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T

TR FHEACEF AL EE
RE B2 KTF300 mg/Li)CaCOs. iR E A T-300 mg/LI¥)CaCOs, Zil4zin

p JSLE

a) AEDYRSINIFE SO I 0 TR B By 95 75 77

b) A 5.0 NI EAL PR HE, JEUF 1. B Z RG], H
BB NI AL A

c) AN —i5.25 NIUBRIRIRAER L AW O s (AL R TE 1, R4k
Mk

R Bl 1000 mg/L [1CaCOs. B il 5 i (1940 vl b fun ™ FoAL s 5
a) 1EDBRBMIFE SR I N — 3 TR RS SE Y 5 /s ARV VR o S IR (0 e W g ok
"] o
b) M 5. 25N IR BRARHES I, JEUF i, IR A5 WARR R
DL, SREHBIFE RS AR RTE (B, GRERIR

BUY | KT ES T 26 N .

B K20 mg/L.

BERiE | K50 mg/L.

ZHERE: | TR N TSR AR, FEITAAKCE BT, AR RV AR, 7R

WY, ZWER W AUH A SOERER L, 5l BHE B R 7

BT S0mAE, AEPACr BT, 2 ORI, )l I g
AT 2 0 B R S BRSSPl (R A

o
1l

L e IR B ) T, $BCERD IR 12 s A 5 10 3 L2k
2. FRHACRALE b A AL &5 5 K2 T AT A A
3. WP AS R PN Fh el ) MR ATE B HE, Lo B AR AR (15 i DA HEI (1R85 5 B ik

wr, G RINR A R B R R S R ON0. 7 mg/L, FEHAES T AEEL mg/ LAt

(F) , ARG RO, Tng/LINEHA KL mg/L F I INAZ R

HiES7es
mg/Lo.

N, VRAERRHIZEAIL. 2 and 1. 3 mg/LZ W), IXFE, FRHISERREEAUEL. 27

BT

Fluoride Interference Graph

mg/L F~
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Pl

s
EEART 5 (100 TESES)  cvovveveeececeeeeeeeeeee e 22420-00
FFE: (1) 14290-99, (1) 14577-99, (1) 14294-49
BlEEES BRI LA ",
AluVer 3 BRI oot e | O A 100/pkg.......... 14290-99
PORMBRIE R e 1A e, 100/pkg.......... 14577-99
Bleaching 3 ¥y ARF] ... D AL 100/pkg.......... 14294-49
HAS0RTIZERIRA =R | FSTT A e 1896-41
FEM LT 10-20-25 mL, W/ cap.....oooveeeeeeeeeeeen. S 6/pkg.......... 24019-06
OPTIONAL REAGENTS
Aluminum Standard Solution, 100 mg/L.........ccccceveiiriiiriiiinienierieeenns 100 mL.......... 14174-42
Aluminum Standard Solution, Voluette ampule,
S50mg/L as Al 10 ML..c..ooiiiiiiiiieieeee e 16/pkg.......... 14792-10
Hydrochloric Acid Solution, 6N (1:1) ..coeviivirniiriieieeeeeeeece 500 mL.............. 884-49
m-Nitrophenol Indicator Solution, 10 g/L.......cccccoeeiriiiiiiniiniiiireies 100 mL............ 2476-32
NItrC ACIA, ACS ..ottt 500 mL.............. 152-49
Nitric Acid SOIUtION, 1:1.....coooiiuiiiiiiiiieeeieee et e 500 mL............ 2540-49
Sodium Hydroxide Standard Solution, 5.0 N .....cccccccceceinineenene 100 mL MDB............ 2450-32
Sodium Hydroxide Standard Solution, 5.0 N .....cccccccceceinineenene 50 mL SCDB............ 2450-26
Sulfuric Acid Standard Solution, 5.25 N .....ccccccoevvviiiiiiiieeeennen. 100 mL MDB............ 2449-32
Water, AEIOMNIZE. ......eveeeviiiiiiiieeeeee ettt e e e e e e e 4L, 272-56
OPTIONAL APPARATUS
Ampule Breaker Kit..........ccooviiiiiiiiiiieiceeece et each.......... 21968-00
BIUSH. .. each............. 690-00
Flask, volumetric, Class A, 100 ML .........ccccoeooiiiiiiiiiieeeeeieee e each.......... 14574-42
Flask, volumetric, Class A, 250 ML ........ccooeiiiiiiiiiiiiee e, each.......... 14574-46
Fluoride Combination Electrode............ccceeoueriiriieiiinnieieeieeieeee e each.......... 50265-00
Fluoride Analysis Package..........cccceevieriiiiiiiieieieciece e, each.......... 50269-00
pH Indicator Paper, 1 to 11 pH ....cccooiiiiiieeeeeeee 5 rolls/pkg.............. 391-33
pH/ISE Meter, sensiOR™2, portable...............ccocoeveveueeeeeeeeeeeeeerrnenee. each.......... 51725-00
Pipet, TenSette, 0.1 t0 1.0 ML......coooiiiiiiiieiieieeeeee e each .......... 19700-01
Pipet Tips, for 19700-01 TenSette Pipet ........ccceeevveiiieiieninrierieeieeee 50/pkg.......... 21856-96
Pipet, Volumetric, Class A, 1.00 ML ........cccoeiieiiiiiiiiiiieieeeee e each.......... 14515-35
Thermometer, -10t0 110 OC...iiumiiiiiiiiiieeeeeeeee et each........... 1877-01

For Technical Assistance, Price and Ordering
In the U.S.A.—Call 800-227-4224

Outside the U.S.A.—Contact the Hach office or distributor serving you.
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EH=W o FEHF=M (0—16.0 ng/L)
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TIMER [H]%=
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]
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R
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VA A 2 I (A
B . M1 N [
LR PH (H 1
T4 76,

7. ATF IR i,
KESMT o« MLt
RIS AMT o TiERE
PR TR R

I WIARIE TN
T I ]G T2 1
5 I, JFR PR —
PEEDHIGTAR

I AN LBEEIAT
NI4T TR ] - 1/
I BT A 7777 DA
JHTAARIZEH AT 754
AT

HEES: 8079

4. N0 = MR 7
M. TefiR &z
SEAVERR -

e UIERFF i 6 A
500 &5/ F 10 /E
Y CKIEET) , Y
A 10 A7 I
@

]

8. fEH— ANt esE
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WFE) .



9. ¥ EHEFEIONKRE 10, 4% ZERO. $REDKE 11, K PUHllAE O 12, 4% READ. FRETH
piglcas, JFHEER AR REHEE RERIERE, PR mAaBsh. A b

B Rl . RTINS i B . B BRI IE = al T
0.0 mg/L Benzo RIF =M A, R
0.0 mg/L Toly. {57 & mg/Lo
e IR I AT s BT bt
SIS, TR AT PR I o

FFAIAGAL s “Limit”
FHE. HFHFL.

BRI

FEAR LIRS EREAT 00T, IXFEA REe 19 2 i SR 49 2R
iR

pUiLae/lNzS

a) i TenSette & 7 M3 25 FHIAEA T ENO. 122 T, 0. 227,
0. 3 TR E 435002 70 / FH A FE = MERRUERS I . ARG ARG i 2D 1%
HEAT R .

A R A S X 2 G = MR 2R = kT

b)  FERA INFRAEE TS B0 AL L, AEIN0. 1= T+ AR UER O

SAEEON 2L/
©) WAL BT I, V2% U AR 4 5 Py
RIMTR

H T AUPRAMT GEE A 25000/ ) S5 I TAE, ZHHT LR IR .
a) K10, 0Z=ZTH1IE = 50022 50 / T+ 2R I = s iR AN 25 FR 43 10002 T
IR, SRJEFRRE RS, 022 50/ THI AR I = Mebr e L o
b)  ARHE LIRS T I AT, R T A R N TS, 0= 5/ FHIN AT,
A R AT

R T5 R R ROER
i3
TR B SEE0 5, WURAEATFHO. 02258 / TH R bR v = My ORISR P B
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AP IR, BN B3 T A I A R AR T R 222 R0 F =M £0. 212258/t

DL FE 2R G = e 0. 20 50/ FHP)

TR AR fR

R3S IR PTG I AR PR 2R I F = W A FR SR I = 558 4 0. 72258/ Tt R T

PR IR B 7 IRTR S DU 5 2% 55— M 7 IR AT R N 7

T
UL W R B R LU B B AR e, B AR T
TV R FHIATE
WNIGEIREE (FIENIEIRER) KT50 mg/L,
ERON K400 mg/L.
iR L (DUBIHIR M) KF4000 mg/L.
A (Cly KF20 mg/L.
B (B8R ER) KT12 mg/L.,
Gl KF10 mg/L.
fill j KF500 mg/L ) CaCO,.
B K120 mg/L.
AN ZE TR K+40 mg/L.
B K300 mg/L [ CaCOs.
HOGHREL) KF200 mg/L.,
DR8N KF4000 mg/L.
iz (AMP or HEDP) KT100 mg/L,
R £k KF200 mg/L.
Bt KF80 mg/L.
s S A B S TP K BT
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i
FifsR
EVLES WA B %%

SIERIARIRA e 1 B, 100/pkg .......... 21412-99
UV ZAFTHBL s OO A 21134-00
FEM LT 10-20-25 mL, W/Cap «.ooveeeeeveecaa. 2 e 6/pkg .......... 24019-06
I B A B e LA T — e

YRR AMT, 115V, 60 HZ oo L, A e, 20828-00
AR AMT, 230 V, 50 HZu oo L A, 20828-02
OPTIONAL REAGENTS

Benzotriazole Standard Solution, 500 mg/L .........ccceeeeeviiiriienienieens 100 mL .......... 21413-42
Rochelle Salt SOIUtION. .......cccveiiiriieiiiecieeeee e 29mL* DB ............ 1725-33
Sulfuric Acid Standard Solution, 1.00 N........cccoovvvviviiiiiiinninnen. 100 mL MDB ............ 1270-32
Water, AEIONIZEA .......evvveeiiiiiiieeeeeeeee e e e e e s e e 4L ... 272-56
OPTIONAL APPARATUS

Flask, volumetric, Class A, 1000 ML........ccoooouiviiiiiiiiiiiieeeeeeeeeeeeeeen each .......... 14574-53
Lamp, UV (1amp OnlY) c..oooviriiriiiiiiiiecieeieeeseeee et each ......... 20823-00
PH Paper, 1 t0 11 pH ..oooiiiiiie et 5 rolls/pkg .............. 391-33
pH Meter, sensiORm1, POTtable .............cocooveveveveveeeeeeeeeeeeeeeeeeeeeeeeeeenens each .......... 51700-00
Pipet Filler, safety bulb.........ccccccoeviiiiiniiiiie e each .......... 14651-00
Pipet, TenSette, 0.1 t0 1.0 ML......cooiiiiiiiieiieieeeee e each ......... 19700-01
Pipet Tips, for 19700-01 TenSette Pipet ........ccceeceeeieierienienieiieeieee 50/pkg .......... 21856-96
Pipet Tips, for 19700-01 TenSette Pipet ........cccoecevevieevienerriieieeeene 1000/pkg .......... 21856-28
Pipet, volumetric, 10.0 mL, Class A .......ccccovoiiriiieiieeeeeeieeee e each ......... 14515-38
STOPWALCH ..ttt each ......... 14645-00
Thermometer, mercury-filled, -20 to 110 °C ......cccceeiieiierienierieeeeeee, each ............. 566-01
Timer, interval, 1 second to 99 hours ......cccceevvviiiiiiiiiiiiiceeeeeeeeeee e, each .......... 23480-00

For Technical Assistance, Price and Ordering
In the U.S.A.—Call 800-227-4224

Outside the U.S.A.—Contact the Hach office or distributor serving you.
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M K= (0to1.60 mg/L asB)
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.
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.
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o |
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T TR AT
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SR -

I G LT 8 A
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13
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AN — AT
HETE B o

P WIRFEAERE R
S RS
T b AL
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8. T
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FFE1053 80 [ N
VR



B[4 AR

9. ZRELRIFIRESE 30
Fro FETHIN N 1 B
N A 5 O DR R

ET

13, RS R FE
BE P I —
SCT I EEE A
[7) AR e AT T
RIBEIH I
B 53 A — S L R
e dJa S
AL & M IbRAE .

NS
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i
b\
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8 5 Ay — A RIERRE SRR R
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FERIRER T o

4. Lt 1R
LU e IR
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12. TS,
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#3102 A e
o % L R A
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FIHITEH 18 Je
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AR B . RS
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17. KA WHIA7A 18, 4% READ. FREFH:

R EOIRRAREfIE A RS, AR5 B4

Fods b e EMOh . B RoRil S, B
13752 mg/Ls

T BRI FF it i JE 2
TR 218f
SR SEAE22-24° C
(72-75 ° F)If, i 2
P it i SR R
I 2%

e 0] BEZEI bR
HAT RS I

KA RAFAAF I

WCARREAR B — AT IR S 7 o AN B3R 35 v AR A I S D A
R E g T LA B BTUAVR as BAEME I 582 n, WiZ A K=
(K258 KA TIRVE,  ARJA XT3 BT

FERR I
DARIRTE

a) K5, 0T+ 15 A 100022 e/ FH G H0E N AR 100 =2 FH Bl
i, AR JE 2B T KRR 5022 v/ T IR HE v, I HLZE AT ne ir 17
5t H 2RI S A 1k .

b) i TenSette B 7 M5 BAE3 N 252 THK/KEEA N0, 12T}
0. 22Tt 0. 3T+ &4 5022 3¢/ T+ bR HE I -

c) M _FIR IR T I T AR

d) BRI NAZAEBERE N0, 12 - FR v R 18 0. 202 v/ T

M — NS, R4, O THIIRIE R 25022 5/ THI bR A — A
R T000Z T RGN, AR5 &% B 7K T AoRE, JEAE S 4 H 2R
Tk ZJEFER L IR, BOZE 1. 0250/ THIFRER A I REA, R
R BIAT M
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FEAS R4 B A M

2SN AR A T R T REA R FE 1 WA TR bR 52 J223° C(73 ° F).
RREANEEE B HI22-24 °© C (72-75 ° F), EUNVAZLESE 1)\ P 1545 B afe LU M
ITBOR R B IE 2 5

Sample Temperature
°C “F Multiplier
5 4 0.70
44 0.73
10 50 078
12 53 0.81
14 57 0.84
16 &1 0.87
18 84 0.91
20 68 0.94
25 77 1.04
26 79 1.06
27 a1 1.08
28 az 1.10
29 84 1.12
30 a6 115
Rl T I ROR

o

FE—/N AR S %, A SRAE S 1O S/ FH IR AR HERI A YRR A28 Jir ity 14 75 o e 20X
A, BR335SR AR AE R 25 42 40,0422 50 /T o AR TR SE PEN IR Ll 5 2% 3 —
I IR IR A 2

TR AR fR
R4 (R TSI M FR A2 00 15 58 490,03 =2 5 /7 o AR 1 A S V4 (RS bl PR T
KI5 DL 2 5 58— AR N
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T

LUz Ik, 45 REWIFEAR T LU oK I A2 A T3 (mg/L):

T FHAKE
) 10
AR F e 20
W KR A AETREIEA 120
Isothiazolin-type 120
Quat-type 90
i JUR £ 1 3K 60
5 1000 ({1CaCO3)
AL 2500
IS 20
B 1000 (1 CaCQOg)
(™) 5
IR Eh(Mo®) 60
IR £, AMP 20
iR £k, , HEDP 20
Polyacrylates 20 (as Acumer 1000, 1100)
Polymaleic Acid 40 (as Belcene 200)
it 120
Wl =h 1800
A PR 6 40
Tolyltriazole 20
B 10
TRV SR UK A 7
TP, FIAKE GEEL | EFRLLHE T
AT
W% >500 mg/L (+2% -) 1. F1.ONR R R VA VBUR 15 B i (U pHEI5—7 2 1) .

2. GREEHTRE D IES,

Bt (+)

L @A % . (0.00mg/LB) 2. M
A Al B O I SRR S 5 Bhmg /L BRI o
3. IR R AP BRI A 4 Al 25 MR 1

MR (REG)PTA KT (+)

FE&L TP ) % 22 W BETIAE I A BoroTrace #2543
AL, WIS R TR

1. 2 alnAlfiDechlorinating 7% 25-mL
R 2K FRE A

2. i b T IR AT

3. BREENEAFE T 1P 5.,
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% (Fe® or Fe®), FE b KOF 128 I NBoroTrace #2iR 715K
ik 8 mg/L (+) FEA AL

T M, KN BAEANEE B T AIEDTA (5 A
L0514 I E 155 CGBEE5) |, 83 F sl K fke
BE I 2k SRR (L 5. H B il HORi R
BB IES R GEES)

AR R, BT AT K1 (+) L 23 JINO. 15CHi IR £ BRHE h 25mL 1K) =y 4K
AFE

2. wilf R IR S .

3. 4TI i T IS5 0 B

4.3 SNEEA RS REANE T, FpH
AT TpH 5 - 8,

5. ZRELINLURE P 2P B85

VEM (+) TRAT 3 v m JEBE JERE . ANEL H B At
et eSS
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Pl

i)
BoroTrace B 25 ..o 26669-00
FLFE: (1) 26666-69, (1) 26667-46, (1) 22419-26, (1) 25946-49
BlEEES BRI LA U]
BoroTrace 2 K AR . ...ovvooeeeeeeeeeee 2 e 100/pkg ......... 26666-69
BoroTrace 3 K ARIAH . ...vvvoeeeeeeeeee 2 e 100/pkg ......... 26667-99
LW LR (EDTA) YL 1M e 200 s 50 mL SCDB ......... 22419-26
AR AT S/ 25 ML, 500 mL .......... 25946-49
P e
55 71, for opening powder pillows ...........cccccoveverernnn... Lo . 968-00
HETLBEI, , SO-mL, W/Cap ..o 2 e, A e, 20898-41
FES EE I, 10-20-25 mL, W/Cap «..oveeeveeeeeeea. 2 e 6/pkg .......... 24019-06
OPTIONAL REAGENTS
Boron Standard Solution, 250 mg/L as B, 10-mL Voluette Ampule ...... 16/pkg .......... 14249-10
Boron Standard Solution, 1000 mg/L as B ........cccccceviiniiniiiiieieeens 100 mL ............ 1914-42
Dechlorinating Reagent Powder Pillows..........ccccoeeiiiiiiiininniiiires 100/pkg .......... 14363-69
Eluant SOIUHION. ....ccueiiiiiiiiiiiietcee et IL......... 22256-53
Phosphate Buffer Solution, pH 7.2.......cccoeiiiiininiiiiniiineieneeeeseene | ) R 431-53
Sodium Hydroxide Standard Solution, 5.0 N......cccccocevvieniniencnennne. 50mL DB ............ 2450-26
SUlfamic ACIA....c..eevuiriiiiiiiiieieeee et 113 g, 2344-14
Sulfuric Acid Standard Solution, 1.000 N...........cccceeeieinieeennen. 100 mL MDB ............ 1270-32
Water, AEIONIZEA .......evveeviiiiiiieeeeeeee et e e e s 4L .............. 272-56
OPTIONAL APPARATUS
Ampule Breaker Kit (for 10-mL ampules)..........cceeveiieiienieninnieeieeee, eacu .......... 21968-00
Filter Holder ASSEMDIY .......ccociiiiiiiieiieieeiieee e each ........... 2468-00
Flask, volumetric, polypropylene, 100 mL, W/cap........cccccevvuerurereeenreennenne. each .......... 14060-42
Flask, volumetric, polypropylene, 1000 mL, wW/cap.......ccccceveerurreeriiennnnnns each .......... 14060-53
Membrane Filters, 3-MmiCION..........cecceerierirriieeieeieesieeee et 25/pkg .......... 25940-25
PH Paper, pH 1-11. ittt each ............. 391-33
Pipet, Mohr-type, polypropylene, 5 mL ........cccooceviiniiiiiiieieeeee, each ........... 2106-37
Pipet, TenSette, 0.1 t0 1.0 ML......coooiiiiiiiiieiieieeee e each ........ 19700-01
Pipet Tips, for 19700-01 TenSette Pipet .......ccceeveeverieneneniininienienceiee, each .......... 21856-96
Spoon, Measuring, 0.1 € ....cocveviiiiriiniriereeeeeeeee e each ............. 511-00
SYTINEE, 30-CC..uiiniiiiiiiiiieieree ettt sttt each .......... 22258-00
Thermometer, -10t0 110 CC........viiiiiiiieeeeiee e each ............ 1877-01

For Technical Assistance, Price and Ordering
In the U.S.A.—Call 800-227-4224

Outside the U.S.A.—Contact the Hach office or distributor serving you.
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B (0 to 4.50 mg/L)

DPD ¥
A FRF £

PRGM
7

LS ANKER 57 2. 4% F: 5 ENTER

K0 (0 TE R P 9w B s
S 0.00 mg/L Br2 #l
% F: PRGM ZERO Kl#x.
e R

PRGM?

ZERO
g0

5. 4% ZERO, Bi#:'e 6. K —1 DPD B Ak
N PR 0N BT
0.00 mg/L Br2. M. KJI5%
BRI o (TR
e WERIETTFRE RFE
KA, T F#

HE

TS 8016

R Coln ARl el N P = R w =5 N .
10 mL FEA (R WIEREs, &SR
. NG5

P RS Lt
T R
LU/

7. T 8. T HT AN f
TIMER ENTER T A TN

HEOITIR 3 PRI BRIk Ll
it it

FFAIId s “Limit”
FEo

http://www. watertest. com. cn

I it B E
HHE . AR IRAF

Vil &S AN
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9. #F: READ
FREME AR, Bl

BRI, AL

st ST
M55 7 A o
e

4 mg/L,

.

VT AR 23 s
/1N v
Wi E B . JEIT
P FE 1 it 2K S
TrE . AR
i, DEIRIGS
K, WFFETRAELL—
JEHTFRFEIA T

RAERAF I

TRFEAR — L RN AZSL I BEAT 704

ANEAEHPE R RS, AW R IR

IAZHS I [ 30 30 5 e EA T TUAL BE AT o 25 T g EURAL IR 3o I THAL 2R
JIEAENS PR A A EAE RS T ISR (L2 TH 7 BRI A TR 258
TR RS AN SR LB T K S AW RIS Ve T . R AR A
FI58 5 RS M 25 1 1K B 28R KIR I, IS A TlAL B RE AN 228 AT

NIRRT IR 5 L PR B R A B AT R AR B A AR I AR A . IEA KA
ot WERMIAKIESRAE L, NAZ kK 2D ah5 7 Bl i i Or B R 21— A AR
RYEMFEA . NAZIEFEALER R B 2 0, K5 s Ay, PRI AEREA
Z EASA TR (20 AR E AU, NAZHIFE fh 2 KE D%

FEAE, RIETEAFEARBII0ZTHIZIRL . FEACR SR 56 2 Ja Ny BT IR
i ol

piiE e L7 ST )

a) EHH—EHE=LR Chlorine PourRite® AmpulebrfEVAWR

b) i TenSetteB M E K0, 1Z2FFINAEEHEF AN CLE 7853 IO 1 Tl
GRAFEAD

o) MEHBIAFEAR CBHRARE) Rk & iuE %

d) KPR RS AR, FXREAD, 10X iREL,

e) THEIMAFEARTRI Y EIRE (Zw/7h) -
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0. 1(hRHEE WO x WFR(E (mg / L) x2.25
10 1(FEAFIFRHERD
£) THIFEARMZ R CEBD NAZET H o T AR AR SE SR i B ATk 5 )
RIS EIREE CPRe)
g) WHRLRANIEM, ESHH 5 Ibs A ST 4

Prts AR 2 R (mg/ L)=

IFRIRREE CZESRE)
a) HHILR Chlorine PourRite® Ampulebr#EVEH -
b) A E A E ST EEAR BBt
c) B E TN FAENO. 2= THAMEE R G el 2 R A . (X
e PR
d)  FEENEMTRN —ADPD Total XA ZE I .
e) FuM IR ID BRI BT I ECRE A R
£) THEMAZIFEAT P R SR (vl /FH)

0.2(FRHEATBD x FRFRAE (mg / LS/ % 2.25

R B SRR (mg/ L= 25 2(FEA R ED

g)  TUHIARE I E R DA% SE T B E I HTREA IR SN BRI 2 BRE OF
L S
h) WERGERAIER, THSH 55 b Il TR 7

R T I ROR

i3

FE— AN SIS, W RAE T 2. 342250/ THAIARHE BN ASCAS BT B 7 1) 1k
7l AN BT AFE R AR HE R 225240, 022250/ Tt

FE— AN SIS, AR 2. 31225 /T bR HESR BN 2 55, A
TN S8 R bR R 72 240, 022250/ TT

PTG A PR

PRSI TG U AR B 2 ¥R 25584 0. 0422 50/ Tt o R 6 R TG 00 A2 PR i V5
B0, 032550/ T, AR T A SE AR (RS AN BIR 5 T (V0 D035 22 20— A (KA 5
R
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TR FHK-FA AL

[ 354 RT°150 mg/LCaC;, AvosH i th sl B A AR Pl 2
FHINF S EAL B h AR pH6-T7 . TN AR SR o
(PEAACEN B, AR5 N ) 4 20 P PR
& IEARFR I3 0

W KT 250 mg/L [1CaC0s0 A2 A= e B o IR PR AR 25 .
FHINFPIR ER A0 B pH6-7 o TSI BEAS B AR 5 e
PRI 5, AR JE IANAH A 2R P PO RE b o 18 IE AR
(138 I

= K BT

A TG A BT

A, AN ATRETHE

[5des ik T-1, 000 mg/LI¥) CaCOATHhio

e 5 K BT

&, SAE Mn", Mn"™) | 1. FITEES pH F] 6 - 7.

19 2. MIA3 WHULAR (30 g/L) FN25mLFE M.

5, A% (Cr™) 3. IREGHERFAZ.
4. IMN3WERHERSN (5 g/L) iR A
5. AT 10mLAR )T H T IR K AL F L TR R o o
6. MR HTEE RPN EE 5, RI452
TER PR

Monochloramine K BT

R4 Jr A KT BT

VR i&] AlRETHE.

WA dlpH i pH6 - 7.

RE M PHpH 6 - 7.

ViR Y

YA DPD AR A S5 N JIT HE Jle P 468 2 €0 1) VR v A R R ) o 58 I 1 BB )

Pollution Prevention and Waste Management
Samples treated with sodium arsenite for manganese or chromium

interference will be hazardous wastes as regulated by Federal RCRA for

arsenic (D004). See Section 3 for more information on proper disposal of

these materials.
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P & n (5 FH A )

BlEEES BRI L¥vA i)
DPD  EEMARIH d A 100/pkg.......... 21056-69
BTG (RE 3%

DPD &S IRAHF AccuVac ZH M. ... U s 25/pkg.......... 25030-25
Pt e A (5 F kA %)

FEM LTI, 10-20-25-ML, W/ CaP ovoveoeeeeeee e 6/pkg.......... 24019-06
P i ({280

B 50 MLceoiieeeceeeee e  FST each.............. 500-41
OPTIONAL REAGENTS

Chlorine Standard Solution, PourRite ampule, 25-30 mg/L, 2 mL ........ 20/pkg.......... 26300-20
Potassium lodide Solution, 30 g/L.......ccccocevirieninenniinineenene 100 mL* MDB.............. 343-32
Sodium Arsenite, 5 @/L......ccocvierieriiiieieeeeee e 100 mL* MDB............ 1047-32
Sodium Hydroxide Standard Solution, 1.000 N............ccc.c....... 100 mL* MDB............ 1045-32
Sulfuric Acid Standard Solution, 1 N ........ccccceiiviiiiiiiiiecene. 100 mL* MDB............ 1270-32
Water, AEIONIZEd.......c.eeeeeeiiiiiiieeeeeeee et e e e s s e 4L, 272-56
OPTIONAL APPARATUS

AccuVac Snapper Kit......oooooiiiiiiiiiieeee e each.......... 24052-00
PourRite Ampule Breaker............cocveiieiieiieniiiiecieeeee e each.......... 24846-00
Cylinder, graduated, 25 mL ....cocooiiiiiiiiiie e each.............. 508-40
pH Meter, sensiORm1, POTtable..............cocoovevevevereeeeeeereeeeeeeeeeeeeeeenaes each.......... 51700-00
pH Indicator Paper, 1 to 11 pH units ........cccoceeviiviinieeieieeeeene, 5 rolls/pkg.............. 391-33
Pipet, TenSette, 0.1 t0 1.0 ML......coooiiiiiiiiieieieee e each.......... 19700-01
Pipet Tips, for 19700-01 TenSette Pipet ........ccceevevevivenienienieiieeieee 50/pkg.......... 21856-96

For Technical Assistance, Price and Ordering
In the U.S.A.—Call 800-227-4224
Outside the U.S.A.—Contact the Hach office or distributor serving you.

* Contact Hach for larger sizes
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—S%&s (0 to 5.00 mg/L)

DPD 5k
AR

S 10126

LAiANK — 48 k5 2. 4% F: 112 ENTER 3 fFHefibdi N 10 4. B2 RPN

WA VE R RE P 9 BRseks on:
= 0.00 mg/L Cl0,
ZERO E¥r.

5o
¥ . PRGM
b5 R

PRGM?

mL B CF R .

FEdhiEic s, JFH e

It s X 1d PR IELTR,

DLEH 28 7K 1F
FEF i 7 i 79 4
[ IE T - )T MAFE
i HY BEBMG L7 FT1E
IETH AT 778 2247 R

5. f% ZERO, DF#E 6. AN 4WEILL 7. i DPD H AR

7N
0.00 mg/L Cl0.

e o WRIEAHTT
LTI, TGFE
7 W MR
“Iimit” FFE.

i, Sz ik
o (HURHARE

A 2 A T X
FER L tih . &k
Wi, I e

WIR A -

I WRAAE A
ROBTRIGF R

7E: WA AT 782
P17 Ll 2 B9 119 1

FEo

25

8. %A 30 BHEAA
FRERIADTRE . RS
g PR RE B
ARG A, Jfd b

I AEFFFAIA Z
Al WIEELL A
JETHTHE AT T 1



9. ¥ ~: READ
REFKAR, Bisel
BOR AR S
i, AN mg/L,

e WARFE M =57
ARG & 2L Wi
WIRARSE, P
HIHE . SR
AN B AT
Fii, SR A I
il 1 THFEATFET]
BANIIRK, K47
IRZEFE L, —E NI FFF
KT

€ AccuVac Z5HHR

L. NI — A A S
AccuVac UL
95 -
% F: PRGM
Bt s

PRGM?

NS

Wt
[
b\

2. FF 113 [nl%E
DESENE o

0.00 mg/L Cl0. #H
ZERO [ ¥x

http://www. watertest. com. cn

3. ¥ 10ml A
MEEEAN L. 7
— NERN 50ml 1)
BERRNTEAN 40ml [
R IARE S o A8 TE
RPN T E

L3P

I A L
17 M7, AR %
LU HI BT o
I PG EHIA
AT, WL
IR TE1s
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5. % ZERO, Gi%eid 6. MO 16 WM IEEL 7. BFOmrP A IRE 8. TR M BHEE 2 i

s B (Glycine) WA AEA—AREBA TR, MR

0.00 mg/L Cl0z.  BIBe 5 BE & MIKENE DPD WA AcouVac 4. HRLNE& N
N S T PRAITED.

P WA CHURIRRD

KEERE, TR PEe dESEANY, B R AR

FSPIFL “Limit” IIIERIERARH A FH L.

FH. .

I WA TN 1
I, PR
R 10 193 F

9. {30 A 10, $%K: READ e AR A

R RUTTE . SR)G  TREPE AR, DR A0 & & i

BB S Bon 8 WA NS HRARE, FiE

B, IS SRS . =, Ok mg/L, . R
IS E ALK
i, )T B
e HITHREATFET]
AT, P57
RILEFE L] —3E [ i FF
VT

RAERAF I

TR REA RPN % Y BT M. ARG PR RE DR o
AL, £E BRI e A RE R . BB A B TN S RO,
i HATH PSR @i et . 2R, R RNPRE . H6. PHIA.
W RS A A AE A I 7 RS D
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M AL, DA Z0E R A s

IAZHRE BT TR B3 B 5 e BEA T FOUAL B T 3% 25 T RE- S BRI IR 3 A
BRI BOE A A B AE MR T HEAE I (12T R A A I LT+
LT RS AP IRJE 5 & TR AR ARG VE T WA
A 58 Jim 25 s 1S 25 188 1 /K B 28 K AT IR UG, I8 AL B R At L 5
FE R BEATRE AT o

AN AR SR IR AL (R B Rl 2 BT R B A ACRIEIOREAS . IR
ot WERMAKIE RIS, NAZ sk D ah 5 70 Bl i i Or e R 21— A AR
RYEMFEA . NAZIEFEAER R B 2R, )5 s A, X AEREA
Z EASA TSR] (20 AR E ARG, NAZHIFE fh 2 E D%
FEAE, R /NOHTEANTOZTHREA . 2R N s AT AR 20 AT

FERR
PRI A A AR T o IR B RS, T DA 5 SRR HERE S SR A DPD A H
AIRF . DFEW Tk
1. MESIFS B oA 1250/ TH0 B &b ERE T .
ikl
a. SRIUH HEFRERES (H %495 14268-10)
b. MBEFRAERE 5 BT 120 HrE P _ESRASARVERE S 1R 5 (/&£ 50-75
25/ e FHULUF AU 5 Fr s b s vl 1) 45 12
JIT i bRUERE T 2 (22 TFF) =100+ bRyEia i
c. MEPTTHEAE, BARUERERIE BTN 100Z T BSm AN, HASH
R 2K R BERE A, RIFEE 2 IR A 584

FE2
a. FiBEl IS ES% N EUKEEAFET AT A BB LE K.
A HAE bR UEREA

2. GV H & AR EREA I, #8021.

C AEAE I HE R AR, RARMEREAR AT AL AR . C5F 6 PR

4. EAGEIEENAZ A KA G 2,455 8 DL b, an g R EA,
IXAE B DPDAIX A TAE IEH

5. ERIIHZERAM T, EEHATFRAEFEAAT AN G5 6 20
B BN % T 01025 / FF XUEH T HER L5 T A & T,

(98]

Kl s R R
i-753
Precision
112 024 mgsl. 0.22—0. 26 mg/l. ClO,
112 4. 79 mgsl 4.67—-4.91 mg/L ClO,
113 0. 26 mafl 0.21—0.27T mgi/L. ClO,
113 4,83 mg/L. 4.7 1-4.97 mgs/L. Cl1O,
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D SRARC T AR IR P AN K5 2 (14 BR PR 1) S8 2245 B S 2% AR R T 28

R

FH A% PR (EDL)
Frogram B
112 0.0 g ClO,
113 0.0 mg L C1O,

U SRR T A R AR R S 2 A RIS S A AR R T o5
o
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T

R — M s

i 21 25 R 220. 1mg/LERLA L[, 3Kl mAics D2 T3

TV R TP A b3

R E KT150 mg/LIf) CaCO,. W] g S A A 78 4 B (A 4R R
WEJs. HINFIESEAL S AR pH6-7 . W 5E I\ 25
MRE R BT A AL &, AR IR T RE S i A
. REARR IR (1. 2. 2343 2 “ARBE N
IRZIE D

W KT250 mg/L [FCaC0;o A HE T EAE AN 7843 B (AR TR
B2 FHINMTRIR R0 2 pH6-7 0 JU5E I N B4 B RE
dt b BT PR IR 1 s A DA A i mh I A TR )
REARBR N (31, 2. 28850 2 “ AR N IAZ IE )

R, Br, BT KV ST

A, Cl

K T6mg/LI KA RE T BUAMK 2 LR AT 432 T
o

N, ATHLEL

HRETH

el

Al e VF 2B KO RS . WS AEAE, AV PR FRAIR
ZREBEPXTEBNGEE. 4470, 6mg/L Cl,,
A1,(S0,) (< 500 mg/L), FeCl, (<200 mg/L) A] -

hufi iz

& T-1000mg/ LI CaCO A M

fL, T,

PAT A _EX T3

SEALER Oinas, Mn7e)
AL (Cre)

EACERAE R AT, BARAER T2 mg/ L BT,
R /WIRES

PHI 526-7;

- =ML ET (30 g/L) R25mIAT i o

REL 5

4. IN=3 R EN (5 g/L) VRAN
. H10ml BA ARSI o
B AR EE B A DL IR & R R A A A S

-+
4h

W DN =

o Ol

KE GBS a2 A A= AF40, mirn
NZIECRAKIE AN TIHERATIHN . AR
76, B2 R, M8 1E 21520, 6mg/L
iF, Hl (Ol0mg/L) AR (050 mg/L) <7719, H'e
SJE WA, BT E RS SR AT
AT I N e o DR o R4 N I B &2
MR LR -

— AN

X FHEOLE . AN G — 0 PN B, 3
mg/ L1 — @AYo T B AR B B N0, 1ng/Le

R

>1. bmg/LAH T

NERI&Y]

AREA Tk

KRG

PHIH 4267

e viPH

PHIH 4267
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Pl (fEH A5k )

FriRsE
RAIBIE BRI L:<¥ivA ia=)
TAEALFEDPD/EIE LFRIRFFE (100 £ESES). .t evneeeeeeeeeeeeeeeeeee e, 27709-00
LG L Ho— R
DPD &M Kk Fllows, I0mL ................. 1 e, 100/pkg ........ 21055-69
BIELTRIRTY oo 43 o 29mL 27621-33

Bt AR A (18 H AccuVace i)
A FDPD/Z I LR AccuVac® 2R A 25 (25 teStS).oevivnniiii e 27710-00
LG DL Ho—Fh:

DPD HH& AccuVac® ZHIME ....ooovvvvvveeiieieienee L 25/pkg ......... 25020-25
GIELTRIRH. oo 16 3 v 29mL .......... 27621-33
OPTIONAL REAGENTS

Chlorine Standard Solution, Voluette™ ampule,

50-75 M@/L, 10 ML ..oviiiiiiiiiiieeeeeeeeee e 16/pkg ...ovvenen. 14268-10
DPD Free Chlorine Reagent w/dispensing cap..........cccceeevereennen. 250 tests ...ooovennnnne. 21055-29
Potassium lodide Solution, 30 g/L ......cccveiieiiiiieiene 100 mL* MDB ................... 343-32
Sodium Arsenite, 5 @/L ....ccceeoiiiiieiieieie e 100 mL* MDB .................. 1047-32
Sodium Hydroxide Standard Solution, 1.000 N ................ 100 mL* MDB ................. 1045-32
Sulfuric Acid Standard Solution, 1.000 N .......................... 100 mL* MDB ................. 1270-32
Water, dEIONIZEd. ........eveeeeieiiiiieeeeeeeee e 4L i 272-56
Water, sterile, chlorine dioXide-free..........ccoovvvmvviiiiiiiiviiiieeeeeeeene 500 mL ................ 26415-49
OPTIONAL APPARATUS

AccuVac® Snapper Kit ......ccocieviiiiiiiiiieeeesee e each .............. 24052-00
Cylinder, graduated, 25 ML ......ccocoeiiiiiieieeeeeeeee e each ... 508-40
pH Meter, sensiON™I, POrtable ..............coccoveveveveeeeeeeeereerersenenn. each ..., 51700-10
pH Paper, 1 to 11 pH units........cccceviieiiiiiienieeeeeeeeeeeee, 5 rolls/pkg ..coovveienens 391-33
Pipet, TenSette®, 0.1 t0 1.0 ML ....oooviiiiiiiiiiiieeeeeeeeee e each ................ 19700-01
Pipet Tips, for 19700-01 TenSette® Pipet ........cccevvveverrcieniienenne, 50/pkg .cvveiianns 21856-96
PourRite™ Ampule Breaker..........coccoviiieiiieiieniinieiececeeee each ............... 24846-00

For Technical Assistance, Price and Ordering
In the U.S.A.—Call 800-227-4224
Outside the U.S.A.—Contact the Hach office or distributor serving you.

* Marked Dropper Bottle - contact Hach for larger sizes.
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—g%s HiEk PEE  (0—50.0 mg/L) . 8345

PRGM
7

LRI R 2. Hfys o 7 3. JH 10ml K@K 4R FHARERRN
JERERFNEIE TRs N FH% . ENTER EA—HEOE, (2 HEMERST, Jfs

f4 N: PRGM S SR T H ) G .
RS AT 0.00 mg/L C10; fiI
PRGM? ZERO [Kl#x T FEddn —EEREENY
G LHIT

5. ¥4 ZERO, %l 6. B AFMIEERTENYY 7. KR pHAAEN 8. 4% F: READ

TNt —C . (TR PR RONFE SR IR A R, Rk
0.00 mg/L C10:. AR medp, @ LaEYeRE,  Bon CHAEMNE

IFhes v S . B, AN me/L.

I WIRGEHE I IE
a5 “limit”, XA
T 1A,
7B MR
BRIE s I FRFEFE

AT FEER it 1
T FE AT E G
WK, BIIELT REHE
LL—JEHIFRFEIA T

RAERAF I
KRR RAR B3 1) R b . T R SR B RN E 1Y
DAL i — 2 SRR A2 3 RITEA T ASIN o
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i ol

P HER RS

HE2 AL SR PR HERE it IR RE RG34k, X SEhRiERE & 2 T %
KERTRTAT A (1t R 2 IR A 22 N R AE AR 38 22 1) 24 A SR AN A T 1) )i
A BEMER ZARMERE S o A FIANHERAE — AU SRR UHERT: i A DA B R B RAEERE o
I R EEUE A SR AR ERE Y, S AN KRN Bt R AR HERE i 7 F7 517
il —AEAC I N7 Bt A R T

R T I ROR

ARG B

FE—A SRS, AR 25,022 50/ AR AE AL S G SR I B BT TS
G AR S 40,328 50/ T o ARARL T S RN A4 B A D 2 — 7

PG PR
REFF T PRV Ror AR PR — S8 A S B A 7 32 5 /Tt AR T R SE VR 5 i 5 %
AR N

TitERR
ARG PR TR, ARV S BEMS A EL RN o 125 VA R 420
nm- PRI RGN (1Y

B A4S

FriRfE
RAIBIE BRI L:<¥ivA ia=)
FES EE I, 10-20-25 mL, W/ cap......oooveeeeeeeeeeeeen. S 6/pkg.......... 24019-06
BT TR e 10 ML, 4L, 272-56

For Technical Assistance, Price and Ordering
In the U.S.A.—Call 800-227-4224

Outside the U.S.A.—Contact the Hach office or distributor serving you.
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L. By N v R AR
ARG
% ~: PRGM
Bt s

PRGM?

Ve R KT
HIEZTAR, DN 28
KB FIE
iFo

5. LEIMNRAE 5>
Bz iy, ¥ EEK
1N KB R
W, HARE 25 =T}
ZIEE. o L,
BT 2 IR G

NS

W
[
b\

=2 (0 to 5.00 mg/L)

SETUP

2. ¥%F 8 ENTER
DRSNS o
0.00 mg/L .
ZERO PEIAx.

Cl: A0

6. RFBAT It AR
S EIHTBNFE b &
s, i DL A o

http://www. watertest. com. cn

3. H 10ml K
NP .

T i — AR
L LHT . A
IR 15 L 18/ o

7. ¥4 F: ZERO
REME A, Biseds
AT,

0.00 mg/L CI2
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9. 4% : READ
R, Bk
WRRAM R, B
{7 &2 mg/Lo

PE: W AEHT T e
ERTT IR TERS I s

R

F SR i — RN AZSL BB TR . S0 — R A RE IR s iR S AL
1E AR BRI TR AR E . A S RN, 1y HATATHL
wEY s gtEil. 2 RR, RN AIKRE. b PHE. . #
JEAEHR 2 S ALK P IR 7 il L

I B AR, DRI EAE R A 3 . NAZORE T I B 0 kAT
Toah NI BR 2 0] B P BRI 3 o I T4 B 1) 7 2 P B R A5 A WL A A
BT RSN L2ZT R AR £ B 1K) i ab—A . &
Ja 25 B 1 K B 28 /K I e i SR A HY 5% 5 4 ds i H 25 18 1 /K B
HAAHAT IR, 82 AL B R A e B /R AT B vl

ANEEAG AR [ AR e 28 1 P SeURS SRR AR o S R S ) 2 e A
Pz N A s AT, — SR BT SRS & B AT B
VB AR B WU U R o

ASIN S IR 5 DL PR B R A B AT R AR B A AR AR A . IRk
st WERMIKIESCRIE I, N AZ AL K D3 ah 5 70 Bl N i i PR R 21— AR
PEMIFEAS . NAZAEFEARLE A S B 20k, A s DA, R ER A Z
EANCATIE S ) G0 o WERATRE S E RFEI G, A% AT i 2 UG DR %A
A, ARJE/NDHBE N TOZTHIHEA . 2 )5 Mi% t EBEATRE b 73 4T

FERAAI
yiI Y SAIPES
a) = HE LR Chlorine PourRite® Ampulebr i »
b) A% TenSette B #E #10. 1 TH %AW N 102 THE TR AE GRAFEAD Hh,
LAY SR TrI O
c)  MEE VUL ITAbkar i T A o
d) THEIIAZIFEAR K IIRE (Ze/Th) -
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0. I(PRAEVA R I ) x bRFR(E (mg / LS/
10. I(FEARFIARAER 1) 72
e) THHIREAS K 45 JR N % S5 B o0 A AN b B v S50 o I & 0k P (B
CEBD
0 WREGRALEH, EHSHE B0 AR A PR N 2

PRt ISR L (mg/ L)=

R T5 R R ROER

RS B

FE—A SR S, A RAE T 2.4022 5/ T R SO VBONMMSCER BT B 7 (R0, B It
N AFTAFE R AR HE LR 22 7240.06 22 50/ TT o

PRV PR

PR 8 T TG P AR R 2 555 584 0.03 22 5w/ T o Sl H AR IR FEAE2 =2 5/ FHBL N, Al
FH 7 # 8021 AN F1 e A vk J3E o Aip SRR T g0l X 2 A I aple B £ B 224 i 2
£

E YR HIA R Y B
NN VA R ¥ o B B 5 [ R 1) TP i, AR FiFederal RCRA for arsenic
(DO04) 55151, FF SR 23 A G IS IR Y « A XSS R I AL FE S BUS & & 26 — 7,

WIRERw

4 FHDPD 5 AR F EH ST, AR BEAE i 1 £k i 4 L g b g N Fig 7= 750 mT A hn:
MRTERT. DRI RT DU SE KR FIDPD H i &R B B 102 THOREA . ZEEI(S
W25, HEETAKBEE M S IREER25= T o AR VAR 1 R N B
BT AT, AT RS LR N R A AT .

FARE O N TR it mT LAt Sk i B o B e SR (PR AE M A . T
Fiff I ARORS ¢ R 7 T P83 2 ) LA T, DRI AR IR A T2 22 o0 / FHI, HEE A A
JriEH 8021 KA 1 I EE

T
T T TR AR b B 9%

T T IR AR B
R FI A KV B34
M P 7K BT
A, ANLEE | WTRETL
fift P 7K SR
o, 4 Ak AR 1. Y pHto 6-7.
(Mnd+, Mn7+)5% | 2. HI 3% AL AR (30 g/L)E10-mL #5 H.
B, AL (Cre+) | 3. IR IS 1040,

4. N3R5 g/L) IR A .

5. FZRE IR o3 A AL B R

6. MRS B 45 F bk 25z i &5 8, 43 2 IERR &R E
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—& % (NH2CI) | X B sl s Wi 2 b, s — Gk
TRAG o W SRARE S A AE — S, e B B SR TP k14
R . —GUNERN [ SR AR IR B DR 3 AT T s L AR sk 1)
HLARFINH2CIXTHR Free CI2 3t i1+ HE K- (143 il i i 18]
THeHImgl/L ClI2):

FEEZ® C (° F)

NH2CI/K - 5(41) 10 (50) 20 (68) 30 (86)

1.2 mg/L +0.15 0.19 0.30 0.29

2.5 mg/L +0.35 0.38 0.55 0.61

3.5 mg/L +0.38 0.56 0.69 0.73

5.0 mg/L +0.68 0.75 0.93 1.05
R K BB
ALY ARETI
e S Ao e pHAE B | 8 el 14 7 pH6-7
I TR i
IS A= il

rEsE

Rz ES BRI ¥ VA ®"s
DPD F G AIRA. . DAL 100/pkg .......... 14070-99
FBITIK e RT(0) T 4L s 272-56
PESHEC I, 10-20-25 mL, W/ CaPS..ereereeeeeeereean. 2 e 6/pkg .......... 24019-06
OPTIONAL REAGENTS
Chlorine Standard Solution, PourRite ampule,
50-75ME/L, 2 ML woiiiiiiiice et 20/pkg ......... 14268-20
Potassium lodide Solution, 30 /L ........ccceevevviecrierieieeeeee. 100 mL* MDB ............. 343-32
Sodium Arsenite, 5 @/ .....cccovieviiiiieieiecree e 100 mL* MDB ............ 1047-32
Sodium Hydroxide Standard Solution, 1.000 N ...............c...... 100 mL* MDB ........... 1045-32
Sulfuric Acid Standard Solution, 1.000 N..........ccccevvvvrvireennnn. 100 mL* MDB........... 1270-32
OPTIONAL APPARATUS
Cylinder, graduated, mixing, 25 ML ........cccccceeviiiviienienieciece e each .......... 20886-40
pH Meter, sensiOR™I, POTLabIe ..........cccccovvirieerereiriiieeeieeeeeie s each .......... 51700-00
pH Paper, 1 t0 11 pH UnNits .....cccoevviiiieiieiieieeece e 5 rolls/pkg .............. 391-33
Pipet, TenSette, 0.1 t0 1.0 ML .....oooviiiiieiieieceeeeee e each .......... 19700-01
Pipet Tips, for 19700-01 TenSette Pipet .......cccevvvecrievrienienienieereeiens 50/pkg .......... 21856-96
PourRite Ampule Breaker .........c.coovevvierieiiiiiicieciecreere e each .......... 24846-00

For Technical Assistance, Price and Ordering
In the U.S.A.—Call 800-227-4224
Qutside the U.S.A.—Contact the Hach office or distributor serving you.

* Marked Dropper Bottle (contact Hach for larger sizes)
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B85 221 (0 to 5.00 mg/L) F5EE. 10070

DPD J5¥%

L AKI S e S 2. 4%~ 8 ENTER 3. H 10ml ZBFK

AMIFET Y - Bt R HEAP LS

$%F: PRGM 0.00 mg/L . Cl: fiI
5 W . ZERO K#5. T FEd— RN
PRGM? G LHIT e AFE
IREF B LU (/] -

Ve R BT
HIGTAR, DN 28
KB FIE
iFo

5. ¥ F: TIMER 6. CETFES RIS WS, 7. of B iR A
K4 Trah 2 e R BRI N E RN &
V7R SR, HEL st o R,

) 25 =TI ZIE -

b, R R AE

iR
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9. K PR 10, #% F: READ
FEMERCS R, 5 b IREPEAR, R
7 J& mg/Lo

7T DET ) bt
T IR I

R

SFE 2R NAZ AL RTEATA I o S — PP AL BE AR s I AL, AE A
SRIKVE T ATRE 1 B KRS RN, T AT P&
Pttt FE R, UMK, HOt. PHIE. . #HIE5,
A2 T S ALK P 2 RS D

e B AR, DRI EAE R A 3 o NAZORE T I B 0 1A T
Touab NI BR 2 0] B P BGUEUL R 38 o I T4 B 1) 7 2 W B R A A WL A A
BT BRI =TT ESAFMA TR L& 7O s Eb— AN,
SRJE F 25 8 7 /K B 2K AR IS Ve T4 W AR A 58 I A A AT 25 B 1K
oH 2K AT RTRYE, A IR PR R At R o A R EA T BT

ANEEAG AR ] AR e 28 1 P SeURS SRR AR o i 2R S ) 2 e AL
Pz A s AT, SR BT SRS & B AT B
VB AR B i WU U R o

AN SR P IR A L (R B Rl 2 BT R B A AR IIREA . IR -
IR MK SR Rl ik K 2= sh 570 B A M R RER 21— A AR LR
FEA . ROAZIEFEAAE R R L 2K, e EAS, AR Bl
A TR ] 0o WER RS AR, A% IR i 2 UGE VR IZAE i
R /NOHTEANTOZ TR . 2 G N EHEATRE S r o

ikl
PN AU
a) 1EHLR Chlorine PourRite® Ampulebr#E#E K
b) ¥ FH TenSette B A KF 0. 1 TH (1 IZ I WAE N 102 TH I TR AE GRA A T,
RREXNEZRS .
c)  MAEE DU IT ARt I FHIAEA .
d) THEIMABIREARRSEIRE (Z50/T0) -

0. NARUEEE R ) x FRFRKE (mg / L)
10 1(FEAS AR AR 1)

PRt ISR L (mg/ L)=
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e) THHIAEAIKI G5 R NAZAE TP o S REAS (RN _E e v 550 000 B I SeC 0 9 EE A
FED

) WRERA LR, 5SS IAR IR A TR N A

i Ae

ARG B

FE—A SRS, A R T 2.4022 5/ 01 (R SO BOMMASCER BT B k), SN
SUITAF SR AR HELR 722 740,062 52/ T o

T IR PR

2P 8 R Pl I A B A S 4 0.03 22 50/ TF o W H AR IR AT 25 50/ LA R, Al
FH 7 # 816 7Aoo o 2 SRARL T g I 2 At R B 2245 i 2 %

Para ol = o &

H—wA,

15 YR AR Y B
NN TR PR ¥ o B B 5 [ R 1R T PL I i, AR FFederal RCRA for arsenic
(D004 %451, KK MG IR » A JIXLL PRI A B S & R 2 — %,

WARERw

A4 FHDPD 5 0 o U s AR A ot 1 200 e A9 i i A\ i 7 7] ] A S
(FYE . PR AT PO TE KR IDPD B SRR B 2 102 THREA T . ZEBE 2
W25, HEBTAKFE A B2 2T, XK VLR LI (R N B
BEATEERTIN , AN TS B LR N /N LT

FARE O N PRI o mT LAt S i B o B e SR (PIIBS AE A e . T
Fiff I ARNORE ¢ R 7 THD P83 2 ) DA T, DRI AR IR AR T2 22 e / FHI,  HEE A A
Jrik# 8167 KA S UL

T
R T TR SR b B 9%

T 5 TR AR R
R B A B354
M P K- B3840
A, ANEE | WRETL
fift P Y- B384
o, 4 Ak AR 1. Y pHto 6-7.
(Mnd+, Mn7+)5% | 2. Io 3% LLLET (30 g/L)£10-mL #5 H.
B, AL (Cre+) | 3. IR IS 1040,

4. 3R (5 g/L) IR .

5. FZRE IR o3 A AL B R

6. MRS B 45 F bk 25z i &5 3, 43 20 IERR &R E
S B A B354
A AlRET L
W s BF s pHAE B | FH R i i 7 pH6-7
G
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Pl

BlEEES BRI L¥vA i)
DPD S M AR | RS 100/pkg .......... 14064-99
FBITIK oo 30 ML 500mL .............. 272-49
P %

FEM LT, 10-20-25 mL, W/ caps....cc.ovvveeeeeeeeenen. 2 s 6/pkg .......... 24019-06
OPTIONAL REAGENTS

Description Unit Cat. No.
Chlorine Standard Solution, PourRite ampule,

50-75m@/L, 2 ML o 20/pkg ......... 14268-20
Potassium lodide Solution, 30 g/L .......ccceeviiviieiiieieeeeeee, 100 mL* MDB ............. 343-32
Sodium ATSenite, 5 @/L .....ccocieuiiuiiiiieieieieeeeee e 100 mL* MDB ............ 1047-32
Sodium Hydroxide Standard Solution, 1.000 N ............cc........ 100 mL* MDB ........... 1045-32
Sulfuric Acid Standard Solution, 1.000 N..........ccccoevvvvnvirennnnen. 100 mL* MDB ........... 1270-32
OPTIONAL APPARATUS

Cylinder, graduated, mixing, 25 mL ........cccociviiiiiiiniineeeeeceeeeee, each .......... 20886-40
pH Meter, sensiOR™1, POTtable .............cococvevevevereeeeeeereeeeeeeeeeeeeeesenens each .......... 51700-00
pH Paper, 1 to 11 pH Units ......ccocceeviiviiiiiiieeieeee e, 5 rolls/pkg .............. 391-33
Pipet, TenSette, 0.1 t0 1.0 ML ....oooiiiiiiiieieeee e each ........ 19700-01
Pipet Tips, for 19700-01 TenSette Pipet ........cccoeceveiereiienienienieeieeine 50/pkg .......... 21856-96
PourRite Ampule Breaker ...........cocoevieiieiiiniiiiieeeee e each .......... 24846-00

For Technical Assistance, Price and Ordering
In the U.S.A.—Call 800-227-4224

Outside the U.S.A.—Contact the Hach office or distributor serving you.
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&5 DPD 753% (0-2.00 mg/L)

1. % “PRGM” it 2. AP AL
B HOWooR 97 R T
PRGM? “ENTER” %, ULHf=E

oI “mg/1, CLy”

M “ZERO icon”

: INFFEYBR LTI
ﬁ%,ﬂﬁﬁf%¥
VST =&

9. f% READ i, Pkl iof & Bonth

PE: BRUINZG ST, AKFFRE

3. W — 3 H
JKEESS 10m] Hrgk
i, AEE A
o

T LA B
RIS

:

5. ¥% “ZERO” HE1H 6. HU%— L,
XK, HEESBR AN 10ml KEE.
0.00mg/1 Cl,

[NVl ek i
SRR ST R 2
g s, Aty
IR

PE: BUUKFE R

AL S22
e,

S, Bl mg/1 Cls.

2R AT “limit”

HGFZEFAKFE T R st L 77 ML E K R FE T,

G R S 1Y 5 7Y il o
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R

SR i — 2R ENAZSL BT I o ) H S — R AL BE AR 2 AR A 71,
1E AR BRI TR AR E . B A S RN, 1y HATATHL
wEY gt Eil. 2 RR, RN AIRE. b PHE. . #
A5, M W AE K 1) 7 S DL o

HIF A AR, DA A T SR A 8 o I AZ0Ke P P PR BB 2 s 10 A T T
AEBEANTTBR 22T BE P B EL R 3R o i AL B ) 5 V20 K B A A iR L AE R RS
THEAER (CZTHR R EAAMA LT L8 1K) hRb—AN . 28
Ja 25 B 1 K B 28 /K WG e i A SR A HY 5% 5 A de i H 25 18 1 /K B
HARHAT IR, 82 AR B R A e 2 /R AT vl

ANEEAG AR [R] AR e 28 1 P SeURS SRR AR o i R S ) 2 e A
Pz N\ A fE AT, SR BT SRS & B AT T B
VB AR B i WU U R o

AN SR P IR A L (R B Rl 2 BT R B A AR IIREA . IR -
IR MK SRR R, Wiz kK 2 sl 570 B A M R RER 21— A AR TER
FEA . ROAZIEFEAE R R L 2K, e EAS, XAEEREAZ Bl
AL TR ] 0o WER RS E AR, A% AL i 2 UGR VR %A i
R /NOHTEANTOZ TR . 2 G N EHEATRE S

FERR Il
oAstr g (Z550%%)
a) = HEMLR Chlorine PourRite® Ampulebr i »
b) i TenSette i & #r0. 12 TH LA BTN L4 7840 KN TR EE GRAFE
A . Rz BE .
c) EMFEMFEA CFERFE) RS RS ETE S
d) KEIHRRREBAKRE BT, HZREAD, kAL
e) THEIAFEARMANIKE (=Z5/F)
s _ O (hRAER WU D x bRl (mg / LSO
PUMAKIGIRIE (me/ L) 10.1CFEA AR B

) THFEARRISIR CPERAD) DOAZEE TP oA BOREA KRN _E P ok S I
IR (Pe) .
g) WRERAIER, HSHH IR IR A TR N A

AR (Z BRI
a) = MLR Chlorine PourRite® AmpuletrfEAH -
b) AR &SRS EF PIREARR IS
¢) MEHBIBETEREANTEMIEN0 222 TH AR R G e AT 2 R 5 . (Xt il
i FE)
d)  ERAEMTRAN —ADPD [ &5
e) EM IR IR B PRI R A FIRKE
) HEIMABIFEA PRI S R (Zw/Th)

0.2(bRUE O x AR (mg / L&)
25 2(FEAFRRMERD)

PO RIRIE (mg/ L)=
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g)  THHGCRE I 5 R NAZSE T B AT FEA MEIN L SR OLVIRD .
hy WORGERATER, 15553050 nbs iR i e i 2

R T5 R R ROER

ARG B

FE—A SRS, AR T 1.0022 58/ 71 (R SO VBOMMSCES BT B 7 (R, Bt
N APTAFER bR HE IR 22 7E40.01 22 5/ T

FE—A SRS, AR T 1.0022 58/ 01 (0 SO 2 B, BRI 51 BTt
SUR BRI IR 72 1E40.01 2 50/ T

VAL AR R
REFFOAN LTI AS U A PR L S 25 5 0410.0228 5 /7t B SRARL 17 At i 1 2 A
EUNEIE Z RSN e i

15 YR IR R Y B
NN A PR ¥ o B B 5 [ R 1) T PL I i, AR JiFederal RCRA for arsenic
(DOOMHLE, FEMKE S A IEBER Y . A IX L PRI A BAE B &R 2 — %,

TitERR
AR SR B R £ B 1 T AAE TR i b 1) S 2 U T DP DR 735 771 S B
PERCR AL, B IR AN IR SE L

T

TP T SAF K B b} 5

PR 5 W KREH BRI S 1 & 2 K H 150 =58 /T, W& S35
REAEEE T ER e REGE 2. A IN FEELL
W KRR pH (2] 6-7. BT ARl /K FERZ A
A REAR R S B AL AN R, I 45 A SR A T R AR
1Fe

TR T S KR (KB T 250 mg/L CaC0,, M2 S3UR A

SEAEE P A IO ER & A IN BB SRS KA Y
pH B 15 2 6-7 o Fr A A5 I AR 7K RE B AZ NN TR AR 1) 224
SPGB R AR E T A RRARE

i, Br HREAE A T

CHEAMEG C10, | HEER S T

e, AP | wRes AT

i 55 e R 1000 mg/L CaCo, A T

flt, 1, HNEAFE AT

B, AN L. FE7KHFE ) pH A5 2] 6-7

% 2. fF 25mL [ZKFER NN 3 3 30 g/L ML (Hach
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NI #343-32)

BEES, RNV 1 5348

AN 33 5 g/L AL (Hach #1047-32), V&
SRl

H 10mL Ab PR Ry A, F2 MO T 1) 20 BRAEA T 20 A 0
TR I P 8 SR r gl 2 B VI 0 &5 R A R KRR

SEINEES ey,

R, 0 HEAAE s iR

AN REs AT

pH A i & sl | fH 1. 00N ffRfR (Hach #1270-32) a3 1. 00N &4
fix 1L (Hach #1045-32) 4 /KFE () pH (H 145 6-7

Prififsi s (AR )

rEsE
Rz ES BRI ¥ VA ®"s
DPD HHEMARAA, 10mL..........ooo 1A 100/pkg.......... 21055-69
RES EL AL 10, 20, 25 ML, W/ CaP-vrveeeeeeeeeeean SR 6/pkg.......... 24019-06
Pl ARG (6 =R

rEsE
Rz ES BRI ¥ VA ®"s
DPD Hh&A#H] AccuVac I ......ooooe.. 1 s 25/pkg......... 25020-25
B SO ML o | SRRSO each .............. 500-41
OPTIONAL REAGENTS
Description Unit Cat. No.
Chlorine Standard Solution, PourRite ampule, 25-30 mg/L, 2 mL ....... 20/pkg......... 26300-20
DPD Free Chlorine Reagent w/dispensing cap..........ccccveveerevervenenennn 250 tests.......... 21055-29
Potassium lodide Solution, 30 /L ........ccceeovevierrierieiieiieiens 100 mL* MDB............. 343-32
Sodium Arsenite, 5 @/L ....coovevierieeiieiieieeeeee e 100 mL* MDB ............ 1047-32
Sodium Hydroxide Standard Solution, 1.000 N .............c.c...... 100 mL* MDB........... 1045-32
Sulfuric Acid Standard Solution, 1.000 N .........ccocevvvvvvrireenne. 100 mL* MDB........... 1270-32
Water, dCIONIZEA.......cuvveiiiiiiiieciiee et 4L . 272-56
OPTIONAL APPARATUS
AccuVac SNapper Kit......cccvevcuiiiiieiiecieeeesee e each......... 24052-00
Cylinder, graduated, 25 ML ........cccooieiiiiiieieccecee e each............ 508-40
pH Meter, sensiORm1, POTLADIE ..........cccveveiieieeierereieiieeieieeieseeieie e each .......... 51700-00
PH Paper, 1 t0 11 pH Units........cccocveviiiiieiieieciecee e 5 rolls/pkg.............. 391-33
Pipet, TenSette, 0.1 t0 1.0 ML .....oooviieiiiiieieeeceeeceee e each .......... 19700-01
Pipet Tips, for 19700-01 TenSette Pipet .......cccevveecrievierierieeieeieeiens 50/pkg.......... 21856-96
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PourRite Ampule Breaker............cocveiieiieiiiniiiiiicceee e each......... 24846-00
For Technical Assistance, Price and Ordering
In the U.S.A.—Call 800-227-4224

Outside the U.S.A.—Contact the Hach office or distributor serving you.
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S5 DPD A% (0 to 2.00 mg/L)

- |l &=

HES: 8167

Lo gk “PROM” BESE 1. RN BAERAY 3. HCSHEBK A BREE R
WAHER R PROM? 407 SRR 4 F“ENTER” 4 10ml bRekib24% fiok, JRHLenil o I

LI s g A S Y o T

“mg/1, Cl.” M “ZERO

con” VLK AT
Yo

5. i “ZERO” A%, 6. WU SCWCEK, 7. AN Ri#21056-69 8. [FIF4% “TIMER” J
R 7R 0.00mg/1 A 10ml /K BHCEOHT, HEiFfaE,  ENTER “4, f5fT 3
b EADRANL, S HEI 3 Eh LRI

L

ML MEAE TR T ALK FET 3 it

T, ASGER e WS B

9\ A TFI S BT 2 10, $%“READ "8, Al R 2 o ok, 1) mg/1total
R, AR R LE chlorine.
arh, R ETt R  JE BUZTE, KRR, G “1imit”
Ei#fiTs WA A bl a1 s LI ALK FE R FETE Y, 2
B i S 19,63 S Y i
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R

SFE 2R NAZ AL AT TSI o S — PP AL BE AR s I AL, AE A
R EARGE R . BB A KB TSP RN, i HATH B S
Pttt FZ R, UMK, HOG. PHIE. M. #HIE5,
A2 S SAE K R 2 R D

e B AR, DRI EAE A R A 3 . NAZ0RE T I B 8 1A T
THALBE AT R 23] B 2 G EA IR o TR B IR V5 B AR 2R 1A
BT BRI (=TT RN ESAFUMA TR L& 70 a2 — AN,
SRJE F 25 8 7 /K B 2R RIS Ve T4 e AR A 58 e AT 25 B 1K
oE 2K AT RTRYE, A AR B R At R o A R EA T BT

ANEEAG AR [R] AR e 38 ) e SeORS SRR AR o S R S ) 2 e AL
Pz A mE AT, SR BT SRS & B AT B
VB AR B WU U R o

AN SR P IR A AL (R B Rl 2 BT R B A AR RIREA . IR -
IR MK TSR, ik K 2= sh 570 B A M R RER 21— A AR TER
FEA . ROAZIEFEALE R R L 2K, e EAS, KRR Bl
AL TR ] 0o WER RS AR, A% i 2 UGR VR IZAE i
R /NOHTEANTOZ TR . 2 G N B TR T

FERAALI
DFrRr s (570D
a) = IMLR Chlorine PourRite® AmpuletrEAH -
b) A% TenSette BB #10. 1 2 THIZA W N CLZ T8 55 I 1 FERARE GRAFE
A e RAMEZIRG
c) MHRIAREA C3AIRFE) RS LB %
d) BB ST, AREAD, Id%iEAL
e) THEIMAREARRSEIIREE (Z5e/7H)
0. 1A HE R I &) x B ARME. (mg / L)
10 I(FEASFIARAE R 1) 5D
) FURFEARE R CGEERD NAZEET P B R B Lt R 5

k(e (e .
g) WRERAIER, HSHH IR DR A TR N A

PSR (mg/ L)=

AR (Z BRI
a) = MLR Chlorine PourRite® AmpuletrfEAH -
b) AR SRS EF PIREARR IS FEM H
c) MEHBIBEEREANEMIEN0 222 T R R G e AT 2 IR 5 . (Xt il
i FE)
d)  ERAETRAN —ADPD H &2 5
e) &M IR IR BT IR R A FIRAKE
) HEIMABIFEA PRI S R (Zw/Th)
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PO RIRIE (mg/ L)=

0.2(bRUEA B x AR (mg / L&)
25 2(FEAFRRMEED

g)  THHRE I 5 R NAZSE T B AT FEA E I LSRR OVERD .
hy WOREERATER, 15553050 nbs iR i G e i 2

Rl 5 R R RCR
ARG B

FE— SRS, AR T 1.0022 5/ T I S sl AN IR 53 T 545
RAbRHELR 2 220,012 50/ T

FE—A SRS, AR T 1.0022 58/ (0 SO 2 B, BRI 51 BTt
GUR BRI IR 22 1E40.01 2 50/ T

T IR R

REFFOAN LTIV AS U A PR L S 25 5 0410.0228 5 /7t B SRARL 17 At i K 5 2 A

AR R 1 5 2 A i
TSR B E

PR e

NN VA PR ¥ o B B 5 [ R 1R TP i, AR FiFederal RCRA for arsenic
(DOOMHLSE, FEMKE S A IERER Y . A IX L PRI A BAE B &R 2 — %,

T

TP TP SR Bt 5

1 F% W AR, B RAS 1R f K 3 150 2 0d/FF, W& T3k
RO E AN EREIE L. T IN a1k
W KRR pH (ERAT S 6-7. A AR K RER Z NN
)RR I S S A I, X 0 5 TR B A T AR R R
1E.

ik i TR KR BB B I 250 mg/L CaCO,, NS SEKLOA
SEATE AP IREEE X FH IN B RE K FER
pH (LI 15 2] 67 T A DU (P KFE N AZ D R FEARFR A
AN, I A R B A T AR IE

IR, Br HEAFERSH T

TS, Clo, | HEERSH T

A, AP B SR o

i 52 e R 1000 mg/L CaCo, A T

flt, 1, HNEAFE AT
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B, AR L B/KAER) pH B 5 3 6-7

i, 2. 1F 25mL BIZKEEFINN 3 W 30 /L MImibe (Hach
INIYES #343-32)

BEES, RNV 1 5348

i 33 5 g/L WAL (Hach #1047-32), Vi
SRl

H 10mL Ab PR PRy A, F2 MO T 1) 20 BRAEA T 20 A 0
USRI P 4 SR r gl 2 B VI &5 TR A SR KRR

SENIEET ey o

RE, O, Y e o e

NN e AT

pH A i iy s id | AEH 1. 00N iR (Hach #1270-32) B 1. 00N A4
fix 1L (Hach #1045-32) 4 /KFE () pH (H 145 6-7

P’ s (AR )

rEsE
WAIFHR BRI ¥ VA ®"s
DPD REMARA, 10mL. ..o T AL 100/pkg............. 21056-69
RES EL AL 10, 20, 25 ML, W/ CaP-vriveeeeeeeeeeean S 6/pkg.......... 24019-06
Pl ARG (6 =R

rEsE
WAIFHR BRI ¥ VA ®"s
DPD S SR AccuVac R ... 1 e, 25/pkg......... 25030-25
B SO ML o | SRR each .............. 500-41
OPTIONAL REAGENTS
Description Unit Cat. No.
Chlorine Standard Solution, PourRite ampule, 25-30 mg/L Cl2 ............ 20/pkg.......... 26300-20
DPD Total Chlorine Reagent w/dispensing cap .........ccceveervervennnennns 250 tests.......... 21056-29
Potassium lodide Solution, 30 @/L.........cccceevveviercrercrieiieiiennnns 100 mL* MDB.............. 343-32
Sodium Arsenite, 5 @/L......cccoccveviiiiiiienieeee e 100 mL* MDB............ 1047-32
Sodium Hydroxide Standard Solution, 1 N ........ccccceviininnienns 100 mL* MDB............ 1045-32
Sulfuric Acid Standard Solution, 1 N .......ccccovvvviiiiiiiiiiiinnnen, 100 mL* MDB............ 1270-32
Water, dCIONIZEM.......ccuvveiiieiiie et 4L, 272-56
OPTIONAL APPARATUS
AccuVac Snapper Kit......cccvveciiiiieiiecie e each.......... 24052-00
PourRite Ampule Breaker..........c.ooovvevvieiivieniiiieciecieeie e each.......... 24846-00
Cylinder, graduated, 25 ML ........cccevieviiiiieiieeeeee e each.............. 508-40
pH Indicator Paper, 1 to 11 pH UNtS ....coevvveveveerieiieiieriie e e 5 rolls/pkg.............. 391-33
pH Meter, sensiORm1, POTLAbIE...........cccveveiieieeierereieiieeieeeieiseeiese e each.......... 51700-00
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Pipet, TenSette, 0.1 t0 1.0 ML......coooiiiiiiiieiieieeee e each.......... 19700-01
Pipet Tips, for 19700-01 TenSette Pipet ........cccoeceveviienienienierieeieeee 50/pkg.......... 21856-96
For Technical Assistance, Price and Ordering

In the U.S.A.—Call 800-227-4224

Outside the U.S.A.—Contact the Hach office or distributor serving you.
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&5 DPD Test’

LA KT 250 N
RETEMRR YT
F%F: PRGM
BN TR

PRGM?

Ve R BT
HIGTAR, DN 28
KB FIE
iFo

5. BB R AhEE
BEF HHTEBD

e IANEE 45 BN S I
(EASIRTRE -5
e VNG|

N Tube %

2. ¥4~ 10 ENTER
DRSNS R
0.00 mg/L . Cls
ZERO PEIAx.

6. R A A
TR FE i 3
Tl

http://www. watertest. com. cn

(0 to 5.00 mg/L)

3. JiE#LCOD/TNTIE i
A, R AR N 4L
FIEMALE, KA
AT e R

Fo10ml 2: B FKaE:
APt

I i — AR
L LHT e A
IR 15 L 8/ o

7. w5 R
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HiES: 10102

4. F 7 FREEAN—
% Test'N Tube™
WA . (2 HR
FE)

PE s DG FE A TR
FYTIBHING P “OVAL ™
PR
e A LA
Wi, TP
1/

8. % F: ZERO
REME AR, Biseds
R

0.00 mg/L C12

021-63176770 (3%)



9. FTJFRSDPD INT 10. % i, &% 11, HBIDE TS 12, & FEDLE.
RE PR, REE 2010 Kk R O, /A5 30 80 4% ~:  READ
A 10 Z TR WK KR AR ILBAFE ISR FREFE AL, DR
A . e BRREN SR, B
7 & mg/L

KRR

S — RNV EN A TR . H&UE — PP AL RE AR s S AL 71,
1 AR B R A RGE . B BN S B, 1y HATAHL
Wwaythateieiate. W2 RE, URRNYRKE. H6. PHE. . &
FEA5, R M AE A I A Do

HIF A AR, DRSS AT R e s o I A2 P P P B3 2 e 1A T
AL BT BR 25 T BE P B AEAL R 3R o I FIUAL B 1) 7 0 o BB A A i VR A i
TR Q2T R HEARIIA TR B 10 h DA 24
Jei 2588 17K sl 28 R AK ARG e i o T Rk (AR 50 J AR I 25 88 1 /K
BARGKBATWIRIE UG, A TRAL B Rl K wr 2R /R AT RE W]

A0 S P L AR B R A B R AR B AT AOCRMEROREAS . IEM S
RMATE SRR, iz ik K 2D Rsh 570 e R RER 21— T AR PRI,
Ao NAZAEFEARER R B 2k, WE R EAs, XREIER AL LgiA
SATIER R ) (2230 R R B RAERO TR, DA% AR o 22 DGR VR %A i
R /NOHITEANTOZTHIREA . 2 )5 A% By B TRE 20 A

Fa eIl
pi1Y oy SRIPES
a) B — LR Chlorine PourRite® Ampulebr i o
b) ¥ H TenSette B3 B H50. 12 TH(FIZIHRIE N B 4 7850 IO K TR CRAFE
) e REiZIRE
c)  MILIRSTFALAG I T HIAEAS o
d) HEINAFEARRRAKRIE (5871
0. IChRAER IR IV 5D x ARFRfE (mg / L)
10.TCREAS RS AEL I )
e) THFEAREIR CPERD NZSET ISk A RN B S S
WA CERRe)
) WRERAER, WS E o IbRMRR A SPEl N 7.

FrmMANZ K E (mg/ L)=




R T I ROR

ARG B

FE—N BB S0 3, 0 R AE 2,53 22 50/ T AR RS AE SV VU BT IS i 1y 2 st B
TR 5T 4545 AL IRV DR 22 40,1422 50/ Tt o

TR AR R

FEFP 1O TR R 0l A R 2 575 4 2410.03 22 5/ o T R AR 1 Al a5 22 Al b
PRIEZAE RIS

E YR HIA R Y B
NN TR PR v o B B A 5 [ R 1) T PL I i, AR FiFederal RCRA for arsenic
(DOOMHLSE, FEMKE S B IERE R . A XL R YA BRAE BOE BB 2 —

T

e VNG|

T TR A e 5t 3R

1% 15 TR AR R IR B =, W& S EUR A e A B 7= AR 1
EREARHGR 25 o AT IN IS A AR KRR 1) pH AR 1 15 2]
67 o JITA FEI 1R ZKAE I AZ N [RDRE AR ) A S8 A B
X 4 R AT AR IE

ik 5 TSR KRE A (B B ek 300 mg/L CaC0,, M2 SHUR A
SEATE T AP IREIE L. EH IN AR IRE KFET
pH {EL A5 2] 670 FT A R (P /KRR N AZ I R RE AR R R A
SEAENTR,  RhI 4 AR B T AR E

¥R, Br HEAE A T

THEAE, Cl0, | HEFERSH T

2, AN afRER = AT

i i fE AR 1000 mg/L CaCo, IS T4k
ft, I, HEF s T
B, JHE 1. BF/KFE) pH AE 15 5] 6-7
1% 2. fF 25mL FIZKAEP NN 3 W 30 g/L kA (Hach
NI #343-32)
3. WREHA, RN 1 5
4. N 3 5 g/L ML (Hach #1047-32), R
el
5. HU 10mL AbBHIE IR AHE, F2 BT T 1) 20 BRAEAT 20 A i
6. MR 5 (1) &5 SR o2 B i B 1) 5 SR A K RE R
A E SR
R, 0, HEAA e s
AL B SR o

pH A8 1wy o id

i

{FF] 1. 00N [\ (Hach #1270-32) @K% 1. 00N A4
A (Hach #1045-32) 5 7KFER) pH {E 2% % 6-7
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Pl

BlEEES BRI L¥vA i)
Test ‘N Tube DPD F HIGIRF . ....oooo oo ] 50/pkg........ 21055-45
Test ‘N Tube BRFUH.vovvovreeeereieeeeeee e | 7 AR 6/pkg.......... 22758-06
P e

COD/TNT FEHECER oo | T each.......... 48464-00
OPTIONAL REAGENTS

Chlorine Standard Solution, PourRite ampule, 50-75 mg/L, 2 mL ....... 20/pkg.......... 14268-20
Potassium lodide Solution, 30 g/L ......ccccoceevirienineniininieene 100 mL* MDB.............. 343-32
Sodium Arsenite, 5 @/L .....ccoevievierieieeteeee e 100 mL* MDB ............ 1047-32
Sodium Hydroxide Standard Solution, 1.000 N ...........c..c....... 100 mL* MDB............ 1045-32
Sulfuric Acid Standard Solution, 1.000 N ..........ccccceeeeeinineennnne. 100 mL* MDB............ 1270-32
OPTIONAL APPARATUS

Beaker, S50 ML....coooieiiiiiiiieeeeeeeeee e each.............. 500-41
pH Meter, sensiOR™1, POTtable .............cococveveveveveeereeereeeeeeeeeeeeeesenees each .......... 51700-00
pH Paper, pH 1 t0 11 pH...oooiiiiieeeeeeee e 5 rolls/pkg.............. 391-33
Pipet, TenSette, 0.1 t0 1.0 ML ....oooiiiiiiiieieeeeee e each .......... 19700-01
Pipet Tips, for 19700-01 TenSette Pipet ........cccoeveeeieveivenieninnieeieeins 50/pkg.......... 21856-96
PourRite Ampule Breaker............cocoeiieiieiiiniiiieicceee e each......... 24846-00
Test TUDE RACK.......coviiiiiiiiiiiiiect e each.......... 18641-00
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B2 & DPD Test’ N Tubes( (0 to 5.00 mg/L)

LA KT 250 N
RETEMRR YT
F%F: PRGM
BN TR

PRGM?

Ve R BT
HIGTAR, DN 28
KB FIE
iFo

5. BB R AhEE
BEF HHTEBD
e IANEE 45 BN S I
(EASIRTRE -5

e VNG|

2. ¥4~ 10 ENTER
DESENE o

0.00 mg/L . Cls
ZERO PEIAx.

3. JiE#LCOD/TNTIE i
A, R AR N 4L
FIEMALE, KA
AT e R

Fo10ml 2: B FKaE:
APt

I i — AR
L LHT e A
IR 15 L 8/ o

6. R AR Kt
FUTBNAE: i &G Hl A%
H,

http://www. watertest. com. cn

7. i LY

% ~: ZERO
REIG LT, Bt
oR:

0.00 mg/L Cl2
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4. F 7 FREEAN—
% Test'N Tube™
RAHF . (FAR
FE)

PE s DG FE A TR
FYTIBHING P “OVAL ™
PR
e A LA
Wi, TP
.

8. FIJT.S5DPD TNT
W, KRG
N10ZFHHIFE N .

PE s DG FE A TR
FY TR P “OVAL ™
PR

I IR,
WG E I
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9. m M. S 10, % F: TIMER 11, e s s, 12, 5 Filhds.
D0 UG AEFRRAR K RLE 3 R Y. B TR, % F:  READ

REE . X2 T fER TR 30 FMBRA IREPKEARE, DR
b B FEMIERC 2 R B MS . 3

H 7Sk mg/L o
KRR

HFE A QRN AZ L BB TR I . SR 5 50— AL RE IR 9 1
AL, A ARIIKE P R ATRE . BB S P RN, 1
HAFHUE S B B W2 N, WR&NAIRE. Ht. PHIE.
M SRR, H RS Do

HIF AR, DSOS B R e s o I 200K P P P BB 2 s 1A T T
AL BT R 25 T BE P B AEAL R 3R o i FIUAL B 1) 7 V0 o BB A A e Y A i
TR Q2T AR TR B 10 DA 4
Je F 2588 17K sl 28 R K ARG e i o T Rk (AR 50 J AR A 25 88 1 /K
BARGKBATWRIE VG, A RAL B Rl K wr 2R /R AT RE n]

A0 S P AL AR B R A B R AR B AT AOCRYEROREAS . IEM S
RMATE SRR, iz ik K 2D Rsh 570 e R RER 21— AR PRI
Ao NAZAEFEAER R B 2 0k, WE R EAs, XRERIAER AL g
SATIER R ) (230 WERIFE AL B RAERO TR, DA% I RE b 22 UGR VLA i
R /NOHITEANTOZTHIREA . 2 )5 A% By B TRE A

Fa eIl
pi1Y oy SRIPES
a) B — LR Chlorine PourRite® Ampulebr i o
b) ¥ TenSette B3 B H50. 12 TH(FIZHBIE N © 4 7850 IO IK TR A CGRAFE
) . REiZRE
c)  MILIRSIFALAG I T I A o
d) HEINAFEARRRAIKRIE (5871
0. IChR AR IV 5D x ARFR(E (mg / L)
10.TCREAS RS AELI) )
e) THFEAREIR CPERD NAZSET ISk A AN B S S
WA CERRe)
) WRERAER, WS IbRRR A SPE N 7.

FrmMAZ K E (mg/ L)=
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R 77 )RR

oL RS B

FE— AR SEIG %, a0 A FH 2,532 v /T (AR S R v, S AR N D3 BT
1325 FPARE R 22 140,142 50/ T

TS I AR FR

FE - 10 TS I B B A 55 184003 22 50/ T o 2 SRR T Mg i 2 A A
R Z(E G SH S —w

15 YR IR R Y B
NN VA R ¥ o B B 5 [ R () T PL I i, AR FiFederal RCRA for arsenic
(DOOMHLE, FEMKE S A IERE R . A IX L PRI A BAE B &R 2 — %,

T

e VNG|

T TR A e 5t 3R

1% 15 TR AR R IR B =, W& S EUR A e A B 7= AR 1
EREARHGR 25 o AT IN IS A AR KRR 1) pH AR 1 15 2]
67 o JITA FEI 1R ZKAE I AZ N [RDRE AR ) A S8 A B
X 4 R AT AR IE

ik 5 TSR KRE A (B B ek 300 mg/L CaC0,, M2 SHUR A
SEATE T AP IREIE L. EH IN AR IRE KFET
pH {EL A5 2] 670 FT A R (P /KRR N AZ I R RE AR R R A
SEAENTR,  RhI 4 AR B T AR E

¥R, Br HEAE A T

THEAE, Cl0, | HEFERSH T

2, AN afRER = AT

i i fE AR 1000 mg/L CaCo, IS T4k
ft, I, HEF s T
B, JHE 1. BF/KFE) pH AE 15 5] 6-7
1% 2. fF 25mL FIZKAEP NN 3 W 30 g/L kA (Hach
NI #343-32)
3. WREHA, RN 1 5
4. N 3 5 g/L ML (Hach #1047-32), R
el
5. HU 10mL AbBHIE IR AHE, F2 BT T 1) 20 BRAEAT 20 A i
6. MR 5 (1) &5 SR o2 B i B 1) 5 SR A K RE R
A E SR
R, 0, HEAA e s
AL B SR o

pH A8 1wy o id

i

{FF] 1. 00N [\ (Hach #1270-32) @K% 1. 00N A4
A (Hach #1045-32) 5 7KFER) pH {E 2% % 6-7
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Pl

BlEEES BRI L¥vA i)
Test ‘N Tube DPD  SGAF . ...oooooiis ] 50/pkg.......... 21056-45
Test ‘N Tube BRFMH..ovvovreeereieeeeeeeeeeeeea | 6/pkg.......... 22758-06
P %

COD/TNT JEECER oo | PR A 48464-00
OPTIONAL REAGENTS

Chlorine Standard Solution, 2-mL PourRite ampule, 50-75 mg/L......... 20/pkg.......... 14268-20
Potassium lodide Solution, 30 g/L.......ccccocevvieniniineneniinenenn 100 mL* MDB.............. 343-32
Sodium Arsenite Solution, 5 @/L .....cccceeveeviecrierienieiie e, 100 mL* MDB............ 1047-32
Sodium Hydroxide Standard Solution, 1.00 N ...........cccccveeeene 100 mL* MDB............ 1045-32
Sulfuric Acid Standard Solution, 1.000 N ........ccccevvvvnvirennnnn. 100 mL* MDB............ 1270-32
OPTIONAL APPARATUS

Beaker, S0 ML....coooiiiiiiiiiieeeeeeeeee e each.............. 500-41
PourRite Ampule Breaker............cocveiieiiiiiiniiiieeeeee e each.......... 24846-00
pH Indicator Paper, pH 1 t0 11 ...cooiiviiiiieiieieeeeeeeeen 5 rolls/pkg.............. 391-33
pH Meter, sensiORm1, POTtable..............cocoovevevevevereeeeeeeeeeeeeeeeeeesenees each.......... 51700-00
Pipet, TenSette, 0.1 t0 1.0 ML......cooiiiiiiiieiieiee e each.......... 19700-01
Pipet Tips, for 19700-01 TenSette Pipet ........cccoeceveieienienienierieeieee 50/pkg.......... 21856-96
Test TubE RACK.......oiiiiiiiiieeeeee e each.......... 18641-00
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N (0 to 0.60 mg/L Cré+)
1, 5-BEF B

PRGN
7

1. % “PRGM” %,
7 5E2s 78 PRGM?

S

“13 7 R JE N FER 10ml ARZAL
“ENTER” 5 %2
I “mg/L, Cr6” Jx“ZERO

icon”
M & CCONC” ##nj#%

Bl Crod, Cr:07 2
%&#D

5. [FIf4% “TIMER “ & 6. HUy—SCH@In 7. ik sghe, Wil
“ENTER” %, W4T A 10ml /KFE, mglfff MEmErs, 37 RDE S
5 7B R NI PE, UETEEW. BN TR,
T Lt v 55 1 s b
I ALK RS, AT
A —FI#2126-66 %
BT o
60
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TS 8023

&=
[

2. Wi ANAW RS 3V —ZEMnK 4. JnA— ChromaVer

3k A L, 75
Gf . RESNEIRAL
SR E, kI
o

IE: UK S
Cra, MEHT 252205

8. % “ZERO” %14
TR R
0. 00mg/L Gr6
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9, JMAFMVEROm A e 10, % “READ” ,
e, KT s T BTARIIIR SR 2 EoR
J%éﬂ_ﬁ}o Hjﬂéﬁ]] mg/L E(J CI‘+6

KRNI
KAEKFET 1 AR B B 3, AT BAAE4°C (39 ° F) 8L R ARAF/KEERK A
24/NIF o DAZHAE 247N PN 34700

KR
JiLaY Rl MR ESEIEES)

a) IS PourRite ® ZRTARES I, 85 TIREES=Z /Tt

b) i F TenSette B4 20 74 HAE3AN 1022 T REAS FPEN0. 12T, 0.2
b 03 MIFRUERS W . el 2 G .

o) W IR IRE I AR N FEA o B TR BE N2 BRI N0 1 = T (A e
WAH N B 00,0522 50/ T

d) WRGRALEH, EHSHE o AR A <P N 2

DIARRL I CREHRE)
a)  EIISIES Voluette 22 B AR ML, 553 TIRE & 12.5%= 70 /Tt .
b) i TenSetteFE W 43 ) 2% A3 25 2 FHIAEA I e df v i
ANOIZFF 022 T, 0.3 MMM .. BRI 2R
o) W IR IRE I AR N FEA o B TR BE N2 BRI N0 1 = T Ak
WAH BB 00,0522 50/ T
d) WRZRANLEH, 5SS IR TA T N 2

K 10 THRIR S A 502 50/ TR N BRI BIE AN BRI 10002 THKIBE N, AR5
FH 25 7 /KRR IR BE N 0.5 22 50/ TH I N AR B T . (BEE 2 IR . NZ IR B %
PRUEIR. %0 BV BR, A A2 WA A RS TR IR S

R 77 ) BCR

oL RS B

FE— AN SEG 5, U FAH 0,62 70/ I /N B RS RS BIT B Aty 1A, A
AR G2 T 145 SR A bR v R 22 2 40.008 2 70/ T o
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FE—ASFARR SIS 5, WA FH 0.6 5/ TH I /S I B A IORT 22 5, BN A
FIT A3 45 bR R 22 /240,005 50/ T o

VAL AR R
FEFF 13 T IAS A PR AT 7S 048 5 1 0 0.0 1 v /7o B SRARL 17 At i 1 5 2 A
ARPR I BE 25 RIS %5 — A A

T

KET SRR

B S 1 mg/L g AT

il TR 1 mg/L At BT Rk

ISR SE K A 10 0 %fa] LAWY B T4k

1o G VU AR Ry AR AT PHAEI | W RUKAER pH (i v, W AT RE <t
WAL VER], U 55 00 KR AT
TiAb 3.
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Pl A (i kA

BlEEES BRI L¥vA i)
ChromaVer3 FR AR ....oooooeei | N A 100/pkg .......... 12710-99
FEM LT, 10-20-25 mL, W/ Cap wovvveceeeceeeens 2 e, 6/pkg .......... 24019-06
Frig A A s (ffHAccuVae Z35H)

ChromaVer 3 AccuVac LRI ooveveveeeeeeeeee | O 25/pKg .......... 25050-25
B L SOML e ST each .............. 500-41
OPTIONAL REAGENTS

Description Unit Cat. No
Acid Reagent Powder Pillows .........cccccoevieniiiiiiiiieceeeeee e 100/pkg............ 2126-99
Chromium, Hexavalent, Standard Solution, 50 mg/L Cre- .................... 100 mL.............. 810-42
Chromium, Hexavalent, Standard Solution,

Voluette Ampule, 12.5 mg/L Cre+, 10 mL  ...ccoooiiiiiiiieiieee, 16/pkg.......... 14256-10
Chromium, Hexavalent, Standard Solution,

PourRite Ampule, 5 mg/L Cro+, 2 mL ..o 20/pkg.......... 26056-20
Water, AEIONIZE. ... .uvveeiiiiiiieeieeeeeeeeeeee et 4L......... 272-56
OPTIONAL APPARATUS

Description Unit Cat. No.
AccuVac Snapper Kit.......oooeeiiiienieiieseeeee et each.......... 24052-00
Ampule Breaker Kit..........ccoeiiiiiiniiiiieieeceeeeeeee e each.......... 21968-00
Flask, volumetric, Class A, 1000 ML .......ccccvviiiiiiiiiiiieeeceeeieeeeeeeeee each.......... 14574-53
pH Paper, 1 to 11 pH Units......c.ccoceeviiniiniiiiieieieceee e 5 rolls/pkg .............. 391-33
pH Meter, EC10, portable ..........ccoceeiieiiiiieieeeeeeeeeeee e each .......... 50050-00
Pipet, TenSette, 0.1 t0 1.0 ML ....cooviiiiiiiieieeeeeeeeeee e each.......... 19700-01
Pipet Tips, for 19700-01 TenSette Pipet .......cccevereevineniieneniencnenns 50/pkg.......... 21856-96
Pipet, volumetric, 5.00 mL, Class A .......ccccoveeriiniieiieeeeeeeeee e each.......... 14515-37
Pipet Filler, safety bulb .........cccccoeriiiiiiiiiieeee e each.......... 14651-00
PourRite Ampule Breaker, 2 mL .......cccoviiiiiniiiiieiecieeee e, each.......... 24846-00

In the U.S.A.—Call 800-227-4224

Outside the U.S.A.—Contact the Hach office or distributor serving you.

63



S8 RRBERERE (0 to 0.60 mg/L) HEE: 8024

]

1. % “PRGM” ##, bt 2. AW BREAAC 30 HC—3ZHamK 4. ImA—Kki#2043.

B He o8 PRGM? %5 “157 RGN FEZE 25ml frdihid 99 &L,
“ENTER” %, b e LS, PR Bh AR
Hra I “mg/L, W AT TR AZ
Cr” M “ZERO icon” Jii s B 2R A
M

5y AR IMNA BN GE 6. [AII 4% “TIMER” 7. 43HIf 52 EEWr e 8, i A—ki#2044-99
B 74, BRI M “ENTER” 8, ¥ MR, BURAAA W 2edid, S
# HHAT 5 BNy, R, JFELERE &, Ea A
RKER T KR JE, BLES
25°C

64
LIEAT  http://www. watertest. com.cn  Tel:010-88018877 (dt5)  021-63176770 (_Eif)



9. A — RN 2

10. i A—ChromaVer

11, Pl RS BoR

12, Hikioeks, o

b, st 3 AR tbeft,  “05: 00 TIMER 27,  FIMEIERS, H5—L
i, WAMERRG  SPMsEESi R $% “ENTER” 8, ¥t i 25ml JKFE,
&, BA G WREE, BEMdE. AT 5 BN El ST e Rl S I
W HIMA LA,
s UK FES S Cr Pl s i a5 1.
Vs g
I T BRI I WIRAKFE N 71
IR FH AL 0 UL FEFF M7 —
GETE s A FFIATE
TERERT, HEA
F A ChromaVer i
i/
ZERD READ
0 =t

15, % “READ” HPTHK
T &K 2> o HH Sk R
mg/L Cr.

13 4% “ZERO” #1914, BRI 2 H
%, WAoo o, KBetahs
0. 00mg/L Cr. t&ETF.

e U SE FIRR
WA 577 I 2
& & & H B

“limit”

BEARE R TR

REKRET IS Ve 1 SR BB . W ORAEAEA, DOZ IR A
PHE R BI20 L T CRARTHABON2ZTHEIE ) . E=m &l LR 276 H .
FE TR Z AT, N HIS. ONF A AR PRI 24 2247 o [R] IS 2% I fri) 1k 71
BATERIZE .

65



iRl
piiL Rl FPR

a) 25 THIIRE RN = R AR

b) B AR BRI, SRR R 12, 52 e /T

¢) i TenSette B B 73 7l 5% B 43 REEASIR A HiEAN0.12Z T 022 T
0.3 THARER I . Sl 2 Ao

d) a0 IR IR I AR REAS o B TRR B N 1% 2 B 16 0. 122 T AR ME T
AH NV B4 H10.052% 50/ TF

e) WIRGRAILEM, EHSHE AR A SR N %

1 THIIRE N S0 70 /T I — M B8 v B N RN 1002 T 2888 N, ARG 250
TIKFRRE AR FE R 0.5 22 50/ I =B B8 Pl e A Z ARV o F5 I FIR D IR AS I %
WRE o AT BUY 1% 020.5%= 50 /Tt
For il 4

oL RS B

FE— AR SEEG =, Al 0.4 v/ TH I MR AL, AN G
13285 FARE R 25 140,004 75 /T

VAL AR R
PP LS TR PRS0 A P A2 % 5 52 0.0.0 1 5/ T o Gt AR g i 22 N il
BRIGEZF LIS H S AR

T
Tl TR AL BE Ty 3%

T T4 B

TG PR o R S A v pH Al ek R Gt e ), W ZERE A TAL
M, ZH -,

AU CRED A RERH 1R =M% (1) 58 2284 W RAF A =
KPR, S0 5525 5B 73 IR T
A o

66
LIEAT  http://www. watertest. com.cn  Tel:010-88018877 (dt5)  021-63176770 (_Eif)




B @ikt

s
BRI 2 (100 TESES) ... evveeeeeeeeeeeeeeeeee e 22425-00
A5 (1) 2126-99, (1) 12066-99, (1) 2043-99, (1) 2044-99
Sl S BRI L: ¥ VA s

TR AR e L AL 100/pkg ............ 2126-99
ChromaVer 3 R AR ..o 1A e, 100/pkg .......... 12066-99
Chromium 1 My ARIRF] ... T AL 100/pkg ........... 2043-99
Chromium 2 MARIKA oo LA 100/pKg ...ccovev 2044-99
P %

IS, 4" AR 120V s ST AN 12067-01
e

INFLF, 4" P42, 240 VO s ST A s 12067-02
FES EEE I, 10-20-25 mL, W/ €ap ooveeeeeceeeee. 2 e 6/pkg .......... 24019-06
IKEFIEIE e, | OO AN 1955-55
OPTIONAL REAGENTS

Chromium, trivalent, Standard Solution, 50 mg/L Cr3+.......ccceevueenene 100 mL.......... 14151-42
Chromium, trivalent, Standard Solution, PourRite ampule,

12.5ME/L Cr3t, 2 MLt 20/pkg .......... 14257-20
Nitric ACid, ACS ..ot 500 mL .............. 152-49
Nitric Acid SOIUtioON 1:1 .eooiiiiiiieeieeeeeee e 500 mL ............ 2540-49
Sodium Hydroxide Standard Solution 5.0 N........ccccceeeieiiieiveiennee. 50mL*DB ............ 2450-26
Water, AEIONIZEA .......vvvveiiiiiiieeeeeee et 4L ..o 272-56
OPTIONAL APPARATUS

Cylinder, graduated, polypropylene, 25 mL ........cccceviviiiniiieiieieeeeee each ........... 1081-40
FANGET COLS ettt ettt ettt et s 2/pKg .......... 14647-02
pH Paper, 1 to 11 pH UnNits .....c.cooceeviiviiiiieieieceece e, 5 rolls/pkg .............. 391-33
pH Meter, EC10, portable ..........cccceeviiriiiiieieeeeeeeeee e each .......... 50050-00
Pipet, serological, 2 ML .........ccccoiiiiiiiiiiieeeeeeeee e each ............. 532-36
Pipet, TenSette, 0.1 t0 1.0 ML ...c.oooviiiiiiiieiieeeeee e each ......... 19700-01
Pipet Tips for 19700-01 TenSette Pipet .......ccccceveveiveiienienieiiieieeiee 50/pkg .......... 21856-96
Pipet, volumetric, Class A, 1.00 ML .......cccooiiiiiiiiiiieieeeeeeee e, each .......... 14515-35
Pipet Filler, safety bulb .........cccccoeriiiiiiiieieeee e each .......... 14651-00
PourRite Ampule Breaker ...........cocoevieiiiiiieniiiieeeeee e each .......... 24846-00

For Technical Assistance, Price and Ordering
In the U.S.A.—Call 800-227-4224

Outside the U.S.A.—Contact the Hach office or distributor serving you.
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B
FifHR

ERlEIES BKIR L4 i)

BT S{071) DR 4L . 272-56
P as
FHTLES ) BLAERE e 1 s each .......... 2131-00
HUEASE . 47mm,  ZIE300mL .. [T each .......... 13529-00
IEPEHERL | 47 mm, 0.45 TCK o, | RO 100/pkg .......... 13530-00
REPEROMR, 500 ML i [T each .............. 546-49
FE S EEE,10-20-25 mL, W/Cap ..o 2 e 6/pkg .......... 24019-06
FEF,No.7,0nehole  ..ocooovivieviieieeeeeeeeeee | O 6/pkg ............ 2119-07
OPTIONAL REAGENTS
Color Standard Solution, 500 platinum-cobalt units ..........ccccceceeeeenereennene IL............ 1414-53
OPTIONAL APPARATUS
Cylinder, graduated, 50-mL, glass ........cccccevvierieriiiiieiieeeee e each .............. 508-41
Flask, volumetric, Class A, 100 ML .........ooovvoiiiiiiiiiiiiieeeee e, each .......... 14574-42
Pipet, volumetric, Class A, 50 ML ......cccoocieiiiiiiiieeeeeeeeeee e each .......... 14515-41
Thermometer, -10t0 110 OC..coiiimmiiiiiiiiiieeeeeeeeeeeeeeeee e each ........... 1877-01
For Technical Assistance, Price and Ordering
In the U.S.A.—Call 800-227-4224
Outside the U.S.A.—Contact the Hach office or distributor serving you.
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Sampling and Storage

Collect samples in acid-cleaned glass or plastic containers. Adjust the pH to 2 or less
with nitric acid (about 2 mL per liter). Store preserved samples up to six months at
room temperature. Before analysis, adjust the pH to 4 to 6 with 8 N potassium
hydroxide. Do not exceed pH 6, as copper may precipitate. Correct the test result for
volume additions; see Correction for Volume Additions in Section 1 for more
information. If only dissolved copper is to be determined, filter the sample before acid
addition using the labware listed under Optional Apparatus.

Accuracy Check
Standard Additions Method

a) Fill three 25-mL graduated mixing cylinders with 25 mL of sample.
b) Snap the neck off a Copper Voluette Ampule Standard, 75 mg/L as Cu.
¢) Use the TenSette Pipet to add 0.1, 0.2, and 0.3 mL of standard, respectively, to
the mixing cylinders. Stopper and mix thoroughly.
d) For analysis with AccuVac Ampuls, transfer the solutions to dry, clean 50-mL
beakers to fill the ampules. For analysis with powder pillows, transfer only 10 mL
of the solution to 10-mL sample cells.
e) Analyze each sample as described in the procedure. The copper concentration
should increase about 0.3 mg/L for each 0.1 mL of standard added.
f) If these increases do not occur, see Standard Additions in Section 1 for more
information.

Standard Solution Method
Prepare a 1.00 mg/L copper standard by pipetting 1.00 mL of Copper Standard
Solution, 100 mg/L as Cu, into 100-mL volumetric flask. Dilute to volume with
deionized water and mix well. Prepare this solution daily. Using this solution as the
sample, perform the copper procedure as described above.

Method Performance
Precision
In a single laboratory, using a standard solution of 2.25 mg/L Cu and two
representative lots of reagent with the instrument, a single operator obtained a
standard deviation of +0.02 mg/L Cu. In a single laboratory, using a standard
solution of 2.25 mg/L Cu and two representative lots of AccuVac Ampuls with the
instrument, a single operator obtained a standard deviation of +0.02 mg/L Cu.
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Pragad A ias: (R a)

BlEEES BRI L¥vA i)
CuVer 1 4R ARF] . L AL 100/pkg.......... 21058-69
FEM LG, 10-20-25 mL, W/Cap.....ocoveveevererrienans S 6/pkg.......... 24019-06
P il A Es (BRI 22

CuVer 2 k5 AccuVacZHfM .oooooevveveeeeee T e, 25/pkg.......... 25040-25
BEMH, SOML e  FST each.............. 500-41
OPTIONAL REAGENTS

Copper Standard Solution, 100 mg/L.........ccccecveiiriiiniiiieireeeeeee, 100 mL .............. 128-42
Copper Standard Solution, Voluette Ampule, 75 mg/L Cu, 10 mL ........ 16/pkg .......... 14247-10
CuVer 2 Reagent Powder Pillows .........ccccoviiiiiniiiiniinieiecicee e, 100/pkg .......... 21882-99
Formaldehyde, 37%, ACS.......cocooiiiirieienieieeeeeeeeeeesene 100 mL*MDB ............ 2059-32
Free Copper Reagent Powder Pillows...........ccocvviiiiiiniinieniecieeee, 100/pkg .......... 21186-69
Hydrochloric Acid Solution, 6.0 N ......ccccccoeiieriiiniinieeie e 500 mL .............. 884-49
Hydrosulfite Reagent Powder Pillows...........ccccceevievirninniiiieeieenee, 100/pkg .......... 21188-69
Nitric ACid, ACS .ottt 500 mL .............. 152-49
Nitric Acid SOIUtion, 111 .....oooiiiiiiieiiiecceiee e 500 mL ............ 2540-49
Potassium Chloride Solution, saturated ...........ccccoeevvvvvvvnneenenennnn. 50 mL SCDB .............. 765-26
Potassium Hydroxide Standard Solution, 8.0 N..........ccccccueneee 100 mL+MDB .............. 282-32
Sodium Hydroxide Standard Solution, 5.0 N..........ccceceveirnene 100 mL+MDB ............ 2450-32
Water, AEIONIZEA .......evvvviiiiiiiieeeeeeeeeeeeeee et 4L .o 272-56
OPTIONAL APPARATUS

Description Unit Cat. No.
AccuVac SNapper Kit ......oooieriiiiiiieeieee et each .......... 24052-00
Ampule Breaker Kit .........ccooviiiiiniiiiieieeteeeeeee e each .......... 21968-00
Cylinder, graduated, mixing, 25 mL ........ccociriiiiiiniiecee e each .......... 20886-40
Cylinder, graduated, polypropylene, 25 mL.........ccccevieeriiiniiieiieiieeeenee, each ........... 1081-40
Cylinder, graduated, 100 mL..........cccceeiiiiiiiiieieeeree e each ............. 508-42
Filter Paper, folded, 12.5 €M .....oocviviiiiiiiiieeeeeeeeeee e 100/pkg ............ 1894-57
FAlter PUMP. c...oiiiiiieeeee et each .......... 2131-00
Flask, volumetric, 100 ML ...........coooviiiiiiiiiiiiieceeeeeeeeeeeeeeee e each ............. 547-42
Funnel, polypropylene, 65 mMm ........ccccoecieiiieiieiienienieeieeeeee e each ............ 1083-67
Hot Plate, 4" diameter, 120 V ...ooooiiiiiiiiie e each ......... 12067-01
Hot Plate, 4" diameter, 240 V ...ooooiiiieiiiie e each ......... 12067-02
pH Indicator Paper, 1 to 11 pH....ooooviiiiiiiiieeeeeee 5 rolls/pkg .............. 391-33
pH Meter, EC10, portable ..........ccocvviiviiiiieieeeeseeceeee e each .......... 50050-00
Pipet, TenSette, 0.1 t0 1.0 ML......cooieiiieiieieece e each .......... 19700-01
Pipet Tips, for 19700-01 TenSette Pipet ......ccceoeeveenerieneninnienenieee 50/pkg .......... 21856-96
Pipet, volumetric, Class A, 1.00 ML ......cccccoviiiiiiiiiiieeeeeee e, each ......... 14515-35
Pipet Filler, safety bulb .........ccccoeriiiiiiiieieeeeee e each .......... 14651-00

For Technical Assistance, Price and Ordering
In the U.S.A.—Call 800-227-4224

Outside the U.S.A.—Contact the Hach office or distributor serving you.
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Sampling and Storage
Collect samples in acid-washed plastic bottles. To preserve, adjust the pH to 2 or less
with nitric acid (about 5 mL per liter). Store preserved samples up to six months at
room temperature. Before testing, adjust the pH of the sample to between 2 and 6. If the
sample is too acidic, adjust the pH with 5.0 N Sodium Hydroxide Standard Solution.
Correct test results for volume additions; see Correction for Volume Additions in
Section 1 for more information.

Accuracy Check
Standard Additions Method

a) Fill six (3 pairs) 25-mL graduated mixing cylinders with 25 mL of sample.
Properly mark each pair of cylinders as “sample” and “blank”.
b) Using a TenSette Pipet, add 0.1 mL of Copper Standard Solution, 10.0 mg/L Cu, to
two of the cylinders. Add 0.2 mL of standard to two more of the cylinders. Add 0.3
mL of standard to the other two cylinders, making a total of six samples (2 for each
volume of standard).
¢) Analyze the samples as described above. The copper concentration reading should
increase by 40 pug/L for each 0.1 mL of standard added.
d) If these increases do not occur, see Standard Additions in Section 1 for more
information.

Standard Solution Method

To assure the accuracy of the test, prepare a 100 pg/L copper standard:
a) Pipet 1.00 mL of Copper Standard Solution, 10.0 mg/L Cu, into a 100-mL
volumetric flask.
b) Dilute to volume with copper-free, reagent-grade water.
¢) Use this standard in place of the sample in the procedure. The reading should be
100 pg/L Cu.
d) Prepare this solution daily.

Method Performance
Precision
In a single laboratory, using a standard solution of 100 pg/L copper and two
representative lots of reagent with the instrument, a single operator obtained a standard
deviation of [3.4 pg/L copper.
Estimated Detection Limit
The estimated detection limit for program 22 is 5.4 pg/L Cu. For more information on

the estimated detection limit, see Section 1.

Summary of Method
The porphyrin method is very sensitive to trace amounts of free copper. Due to the
sensitivity of the method, a masking agent is used to prepare a “blank” for each sample.
The method is free from most interferences and does not require any sample extraction
or preconcentration. Interferences from other metals are eliminated by the copper
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masking reagent. The porphyrin indicator forms an intense, yellow-colored complex
proportional to any free copper present in the sample. Total copper may be determined
if a digestion is performed prior to analysis.

Fridn

BRI 2, 10-mL FER (100 £eSES) ... oevee oo, 26033-00
FU45: (1) 26034-49, (2) 26035-49, (2) 26036-49, (1) 129-02

Sl S BRI L: ¥ VA s

Copper MaskingfyARA]  ..ooooooeiiiiii s 1 100/pkg .......... 26034-49
IRIBE T R ARIRF] e 2 A0 100/pkg .......... 26035-49
MNIEE 2 R AR e, 2 100/pkg .......... 26036-49
P 4%

FE b EEE L 10-20-25 mL, W/ Caps......coeveeeeeeeeeeeans 2 e 6/pkg ......... 24019-06
OPTIONAL REAGENTS

Copper Standard Solution, 10 mg/L CU.......ccccceevveeveeneerienans 100 mL MDB .............. 129-32
Hydrochloric Acid Solution, 1:1 (6 N)...ceooeveiiiiiierierieeieeeeeeeee 500 mL .............. 884-49
NitriC ACIA, ACS ot 500 mL .............. 152-49
Nitric Acid SOIUtion, 111 ....ooooiiiiiiiiiiiii et 500 mL ............ 2540-49
Sodium Hydroxide Standard Solution, 5 N......c..cccceeveevininiiiniinieninenienns IL........... 2450-53
Water, AEIONIZEA .......evvveiiiiiiieeeeeeee et 4L .o, 272-56
OPTIONAL APPARATUS

Beaker, 100 ML ..ceevvieiiiiiieeeeeeeeeeeeeeeeeee e each ............. 500-42
Cylinder, mixing, graduated, 25 mL .........coccoeiiiiiiniiieeeeeeeeee e each .......... 20886-40
Flask, volumetric, Class A, 100 mML.........cooooviiiiiiiiiiiiieeeeeeeeeeeeeee e each .......... 14574-42
Hot Plate, 7 X 71nches, 120 V....ooooviiiiiiiiiee e each .......... 23441-00
Hot Plate, 7 X 71nChesS, 240 V..o.ooovviiiiieee e each .......... 23441-02
pH Paper, 1 to 11 pH Units .....cccooceeviiiiiiiieeeceeeee e, 5 rolls/pkg .............. 391-33
pH Meter, sensiORm1, POTtable ............c.cocooveveveveveeeeeeeeeeeeeeeeeeeeeeeeeenens each .......... 51700-00
Pipet, Mohr, 5 ML ..o each .......... 20934-37
Pipet, TenSette, 0.1 t0 1.0 ML......coooiiiiiiiieiieieee e each ........ 19700-01
Pipet Tips, for 19700-01......ccciiiiieieieeeeeeeeree e 50/pkg .......... 21856-96
Pipet, volumetric, 1.0 mL, Class A ........ccccoviiriieiieeeeeceee e, each ......... 14515-35
Pipet Filler, safety bulb.........cccccoeriiniiiiiiieeeeee e each ......... 14651-00
Watch Glass, Pyrex®, 100 mL........ccccoooiiiiiiniiniiicee e, each ............. 578-70

For Technical Assistance, Price and Ordering
In the U.S.A.—Call 800-227-4224

Outside the U.S.A.—Contact the Hach office or distributor serving you.
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Sampling and Storage

Collect samples in glass or plastic bottles and analyze as soon as possible. The presence
of oxidizing agents, sulfides and fatty acids can cause cyanide loss during sample
storage. Samples containing these substances must be pretreated as described in the
following procedures before preservation with sodium hydroxide. If the sample
contains sulfide and is not pretreated, it must be analyzed within 24 hours.

Preserve the sample by adding 4.0 mL of 5.0 N Sodium Hydroxide Standard Solution to
each liter (or quart) of sample, using a glass serological pipet and pipet filler. Check the
sample pH. Four mL of sodium hydroxide are usually enough to raise the pH of most
water and wastewater samples to 12. Add more 5.0 N sodium hydroxide if necessary.
Store the samples at 4 °C (39 °F) or less. Samples preserved in this manner can be
stored for 14 days.
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Before testing, samples preserved with 5.0 N sodium hydroxide or samples that are
highly alkaline due to chlorination treatment processes or distillation procedures should
be adjusted to approximately pH 7 with 2.5 N Hydrochloric Acid Standard Solution. If
significant amounts of preservative are used, correct for the volume added; see
Correction for Volume Additions in Section I for more information.

Oxidizing Agents

Oxidizing agents such as chlorine decompose cyanides during storage. To test for their

presence and eliminate their effect, pretreat the sample as follows:
a) Take a 25-mL portion of the sample and add one drop of m-Nitrophenol Indicator
Solution, 10 g/L. Swirl to mix.
b) Add 2.5 N Hydrochloric Acid Standard Solution drop-wise until the color changes
from yellow to colorless. Swirl the sample thoroughly after the addition of each drop.
¢) Add two drops of Potassium lodide Solution, 30 g/L, and two drops of Starch
Indicator Solution, to the sample. Swirl to mix. The solution will turn blue if
oxidizing agents are present.
d) If Step ¢ suggests the presence of oxidizing agents, add two level 1-g measuring
spoonfuls of ascorbic acid per liter of sample.
e) Withdraw a 25-mL portion of sample treated with ascorbic acid and repeat Steps a
to c. If the sample turns blue, repeat Steps d and e.
f) If the 25-mL sample remains colorless, adjust the remaining sample to pH 12 for
storage with 5 N Sodium Hydroxide Standard Solution (usually 4 mL/L).
g) Perform the procedure given under Interferences, Reducing Agents, to eliminate
the effect of excess ascorbic acid, before following the cyanide procedure.

Sulfides

Sulfides quickly convert cyanide to thiocyanate (SCN). To test for the

presence of sulfide and eliminate its effect, pretreat the sample as follows:
a) Place a drop of sample on a disc of hydrogen sulfide test paper that has been
wetted with pH 4 Buffer Solution.
b) If the test paper darkens, add a 1-g measuring spoon of lead acetate
to the sample. Repeat Step a. c) If the test paper continues to turn dark, keep adding
lead acetate until the sample tests negative for sulfide.
d) Filter the black lead sulfide precipitate using the apparatus listed under Optional
Apparatus. Preserve the sample for storage with 5 N Sodium Hydroxide Standard
Solution or neutralize to a pH of 7 for analysis.

Fatty Acids
Caution—perform this operation in a hood as quickly as possible.
When distilled, fatty acids will pass over with cyanide and form soaps under the
alkaline conditions of the absorber. If the presence of fatty acid is suspected, do not
preserve samples with sodium hydroxide until the following pretreatment is performed.
The effect of fatty acids can be minimized as follows:
a) Acidify 500 mL of sample to pH 6 or 7 with Acetic Acid Solution.
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b) Pour the sample into a 1000-mL separatory funnel and add 50 mL of hexane.

¢) Stopper the funnel and shake for one minute. Allow the layers to separate.

d) Drain off the sample (lower) layer into a 600-mL beaker. If the sample is to be
stored, add 5 N Sodium Hydroxide Standard Solution to raise the pH to above 12.

Accuracy Check
Standard Solution Method

Caution—Cyanides and their solutions, and the hydrogen cyanide liberated by acids,

are very poisonous. Both the solutions and the gas can be absorbed through the skin.

Prepare a 100 mg/L cyanide stock solution weekly by dissolving 0.1884 grams of
sodium cyanide in deionized water and diluting to 1000 mL. Immediately before use,
prepare a 0.10 mg/L cyanide working solution by diluting 1.00 mL of the 100 mg/L
stock solution to 1000 mL using deionized water. Use this prepared standard in place
of sample in Step 3. Results should be 0.10 mg/L CN..

Method Performance
Precision
In a single laboratory, using a standard solution of 0.19 mg/L CN. and two
representative lots of reagent with the instrument, a single operator obtained a standard
deviation of £0.017 mg/L CN..

Estimated Detection Limit (EDL)
The estimated detection limit for program 23 is 0.008 mg/L CN. For more
information on the estimated detection limit, see Section 1.

Acid Distillation
For USEPA reporting purposes, samples must be distilled.

All samples should be treated by acid distillation except when experience has shown
that there is no difference in results obtained with or without distillation. With most

compounds, a one-hour reflux is adequate.

If thiocyanate is present in the original sample, a distillation step is absolutely necessary
as thiocyanate causes a positive interference. High concentrations of thiocyanate can
yield a substantial quantity of sulfide in the distillate. The “rotten egg” smell of
hydrogen sulfide will accompany the distillate when sulfide is present. The sulfide must

be removed from the distillate prior to testing.

If cyanide is not present, the amount of thiocyanate can be determined. The sample is
not distilled and the final reading is multiplied by 2.2. The result is mg/L thiocyanate.
The distillate can be tested and treated for sulfide after the last step of the distillation

procedure by using the following lead acetate treatment procedure.
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a) Place a drop of the distillate (already diluted to 250 mL) on a disc of hydrogen
sulfide test paper that has been wetted with pH 4.0 Buffer Solution.

b) If the test paper darkens, add 2.5 N Hydrochloric Acid Standard Solution
drop-wise to the distillate until a neutral pH is obtained.

¢) Add a 1-g measuring spoon of lead acetate to the distillate and mix. Repeat Step a.
d) If the test paper continues to turn dark, keep adding lead acetate until the distillate
tests negative for sulfide.

e) Filter the black lead sulfide precipitate through filter paper and funnel. This sample
should now be neutralized to pH 7 and analyzed for cyanide without delay.

Distillation Procedures
A detailed procedure for the distillation of cyanide samples is included with the Hach
Distillation Apparatus. Three detailed procedures, Free Cyanides, Cyanides Amenable
to Chlorination, and Total Cyanides, are included with the four- and ten-position
Midi-Dist Distillation System. See the Optional Apparatus listing.

Summary of Method
The pyridine-pyrazolone method gives an intense blue color with free cyanide. A
sample distillation is required to determine cyanide from transition and heavy metal
cyanide complexes.

sl

i)
TP —2 (100 Tests), I0 ML FEA e 24302-00
£FE: (1) 21068-69, (1) 21069-69, (1) 21070-69
BlEEES BRI LA i)
CyaniVer 3 FAPR AT o T B 100/pkg .......... 21068-69
CyaniVer 4 SR ARIAF] oo 1 100/pkg .......... 21069-69
CyaniVer 5 AR ARIEA] oo, 1 100/pkg .......... 21070-69
P ias
FES EE I, 10-20-25, W/CAP...veovoieeeeeeeeeeeeen 2 s 6/pkg .......... 24019-06
OPTIONAL REAGENTS
Description Unit Cat. No.
Acetic Acid SOIUtION, 10%0......ueieecreeeeeeeeee e 500 mL .......... 14816-49
ASCOTDIC ACIA....eiiiiiiiiieee et 100 g............ 6138-26
Broming Water ........coceeviiiiiiiieiiesiee ettt sttt e saee e 25mL ............ 2211-20
Buffer Solution, pH 4.0 .....coooiviiiieieeeeeeeeeee e 500 mL .......... 12223-49
Hexanes, ACS......oooi 4L ... 14478-17
HexaVer Chelating Reagent Powder Pillows .........cccccooveeviinienieninnee. 100/pkg .............. 243-99
Hydrochloric Acid Standard Solution, 2.5 N ......cccccoceveivencnnns 100 mL MDB ............ 1418-32
Lead Acetate, trihydrate, ACS ......c.ccooeririeninieieneee et 500 g ... 7071-34
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Magnesium Chloride SOIUtION ......cceevieriiriieiieieiete e IL........ 14762-53

m-Nitrophenol Indicator............cocvevieriiiiiiieeeeee e 100 mL MDB ............ 2476-32
Potassium lodide Solution, 30 g/L........cccccevviiriiieiiinienieeieeiene 100 mL MDB .............. 343-32
Sodium Arsenite Solution, APHA .......cccovvviiiiiiiiiiieeeeeees 100 mL MDB ............ 1047-32
Sodium Cyanide, ACS .........coooiiiieiieeeere ettt 28 G e 184-20
Sodium Hydroxide Standard Solution, 0.25 N.....ccccocevveerininiininienenennne. IL......... 14763-53
Sodium Hydroxide Standard Solution, 5.0 N......cccccoceeviininiiniininninenienns IL........... 2450-53
Starch Indicator SOIUtION. .......coeviiririiriiiiieececc 10 mL MDB .............. 349-32
Sulfuric Acid Standard Solution, 19.2 N......cccccoeevviiiieeinieeeecieeeeee. 500 mL ............ 2038-49
Water, AEIONIZEA ......eevvveiiiiiiiieeeeeeee et 4L ............. 272-56
OPTIONAL APPARATUS

Description Unit Cat. No.
Beaker, glass, 600 ML .......ccccooiiiiiiieieee e each ............. 500-52
Bottle, wash, 500 ML ......coooiiiiiiiiiiiieee e each ............ 620-11
Cylinder, graduated, 50 mL..........ccoooiiiiiiiiiieeeee e each ............ 508-41
Cylinder, graduated, 250 ML........c.ccccoeriiriiiiiieeeeeee e each ............ 508-46
Distillation Apparatus, cyanide aCCeSSOTIES ........ceerveerveerieereereereeeieeeenns each .......... 22658-00
Distillation Apparatus, general purpose aCCeSSOTIeS ........cevveeruverververnvense. each .......... 22653-00

OPTIONAL APPARATUS, continued

Description Unit Cat. No.
Distillation Apparatus Heater and Support Apparatus, 115 Vac, 60 Hz..... each.......... 22744-00
Distillation Apparatus Heater and Support Apparatus, 230 Vac, 50 Hz..... each.......... 22744-02
Dropper, PlastiC....cccueeieieeeiiieiieie ettt sttt each........... 6080-00
Filter Paper, folded, 12.5 CM.....coocvieiiiiieiieieeeee e 100/pkg............ 1894-57
Flask, volumetric, Class A, 1000 ML .......cccccvviiiiiiiiiiiiieeeeeeieeeeeeee each......... 14574-53
Flask, volumetric, Class A, 250 ML .......coovvooiiiiiiiiiiiieeee e each.......... 14574-46
Funnel, poly, 65 MM ....occoiiiiiiiiie e each............ 1083-67
Funnel, separatory, 500 mL .........cccoocieiiiniinienie e each............. 520-49
Hydrogen Sulfide Test Papers.......c.ccoceevererveninienenenienenieenceeee 100/pkg.......... 25377-33
Midi-Dist Distillation System, 4-position.........cccceeeveerereerienenienenenneene. each.......... 26384-00
Midi-Dist Distillation System, 10-poSItion..........ccceeveerereerieneneeneneneene. each.......... 26385-00
pH Meter, sensiOR™1, POTtable..............cocooveveveveveeeeeeeeeeeeeeeeeeeeesenees each.......... 51700-00
Pipet, volumetric, Class A, 1.00 ML........ccccoooiriiiiiiniineee e each.......... 14515-35
Pipet Filler, safety bulb ..........ccccoeiiiiiiniiiiieceeee e each.......... 14651-00
Scoop, double ended ..........coceeriiriiniiie e each.......... 12257-00
Spoon, Measuring, 1.0 .....cceevieiieiieieieieeeee e each.............. 510-00
Support Ring, 4 iNCh .....oouiiiiiiiie e each............ 580-01
SUPPOTE STANG....eeeiieeiiieie ettt et each............. 563-00
Thermometer, -10t0 110 CC.....ccvviiiiiiieeeeeee e each............ 1877-01

For Technical Assistance, Price and Ordering
In the U.S.A.—Call 800-227-4224

Outside the U.S.A.—Contact the Hach office or distributor serving you.
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Sampling and Storage
Collect samples in clean plastic or glass bottles. Samples must be analyzed within 24
hours.

Accuracy Check
Standard Solution Method
a) Dissolve 1.000 gram of cyanuric acid in 1000 mL of deionized water to make a 1000
mg/L solution. It takes several hours for the cyanuric acid to dissolve. This solution is
stable for several weeks.
b) Dilute 2.00 mL of the 1000 mg/L solution to 100 mL with deionized water to make a
20 mg/L solution. Prepare fresh daily.
¢) Testing the 20 mg/L solution should give test results of about 20 mg/L cyanuric acid.

Method Performance
Precision
In a single laboratory, using a standard solution of 25.0 mg/L cyanuric acid and two lots
of reagent with the instrument, a single operator obtained a standard deviation of £1.2
mg/L cyanuric acid.
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Estimated Detection Limit
The estimated detection limit for program 24 is 7.0 mg/L cyanuric acid. For more information

on the estimated detection limit, see Section 1.

Summary of Method

The test for cyanuric acid uses the turbidimetric method. Cyanuric Acid 2 Reagent precipitates
any cyanuric acid present and holds it in suspension. The amount of turbidity caused by the
suspended particles is directly proportional to the amount of cyanuric acid present. Due to the
nature of the precipitation reaction, low levels of cyanuric acid (less than 7 mg/L) are not
detected by this method.

i A 2
FifHR
EVES FUHR B %

FUREE 2B AIRA i LA 50/pKg ............ 2460-66
FEM LG, 10-20-25 mL, W/Cap c..ooveveeeeccrans 2 e 6/pkg .......... 24019-06
OPTIONAL REAGENTS

CYANUIIC ACIA .ntieiieiieeiie ettt ettt ettt st e et e eteesteesaeesneeens 258 e, 7129-24
Water, AEIONIZEA .......vvvveiiiiiiiieeeeee et 4L ............. 272-56
OPTIONAL APPARATUS

Balance, Analytical, 115 V, Scientech, Model SA 120.........ccccceevverieennnnne. each .......... 26103-00
Balance, Analytical, 230 V, Scientech, Model SA 120.........ccccceevverieennene. each .......... 26103-02
Filter Paper, folded 12.5 € ....c.oocuieiiieiiiiieeeeeeee e 100/pkg ............ 1894-57
Flask, volumetric, Class A, 100 ML........coooooviiiiiiiiiiiiieeeeeeeeecieeeeee e each ......... 14574-42
Flask, volumetric, Class A, 1000 ML........cccooovviiiiiiiiiiiieeeeeeeeieeeeeeee each ......... 14574-53
Funnel, poly, 65 MM.....ccccoiiiiiiiiiiie e each .......... 1083-67
Pipet, volumetric, Class A, 2.00 ML ......ccccoviiiiiiiiiiieeeeeeeeeeeeee, each ......... 14515-36

For Technical Assistance, Price and Ordering
In the U.S.A.—Call 800-227-4224

Outside the U.S.A.—Contact the Hach office or distributor serving you.
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HENZIPA - 2 FEFF
Ve RGBSR (DEHAD 7 2. 2RI7
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TFn P DEHA #9754 “Blank” {7 &' 1% F
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B TKFGFE . 2 B9 1% F I R
ST BRI Wi Z B 7 F i
G RPEFEL—E 9t 1, FFANIHG R
FELT T 25 1% 1 o

SE

BEAL SISO IR = T4 T, KRS S A BRI T 27 T4
AR REE, AT, A R R TS, DL H Rt
SFE TR

WM& £ ( Na2B407) | 500 mg/L G| 80 mg/L
Bk 0. 025 mg/L R 0.8 mg/L
i) 8.0 mg/L T IR &6 10 mg/L
Tl i 1000 mg/L IR £h 10 mg/L
AR 0.05 mg/L B I 5 1000 mg/L
il 0.8 mg/L e 50 mg/L
Sampling and Storage

Most oxygen scavengers will react quickly with atmospheric oxygen. Collect samples

in acid-rinsed plastic or glass containers, allowing the sample to overflow. Cap the

container so there is no head space above the sample. Rinse each sample cell several

times with sample, then carefully fill to the fill mark. Analyze the sample immediately.
Other Oxygen Scavengers

To determine other oxygen scavengers, perform the test as directed above, then

multiply the DEHA result by the appropriate factor below:
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Oxygen Scavenger Factor
Erythorbic Acid 3.5
(Iso-ascorbic acid)

Hydroquinone 25
Methylethylketoxime (MEKO) 4.1
Carbohydrazide 1.3

Method Performance
Precision
In a single laboratory, using a standard solution of 242 pg/lL. DEHA and two
representative lots of reagent with the instrument, a single operator obtained a standard
deviation of £6.2 pg/L DEHA.
Estimated Detection Limit
The estimated detection limit for program 25 is 9 pg/L DEHA. For more information on
the estimated detection limit, see Section 1.

Summary of Method
Diethylhydroxylamine (DEHA) or other oxygen scavengers present in the sample react
with ferric iron in DEHA Reagent 2 Solution to produce ferrous iron in an amount
equivalent to the DEHA concentration. This solution then reacts with DEHA 1 Reagent,
which forms a purple color with ferrous iron. The color is proportional to the
concentration of oxygen scavenger in the sample. Using this procedure other oxygen
scavengers can be determined by multiplying the DEHA results by the appropriate
multiplier.

sl

T LRI ARART—ZE (100 ESES) . vvvriiieeeeieieieteire et 24466-00

45 (2) 21679-69, (1) 21680-49

iBlEEES BRI LA i)

TR AR e 28 100/pkg.......... 21679-69
TOHFRMEIIATZ e, ImL...oeiie, 500 mL.......... 21680-49
FEITIK oo 25 ML oo, 4L 272-56
P ias

P, AESE 0.5and 1.0-mL ZIE | D 20/pkg......... 21247-20
FESh EE L, 10-20-25 mL, W/ cap......ooveveeeeeeeeeeeene. S 6/pkg.......... 24019-06
OPTIONAL REAGENTS

Hydrochloric Acid, 1:1 (6 N) c.eoeiiieieieeieeieee et 500 mL............. 884-49
OPTIONAL APPARATUS

Bottle, Wash, 250-ML........coooioiiiiiiiiiiiiieeeeeeeeeee e each............. 620-31
Cylinder, graduated, polypropylene, 25 mL .........ccccoeeieiiiniiiniiiieeeeeene each............ 1081-40
pH Paper, 1 to 11 pH Units........ccoceeviiniiniiiieeecieeeee e 5 rolls/pkg.............. 391-33
Thermometer, -10t0 110 OC ..ooonnniiiiiiiieeeeeeeee e each............ 1877-01

For Technical Assistance, Price and Ordering
In the U.S.A.—Call 800-227-4224

Outside the U.S.A.—Contact the Hach office or distributor serving you.
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% F: PRGM Elbr . e
R AT

PRGM? : FFIFE AT T

FE it H 08 Y 12 H
W (+1 ° C)o A
AR BT I o] GEZE

i B IE
TIMER ZERD
CE 1]
38,
5. AL 6. f% R 7. 4EN ISR 8. % ZERO, T4
3N SPANDS 471 TIMER ENTER B R ARE A8, biAEER:
R IRE . BTG — 80 . R s, IR 0 pg/L F.
.o WEG G .
JE: 11T SPANDS 7
BRI L,
AU 15 022 P S0 )2
o NWIEHEBRE
T35
JE: SPANDS AN 1%
HERTHE I
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9. KT FHARE
JENFE RGBS
I i B o

T

10.  #% READ
REPB AR, ERess
BRI L,

£ 7 mg/Le

VL AL IR TF
FrATFIHFIE 1]
HPIHIFFAEREIE s T
T LU T o 42 0 i
IFe

AR D T LUK . BRI AR T34 o HERZAE DN K I N %4
1] 87 BB T ASC s A i ik D &t R AR A
LA 5o e 23K LR g (R K I 2 7 A T3

TP i W ZE

B (CaCo3) 5000 mg/L -0.1 mg/L F
(= 0.1 mg/L -0.1 mg/L F
) 7000 mg/L +0.1 mg/L F
B, =k 10 mg/L 0.1 mg/L F
iR, IEREIREL 16 mg/L +0.1 mg/L F
Sodium 1.0 mg/L +0.1 mg/L F
Hexametaphosphate

fi IR £ 200 mg/L +0.1 mg/L F

SPADNS 127155 A7 AL 06 (1) ML AR £ LAV BRI S o e 22 Smg /L 3 BN T4
U EAT S IR R P BT, wIAERE 25 22 TH AR S I — T AR Bl
Wo BRI S BT, ARG BB IR R, L 15 23
DRI U WK A W g, W Aa ™ A5 T30, WREEAr 2 /NIAEDE
Wl 405, XA ] LIS BRI = 22 3. Omg/L IR T30

UPRAERR LW b 2K A T DL B 2 B, kb
a) AP ARG RS . SIS ARG T KZOT, iz
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AR o

b) FHL 100 MR REANZERB T, N —SCH RGPS, FTIF g
o

c) /NI 150 T StillVer ZRIRVEM (2: 1 BREETR) AL . anif
TEAE RS, Ntz ve /@A 5 O R

d) Rl 10 A8, RIRPRHR S T SEE A E . AR I, A
KT WS TT

e) MEFEIER] 180° C (KL 1 /MK , 15 1E7%1H.

) WRABE, BITBEENZRMYIMER] 100 271, H LR 5 1Ea i Z& 089 .

Sampling and Storage
Collect samples in plastic bottles. Samples may be stored up to 28 days.

Accuracy Check
Standard Solution Method
A variety of standard solutions covering the entire range of the test are available from
Hach. Use these in place of sample to verify technique. Minor variations between lots
of reagent become measurable above 1.5 mg/L. While results in this region are usable
for most purposes, better accuracy may be obtained by diluting a fresh sample 1:1 with
deionized water and retesting. Multiply the result by 2.

Standard Adjust

To adjust the calibration curve using the reading obtained with a 1.80-mg/L Standard
Solution, press SETUP and use the arrow keys to scroll to the “STD” setup option. Press
ENTER to activate the option. Then enter 1.80 to edit the standard concentration to match
that of the standard used. Press ENTER to complete the adjustment. See Standard Curve
Adjustment in Section 1 for more information.

Method Performance
Precision
In a single laboratory, using standard solutions of 1.00 mg/L fluoride and two lots of
SPADNS Reagent with the instrument, a single operator obtained standard deviations
of £0.035 mg/L fluoride. In a single laboratory, using standard solutions of 1.00 mg/L
fluoride and two lots of SPADNS AccuVac Reagent with the instrument, a single
operator obtained standard deviations of +0.040 mg/L fluoride.

Estimated Detection Limit (EDL)
The EDL for programs 27 and 28 is 0.05 mg/L F-. For more information on derivation
and use of Hach’s estimated detection limit, see Section 1.

Summary of Method
The SPADNS Method for fluoride determination involves the reaction of fluoride with
a red zirconium-dye solution. The fluoride combines with part of the zirconium to form
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a colorless complex, thus bleaching the red color in an amount proportional to the
fluoride concentration. Seawater and wastewater samples require distillation. See
Optional Apparatus for Distillation Apparatus listing.

Pollution Prevention and Waste Management
SPADNS Reagent contains sodium arsenite. Final solutions will contain sodium
arsenite (D004) in sufficient concentration to be regulated as hazardous waste for
Federal RCRA. See Section 3 for more information on disposal of these materials.

BRI )
i
EVES FUHR B %

SPADNS &7 CRLMFALA) oo 4mL..rnnee. 500 mL ............ 444-49
FEITIK oo 10mL .o, AL e, 272-56
P (XA (B )

B I IR AR e, [T A, 14651-00
B, Class A, 10.00 ML ... ] e, A, 14515-38
BT, Class A, 2.00 ML ..o ] e, S 14515-36
FES EE I, 10-20-25 ML W/ €ap oo 2 e 6/pkg .......... 24019-06
WEETE, 210 £0 110°C wooceiicccceceicis 1 e, A 1877-01
&R (M ACCUVAC Z#iik)

SPADNSTRAMIAF ZEHI ..o 2B e 25/pkg .......... 25060-25
FBITTK s T e 4L oo, 272-56
iR ACCUVAC ZHiif)

BEME, SOML oo 2 e A e 500-41
OPTIONAL REAGENTS

Fluoride Standard Solution, 0.2 mg/L F- ...c.cocininiiiiiiiiiiiiceeee, 500 mL .............. 405-02
Fluoride Standard Solution, 0.4 mg/L F- ........ccoooiiiiiiiiiiiieeeeeee, 500 mL .............. 405-04
Fluoride Standard Solution, 0.5 mg/L F- ......cccoooiiiiiiiiieeeeeee, 500 mL .............. 405-05
Fluoride Standard Solution, 0.6 mg/L F-........ccccoveiiiiiiiiieeeeeen, 500 mL .............. 405-06
Fluoride Standard Solution, 0.8 mg/L F-........ccccviiiiiiiiiieeeeee, 500 mL .............. 405-08
Fluoride Standard Solution, 1.0 mg/L F- .......ccccoooiiniiiiiiiiiiiees 1000 mL .............. 291-53
Fluoride Standard Solution, 1.0 mg/L F- ........ccooviiiiiiiiieeeeen, 500 mL .............. 291-49
Fluoride Standard Solution, 1.2 mg/L F- ......cccooiiiiiiiiiiieeeeee, 500 mL .............. 405-12
Fluoride Standard Solution, 1.4 mg/L F- ......cccccoiviiniiiiiieeee, 500 mL .............. 405-14
Fluoride Standard Solution, 1.5 mg/L F-.......ccoooviiiniiniiieeeiees 500 mL .............. 405-15
Fluoride Standard Solution, 1.6 mg/L F- ........ccccoviiiiiiiiieeeeee, 500 mL .............. 405-16
Fluoride Standard Solution, 1.8 mg/L F- ........ccociiiiiiiiiieeeeee, 500 mL .............. 405-18
Fluoride Standard Solution, 2.0 mg/L F-.......ccccccvviiniiiiiiiieeieee 500 mL .............. 405-20
Silver Sulfate, ACS ......oooiieeeee e e 113 g .. 334-14
Sodium Arsenite SOIULION ........ccceeviieiiieriierierieee e 100 mL MDB ............ 1047-32
StillVer Distillation SoIution ...........cccceveeriiiiiiisierieieecee e 500 mL............. 446-49
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OPTIONAL APPARATUS

AccuVac Snapper Kit.......oooveiiiienieieeieeeee et each.......... 24052-00
Cylinder, graduated, 100 mL .........ccccoiiiiiiiiieieeee e each.............. 508-42
Cylinder, graduated, 250 ML ........ccocceiriiiiiiiieeeeeee e each.............. 508-46
Distillation Heater and Support Apparatus Set, 115 V, 50/60 Hz............... each.......... 22744-00
Distillation Heater and Support Apparatus Set, 230 V, 50/60 Hz............... each.......... 22744-02
Distillation Apparatus General Purpose AcCessories .........cevvereereenunennen. each.......... 22653-00
pH Meter, sensiOm1, POTtable ............c.cocoovevevevereeeeeeeeeeeeeeeeeeeeeeeeenens each.......... 51700-00
Pipet, TenSette, 1.0 t0 10.0 ML.....cccooooiiiiiiiieieeeeee e each.......... 19700-10
Pipet Tips, for 19700-10 TenSette Pipet ........ccceeceveiiierieninnierieeieeee 50/pkg.......... 21997-96
N1 70] o) 0 1S, PO UPRURS 6/pkg............ 1731-06

For Technical Assistance, Price and Ordering
In the U.S.A.—Call 800-227-4224

Outside the U.S.A.—Contact the Hach office or distributor serving you.
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FBEE (0 to 4.00 mg/L Ca and Mg as CaC03) HEE: 8030
BEMEE; CLG, Hhfass

i
l

1. 4% “PRGM” #E, ¥ 2. @AW AT 3. 0 100ml KEESR 4.0 1. 0ml $85/~

43l PRGM? “30 7, M54 F 100ml . GRS o
T AR IERIO, “ENTER” ., 54 7SR A

GO AT 2K ML, “mg/1, CaCO.”  pF: MRS KFEMER

AR S “ZERO icon” HFg 21°29C,

JE: Mg S MgCO, 2 [
HSEHI ] % “conc”

5. FH Iml SR 6. %R 10ml fnghsat 7. JoAN-—3& IM EDTA 8. JIA—ii EGTA &

L Oml BRI EAEM T, BRRER R A0 R ANWEmT, B B AT, &%
WA RS . SR, MEEAEIR SRS, SR
o
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9. HUEAEWW R 100 #¢ “ZERO” BE, 11, BUFINAWI ALt 12, fi& “READ”

e, JRRtbErtkas B AR RS RN IRt aE B BT AR K BN

=F. 0.00/1 CaC0. o ko, M mg/L,
magnesium hadness
as CaCO;

]
1+

13, AHEB LA, 12, ¥ “ZERO” #T  15. BEE=ANal%E 16, % “READ” 4,
¥ “PRGM” “297 K F # % 4 W oo WOfd, it ki Bk Bos

“ENTER” %, 0. 00mg/1 CaC0s il o >, Bl mg/1 Calcium

iy L “PRGM? 7 hardness as CaCOs

Ve Ca K CaC0; 2 [E]HY) M . mg/l total

HSEHIE, 1] 1 “CONC” hardness=mg/1 Ca as

i CaCOstmg/1 Mg as
CaC0;

T

T A B e HEAR A5 R A5 R, W RSB 1.0, B0EiE0.25 mg/l 1
CaCO3, JHAEE (FE it H BT . A AR T3 ey i i A7 0 ZE 8K

TP R FHAK P

% (3+) KF0.25 mg/L

(2+) KF0.75 mg/L

EDTA,Z A1) KXF0.2 mg/L /) CaCO3

EDTA = EGTA 5% B AE VIR ) B 23 TR AR R S R
WA WA . A TR vE L B .

P(2+) KF1.4 mg/L

2(3+) KF2.0 mg/L

h(2+) KF0.20 mg/L

BE(2+) AXF0.050 mg/L
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Sampling and Storage
Collect samples in acid-washed plastic bottles. Adjust the sample pH to 2 or less with
nitric acid (about 5 mL per liter). Preserved samples can be stored up to six months.
Adjust the sample pH to between 3 and 8 with 5.0 N Sodium Hydroxide Standard
Solution just before analysis. Correct the test results for volume additions; see
Correction for Volume Additions in Section I for more information.

Accuracy Check
Using a 2.00 mg/L (as CaCO3) standard solution as sample, perform the hardness
procedure described above. The results should be 2.00 mg/L calcium (as CaCO3).

Method Performance
Precision
In a single laboratory using a standard solution of 2.00 mg/L Mg as CaCOsand 1.88
mg/L Ca as CaCOs with the instrument, a single operator obtained a standard deviation
of £ 0.09 mg/L Mg as CaCOsand + 0.08 mg/L Ca as CaCO:s.

Estimated Detection Limit
The estimated detection limit for program 30 is 0.13 mg/L magnesium hardness and
0.08 mg/L calcium hardness. For more information on the estimated detection limit, see

Section 1.

Summary of Method

The colorimetric method for measuring hardness supplements the conventional
titrimetric method because it can measure very low levels of calcium and magnesium.
Also some interfering metals (those listed above) in the titrimetric method are
inconsequential in the colorimetric method when diluting the sample to bring it within
the range of this test. The indicator dye, calmagite, forms a purplish-blue color in a
strongly alkaline solution and changes to red when it reacts with free calcium or
magnesium. Calcium is chelated with EGTA to destroy any red color due to calcium
and then the sample is chelated with EDTA to destroy the red color due to both calcium
and magnesium. Measuring the red color in the different stages of chelation gives
results as the calcium and magnesium hardness concentrations.
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Fridn

e
BEPEART 5 (100 TESES) ... v, 23199-00
£ (1) 22417-32, (1) 22418-32, (1) 22419-26, (1) 22297-26
AR BRI Hifr igs2

RS DU R P 75 PR E I ImL..... 100 mL MDB .......... 22417-32
FEFVEEFE R FIIE oo T mL 100 mL MDB .......... 22418-32
EDTA VWL T M oo W e, 50mL ......... 22419-26
EGTA TEWE oo W e, 50mL .......... 22297-26
P A A

TRAETT, 100-ML ..o | RO A e, 1896-42
RS, 05and 1.0mL........oooiieceeeeen2 20/pkg .......... 21247-20
FEM EE G, 10-20-25 mL, W/Cap oo R IO 6/pkg .......... 24019-06
OPTIONAL REAGENTS

Calcium Standard Solution, 2.0 mg/L as CaCO3 ........ccccevvvevierecuennennn. 946 mL .......... 20581-16
NArHC ACIA, ACS oo 500 mL ............. 152-49
Nitric Acid SoIution, 1:1 ..ooovveeiiiiiiiiieeeeeee e 500 mL ............ 2540-49
Sodium Hydroxide Standard Solution 5.0 N........cccccecuveivenennee. 100 mL MDB ............ 2450-32
OPTIONAL APPARATUS

pH Meter, sensiORm1, POTtable .............cocoovevevevereeeeeeeeeeeeeeeeeeeeeeeeeenans each .......... 51700-00
Thermometer, -10t0 110 OC...coiiimiiiiiiiiiieeeeeeeee e each ............ 1877-01

For Technical Assistance, Price and Ordering
In the U.S.A.—Call 800-227-4224

Outside the U.S.A.—Contact the Hach office or distributor serving you.
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BEE (0 to 500 pg/L)
p-— SR AR R

HES: 8141

L. BRI 2

(N2H4) [P A

OPEISZ RSN

$%~: PRGM

R AT
PRGM?

P FEm I AT
mW, PFEFTFE T
1.

[ ]
1.

5. RPN Lt R 2>
A0, 5ml i1
HydraVer 2B Z i
Ao w R, X
FeSe sz Rt o

2. &k 21

Fif%: ENTER
Bt R

0. 00 mg/L. F Al ZERO
Elbr

6. % T
TIMER |94
BTG 12 208 AFERIERC ST, JF

SR o

M BB T—9 Z 3
A TNk o

I WARAF ARG
IR B A
S ETIAH, 1T
HydraVer 2 IS i
TIHIIR 2550
KL

3.AF AN R 4. EEC 10ml 2

A 10 mL FES CRE
FERD o

7. HER ARG,

TIKENE T oh—A
P . CF AR
#De

s FF A AT T
P4t [ P2 12 HE AR
(1 ° C)o WA
LG T AT e 2
17 EAC I -

8. % 7ZERO, F8%H#

SUBCNTIR A E RN G AT M A AR

i R .
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9. B PHRAFEONAE 10, 4% READ

G, JEEE WREEAR, RS

WG SoRBRE MR,
£ & pg/Lo

T

R A BB I FE I, R FE S P R 1 11 25 KR
WIS A IR D A A S . N2 1 VA5 Y 2 B A7 40mLAE & 75 21 5
MR, BEIHRE . DI AR L8 1 AR VE N 2 A F

FEREEART10 mg/Lit, A=A, 4k Fik20me/LIN, &K 5Tt
W .

WRIELE10 mg/LLAPY, MEIRATHL.

Sampling and Storage
Collect samples in glass or plastic containers. Fill the containers completely and cap
them tightly. Avoid excessive agitation or exposure to air. Samples must be analyzed
immediately after collection and cannot be preserved for later analysis.

Accuracy Check
Standard Solution Method
To assure the accuracy of the test, prepare the following solutions:
a) Prepare a 25 mg/L hydrazine stock solution by dissolving 0.1016 g of hydrazine
sulfate in 1000 mL of oxygen-free deionized water. Use Class A glassware. Prepare this
stock solution daily.
b) Prepare a 100 pg/L hydrazine working solution by diluting 4.00 mL of the 25 mg/L
stock solution to 1000 mL with deionized oxygen-free water. Prepare just before
analysis.
¢) Use the working solution in place of the sample in Step 4. The result should be 100
pg/L hydrazine.

Method Performance
Precision
In a single laboratory using a standard solution of 250 pug/L hydrazine (N2H4) and two
representative lots of reagent with the instrument, a single operator obtained a standard
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deviation of £9 pg/L hydrazine.
In a single laboratory using a standard solution of 250 pg/L hydrazine (N2H4) and two
lots of AccuVac Ampuls with the instrument, a single operator obtained a standard
deviation of £3 pg/L hydrazine.
Estimated Detection Limit
The estimated detection limit for program 31 is 16 pg/L N2H4, and the estimated
detection limit for program 32 is 10 pg/L N2H4. For more information on the estimated
detection limit, see Section 1.

Summary of Method
Hydrazine reacts with the p-dimethylaminobenzaldehyde from the HydraVer 2 Reagent
to form a yellow color which is proportional to the hydrazine concentration.

B (WFRAERD
il
EUES FUHR B %%

HydraVer 2B(ZAF ........ooovveeeeeeeeeeeeeeeeeee. 1 mL.....100 mL* MDB .......... 1790-32
FBTIK oo 10 ML 4L . 272-56
B A 2% (1 R )

TR 25 ML o L A e, 508-40
FEM LG 10-, 20- and 25 mL, W/ caps.................... 2 e 6/pkg .......... 24019-06
P& (M AccuVacZ i)

B IR T AccuVae ZEHHM ..o 2 25/pkg ... 25240-25
FBTIK i 10 ML, 4L e, 272-56
iR (fEH AccuVacZi i)

BEFR, SOL . 2 e, A e, 500-41
OPTIONAL REAGENTS

Hydrazine Sulfate, ACS .....cooiiiiiiieeeeteeeeeese e 100 g oo 742-26
OPTIONAL APPARATUS

AccuVac Snapper Kit ......oocveiieiiiiieeieee ettt each .......... 24052-00
Balance, AcculLab PocketPro, portable............ccccoviiniiniiniiiieieeeeeee, each .......... 25568-00
Cylinder, graduated, mixing, 25 mL ........ccociviiiiiinieieccee e, each ........... 1896-40
Flask, volumetric, 100 mL, Class A.........ccooveieeiiieeeeiieee e each .......... 14574-42
Flask, volumetric, 1000 mL, Class A........ccoeeiieiirieieeiieeeeeeeeee e each ......... 14574-53
Pipet, serological, 1 ML........ccoociiiiiriiiieieee e each ............. 532-35
Pipet, TenSette, 0.1 t0 1.0 ML ....oooiiiiiiiieiieeeee e each ......... 19700-01
Pipet Tips, for 19700-01 TenSette Pipet .......ccccevereevineriienenienineeens 50/pkg .......... 21856-96
Pipet, volumetric, Class A, 1.00 ML ......ccccovviiiiiiiiiieeeee e, each ........ 14515-35
Pipet, volumetric, Class A, 4.00 ML ......ccccoviiiiiiiiieieeeee e, each ......... 14515-04
Pipet Filler, safety bulb.........ccccocieiiiriiiiieiecee e each .......... 14651-00
Thermometer, -10t0 110 PC ....oviiiiiiieeeeee e each ............ 1877-01
Weighing Boat, 67/46 mm, 8.9 CM Sq. ..eecvvervierieiiieieeieenie e 500/pkg .......... 21790-00

For Technical Assistance, Price and Ordering
In the U.S.A.—Call 800-227-4224

Outside the U.S.A.—Contact the Hach office or distributor serving you.
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ek 1, 10-FESEME (0 to 3.00 mg/L) FEE: 8146
A F R

B3 3

;

[Ans %'r] [ABB %T

LB ARSI AR GRE 2. $%F: 33 3.AE AR 4 K AR
95 - Ff#% F: ENTER A 25 mL AEd (B iER s, &mER
% F: PRGM Bt T VDR o
IS T 0. 00 mg/L.Fe 1 ZERO

PRGM? Kb

IE s A FE A T 1
PSR, Bkl

AL
o ) (v
5. ¥~ ZERO 6. fFHsh—3Zt 7. AR 8. 4T
WREPB AR, BFaED WPEA 25 270 ARG —SZ TIMER ENTER
TN e W (CHRRARE), o5 5 B2 AR5 B Y
0 mg/L Fe MG, BT 2R RN
I KIBHEHIGAA T QIR WEE,
A B IR
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9. KPR ARE 10, #%F: READ
ERCEE T, SREOR fRECRAR, DR
BRI SR, B
’TiIEILZ: ng/Lo

7T DIET ) it
T IR I

Sampling and Storage

Ferrous iron must be analyzed immediately and cannot be stored. Analyze samples as
soon as possible to prevent oxidation of ferrous iron to ferric iron, which is not
measured.

Accuracy Check

Standard Solution Method

Prepare a ferrous iron stock solution (100 mg/L Fez+) by dissolving 0.7022 grams of
ferrous ammonium sulfate, hexahydrate, in deionized water. Dilute to 1 liter. Prepare
immediately before use. Dilute 1.00 mL of this solution to 100 mL with deionized
water to make a 1.00 mg/L standard solution. Prepare immediately before use. Run the
test using the 1.00 mg/L. Fea+ Standard Solution by following either the powder pillow
or AccuVac procedure. Results should be between 0.90 mg/L and 1.10 mg/L Fez-.

Method Performance

Precision

In a single laboratory using an iron standard solution of 2.00 mg/L Fe:: and two
representative lots of powder pillow reagents with the instrument, a single operator
obtained a standard deviation of +0.017 mg/L Fexr. In a single laboratory using a
standard solution of 2.00 mg/L Fe:+ and two representative lots of AccuVac ampuls
with the instrument, a single operator obtained a standard deviation of +0.009 mg/L
Fea+.

Estimated Detection Limit

The estimated detection limit for program 33 (powder pillows and AccuVac Ampuls) is
0.03 mg/L Fe. For more information on the estimated detection limit, see Section 1.
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Summary of Method
The 1,10-phenanthroline indicator in Ferrous Iron Reagent reacts with ferrous iron in
the sample to form an orange color in proportion to the iron concentration. Ferric iron
does not react. The ferric iron (Fes+) concentration can be determined by subtracting the

ferrous iron concentration from the results of a total iron test.

BRI (R )
il
RGeS FUHR B %%

RIR7S7%11Y i N e LA 100/pkg ............ 1037-69
FES EE I, 10-20-25 mL, W/ €ap coooveveeeeeeeeee. 2 e 6/pkg .......... 24019-06
R AFIMNARAEH ACCUVAC ZHiiR)

Wk AccuVac ZEi. .. SSUUUUUURRORN (S SRR 25/pkg .......... 25140-25
BEME 5 50 ML oo ST AN 500-41
OPTIONAL REAGENTS
Ferrous Ammonium Sulfate, hexahydrate, ACS.........c.cccoeviiriiiieneennen. 113 g........ 11256-14
Water, AEIONIZEA ......evvvveiiiiiiieeeeeeeeeeeeeeee et 4L .o, 272-56
OPTIONAL APPARATUS
AccuVac SNapper Kit ......oocieiiiiiiiieeiiee et each .......... 24052-00
Balance, analytical, 115 V....cccooiiiiiieieeeee e each ......... 26103-00
Balance, analytical, 230 V......cocciiiiiiiieieieeee e each ......... 26103-02
Clippers, for opening powder pillows .........ccccceevieriiniirniiieieeeeeeeeeee each ............. 968-00
Flask, volumetric, 100 mL, Class A........cooooeouriiieeieiieeiieeeeeeeeeeeeieeeee e each .......... 14574-42
Flask, volumetric, 1000 mL, Class A........ooooovveiiiiiiiiiiiieeeeeee e each ......... 14574-53
Pipet, volumetric, Class A, 1.00 ML .......cccooiiiiiiniiiiiiet e each .......... 14515-35
Pipet Filler, safety bulb.........ccccccoeiieiiiiiiieeeee e each .......... 14651-00
Weighing Boat, 67/46 mm, 8.9 cm SQUAre ..........cceecveveeeneeneeneerneennenn 500/pkg .......... 21790-00

For Technical Assistance, Price and Ordering
In the U.S.A.—Call 800-227-4224

Outside the U.S.A.—Contact the Hach office or distributor serving you.
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S8k (0 to 3.00 mg/L) HHEEE: 8008

1. % “PRGM” B, % 2. WAWAKRAMR 3. W3 T@Hmiee 4. Kt Lk

#e4x iR PRGM? T OU337 AREHEE MMAUKEER 10ml bR F, FRION LG AR
“ENTER” % ghb, METAEHR. b, B

H e i AN ¥

JF o BT BT 1 PH M ZKFFEHETFUE I

1o A —# 0. 1g RoVer

Rust Remover FEz1{F
TR E (] 25ml
JKEER I 0. 2¢

5. 4% “ZERO” #IA%E, 6. W —Efm 7. JiA—FerroVer 8. % “TIMER /ENTER”

b AR K B oR AJKEER 10ml ARgk TromiXFIEKEEH, B, OCKEET 3 Bk,

0. 00mg/L Fe Ak i PR e .
IAERF IR o

e 1y KFET ST
e KFEPEGHF i, NS E T
KIBHE, FANEN  E
M 57 20 UK 5B
7%, gLk RN
W12 5 74
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9. ¥t Lk T
At ERET, & b

10, % “READ” ,
JIr AR DN AR K Sk s

tbtit s 1 KW mg/L Fes
T
T TP P F A 2R
£, Ca” /10, 000 mg/L¥&AH T4,
A, /BF-185, 000 mg/L%A T4,
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Sampling and Storage

Collect samples in acid-cleaned glass or plastic containers. No acid addition is
necessary if analyzing the sample immediately. To preserve samples, adjust the pH to 2
or less with nitric acid (about 2 mL per liter). Preserved samples may be stored up to six
months at room temperature. Adjust the pH to between 3 and 5 with 5.0 N Sodium
Hydroxide Standard Solution before analysis. Correct the test result for volume
additions; see Correcting for Volume Additions in Section 1 for more information. If
only dissolved iron is to be determined, filter the sample before adding the acid.

Accuracy Check
Standard Additions Method
a) Snap the neck off a 50 mg/L Iron PourRite Ampule Standard Solution.
b) Use the TenSette Pipet to add 0.1, 0.2, and 0.3 mL of standard, respectively, to three
25-mL samples and mix thoroughly.
¢) For analysis using AccuVac Ampuls, transfer solutions to dry, clean 50-mL beakers
to facilitate filling of the ampuls. For analysis with powder pillows, transfer only 10 mL
of solution to the 10-mL sample cells.
d) Analyze each standard addition sample as described above. The iron concentration
should increase 0.2 mg/L for each 0.1 mL of standard added.
e) If these increases do not occur, see Standard Additions in Section 1 for
troubleshooting information.
Standard Solution Method
Prepare a 1.0-mg/L iron standard by diluting 1.00 mL of Iron Standard Solution, 100
mg/L Fe, to 100 mL with deionized water. Or, dilute 1.00 mL of an Iron PourRite
Ampule Standard Solution (50 mg/L) to 50 mL in a volumetric flask. Prepare this
solution daily. Run the test following the procedure for powder pillows or AccuVac
Ampuls. Results should be between 0.90 mg/L and 1.10 mg/L Fe.

Method Performance
Precision
In a single laboratory, using a standard solution of 2.00 mg/L Fe and two representative
lots of powder pillow reagents with the instrument, a single operator obtained a
standard deviation of £0.017 mg/L.
In a single laboratory, using a standard solution of 2.00 mg/L Fe and two representative
lots of AccuVac ampuls with the instrument, a single operator obtained a standard
eviation of £0.009 mg/L Fe.
Estimated Detection Limit (EDL)
The EDL for program 33 is 0.03 mg/L Fe. For more information on derivation and use

of Hach’s estimated detection limit, see Section 1.

Summary of Method
FerroVer Iron Reagent reacts with all soluble iron and most insoluble forms of iron in
the sample to produce soluble ferrous iron. This reacts with 1,10-phenanthroline
indicator in the reagent to form an orange color in proportion to the iron concentration.
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BlEEES BRI L¥vA i)
FerroVer ZRBAIRA ..o 1AL 100/pkg.......... 21057-69
FEf EE i, 10-20-25 mL, with screw cap.................. | E 6/pkg......... 24019-06
REQUIRED REAGENTS & APPARATUS (Using AccuVac Ampuls)
FerroVer Zkid#] AccuVacZZ il ..oovevveeeeee. 1 ZFM e, 25/pkg.......... 25070-25
BEME, S0 ML. oo | ST M 500-41
OPTIONAL REAGENTS
Description Unit Cat. No.
Ammonium Hydroxide, ACS .......ccoooriiiiiiieeeeeeee e 500 mL.............. 106-49
Hydrochloric Acid Standard Solution, 6 N.........ccccceevieniiniiniiiieeenn, 500 mL.............. 884-49
Hydrochloric Acid, ACS......cooiiiiiiee et 500 mL.............. 134-49
Iron Standard Solution, 100 M@/L .......ccceeeiieiiiiiiiie e 100 mL.......... 14175-42
Iron PourRite Ampule Standard, 50 mg/L .......ccccceevieniiniiiieeeeeee, 20/pkg.......... 14254-20
Nitric ACId, ACS ..o 500 mL.............. 152-49
Nitric Acid SOIUtION, 1:1......ocoiiuiiiiiiiiiceeieee e e 500 mL............ 2540-49
RoVer Rust REMOVET ......oooiiiiiiiiiiiiiiiiiceceetceeee e 454 g....uuen.. 300-01
Sodium Hydroxide Standard Solution, 5.0 N .......cccccoceeviinennens 100 mL MDB............ 2450-32
Water, AEIONIZE........uvveeiiiiiiiieeeeee ettt e e 4L.............. 272-56
OPTIONAL APPARATUS
AccuVac Snapper Kit.......oooveiiiriirieieeeee et each.......... 24052-00
Ampule Breaker, PourRite AmMpules ..........ccocceviiiiiniiniiineenieceecceee each.......... 24826-00
CLIPPETS, SHEATS T1/4 ™" ..ottt sttt each.......... 23694-00
Cylinder, graduated, poly, 25 ML ......ccccciiiiiiiiiieiee e each............ 1081-40
Cylinder, graduated, poly, 100 mL .........cccccoeiiiiiiiieeeee e each........... 1081-42
Digesdahl Digestion Apparatus, 115V ....ccccoooiiiiiiiiieeee e each.......... 23130-20
Digesdahl Digestion Apparatus, 230 V ......ccoocveiiieiienienienieeee e each.......... 23130-21
Filter Discs, glass, 47 MM.........ccccerierierieeieeie ettt 100/pkg............ 2530-00
Filter Holder, MemDbBIane.........cccuuvvviiiiiiiiiiiiiieee et each............ 2340-00
FAlter PUMD ..o each........... 2131-00
Flask, Erlenmeyer, 250 mML.......cccoooiiiiiiiieieeeeceee e each............. 505-46
Flask, filtering, 500 ML .......ccccooiiiriiiieiieeeee e each............. 546-49
OPTIONAL APPARATUS (continued)
Description Unit Cat. No.
Flask, volumetric, Class A, SO ML.........coovvviiiiiiiiiiiee e each ......... 14574-41
Flask, volumetric, Class A, 100 mML..........coovvoiiiiiiiiiiiiiiieeeeeeeeeeeeeeeen each .......... 14574-42
Hot Plate, 4" diameter, 120 VAC ... each .......... 12067-01
Hot Plate, 4" diameter, 240 VAC ... each .......... 12067-02
pH Meter, sensiORm1, POTtable ............c.cocooveveveveveeeeeeeeeeeeeeeeeeeeeeeeeenans each .......... 51700-00
pH Indicator Paper, 1 t0 11 pH...ccoooiiiiiiiieiee e each .............. 391-33
Pipet Filler, safety bulb.........ccccccoeviiiiiniiiiieee e each .......... 14651-00
Pipet, serological, 2 ML..........ccccoiiiiiiniiiiieeeeereeeee e each .............. 532-36
Pipet, serological, S mML........cccocciiiiiiiiiieiiee e each ............ 532-37
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Pipet, TenSette, 0.1 t0 1.0 ML......coooiiiiiiiieiieieeee e each ........ 19700-01
Pipet Tips, for 19700-01 TenSette Pipet ........cccovcvveivervenienienieeieeienne 50/pkg .......... 21856-96
Pipet, volumetric, Class A, 1.00 ML ......ccccoviiiiiiiiiieieee e, each ......... 14515-35
Spoon, Measuring, 0.1 € ....cocccveriiiiieiieieeeeeee et each ............. 511-00

For Technical Assistance, Price and Ordering
In the U.S.A.—Call 800-227-4224

Outside the U.S.A.—Contact the Hach office or distributor serving you.
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Sampling and Storage

Collect samples in acid-washed glass or plastic bottles. To preserve samples, adjust the
sample pH to 2 or less with nitric acid (about 2 mL per liter). Samples preserved in this
manner can be stored up to six months at room temperature. If only dissolved iron is to
be reported, filter sample immediately after collection and before the addition of nitric
acid. Before testing, adjust the sample pH to 3—5 with ammonium hydroxide, ACS. Do
not exceed pH 5 as iron may precipitate. Correct test results for volume additions; see
Correction for Volume Additions in Section I for more detailed information.

Accuracy Check
Standard Additions Method
a) Snap the neck off an Iron Voluette Ampule Standard, 25 mg/L Fe.
b) Use the TenSette Pipet to add 0.1 mL of standard to the prepared sample measured in
Step 10.
¢) Swirl to mix and allow another five-minute reaction period, then measure the iron
concentration as in Step 10.
d) Add two additional 0.1-mL standard increments, taking a concentration reading after
allowing the five-minute reaction period for each increment.
e) Each 0.1 mL of standard added should cause a 0.1 mg/L increase in the concentration
reading.
f) If these increases do not occur, see Standard Additions in Section I for more
information.
Standard Solution Method
Prepare a 0.4 mg/L iron working solution as follows:
a) Pipet 1.00 mL of Iron Standard Solution, 100 mg/L Fe, into a 250-mL volumetric
flask.
b) Dilute to volume with deionized water. This solution should be prepared daily.
Analyze the working solution according to the above procedure.

Method Performance
Precision
In a single laboratory, using a standard solution of 0.80 mg/L iron and two
representative lots of reagent with the instrument, a single operator obtained a standard
deviation of £0.004 mg/L iron.
Estimated Detection Limit
The estimated detection limit for program 37 is 0.011 mg/L Fe. For more information
on the estimated detection limit, see Section 1.

Summary of Method

The FerroZine Iron Reagent forms a purple colored complex with trace amounts of iron
in samples that are buffered to a pH of 3.5. This method is applicable for determining
trace levels of iron in chemical reagents and glycols and can be used to analyze samples
containing magnetite (black iron oxide) or ferrites after treatment as described in
Interferences.

114
LIEAT  http://www. watertest. com.cn  Tel:010-88018877 (dt5)  021-63176770 (_Eif)



BRI (R )
i
EUES FUHR B %%

FerroZine #ByAIRA. ....oooooeii s 1 A, 50/pkg ............ 2301-66
B T e | EUUUUUPRRS A, 968-00
FES EE I, 10-20-25, W/CAP...veoveceeeeeeeeeeeeeeen 2 s 6/pkg .......... 24019-06
OPTIONAL REAGENTS

Ammonium Hydroxide, ACS.......ccccoriiriiiieieeeee e 500 mL .............. 106-49
Hydrochloric Acid Solution, 1:1 (6N)......cccveiieiieiierieeieeeeeeieeieene 500 mL .............. 884-49
FerroZine Iron Reagent SoIUtion.........cccceeveeeiieiienienieeieeeeeeee 1000 mL ............ 2301-53
Iron Standard Solution, 100 mg/L Fe.....cccceovniiiiininiininiciciceiceeen 100 mL .......... 14175-42
Iron Standard Solution, Voluette Ampule, 25 mg/L Fe, 10 mL.............. 16/pkg .......... 14253-10
Nitric ACid, ACS ..ot 500 mL .............. 152-49
Nitric Acid SOIUtion, 111 ......oooiviiiiiiiiiceeeee e 500 mL ............ 2540-49
Water, AEIONIZEA ......evvvveiiiiiiieeeeeeeee et e e 4L .o 272-56
OPTIONAL APPARATUS

Ampule Breaker Kit .........ccooviiiiiniiiiieieeeeeeee e each .......... 21968-00
Clippers, shears, 7%4-INCh ........ccocovieiininiiiiiceeee e each .......... 20658-00
Cylinder, graduated, 25 mML........ccceiiiiiiiiieeeeeeee e each ............. 508-40
Dropper, calibrated, 0.5-mL & 1.0-mL mark..........cccccoenievininncnnnnnn. 6/pkg .......... 23185-06
Flask, erlenmeyer, 125 mML........cccccoriiiriiiiiiiieeee e each ............. 505-43
Flask, volumetric, 250 mL, Class A.........coooveieeiiieieeiiiee e each .......... 14574-46
Hot plate, 3 14" diameter, 120 V.....cccooviivieiieeieeeeeeeeeeee e each ......... 12067-01
Hot plate, 3 15" diameter, 240 V......cccoovierieiieeieeeeeeeeeeee st each ......... 12067-02
pH Indicator Paper, 1 to 11 pH.....oooeevieiiieiieieeee e 5 rolls/pkg .............. 391-33
Pipet, serological, 2 ML.........ccoouiiiiiiiieiieieee e each ............. 532-36
pH Meter, EC10, portable ........cccooerieriniiiiniiieeneeteieeieeeeneeteie e each .......... 50050-00
Pipet, TenSette, 0.1 t0 1.0 ML......coouiiiiieiieieece e each .......... 19700-01
Pipet Tips, for 19700-01 TenSette Pipet ......ccccoveevueneriieninenieneneeee 50/pkg .......... 21856-96
Pipet, volumetric, 1.00 mL, Class A .......ccccoooiiiiiiiienienieeieeeeee e, each ......... 14515-35
Thermometer, -10 10 110 CC....viimiieeieeeeeeeeeeeeee e each ........... 1877-01
Water Bath, with sample cell rack...........ocoeiieiiiniiiniiiniiice e, each ........... 1955-55

For Technical Assistance, Price and Ordering
In the U.S.A.;*Call 800-227-4224

Outside the U.S.A.;*Contact the Hach office or distributor serving you.
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Sampling and Storage

Collect samples in acid-cleaned plastic or glass bottles. If prompt analysis is impossible,
preserve the sample by adjusting to pH 2 or less with hydrochloric acid (about 2 mL per
liter). Preserved samples may be stored up to six months at room temperature. If
reporting only dissolved iron, filter the sample immediately after collection and before
adding the acid. Before analysis, adjust the sample pH to between 3 and 4 with 5.0 N
Sodium Hydroxide Standard Solution. Do not exceed pH 5 as iron may precipitate.
Correct the test result for volume; see Correction for Volume Additions in Section 1.

Accuracy Check
Standard Additions Method
a) Snap the top off an Iron PourRite Ampule Standard Solution, 25 mg/L Fe.
b) Use the TenSette Pipet to add 0.2, 0.4 and 0.6 mL of standard to three 50-mL
samples. Swirl gently to mix.
¢) Analyze each sample as described above. The iron concentration should increase by
0.1 mg/L for each 0.2 mL of standard added.
d) If these increases do not occur, see Standard Additions in Section I for more
Information.
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Standard Solution Method

Prepare a 0.4 mg/L iron working solution as follows:

a) Pipet 1.00 mL of Iron Standard Solution, 100 mg/L Fe, into a 250-mL volumetric
flask.

b) Dilute to volume with deionized water. Prepare this solution daily. Analyze this
working solution according to the above procedure. Results should be between 0.36 and
0.44 mg/L Fe.

Method Performance
Precision
In a single laboratory, using a standard solution of 1.00 mg/L Fe and two representative
lots of reagents with the instrument, a single operator obtained a standard deviation of
iA0.006 mg/L Fe.
Estimated Detection Limit
The estimated detection limit for program 38 is 0.03 mg/L Fe. For more information on

the estimated detection limit, see Section 1.

Summary of Method
FerroMo Iron Reagent 1 contains a reducing agent combined with a masking agent. The
masking agent eliminates interference from high levels of molybdate. The reducing
agent converts precipitated or suspended iron (rust) to the ferrous state. FerroMo Iron
Reagent 2 contains the indicator combined with a buffering agent. The indicator reacts
with the ferrous iron in the sample, buffered between pH 3-4, resulting in a deep
blue-purple color.

P
%5

FerroMOoiR Tl (100 £ESS) .. ...oveveeeeeeeeeereeeeeeee e eeeeeseee st se e neeee s neseeneeens 25448-00
FUH5: (4) 25437-68, (2) 25438-66

PSR
Sl S BRI L: ¥ VA s

FerroMo#Zit 71 1 B oo 1 A 25/pkg.......... 25437-68
FerroMo ZRiAF2 B oo 1A 50/pkg.......... 25438-66
P A A

B T) e e . 968-00
BAREM, 50mL.......oooe e L (AT 1896-41
FEfb EE B, 10-20-25 mL, W/cap.......oooveeeeveeeeeeenen. S 6/pkg.......... 24019-06
OPTIONAL REAGENTS

Hydrochloric Acid Solution, 6.0 N (1:1) ceceeviiviiniieieeir e 500 mL.............. 884-49
Hydrochloric Acid, ACS......coooiiiiiiieeneeeeeeeee e 500 mL.............. 134-49
Iron Standard Solution, 100 mg/L Fe ....cccooceeviniiiininiinineccneeiene 100 mL.......... 14175-42

Iron Standard Solution, PourRite Ampule,
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25 ME/L Fe, 2 ML oo 20/pkg.......... 24629-20

Sodium Hydroxide Standard Solution, 1.0 N .........cccocevvirninnen. 100 mL MDB............ 1045-32
Sodium Hydroxide Standard Solution, 5.0 N .........ccccceeveiirinnen. 100 mL MDB............ 2450-32
Sulfuric Acid Standard Solution, 1.0 N .......ccoovviiiiiiiiiiiiieeee. 100 mL MDB............ 1270-32
Water, AEIONIZE. .......eveeeviiiiiiieeeeeeee e e e e s e e 4L......... 272-56
OPTIONAL APPARATUS

Ampule Breaker Kit..........ccoiiiiiiiiiiiieiieeeeeeee et each.......... 24846-00
Flask, volumetric, Class A, 250 ML ........ooovviiiiiiiiiiiiiieeee e each.......... 14574-46
pH Indicator Paper, 1 t0 11 pH ...cooeiviieieieieeeeee, 5 rolls/pkg .............. 391-33
pH Meter, SensiOn .1, portable..............cococvereeeeeeeerreeereeerereeeeenenenenenns each.......... 51700-10
Pipet Filler, safety bulb .........cccccoeviiiiiniiiiiieee e each.......... 14651-00
Pipet, TenSette, 0.1 t0 1.0 ML......cooiiiiiiiieiieieeee e each.......... 19700-01
Pipet Tips, for 19700-01 Pipet ......cccceeviieiiieiieiierieeieee e 50/pkg.......... 21856-96
Pipet, volumetric, Class A, 1.00 ML........cccoiiiiiiiiiniiiieceeeeee e, each.......... 14515-35

For Technical Assistance, Price and Ordering
In the U.S.A.;*Call 800-227-4224

Outside the U.S.A.;*Contact the Hach office or distributor serving you.
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Sampling and Storage
Collect samples in acid-washed glass or plastic bottles. Adjust the sample pH to 2 or
less with nitric acid (about 2 mL per liter). Store samples preserved in this manner up to
six months at room temperature. If reporting only dissolved iron, filter sample
immediately after collection and before addition of nitric acid.
Before testing, adjust the pH of the stored sample to between 3 and 4 with 5.0 N
Sodium Hydroxide Standard Solution. Do not exceed pH 5 as iron may precipitate.
Correct the test result for volume additions; see Correction for Volume Additions in

Section 1.

Accuracy Check
Standard Additions Method (Powder Pillows)
a) Snap the neck off a PourRite Iron Ampule Standard, 25 mg/L Fe.
b) Use the TenSette Pipet to add 0.1 mL of standard to the prepared sample measured in
Step 10. Swirl to mix.
¢) Measure the iron concentration as in Step 10. The measurement does not require the
three-minute waiting period.
d) Add two additional 0.1-mL aliquots of standard, measuring the concentration after
each addition. The iron concentration should increase by 0.25 mg/L for each 0.1-mL
addition of standard.
e) If these increases do not occur, see Standard Additions in Section 1 for more
information.

Standard Additions Method (AccuVac Ampuls)

a) Use a graduated cylinder to measure 25.0 mL of sample into each of three 50-mL
beakers.

b) Snap the neck off an Iron Ampule Standard, 25 mg/L Fe.

¢) Using a TenSette Pipet, add 0.1, 0.2 and 0.3 mL of standard, respectively, to the
50-mL beakers. Swirl to mix.

d) Fill a TPTZ AccuVac Ampul from each beaker.

€) Measure the concentration of each ampul according to the procedure. The iron
concentration should increase by 0.1 mg/L for each 0.1 mL addition of standard.
f) If these increases do not occur, see Standard Additions in Section 1 for more
information.

Standard Solution Method

Prepare a 0.4 mg/L iron working solution as follows:

a) Using Class A glassware, pipet 1.00 mL of Iron Standard Solution, 100 mg/L Fe,
into a 250-mL volumetric flask.

b) Dilute to volume with deionized water. Stopper and invert repeatedly to mix. Prepare
this solution daily.
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Method Performance

Precision

In a single laboratory using a standard solution of 1.00 mg/L Fe and two representative
lots of reagent with the instrument, a single operator obtained a standard deviation of
iA0.017 mg/L Fe.

In a single laboratory using a standard solution of 1.00 mg/L Fe and one representative
lot of AccuVac Ampuls with the instrument, a single operator obtained a standard
deviation of {A0.022 mg/L Fe.

Estimated Detection Limit

The estimated detection limit for program 39 is 0.04 mg/L Fe. For more information on
the estimated detection limit, see Section 1.

Summary of Method

The TPTZ Iron Reagent forms a deep blue-purple color with ferrous iron. The indicator
is combined with a reducing agent which converts precipitated or suspended iron, such
as rust, to the ferrous state. The amount of ferric iron present can be determined as the

difference between the results of a ferrous iron test and the concentration of total iron.

P e (R )

iBlEEES BRI LA i)
TPTZ BRARFIAL e 1 AL, 100/pkg.......... 26087-99
FES EE T, 10-20-25 mL, W/cap.......oooveeeevereeeeenen. | D 6/pkg.......... 24019-06
R A FIMNARAEH ACCUVAC ZHiiR)

TPTZ BRARFIAccuVacHif. .. ..oevoeeeeeeeee L I s 25/pkg.......... 25100-25
BEMR, 50 ML | FSTTO e 500-41
FES EE T, 10-20-25 mL, W/cap.......cooveeeeveeeeeeeen. | D 6/pkg.......... 24019-06
OPTIONAL REAGENTS

Hydrochloric Acid Solution, 1:1, 6.0 N.....cccoccvviiniiiiieieeiereeeeeees 500 mL.............. 884-49
Iron Standard Solution, 100 mg/L Fe ....c.cccceviininiininiiiinencenicneenne 100 mL.......... 14175-42
Iron Standard Solution, PourRite Ampule, 25 mg/L Fe, 2 mL............... 20/pkg.......... 24629-20
Nitric ACId, ACS ..o 500 mL.............. 152-49
Nitric Acid SOIUtIon, 1:1......cooiiuiiiiiiiiiiceeiee e e 500 mL............ 2540-49
RoVer Rust REMOVET ......ooviiiiiiiiiiiiiiiceceeete e 454 g....uueee. 300-01
Sodium Hydroxide Standard Solution, 1.0 N .....cc.ccccceceevineenene. 100 mL MDB............ 1045-32
Sodium Hydroxide Standard Solution, 5.0 N .....cccccccceceenineenene 100 mL MDB............ 2450-32
Sulfuric Acid Standard Solution ...........cccceceveniivieniniiencncniee. 100 mL MDB............ 1270-32
Water, AEIONIZE........eveeeiiiiiiiieeeieee e e e e s s e 4L........... 272-56
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9. B PHRAFEONAE 10, 4% READ
G, JEEE WREEAR, RS
HWEG T BORELHIREE, AT
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VL BRI IR
TT R I

T
RGBT LU TSI O, N SR e A T

5 700 mg/L
AN 70, 000 mg/L
Bk 5 mg/L

9 100, 000 mg/L

MR R E PH RS PORE ] RESOB I IR 2R e 7, LIRS R AT i
HITIALEE

Sampling and Storage

Collect samples in acid-washed plastic bottles. Manganese may be lost by adsorption to
glass container walls. Adjust the pH to less than 2 with nitric acid (about 2 mL per liter).
Preserved samples may be stored up to six months at room temperature. Adjust the pH
to 4 to 5 with 5.0 N sodium hydroxide before analysis. Do not exceed pH 5, as
manganese may be lost as a precipitate. Correct the test result for volume additions; see
Correction for Volume Additions in Section 1 for more information. If only dissolved
Mn is to be determined, filter before acid addition.

Accuracy Check
Standard Additions Method
a) Snap the neck off a Manganese Voluette Ampule Standard Solution, 250 mg/L Mn.
b) Use the TenSette Pipet to add 0.1, 0.2 and 0.3 mL of standard, respectively, to the
three 25-mL water samples. Swirl to mix.
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¢) Transfer only 10 mL of each solution to the 10-mL sample cells.

d) Analyze each standard addition sample as described in the procedure. The
manganese concentration should increase 1.0 mg/L for each 0.1 mL of standard added.
e) If these increases do not occur, see Standard Additions in Section 1 for
troubleshooting information.

Standard Solution Method

Prepare a 5.0 mg/L manganese standard solution by pipetting (use a TenSette or Class
A volumetric pipet) 5.00 mL of Manganese Standard Solution, 1000 mg/L. Mn, into a
1000-mL volumetric flask. Dilute to the mark with deionized water. Or, prepare this
standard by diluting 1.00 mL of a High Range Manganese Standard Voluette Ampule,
250 mg/L, to 50 mL. Prepare these solutions daily. Use these solutions as the sample in

the procedure.

Method Performance

Precision

In a single laboratory, using a standard solution of 10.00 mg/LL Mn and two
representative lots of reagent with the instrument, a single operator obtained a standard
deviation of £0.18 mg/L Mn.

Estimated Detection Limit

The estimated detection limit for program 41 is 0.12 mg/L Mn. For more information

on the estimated detection limit, see Section 1.

Summary of Method

Manganese in the sample is oxidized to the purple permanganate state by sodium
periodate, after buffering the sample with citrate. The purple color is directly

proportional to the manganese concentration.

Pl

15

AR (100 tests) TOML .......oovvnniiiiieeeeeeeeeeeeee . 24300-00
45 (1) 21076-69, (1) 21077-69
P B A ES (3 AR )

il

ERlEIES BKIR L4 i)

FIRE R R IR T e, 1 f..........100/pkg....... 21076-69
BRI A RFIE 1 ... 100/pkg......... 21077-69
PR Es
FEAR LE I, 10-20-25 ML, W/CAP....vvnveereerreeiecieieriesirians X 6/pkg.......... 24019-06
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OPTIONAL REAGENTS

Hydrochloric Acid, 6 N ...cc.cooiiiiieiiiieeeeeee e 500 mL.............. 884-49
Manganese Standard Solution, 1000 mg/L Mn .......ccccccevvieniinireinenen. 100 mL.......... 12791-42
Manganese Standard Solution, Voluette ampule,

High Range, 250 mg/L Mn, 10 mL .......ccocoeiiiiiiiniieeeeeeeeee 16/pkg.......... 14258-10
Nitric ACid, ACS. ..o 500 mL.............. 152-49
Nitric Acid SOIUtION 1: 1. cciiiiiiiieieee e 500 mL............ 2540-49
Sodium Hydroxide Solution, 5.0 N ......cccccooviriiiiiiiienienieees 100 mL MDB............ 2450-32
Water, AEIONIZE........evvveiiiiiiiieieeeeee et e e 4L.......... 272-56
OPTIONAL APPARATUS

Ampule Breaker Kit.........cccoiiiiiiniiiieieeeeee et each.......... 21968-00
Flask, Erlenmeyer, 250 mL.......ccccooiiiiiiiiieieieecee e each............. 505-46
Flask, volumetric, Class A, SO ML ........coovviiiiiiiiiiiieeee e each.......... 14574-41
Flask, volumetric, Class A, 100 ML .........ccccoeeiiiiiiiiiiiieceeeee e, each.......... 14574-42
Flask, volumetric, Class A, 1000 ML ...........coooiiiiiiiiiiiieiieec e, each.......... 14574-53
pH Indicator Paper, 1 to 11 pH ....cccoeiiiiiiieeeeeeeeeee 5 rolls/pkg.............. 391-33
pH Meter, sensiOR 1, portable................cooeeeeeeeeeeeeeeeeeresesesesesenesenenns each.......... 51700-10
Pipet, serological, S ML ......ccccoooiiiiiiiiiiieee e each.............. 532-37
Pipet, TenSette, 0.1 t0 1.0 ML......cooiiiiieiieieieeee e each.......... 19700-01
Pipet, TenSette, 1.0 t0 10.0 ML.....cccooooiiiiiiiieieiee e each.......... 19700-10
Pipet Tips, for 19700-01 TenSette Pipet .......ccccevceveeiierienienierieeieee 50/pkg.......... 21856-96
Pipet Tips, for 19700-10 TenSette Pipet ........ccceeeeveceverienienieiieeieeee 50/pkg.......... 21997-96
Pipet, volumetric, Class A, 5.00 ML........cccooiiiriiiniiiiiieeeeeeeeee e, each.......... 14515-37
Pipet, volumetric, Class A, 1.00 ML.......cccooiiiriiniiiniiieeeeeeeee e, each.......... 14515-35
Pipet Filler, safety bulb .........ccccoeriiiiiiiiiieeee e each.......... 14651-00

For Technical Assistance, Price and Ordering
In the U.S.A.;*Call 800-227-4224

Outside the U.S.A.;*Contact the Hach office or distributor serving you.
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9. B FHAFEIONFE 10, % ZERO, #REPRE 11, B HUHNSFERON 12, 4% READ
miEE A, JFEER AR, DEREIR: FESMIERCE T, Jhae  IRECEGR, RS
i 0 mg/L Mn B SRR EE, PR
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7E: AR TR

TTFRIELCIE
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DL 9 5T AE T 51 R0 BT R N AN 7= A4
T TP R 3 T 5
2 20mg/L
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il 20mg/L
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173 Qe RS Smg /L, R 1043 B A
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B WA PR FE 4 R i 300mg /LI CaCOs0 AE A
U I B A 77 2 S 3 N A 35 TG A R A

B 40mg/L

BF 15mg/L

Sampling and Storage
Collect samples in a clean glass or plastic container. Adjust the pH to 2 or less with
nitric acid (about 2 mL per liter). Preserved samples can be stored up to six months at
room temperature. Adjust the pH to 4.0-5.0 with 5.0 N sodium hydroxide before
analysis. Correct the test result for volume additions; see Correction for Volume
Additions in Section 1.
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Accuracy Check
Standard Additions Method
Note: Volume accuracy is very important when performing standard additions with 10-mL
volumes. The fill mark on the 10-mL sample cell is not intended to measure standard addition
volumes.
a) Fill three 10-mL graduated mixing cylinders with 10.0 mL of sample.
b) Snap the neck off a Manganese Voluette Ampule Standard, 10 mg/L Mn.
¢) Use the TenSette Pipet to add 0.1 mL, 0.2 mL and 0.3 mL of standard, respectively,
to the three mixing cylinders. Stopper and mix each thoroughly.
d) Analyze each sample as described in the procedure. The manganese concentration
should increase 0.1 mg/L for each 0.1 mL of standard added.
e) If these increases do not occur, see Standard Additions in Section I for more
information.
Note: An alternative to the above procedure is to pipet 10.0 mL of sample into dry sample cells
before performing standard additions. A volumetric pipet or a TenSette Pipet can be used to
deliver the sample volume.
Standard Solution Method
Prepare a 0.5 mg/L manganese standard solution as follows:
a) Pipet 5.00 mL of Manganese Standard Solution, 1000 mg/L Mn, into a 1000-mL
volumetric flask.
b) Dilute to the mark with deionized water. Prepare this solution daily.
¢) Pipet 10.00 mL of the solution from Step b into a 100-mL volumetric flask.
d) Dilute to the mark with deionized water. This second dilution is equivalent to 0.5
mg/L Mn.

Method Performance
Precision
In a single laboratory using a standard solution of 0.5 mg/L. Mn and two representative
lots of reagent with the instrument, a single operator obtained a standard deviation of
iA0.013 mg/L Mn.
Estimated Detection Limit
The estimated detection limit for program 43 is 0.007 mg/L Mn. For more information
on the estimated detection limit, see Section 1.

Waste Management
The alkaline cyanide solution contains cyanide. Cyanide solutions should be collected
for disposal as reactive (D003) waste. Store all cyanide solutions in a caustic solution
with pH >11 to prevent release of hydrogen cyanide gas. In case of a spill, clean up the
area as outlined below:
1. Use a fume hood or self-contained breathing apparatus.
2. While stirring, add the waste to a beaker containing a strong solution of sodium
hydroxide and calcium hypochlorite or sodium hypochlorite (household bleach).
3. Maintain a strong excess of hydroxide and hypochlorite. Let the solution stand for 24
hours.
4. Flush the solution down the drain with a large excess of water.
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Summary of Method
The PAN method is a highly sensitive and rapid procedure for detecting low levels of
manganese. An ascorbic acid reagent is used initially to reduce all oxidized forms of
manganese to Mn2+. An alkaline-cyanide reagent is added to mask any potential
interferences. PAN Indicator is then added to combine with the Mn2+ to form an

orange-colored complex.

B & 1A)
%5
AR F % (100 tests) 10 mL . e 24333200

@%: (2) 21223-32, (2) 14577-99, (2)21224 32, (1)21128 02
& E
RAFAIFFE BRI Hifr igs2

BRPETACIIRT s 30 ¥4.....50 mL SCDB .......... 21223-26
PR IERA AR oo, 2 100/pkg .......... 14577-99
PAN FE7RF] 0.1%.ceieeeereiiiieieieeeeeceieeans A2 T 50 mL SCDB........... 21224-26
BBTIK s 10 ML, 4L e, 272-56
REQUIRED APPARATUS

FE, 25mL s 1 e, A 508-40
FEM L, 10-20-25 mL, W/cap .....ooeveveeerenenn. 2 e 6/pkg .......... 24019-06
OPTIONAL REAGENTS

Hydrochloric Acid Solution, 1:1 (6 N)...ceevveiiiiierierieeieeeeeeeeee 500 mL .............. 884-49
Manganese Standard Solution, 1000 mg/L Mn........cccecevirienincnnnenne. 100 mL .......... 12791-42
Manganese Standard Sol; n, PourRite Ampule, 20 mg/L Mn, 2 mL......20/pkg. ......... 21128-20
Nitric Acid SOIUtion, 111 ....ooooiiuiiiiiiiiieeeee e 500 mL ............ 2540-49
Rochelle Salt SOIUtION......cceerierieeieeieeie e 29 mL DB ............ 1725-33
Sodium Hydroxide Solution, 50% ........cccceoererveninieninienineeiencnens 500 mL ............ 2180-49
Nitric ACid, ACS .ot 500 mL .............. 152-49
OPTIONAL APPARATUS

Ampule Breaker, PourRite Ampule ..........ccoccoevieiiiniieniiiiiieieeeeeeeeee each .......... 24846-00
Beaker, glass, 1000 ML ........ccotiiiiiieieeeereeeeee et each ............ 500-53
Cylinder, graduated, mixing, 10 mL .........ccoccoeiiiiiiniieieceeeeeceeeee each .......... 20886-38
Dropper, plastic, calibrated, 1.0 mL.........ccccoveiiriiiiiiierieeee e 20/pkg .......... 21247-20
Flask, volumetric, Class A, 1000 mL.........c..ccccoeiiiiiiiiiieieieee e each ......... 14574-53
Flask, volumetric, Class A, 100 ML..........ccccoeeeeiiiiiiiiiee e each .......... 14574-42
Pipet, TenSette, 0.1 t0 1.0 ML......cooiiiiiiiieiieieeeee e each ......... 19700-01
Pipet Tips, for 19700-01 TenSette Pipet ......cccooeevuenerienineeiienienieiee 50/pkg .......... 21856-96
Pipet, volumetric, Class A, 10.0 ML ......ccccovoiiiiiiiiiieeeeeee e, each ......... 14515-38
Pipet, volumetric, Class A, 5.0 ML ....ccccooviiiiiiiiieeeeceee e, each ......... 14515-37
Pipet Filler, safety bulb.........ccccocieriiiiiiiiiiieeeeee e each .......... 14651-00

For Technical Assistance, Price and Ordering
In the U.S.A.;*Call 800-227-4224

Outside the U.S.A.;*Contact the Hach office or distributor serving you.
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Sampling and Storage

Collect samples in clean plastic bottles. Adjust the pH to 2 or less with nitric acid

(about 2 mL per liter). Preserved samples can be stored up to 6 months at room

temperature. Adjust the pH to 7 with 5.0 N sodium hydroxide before analysis. Correct

the test result for volume additions; see Volume Additions (Section I) for more

information.

Accuracy Check

Standard Additions Method
a) Fill three 25-mL graduated mixing cylinders with 25 mL of sample.
b) Snap the neck off a Molybdenum Voluette Ampule Standard Solution, 500 mg/L

Moe-+.

133




¢) Use the TenSette Pipet to add 0.1, 0.2 and 0.3 mL of standard, respectively, to the
three mixing cylinders. Stopper each and mix thoroughly.

d) For analysis with AccuVac Ampuls, transfer solutions to dry, clean 50-mL beakers.
For analysis with powder pillows, transfer only 10 mL of solution to the sample cells.

e) Analyze each standard addition sample as described in the procedure. The
molybdenum concentration reading should increase 2.0 mg/L for each 0.1 mL of
standard added.

f) If these increases do not occur, see Standard Additions in Section 1 for
troubleshooting information.

Standard Solution Method

To assure the accuracy of the test, use a Molybdenum Standard Solution, 10.0 mg/L
Mos+. Follow the procedure for powder pillows or AccuVac Ampuls. Results should be
between 9.0 and 11.0 mg/L Mos-.

Standard Adjust

To adjust the calibration curve using the reading obtained with the 10.0-mg/L standard
solution, press the SETUP key and scroll (using the arrow keys) to the STD setup option.
Press ENTER to activate the standard adjust option. Then enter 10.0 to edit the standard
concentration to match that of the standard used. Press ENTER to complete the
adjustment. See Section 1, Standard Curve Adjustment for more information.

Method Performance
Precision
In a single laboratory using a standard solution of 20.0 mg/L Mos+ and two
representative lots of powder pillows with the instrument, a single operator obtained a
standard deviation of jA0.3 mg/L Moe-.
In a single laboratory using a standard solution of 20.0 mg/L Mos+ and two
representative lots of AccuVac Ampuls with the instrument, a single operator obtained
a standard deviation of {A0.1 mg/L Mos:.
Estimated Detection Limit
The estimated detection limit for program 44 is 0.2 mg/L. Mo6+. For more information
on the estimated detection limit, see Section 1.

Summary of Method
Powder Pillows
MolyVer 1 and 2 Reagents are added to buffer and condition the sample. MolyVer 1
contains a buffer to control the pH in addition to a chelating agent to mask interferences.
MolyVer 3 provides the mercaptoacetic acid, which reacts with molybdate
molybdenum to form a yellow color proportional to the molybdenum concentration.
AccuVac Ampuls
The CDTA Solution masks metal interferences. The MolyVer 6 reagent provides the
mercaptoacetic acid, which reacts with molybdate molybdenum to form a yellow color
proportional to the molybdenum concentration.
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Prsidanl (AR )

5%
FHART 2, 10 ML (100 tESES) .. ovvveveeeseeeceeeeeeeeeee e see s ees s s 26041-00
FLFE: (1) 26042-99, (1) 26043-99, (1) 26044-99, (1) 14265-02
BlEEES BRI L¥vA i)
MolyVer 1 {F#6 . SUUURURURRTRRRRRIOTS [ 1 R 100/pkg.......... 26042-99
MolyVer 2 {F# . SSUURURRRURRRRRITS [ 1 DR 100/pkg.......... 26043-99
MolyVer 3 _FFH L . : SUSTUTRIRTRITS I <1 NSO 100/pkg.......... 26044-99
& (f#H ACCUVAC }’If‘mﬁ)
MolyVer 65HIRFIAccuVac—2 (25 1eSS) ...vnivrnniinieieeeeeeeeeeeeeeee e 25220-98
A5 (1) 25220-25, (1) 26154-36
CDTA I 0.4M.... oo 4 e, 15 mL SCDB.......... 26154-36
MolyVer 6 iR#|AccuVac ZEHM oovevveenee, 1 2 . 25/pkg......... 25220-25
Prciias (R )
877 . . s P, A s 968-00
FE i I:t@aﬂi 10-20-25 mL, W/cap ................................ S 6/pkg.......... 24019-06
T s (i ACCUVAC ZHii)
BEME, S0 ML. .ot e A e 500-41
FEM LTI, 10-20-25 mL, W/cap......covvvvceeeeeeeen | D 6/pkg......... 24019-06
OPTIONAL REAGENTS
Molybdenum Standard Solution, 10 mg/L MO6+ ....c..ccereereneenerennnens 100 mL........... 14187-42
Molybdenum Standard Solution, Voluette Ampule,
500 mg/L Mo06+, 10 ML...cviriiriiiiiiiiiiiceeereeeeeeeee e 16/pkg.......... 14265-10
Nitric ACid, ACS. ..o 500 mL.............. 152-49
Sodium Hydroxide Standard Solution, 5.0 N .........ccecvevienenee. 100 mL MDB............ 2450-32
Sulfamic Acid Powder Pillows .........cccccoeiiiniiniiiniiiieeeeeeeee 100/pkg............ 1055-99
Water, AEIONIZEd........uvvvviiiiiiiieeeeee et e 4L......... 272-56
OPTIONAL APPARATUS
AccuVac Snapper Kit.......oooveiiiiienieiesieee et each.......... 24052-00
Ampule Breaker Kit..........ccooviiiiiniiiieeiieeeeeeeeeee e each.......... 21968-00
Cylinder, graduated, mixing, 25 mL..........ccoceeiiiiiiinienieieeeeeeeeeeee, each.......... 20886-40
Filter Paper, folded, 12.5 CM...c.cooiiiiiiiieieieeeee e 100/pkg............ 1894-57
Flask, Erlenmeyer, 250 mL.........cccoooiiiiiniinieeieeeee e each.............. 505-46
Funnel, poly, 65 MM ....ccoiiiiiiiiie e each............ 1083-67
Pipet, serological, S ML .......cccocciiiiiiiiiiieeeeeeee e each............. 532-37
Pipet, TenSette, 0.1 t0 1.0 ML......cooiiiiiiiieiieiee et each.......... 19700-01
Pipet Tips, for 19700-01 TenSette Pipet ......ccceeeeveenenieninieiienenieee. 50/pkg.......... 21856-96

For Technical Assistance, Price and Ordering
In the U.S.A.;*Call 800-227-4224

Outside the U.S.A.;*Contact the Hach office or distributor serving you.
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9. F7E HFEONRE 10, % ZERO, #REFF 11 KEFURHARON 12 4%: READ
adlcas . JFEER A8, FRE: FERIERCES R, Jfde  TREPRAR, BRes

e OmgLMos RN SORHIHIRE, R
J&mg/L.
sEe WAL
HEFIRIE, SRS O
A2y “Limit”, TR I

T

A DL I ARHEVA Y (2 mg/L Mo™) FIRIBER) T 40 B AT THR A . R e
RIS EE T, 248 7 AR IR B AR i L = 5%t A A T3, P RE X
TR AT

1 AT
P ot KF K= A2 K1
2 200 mg/L
i 98 mg/L
5% (Cr6+) 4.5 mg/L
W) 1,400 mg/L
AMP (JFER £R) 15 mg/L
BRI 2, L1 32 mg/L
IR AR 3, 300 mg/L
0 2 mg/L
IR £ 790mg/L
HHAN, 7 mg/L
fifipR £ 105 mg/L
IEWEIR h 4500 mg/L
IR Eh 5,650 mg/L
N 2% (PR
M it IR £ 6, 500 mg/L
R Ol AR IR R EE | 32 mg/L
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fit: KT600 mg/L
TR = e KT210 mg/L
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Sampling and Storage
Collect samples in glass or plastic bottles.

Accuracy Check
Standard Addition Method
a) Add 25 mL of sample to three 25-mL mixing cylinders.
b) Snap the neck off a Molybdenum PourRite Ampule Standard Solution, 75 mg/L
Moé6+.
¢) Use the TenSette Pipet to add 0.1, 0.2 and 0.3 mL of standard, respectively, to three
25-mL samples. Mix thoroughly.
d) Analyze 20 mL of each spiked sample as described in the procedure. The
molybdenum concentration reading should increase by 0.3 mg/L for each 0.1 mL
addition of standard.
e) If these increases do not occur, see Standard Additions in Section I for more
information.
Standard Solution Method
Prepare a 2.0-mg/L molybdenum standard solution by pipetting 10 mL of a 10-mg/L
Molybdenum Standard Solution into a 50-mL graduated mixing cylinder. Dilute to the
mark with deionized water and mix thoroughly. Analyze 20 mL of this solution

according to the procedure.
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Method Performance
Precision
In a single laboratory using standard solutions of 2.00 mg/L Mo6+ and two
representative lots of reagent with the instrument, a single operator obtained a standard
deviation of {A0.009 mg/L Mo6+.
Estimated Detection Limit
The estimated detection limit for program 47 is 0.07 mg/L Mo6+. For more information
on the estimated detection limit, see Section 1.

Summary of Method
The ternary complex method for molybdenum determination is a method in which
molybdate molybdenum reacts with an indicator and sensitizing agent to give a stable
blue complex.

sl

L 20 mL A48 (100 tests) .. e 24494200

fLFE: (1) 23524-49, (1) 23525-12, (1)25575 02

BlEEES BRI LA i)

BT BRI e AL 100/pkg .......23524-49
BH 2 BT oo 0.5mL .... .50 mL MDB.......23525-12
P ias
AR, 25ML e | P D e, 1896-40
FES EE T, 10-20-25 ML, W/CAP «.vooveveeececee e, 2 6/pkg .......24019-06
OPTIONAL REAGENTS
Hydrochloric Acid Solution, 1:1, 6.0 N .....ccoociiiiiiiiieeeee e, 500 mL ........... 884-49
Molybdenum Standard Solution, PourRite Ampule
75 ME/L M06+, 2 ML .ot 20/pkg ....... 25575-20
Molybdenum Standard Solution, 10 mg/L MO6+.......cccccverieninienenennne. 100 mL ....... 14187-42
Sodium Hydroxide Standard Solution, 1.0 N..........ccooeerriirinnnnne. 100 mL MDB......... 1045-32
Water, EIOMIZEA ... e e e 4L ... 272-56
OPTIONAL APPARATUS
Cylinder, mixing, graduated, 50 mL .........cccccooiiiiiiiiinieneeeee e, each ......... 1896-41
Filter Paper, folded, 12.5 €M ....coocviiiiiiieiieieeeeee e 100/pkg ......... 1894-57
Funnel, poly, 65 MM.....cccciiiiiiiiiiiie e each ......... 1083-67
pH Paper, 1-11 pH UNItS ..oc.eoveiiiiiiiieieeeeseeee e 5 rolls/pkg ........... 391-33
Pipet, TenSette, 0.1 t0 1.0 ML......cooiiiiiiiiiiieieee e each ....... 19700-01
Pipet Tips, for 19700-01 TenSette Pipet .......ccceeceevirieveneniieninieineeeenn 50/pkg ....... 21856-96
Pipet, volumetric, 10.00 mL, Class A ........ccccevieniiniiriieieeieeeeeeee e each ....... 14515-38
Pipet Filler, safety bulb.........ccccccoeiiiriiiiieeeeeeee e each ....... 12189-00
PourRite Ampule Breaker ............coovviieiiiiieniienieeieeie et each ....... 24846-00

For Technical Assistance, Price and Ordering
In the U.S.A. call 800-227-4224

Outside the U.S.A.;*Contact the Hach office or distributor serving you.
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1L A A L
ik, IRt AR = B

i i 0.000mg/1 Ni. Fra HoRED mg/1 Nio
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A K BT, HDigesdahl ol amzy
HATHEBR T3 (S EE25 )
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F- 20 mg/L
Fe3+ 10 mg/L
Fe2+ HETL, AR,
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Mg2+ 400 mg/L
Mn2+ 25 mg/L
Mo6+ 60 mg/L
Na+ 5000 mg/L
Pb2+ 20 mg/L
Zn2+ 30 mg/L
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Sampling and Storage
Collect samples in acid-washed plastic bottles. Adjust the sample pH to 2 or less with
nitric acid (about 5 mL per liter). Preserved samples can be stored up to six months at
room temperature. Adjust the sample pH to between 3 and 8 with 5.0 N Sodium
Hydroxide Standard Solution just before analysis. Do not exceed pH 8 as this may
cause some loss of nickel as a precipitate. Correct test results for volume additions, see
Correcting for Volume Additions, (Section I) for more information.

Accuracy Check

Standard Solution Method

Prepare a 0.5 mg/L nickel standard solution by diluting 10.0 mL of a 5 mg/L. working
stock solution to 100 mL in a 100-mL volumetric flask. The working stock solution
should be prepared daily by diluting 5.00 mL of Nickel Standard Solution, 1000 mg/L
as Ni, to 1000 mL with deionized water. Or, using the TenSette Pipet, add 0.2 mL of a
Nickel Voluette Ampule Standard Solution, 300 mg/L Ni, into a 100-mL volumetric
flask. Dilute to volume with deionized water. This is a 0.6 mg/L standard solution.

Method Performance
Precision
In a single laboratory using a standard solution of 0.50 mg/L nickel and two
representative lots of reagent with the instrument, a single operator obtained a standard
deviation of A0.008 mg/L nickel.
Estimated Detection Limit
The estimated detection limit for program 48 is 0.013 mg/L Ni. For more information
on the estimated detection limit, see Section 1.

Summary of Method
After buffering the sample and masking any Fe3+ with pyrophosphate, the nickel is
reacted with 1-(2-Pyridylazo)-2-Naphthol indicator. The indicator forms complexes
with most metals present. After color development, EDTA is added to destroy all
metal-PAN complexes except nickel and cobalt.

Fridn
"
BEARF 2, 25 ML FERL (100 SES) ..ovveeeveeeeeeeeeeee e 22426-00

f3E: (2) 7005-99, (4) 21501-66, (2) 21502-32
& E
AR BRI Hifr igs2

EDTA By ARIRFUEL oo, 2 100/pkg............. 7005-99

AR R AR ERAFIE 2 B, 50/pKg............. 21501-66

PAN. FE7RF, 0.3%. oo 2mL......... 100 mL MDB........... 21502-32

FES EE T, 10-20-25, W/CAPS .ovoveeeee e, S 6/pkg........... 24019-06

FEBETTK e 10 ML, 4L, 272-56
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P 4%

BT )y e Lo A eereeenone 968-00
TRAFE T, 25 ML Lo, (A 20886-40
OPTIONAL REAGENTS

Nickel Standard Solution, 1000 mg/L Ni ......cccceevieiiiniinieiieeieeieeen, 100 mL.......... 14176-42

Nickel Standard Solution, Voluette Ampule, 300 mg/L Ni, 10 mL........ 16/pkg.......... 14266-10
Nitric ACid, ACS. ..ot 500 mL.............. 152-49

Nitric Acid SOIUtION, 1:1.....ooiiiiiiiiiiiiiiceeiee et 500 mL............ 2540-49

Sodium Hydroxide Standard Solution, 5.0 N ......ccccccceveivineennene. 100 mL MDB............ 2450-32
OPTIONAL APPARATUS

Ampule Breaker Kit..........ccoiiiiiiiiiiiiei et each.......... 21968-00
Flask, volumetric, Class A, 100 ML .........coovvviiiiiiiiiiiiieeeee e, each.......... 14574-42
Flask, volumetric, Class A, 1000 ML ........coocoviiiiiiiiiiiiiieeeeeeeeeeeeeeen each.......... 14574-53
pH Paper, 1 to 11 pH Units........ccoceeviiviiniieiieieceeceee e 5 rolls/pkg.............. 391-33
pH Meter, EC10, portable............cooeeiiiriierieieeieeieeeeeeee e each.......... 50050-00
Pipet, serological, 1 ML ........ccocciiiiiiiiiiieieeeeeeeee e each............. 532-35
Pipet, serological, S ML .......cccocciiiiiiiiiieeee e each............. 532-37
Pipet, TenSette, 0.1 t0 1.0 ML......cooiiriiiiieiieieeee e each.......... 19700-01
Pipet Tips, for 19700-01 TenSette Pipet .......ccceveeveenenienenieniencnieiee 50/pkg.......... 21856-96
Pipet, volumetric, Class A, 5.0 ML......cccoooiiiiiniiriieieeeeeeeeeee e each.......... 14515-37

Pipet, volumetric, Class A, 10.0 mL.......cccooiiiiiniinieieeeeeee e, each.......... 14515-38

Pipet Filler, safety bulb .........cccccoeriiriiiiiiieeeee e each.......... 14651-00
Thermometer, -10 t0 110 jAC........ccoiriiriiieieeeeeeeeee e each........... 1877-01

For Technical Assistance, Price and Ordering
In the U.S.A.;*Call 800-227-4224

Outside the U.S.A.;*Contact the Hach office or distributor serving you.
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Sampling and Storage
Collect samples in clean plastic or glass bottles. Store at 4 °C (39 °F) or lower if the
sample is to be analyzed within 24 to 48 hours. Warm to room temperature before
running the test. For longer storage periods, adjust sample pH to 2 or less with sulfuric
acid, ACS (about 2 mL per liter). Sample refrigeration is still required.
Before testing the stored sample, warm to room temperature and neutralize with 5.0 N
Sodium Hydroxide Standard Solution.
Do not use mercury compounds as preservatives.
Correct the test result for volume additions; see Correction for Volume Additions
(Section 1) for more information.

Accuracy Check
Standard Additions Method
a) Fill three 25-mL mixing cylinders with 25 mL of sample.
b) Snap the neck off a Nitrate Nitrogen Ampule Standard, 500 mg/L nitrate nitrogen.
¢) Use the TenSette Pipet to add 0.1, 0.2, and 0.3 mL of Nitrate Nitrogen Standard
Solution to the three samples. Stopper and mix thoroughly.
d) For AccuVac analysis, transfer the solutions to clean, dry 50-mL beakers. For
analysis with powder pillows, transfer only 10 mL of solution to clean, dry sample
cells.
e) Analyze each sample as described above. The nitrate nitrogen (NO3 --N)
concentration should increase 2.0 mg/L for each 0.1 mL of standard added.
f) If these increases do not occur, see Standard Additions (Section 1) for more
information.

Standard Solution Method
Use a Hach Nitrate-Nitrogen Standard Solution, 10.0 mg/L NO3-N, listed under
Optional Reagents as the sample and perform the procedure as described above.

Standard Adjust

To adjust the calibration curve using the reading obtained with the 10.0-mg/L standard
solution, press the SETUP key and scroll (using the arrow keys) to the STD setup option.
Press ENTER to activate the standard adjust option. Then enter 10.0 to edit the standard
concentration to match that of the standard used. Press ENTER to complete the curve
adjustment. See Section 1, Standard Curve Adjustment for more information. If you are
using a reagent blank correction, the blank correction should be entered before the
Standard Adjust value is entered.

Method Performance
Precision
In a single laboratory using standard solutions of 25.0 mg/L nitrate nitrogen (NO3 --N)
and two representative lots of reagent with the instrument, a single operator obtained a
standard deviation of +0.3 mg/L nitrate nitrogen for program #50 and £1.7 mg/L nitrate
nitrogen for program # 51.
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Estimated Detection Limit
The estimated detection limit for program 50 is 0.5 mg/L NO3 -N and 0.8 mg/L NO3 -N
for program 51. For more information on the estimated detection limit, see Section 1.

Summary Of Method
Cadmium metal reduces nitrates present in the sample to nitrite. The nitrite ion reacts in
an acidic medium with sulfanilic acid to form an intermediate diazonium salt which
couples to gentisic acid to form an amber-colored product.

Pollution Prevention and Waste Management
NitraVer 5 contains cadmium metal. Both samples and reagent blanks will contain
cadmium (D006) at a concentration regulated as hazardous wastes by the Federal
RCRA. Do not pour these solutions down the drain. See Section 3 for more information
on proper disposal of these materials.

PR (AR )
Fr R
ES WA Hfir ®e

NitraVer SEEFRERIAFIML ..o L 100/pkg .......21061-69
FES EE T, 10-20-25 mL, W/CaP «..ocvoveceeceee e XN 6/pkg .......24019-06
R AFIMNARAEH ACCUVAC ZHiiR)

NitraVer SEEFRER AT 2. ..o ] W 25/pkg ......25110-25
BEME L 50 ML oo  FSS each .......... 500-41
FE T e | R 6/pkg ......... 1731-06
OPTIONAL REAGENTS

Bromine Water 30 @/L......ccooouiiiieiieiieniieeie ettt 29 mL* ......... 2211-20
Nitrate Nitrogen Standard Solution, 10.0 mg/L as (NO3--N) .......cc..c..... 500 mL ........... 307-49
Nitrate Nitrogen Standard Solution, 1000 mg/L as (NO3--N) ................. 500 mL ....... 12792-49
Nitrate Nitrogen Standard Solution, PourRite ampule,

500 mg/L as NO3--N, 2 ML ...cccooiiiriiniiniiiiieieeeeeeeeeeeeee 20/pkg ....... 14260-20
Phenol SOIULION ....cc.oeiiiiiiiiiiiieieee e 29mL ......... 2112-20
Sodium Hydroxide Standard Solution, 5.0 N.........ccceeevverieviienienienienen. 50 mL* ......... 2450-26
Sulfuric ACid, ACS.....coioiieeieeceereeeeee e 500 mL* ........... 979-49
Water, EIOMIZEA .......eeveeeiiiieieeeeeeeeeee et e e e e eaaaees 4L .......... 272-56
OPTIONAL APPARATUS

AccuVac SNapper Kit.......oooeeiiiiieieieeieeeee ettt each....... 24052-00
Cylinder, graduated, mixing, 25 mML........cccocceviiniiniiiiiieeeeeeeee e each......... 1896-40
Dropper, for 29-mL DOttle........cceeriiiiiiiieiieeeeeee e each......... 2258-00
pH Indicator Paper, 1 t0 11 pH ....cooviiiiiiiieee 5 rolls/pkg........... 391-33
pH Meter, sensiORm1, POTtabIe. .............coovvevevereeeeeeeeeeeeeeeeeeeeeeeeeeeeeseseeas each....... 51700-10
Pipet Filler, safety bulb .........cccccoviiiiiiiieieeeee e each....... 14651-00
Pipet, serological, 2 ML ........ccooouiiiiiiiiieiece e each........... 532-36
Pipet, TenSette, 0.1 t0 1.0 ML......cociiriiiiiiiieeee e each....... 19700-01
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Pipet Tips, for 19700-01 TenSette Pipet .......cccevveeveieiiieiieniienienieeieeene 50/pkg....... 21856-96
PourRite Ampule Breaker...........cooveriiiiiiiiiieeiecsieeseee e each....... 24846-00
Thermometer, -10t0 110 OC ..o each ......... 1877-01

For Technical Assistance, Price and Ordering

In the U.S.A. call 800-227-4224

Outside the U.S.A.—Contact the Hach office or distributor serving you.

148
LIEAT  http://www. watertest. com.cn  Tel:010-88018877 (dt5)  021-63176770 (_Eif)



fHEEH RICRE PERE
R A

L. B NSO 2 R A
1% 8 R A R 7
T o
$%~: PRGM
e R

PRGM?

T A2 RS A
as R, MHLET
K BEAT WA 2 R
1Fo

ce || ENTER

5. %

TIMER ENTER
BIFUHIEAT 1 0Bk
Mo K485 L R
I R R TS
1k,

s SIS IR A
i 2o BEME LW
WRIIA LS,
I AT ATHH.

(0 to

(=)o)

2. $%F: 54 ENTER
Bt R
0.00 mg/L. NO3-N
F1 ZERO E¥x .

Vs WMl
Amos) i, #%F:
CONC #

5.0 mg/L NO3-N)

.

3. AR LI 4. AR TURRAFE A
N 10mL FEf . AN —4) NitraVer 5 filifig
Horp— AR R THIA BRI (FRIRAE),
FE, G343 .

SEEVER

TS 8171

6. FETFI A S,
Bt R

5:00 TIMER 2
P{¥% F  ENTER
BITUE 5 Bt
i

e 2o m A
NitraVer 5 7% & id
Vilgrd R ey ]
HITEY), HAEANZ
TG AR

e WRAA,
A THEHTL

7. VPR SE, 8. K AN

THARRE AV AN T
B,

IMPRALRE - L L ol

T it o

149



9. ¥ 7ZERO, FREMH 10, B Pl FE N 11. #  READ
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Sampling and Storage
Collect samples in clean plastic or glass bottles. Store at 4 °C (39 °F) or lower if the
sample is to be analyzed within 24 to 48 hours. Warm to room temperature before
running the test. For longer storage periods, adjust sample pH to 2 or less with sulfuric
acid, ACS (about 2 mL per liter). Sample refrigeration is still required.
Before testing the stored sample, warm to room temperature and neutralize with 5.0 N
Sodium Hydroxide Standard Solution.
Do not use mercury compounds as preservatives.
Correct the test result for volume additions; see Correction for Volume
Additions, (Section 1) for more information.

Accuracy Check
Standard Additions Method
a) Fill three 25-mL graduated mixing cylinders with 25 mL of sample.
b) Snap the neck off a Nitrate Nitrogen Ampule Standard Solution, 100 mg/L. NO3-N.
¢) Use the TenSette Pipet to add 0.1, 0.2, and 0.3 mL of the standard to the three
samples. Stopper and mix well.
d) For analysis with AccuVac Ampuls, transfer the solutions to dry, clean 50 mL
beakers. For analysis with powder pillows, transfer only 10 mL of the solution to dry,
clean sample cells.
€) Analyze each sample as described above. The nitrate nitrogen (NO3-N) concentration
should increase 0.4 mg/L for each 0.1 mL of standard added.
f) If these increases do not occur, see Standard Additions (Section 1) for more
information.
Standard Solution Method
A 1.0 mg/L Nitrate Nitrogen Standard Solution is available from Hach. Use this
standard in place of sample in the above procedure.
Standard Adjust
To adjust the calibration curve using the reading obtained with the 1.00-mg/L standard
solution, press the SETUP key and scroll (using the arrow keys) to the STD setup option.
Press ENTER to activate the standard adjust option. Then enter 1.0 to edit the standard
concentration to match that of the standard used. Press ENTER to complete the
adjustment . See Section 1, Standard Curve Adjustment for more information.

Method Performance
Precision
In a single laboratory using a standard solution of 3.0 mg/L nitrate nitrogen (NO3--N)
and two representative lots of powder pillows with the instrument, a single operator
obtained a standard deviation of +0.2 mg/L nitrate nitrogen.
In a single laboratory using a standard solution of 3.0 mg/L NOs-N and two
representative lots of AccuVac Ampuls with the instrument, a single operator obtained
a standard deviation of +0.1 mg/L nitrate nitrogen.
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Estimated Detection Limit
The estimated detection limit for programs 53 and 54 is 0.2 mg/L NO3-N. For more
information on the estimated detection limit, see Section 1.

Summary of Method
Cadmium metal reduces nitrates present in the sample to nitrite. The nitrite ion reacts in
an acidic medium with sulfanilic acid to form an intermediate diazonium salt which
couples to gentisic acid to form an amber-colored product.

Pollution Prevention and Waste Management
NitraVer 5 contains cadmium metal. Both samples and reagent blanks will contain
cadmium (D006) at a concentration regulated as hazardous waste by the Federal RCRA.
Do not pour these solutions down the drain. See Section 3 for more information on
proper disposal of these materials.

PR (AR )
Fr R
ES WA Hfir ®e

NitraVer SEFRERAFIMIL ..o L 100/pkg .......21061-69
FES EE T, 10-20-25 mL, W/CaP «..ocvoveceeceee e D 6/pkg .......24019-06
R AFIMNARAEH ACCUVAC ZHiiR)
NitraVer SEEFRER AT 2. ..o ] W 25/pKg ... 25110-25
BEME L 50 ML oo  FSS each .......... 500-41
FE T e | R 6/pkg ......... 1731-06
OPTIONAL REAGENTS
Bromine Water 30 /L .....c.cooiiiiiiiiiieeieeeee e 29 mL~............ 2211-20
Nitrate Nitrogen Standard Solution, 1.0 mg/L as NO3-N.........c.ccc....... 500 mL............ 2046-49
Nitrate Nitrogen Standard Solution, 100 mg/L as NO3-N...................... 500 mL............ 1947-49
Nitrate Nitrogen Standard Solution, PourRite Ampule,
100 mg/L as NO3-N, 2 ML.....cccoiiiiniiiiiiiieeeeeeeeee e 20/pkg............ 1947-20
Phenol Solution, 30 @/L .....cocueeiieiieieeieee et 29 mL............ 2112-20
Sodium Hydroxide Standard Solution, 5.0 N ........ccccccvevirnnee. 50 mL SCDB-............ 2450-26
SUfuric ACId, ACS ... 500 mL+.............. 979-49
Water, AEIONIZE........evvveiiiiiiiieeeeeiee et 4L......... 272-56
OPTIONAL APPARATUS
AccuVac Snapper Kit.......oooveiiiiienieieceeieee et each.......... 24052-00
Cylinder, graduated, mixing, 25 mL..........ccocceviiriiiniiniecieee e, each.......... 20886-40
Dropper, for 1-0Z DOLLIE .......ceeeiieiieiieeeeeeeeee e each........... 2258-00
pH Paper, 1 to 11 pH Units........ccoceeviiniiniieiieiecieeeee e 5 rolls/pkg.............. 391-33
pH Meter, sensiOR™1, POTtable..............cocooveveveveveeeeeeereeeeeeeeeeeeeeenenees each.......... 51700-10
Pipet Filler, safety bulb .........cccccoevieiiiniiiiieee e each.......... 14651-00
Pipet, serological, 2 ML .........cccciiiiiiiiiiieieeeeeeee e each............. 532-36
Pipet, TenSette, 0.1 t0 1.0 ML......cooiiiiiiiieiieieee e each.......... 19700-01
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Pipet Tips, for 19700-01 TenSette Pipet ........ccceeceveciiereenienierieeieeee 50/pkg.......... 21856-96
PourRite Ampule Breaker............cccoeiieiiiiieniiiiiicceee e each.......... 24846-00
For Technical Assistance, Price and Ordering

In the U.S.A.—Call 800-227-4224

Outside the U.S.A.—Contact the Hach office or distributor serving you.
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Sampling and Storage

Collect samples in clean plastic or glass bottles. Store at 4 °C (39 °F) or lower if the
sample is to be analyzed within 24 to 48 hours. Warm to room temperature before
running the test. For longer storage periods, adjust sample pH to 2 or less with sulfuric
acid, ACS (about 2 mL per liter). Sample refrigeration is still required.

Before testing the stored sample, warm to room temperature and neutralize with 5.0 N
Sodium Hydroxide Standard Solution. Do not use mercury compounds as preservatives.
Correct the test result for volume additions; see Correction for Volume Additions
(Section I) for more information.

Accuracy Check

Standard additions Method

a) Fill three 25-mL graduated mixing cylinders with 15 mL of sample.

b) Snap the neck off a Nitrate Nitrogen Ampule Standard Solution, 12.0 mg/L NO3-N.
¢) Using the TenSette Pipet, add 0.1, 0.2, and 0.3 mL of the standard to the three
samples. Stopper and mix well.

d) Analyze each sample as described above. The nitrate nitrogen concentration should
increase 0.08 mg/L for each 0.1 mL of standard added.

e) If these increases do not occur, see Standard Additions (Section 1) for more
information.
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Standard Solution Method

Prepare a 0.20 mg/L nitrate nitrogen standard by diluting 2.00 mL of a 10.0 mg/L
Nitrate Nitrogen Standard Solution to 100.0 mL with deionized water. Use this standard
in place of sample in Step 3.

Standard Adjust

To adjust the calibration curve using the reading obtained with the 0.20-mg/L standard
solution, press the SETUP key and scroll (using the arrow keys) to the STD setup option.
Press ENTER to activate the standard adjust option. Then enter 0.20 to edit the standard
concentration to match that of the standard used. Press ENTER to complete the curve
adjustment.

If you are using a reagent blank correction, the blank correction should be entered
before the Standard Adjust feature is entered. See Section 1, Standard Curve

Adjustment for more information.

Method Performance

Precision

In a single laboratory using a standard solution of 0.25 mg/L nitrate nitrogen (NO3-N)
and two representative lots of reagent with the instrument, a single operator obtained a
standard deviation of +0.03 mg/L nitrate nitrogen.

Estimated Detection Limit

The estimated detection limit for program 55 is 0.01 mg/L NO3-N. For more
information on the estimated detection limit, see Section 1.

Summary of Method

Cadmium metal reduces nitrates present in the sample to nitrite. The nitrite ion reacts in
an acidic medium with sulfanilic acid to form an intermediate diazonium salt which

couples to chromotropic acid to form a pink-colored product.

Pollution Prevention and Waste Management

NitaVer 6 contains cadmium metal. Both samples and reagent blanks will contain
cadmium (D006) at a concentration regulated as hazardous wastes by the Federal
RCRA. Do not pour these solutions down the drain. See Section 3 for more information

on proper disposal of these materials.
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MEEFEAEFR ER IR 22 (100 ESES). ... et ceeeeeeeeee e 24298-00
45 (1) 21071-69, (1) 21072-49
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NitriVer 3 FEERERRFI v | R 100/pkg.......... 21071-69
NitraVer 6 AR ERIRFIIAD oo, I e 100/pkg.......... 21072-49
PR

BT, 25 ML | ISR (AT 1896-40
FEM LTI, 10-20-25 mL, W/ Cap.....cocvceceeeeceeen S 6/pkg......... 24019-06
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OPTIONAL REAGENTS
Description Unit Cat. No.

Bromine Water, 30 @/L......ccccooiniiiiniriiiinieteeeeeeee e 29 mL*............ 2211-20
Nitrate Nitrogen Standard Solution, 10.0 mg/L as NO3--N................... 500 mL.............. 307-49
Nitrate Nitrogen Standard Solution, Voluette ampule,

12 mg/L as NO3--N, 2 ML c.eoiiiiiiiiiieeeeee et 20/pkg.......... 25587-20
Phenol Solution, 30 @/L .....cceeeiiiieiieeeeee et 29 mL............ 2112-20
Pretreatment Kit, contains: (1) 2112-20, (1) 2211-20 ......ccovvveeveeecrieennens each............ 2268-00
Sodium Hydroxide Standard Solution, 5.0 N ..........cccceevirnnene. 50 mL* SCDB............ 2450-26
SUIUTIC ACIA, ACS .o 500 mL*.............. 979-49
Water, AEIONIZE. .......vveeeiiiiiiiieeeieee et e e e s e 4L 272-56
OPTIONAL APPARATUS

Ampule Breaker, PourRite AmMpules ..........ccoocvviiiiiniieiiieeneeeeceeee each.......... 24846-00
Dropper, for 29-mL Dottle........ccooviiiiiiiiiieeeeeeeeeee e each........... 2258-00
Flask, volumetric, Class A, 100 ML ........oooooiiiiiiiiiiiiiieeeeeeeeeeeeeeee each.......... 14574-42
pH Indicator Paper, 1 t0 11 pH ....coooiviiiiiieeeee S-roll/pkg.............. 391-33
pH Meter, sensiORm™1, POTtable..............cocoovevevevereeeeeeeeeeeeeeeeeeeeeeenees each.......... 51700-10
Pipet, serological, 2 ML ........ccoccviiiiiiiieieeee e each.............. 532-36
Pipet, TenSette, 0.1 t0 1.0 ML......coooiiiiiiiieiieieeee e each.......... 19700-01
Pipet Tips, for 19700-01 TenSette Pipet .......cccceeeeeiiierieninnierieeieee 50/pkg.......... 21856-96
Pipet, volumetric, Class A, 2.00 ML.......cccooiiiriiniinieieeeeeeee e, each.......... 14515-36
Pipet Filler, safety bulb .........cccccoerieiiiiiieiecee e each.......... 14651-00
Thermometer, -10t0 110 OC ..ooomniiiiiiiiiieeeeeee e each ........... 1877-01

Nitrate at these levels can be determined directly using the Nitrate lon Selective Electrode
(Cat. No. 50235-00).

For Technical Assistance, Price and Ordering
In the U.S.A.—Call 800-227-4224

Outside the U.S.A.—Contact the Hach office or distributor serving you.

158
LIEAT  http://www. watertest. com.cn  Tel:010-88018877 (dt5)  021-63176770 (_Eif)



fHESEh $RTEEE S 2 (0 to 0.50 mg/L NO3-N) 2. 10020
Test ‘N Tube

LN SRS 2. $F: 57 ENTER 3. Jjgh% COD/TNT &AL 4. T FFSE4 iy £k i

e thTest ‘N Tube  FRHeds bibn: #, BIROORE S PR Om, A3
IFET G5 0.00 mg/L. NO3-N @M E, X5 A 1. 00 mL #E 5 (b
$%F: PRGM FIZEROKEI b5 o Az EA AN . AFEREAD
BN TR
PRGM? I PR RIS
LI 2 KA T
A I

5. i Blai, ¥+ 6. HBMETIM 7. K= A ulFfARE 8. 5.
UALTHF IR 5 - Hha PR e 1 LS

Ve ZR AR L
RN IR
JEIE T/ AT, 7
1] GE-FECZT R MG
N7 Z NG RS HE LK
& RIEHAHMIEM
WP FEF P
PERFEFFM, F2
BRI PG - 1%L
FE— AR F. ER
1Ko

159



ZERO

0
9. #F: ZERO 10. fERFFI S R,
FREBAR, bist Mo,

BN

0.0 mg/L NO3-N

13. AETHI &S )5

14, R PR BON
PR TN ARG R
S, HHTBME

1. Mk —w
NitraVer Xi® BN
FPAFER .
A IRAE T BOR 5
(FUHRRAE)

15. B

12. #% F: TIMER

4% F: ENTER

Y FF U 5 38 v
T o R ANEL e B
RFEI

I s UIRIIR 217 11
PBERIF AL
I LTI A f
5 B, IR
13—16 #.,

16. #% ~: READ
REFE AR, Biscks
L RNO3-NI & e, R

L FEIA AR EL, {7 f&mg/ Lo
T W TGRS
RHTTEREFCIE
T
TV TP F AL PR
il WK T1 mg/lL= A T4k
M % F1000 mg/LA T4k
i AT
EAHPR £ WK T12 mg/lLr=AE T THt. 2:F2100mg/L LA P 0T A 8 & T3 vl i N
400mgJR ZFNMOmMLFE M . TRA . RS2 A ER 2505 o
160
LIEAT  http://www. watertest. com.cn  Tel:010-88018877 (dt5)  021-63176770 (_Eif)




Sampling and Storage
Collect samples in clean plastic or glass bottles. Store at 4 °C (39 °F) or lower if the
sample is to be analyzed within 24 to 48 hours. Warm to room temperature before
running the test. For longer storage periods (up to 14 days), adjust sample pH to 2 or
less with sulfuric acid, ACS (about 2 mL per liter). Sample refrigeration is still
required.
Before testing the stored sample, warm to room temperature and neutralize with 5.0 N
Sodium Hydroxide Standard Solution.
Do not use mercury compounds as preservatives.
Correct the test result for volume additions; see Correction for Volume Additions in

Section 1 for more information.

Accuracy Check
Standard Additions Method
a) Fill three 25-mL graduated mixing cylinders with 25 mL of sample.
b) Snap the neck off a fresh High Range Nitrate Nitrogen Voluette Ampule Standard,
500 mg/L NOs-N.
¢) Use the TenSette Pipet to add 0.1, 0.2, and 0.3 mL of standard to the three mixing
cylinders, respectively. Mix each thoroughly.
d) Analyze each sample as described in the procedure; use a 1-mL aliquot of the spiked
sample in each test. The nitrogen concentration should increase 2.0 mg/L for each 0.1
mL of standard added.
e) If these increases do not occur, see Standard Additions (Section 1) for more
information.
Standard Solution Method
To test accuracy, prepare a 20.0 mg/L nitrate nitrogen standard solution by pipetting
2.00 mL of a High Range Nitrate Nitrogen Voluette Ampule Standard Solution, 500
mg/L NOs--N, into a 50 mL Class A volumetric flask. Dilute to the line with deionized
water. Substitute this standard for the sample and perform the test as described in the

procedure.

Method Performance
Precision
In a single laboratory, using a standard solution of 25.0 mg/L nitrate nitrogen (NO3-N)
and two representative lots of reagent with the instrument, a single operator obtained a
standard deviation of £+ 0.5 mg/L NO3-N.
Estimated Detection Limit
The estimated detection limit for program 57 is 0.3 mg/L NO3-N. For more information

on the estimated detection limit, see Section 1.
Summary of Method

Nitrate in the sample reacts with chromotropic acid under strongly acidic conditions to
yield a yellow product with a maximum absorbance at 410 nm.

161



B #&1A)

NitraVer f§fZ#h Test (®N Tube 2 (50 tests) ovvrvereveennes 26053-45
F045: (1) 26055-46, (1) 272-42, *(50) AR =h 740 3 75 0

AR BRI Hifr igs2

Nitrateif iR £5 FHAL BRI ... | R 50/pKg..eveviririrrnne. *
NitraVer 7l B B ..o L 50/pkg.......... 26055-46
P %

COD TERLHR e | RO A........48464-00
T oo | O A e 25843-35
TenSetteFHE, 0.1 10 1.0 ML, | ST A 19700-01
Pipet Tips, for 19700-01 TenSette Pipet ................... VAries ...coevveevennnes 50/pkg.......... 21856-96
TR e 13 e, A 18641-00
OPTIONAL REAGENTS

Nitrate-Nitrogen Standard Solution, Voluette

Ampules, 500 ME/L N ...ooiiiiiiiiieeereee et 16/pkg.......... 14260-10
Sodium Hydroxide Standard Solution, 5.0 N ......cccceccevirviininiienininene. 50mL ............ 2450-26
Sulfuric Acid, ACS, concentrated............ccooeeeeeeieiieeiieeceeciee e 500 mL.............. 979-49
UTEa, ACS ..ttt et st 100 g.......... 11237-26
Water, AEIONIZE.........vvveiiiiiiiieieeee et e 4L......... 272-56
OPTIONAL APPARATUS

Ampule Breaker Kit.........occoviiiiiiiiiiieie et each.......... 21968-00
Cylinder, graduated, mixing, 25-mL (3 required).......cccccocerveeverernienenene. each.......... 26363-40
Flask, volumetric, Class A, S0 ML ..........coooiiiiiiiiiiceee e each.......... 14574-41
pH Paper, 1 to 11 pH Units........cccoceeviiviiiiiieiieeeeeeee e 5 rolls/pkg.............. 391-33
Pipet, volumetric, Class A, 2 ML......cccocciiiiiniiniiieeeeeeeee e each.......... 14515-36
Spoon, Measuring, 0.5 ..cc.coerieriiniiiiiririee e each............. 907-00

For Technical Assistance, Price and Ordering
In the U.S.A.;*Call 800-227-4224

Outside the U.S.A.;*Contact the Hach office or distributor serving you.
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Sampling and Storage

Collect samples in clean plastic or glass bottles. If prompt analysis is impossible, store
at 4 ;aC (39 ;aF) or lower if the sample is to be analyzed within 48 hours. Warm to
room temperature before running the test. Do not use acid preservatives. Remove
suspended solids by filtration.

Accuracy Check

Standard Solution Method

Dissolve 0.150 grams of fresh sodium nitrite and dilute to 1000 mL with deionized
water to prepare a 100 mg/L nitrite standard solution. Prepare this solution daily.
Alternatively, make a dilution of a fresh Hach Nitrite Standard Solution, 821 mg/L NO2
(250 mg/L NO2-N) using Class A glassware. Dilute 10mL of this standard to 100 mL
with deionized water to give an 82 mg/L nitrite standard. Prepare this solution just
before use. Using this solution as the sample, perform the nitrite procedure as described
above.

Method Performance

Precision

In a single laboratory using a standard solution of 123 mg/L nitrite and two
representative lots of reagents with the instrument, a single operator obtained a standard
deviation of +1 mg/L nitrite.

Estimated Detection Limit

The estimated detection limit for program 59 is 2 mg/L NO2. For moreinformation on
the estimated detection limit, see Section 1.
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Interferences
This test does not measure nitrates nor is it applicable to glycol based samples. Dilute
glycol based samples and follow the Low Range Nitrite Procedure.

Summary of Method
The method uses ferrous sulfate in an acidic medium to reduce nitrite to nitrous oxide.
Ferrous ions combine with the nitrous oxide to form a greenish-brown complex in
direct proportion to the nitrite present.

i A 2
il
EUIES FUHR B %%

NitriVer 2 FEFRERRFAR ..o ] 100/pkg ............ 21075-69
FES EE T, 10-20-25, W/ CaP..vnveeeeeeeee e, 2 e 6/pkg ......... 24019-06
OPTIONAL REAGENTS

Nitrite Standard Solution, 821 mg/L NO2 (250 mg/L NO2-N)............ 500 mL .......... 23402-49
Sodium Nitrite, ACS ....cociiiiiiiieiieeeeste ettt 454 g ..o 2452-01
Water, AEIONIZEA .......evvveiiiiiiiieeeeeeeeeeeeeeee et 4L ..o 272-56
OPTIONAL APPARATUS

Balance, analytical, 110 V......coccioiiiiiiieiee et each .......... 26103-00
Balance, analytical, 220 V........cccooiieiieiierieiee et each .......... 26103-02
Flask, volumetric, 1000 ML ..........cooiiiiiiiiiiiiieeeee e each ............. 547-53
Flask, volumetric, 100 mL, Class A........ccoovoomieiiiiiiieieieeeeeee e each .......... 14574-42
Pipet, volumetric, 10.00 mL, Class A ........cccccevoiiriienieniecieeeeieeeeieeeen each ........ 14515-38
Pipet Filler, safety bulb.........ccccocoeriiiiiiiiiieeeeee e each .......... 14651-00

For Technical Assistance, Price and Ordering
In the U.S.A.;*Call 800-227-4224

Outside the U.S.A.;*Contact the Hach office or distributor serving you.
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Sampling and Storage
Collect samples in clean plastic or glass bottles. Store at 4 jaC (39 ;aF) or lower and
analyze within 48 hours. Warm to room temperature before running the test.
Do not use acid preservatives. Remove the suspended solids by filtration.

Accuracy Check

Standard Solution Method
Pipet 5.00 mL of a fresh 250 mg/L NO2-N standard into a 250.0 mL volumetric flask.
Dilute to the mark with deionized water. This makes a 5.00-mg/L intermediate standard.
To prepare a 0.100-mg/L NO2-N standard solution, dilute 10.00 mL of the 5.00-mg/L
intermediate standard to 500 mL in a volumetric flask. Prepare this solution
immediately before use. Run the test using the 0.100 mg/L NO:-N standard in place of
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the sample. Results should be between 0.090 and 0.110 mg/L NO:2-N.
Method Performance
Precision
In a single laboratory, using a standard solution of 0.250 mg/L nitrite nitrogen and two
representative lots of reagent with the instrument, a single operator obtained a standard
deviation of jA0.001 mg/L NO:—N for the powder pillow method and ;A0.003 mg/L
NO:2--N for the AccuVac method.
Estimated Detection Limit
The estimated detection limit for programs 60 and 62 is 0.005 mg/L NO2-N. For more
information on derivation and use of Hach; s estimated detection limit, see Section 1.
Summary of Method
Nitrite in the sample reacts with sulfanilic acid to form an intermediate diazonium salt.
This couples with chromotropic acid to produce a pink colored complex directly
proportional to the amount of nitrite present.

i
il
EUIES FUHR B %%

NitriVer 3 FEERERRFIH v 1 o, 100/pkg....... 21071-69
[z

NitriVer 3 FHREAFA AccuVac L. ..oovevene. 1 2. 25/pkg....... 25120-25
P a%

B, 50 mL (for AccuVac procedure) ..........c.cocvevveeeneee. | R A 500-41

or

FEdh EE A, 10-20-25 mL (powder pillow procedure) .....2 .c..oveeeveenee. 6/pkg....... 24019-06
OPTIONAL REAGENTS

Nitrite Standard Solution, 250 mg/L as NO2-N ......cccccoceviinininninennene. 500 mL ....... 23402-49
Water, AEIOMIZE........evveeiiiiiiieeeeeee et e e e e eaaaee s 4L....... 272-56
OPTIONAL APPARATUS

Description Unit Cat. No.
AccuVac SNapper Kit......oooeeiiiiieieieseeeee ettt each....... 24052-00
Flask, volumetric, 250 ML...........oooiiiiiiiiiiiiiiiieeeeeeeeeee e each....... 14574-46
Flask, volumetric, 500 mL...........ocoooviiiiiiiiiiiiiieeeeeeeee e each....... 14574-49
Pipet, serological, 10 ML ........ccccoiiiiriiiiiii e each........... 532-38
Pipet, TenSette, 1 t0 10 ML......ccccieiiiriiiiiiieee e each....... 19700-01
Pipet Tips for 19700-01 TenSette Pipet .......ccccevieriieiieiieienieeieeieeene 50/pkg....... 21856-96
Pipet, volumetric, Class A, 5.00 ML........cccooiiiiiiiiiiniiieeeee e each....... 14515-37
Pipet, volumetric, Class A, 10.00 ML.........cccceeiiiiiiniiiiiiieeeeeeeese e each....... 14515-38
Pipet Filler, safety bulb .........cccccoerieiiiiiiieeeeeee e each....... 14651-00
Thermometer, -10 t0 110 jAC........cociriiiiiiieiieeeceeeee e each......... 1877-01

For Technical Assistance, Price and Ordering
In the U.S.A. call 800-227-4224

Outside the U.S.A.;*Contact the Hach office or distributor serving you.
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Sampling and Storage
Collect samples in clean plastic or glass bottles. Store at 4 ;aC (39 ;aF) or lower and
analyze within 48 hours. Warm to room temperature before running the test.
Do not use acid preservatives. Remove suspended solids by filtration.

Accuracy Check
Standard Solution Method
Pipet 5.00 mL of a fresh Hach standard, 250 mg/L as NO2 -N into a Class A 250-mL
volumetric flask. Dilute to the line with deionized water to make a 5.00-mg/L
intermediate standard. Pipet 10.00 mL of the 5.0-mg/L intermediate standard into a
Class A 500-mL volumetric flask. Dilute to the line with deionized water to make a
0.100 mg/L NO2-N standard solution. Prepare immediately before use.
Run the test using the 0.100 mg/L NO2-N standard in place of the sample.Results
should be between 0.090 and 0.110 mg/L NO2-N.

Method Performance
Precision
In a single laboratory, using a standard solution of 0.250 mg/L nitrite nitrogen and two
representative lots of reagent with the instrument, a single operator obtained a standard
deviation of A0.004 mg/L NO:-N.
Estimated Detection Limit
The estimated detection limit for program 63 is 0.006 mg/L. NO2-N. For more
information on derivation and use of Hach; s estimated detection limit, see Section 1.

Summary of Method
Nitrite in the sample reacts with sulfanilic acid to form an intermediate diazonium salt.
This couples with chromotropic acid to produce a pink-colored complex directly
proportional to the amount of nitrite present.

P

NitriVer.3 fif2 5 Test {®N Tube RF Set (50 teStS) ..vurvrrverrrreeeeeeeeeeeeeeeeeenenn, 26083-45
L FE:

(50) NitriVer.3 FEFREE Test (N TRETIL wooveoveoeeeeeeeeeee e *
TR, 6 X 10 MIMLO/PKE oot 22758-06
TR, Tor 22758-06 VIalS, 6/PKE......cvveieiereereieiiieeeeieieieieeieiese ettt 22411-06
FEBE TR, L0 272-42
RN €

FifHR
ES UK LA

COD/TNT FEELRE ..o, | OO A~....... 48464-00
T e, 13 S 18641-00
W, TenSette, 1 t0 10 ML....voeeeeeeeeeeeeeeeeee e | A, 19700-10
Pipet Tips for 19700-10 TenSette Pipet .........cccevvvvvveernnen. | 50/pkg....... 21997-96
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OPTIONAL REAGENTS

Nitrite Standard Solution, 250 mg/L as NO2-N .....ccccecvvviieiiienienieieee. 500 mL ....... 23402-49
Water, AEIOMIZE........evveeiiiiiiieeeeeee et e e e e eaaaee s 4L....... 272-56
OPTIONAL APPARATUS

Flask, volumetric, 250 ML...........oooiiiiiiiiiiiieiieeeeeeeeee e each....... 14574-46
Flask, volumetric, 500 mL...........ccooiviiiiiiiiiieiiieieeeeeeeee e each....... 14574-49
Pipet, volumetric, Class A, 10.00 ML.........cccceriiriiniiiieeereeeee e each....... 14515-38

For Technical Assistance, Price and Ordering
In the U.S.A. call 800-227-4224

Outside the U.S.A.;*Contact the Hach office or distributor serving you.
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Sampling and Storage
Collect samples in clean plastic or glass bottles. Most reliable results are obtained when
samples are analyzed as soon as possible after collection. If chlorine is known to be
present, the sample must be treated immediately with sodium thiosulfate. Add one drop
of Sodium Thiosulfate Standard Solution, 0.1 N, for each 0.3 mg of chlorine present in
a one liter sample.
To preserve the sample, adjust the pH to 2 or less with concentrated sulfuric acid (about
2 mL per liter). Store samples at 4 jaC or less. Samples preserved in this manner can be
stored up to 28 days. Just before testing the stored sample, warm to room temperature
and neutralize with 5.0 N Sodium Hydroxide Standard Solution. Correct the test result
for volume additions; see Correction for Volume Additions, in Section 1 for more
detailed information.

Accuracy Check
Standard Additions Method
a) Fill three 25-mL mixing cylinders with 20 mL of sample.
b) Use the TenSette Pipet to add 0.1, 0.2, and 0.3 mL of Ammonium Nitrogen Standard,
10 mg/L as NHs-N to the three samples. Stopper the cylinders and mix well.
¢) Analyze a 10-mL portion of sample as described above. The ammonia nitrogen
concentration should increase 0.05 mg/L for each 0.1 mL of standard added.
d) If these increases do not occur, see Standard Additions (Section 1) for more
information.
Standard Solution Method
Prepare a 0.40 mg/L ammonia nitrogen standard by diluting 4.00 mL of the Ammonia
Nitrogen Standard Solution, 10 mg/L, to 100 mL with deionized water. Or, using the
TenSette Pipet, prepare a 0.40 mg/L ammonia nitrogen standard by diluting 0.8 mL of a
Ammonia Nitrogen Voluette Standard Solution, 50 mg/L as NHs-N, to 100 mL with
deionized water.

Method Performance
Precision
In a single laboratory using a standard solution of 0.40 mg/L ammonia nitrogen (NH3-N)
and two representative lots of reagent with the instrument, a single operator obtained a
standard deviation of +0.02 mg/L ammonia nitrogen.
Estimated Detection Limit
The estimated detection limit for program 64 is 0.02 mg/L NH3-N. For more
information on the estimated detection limit, see Section 1.

Summary of Method
Ammonia compounds combine with chlorine to form monochloramine.
Monochloramine reacts with salicylate to form 5-aminosalicylate. The
S-aminosalicylate is oxidized in the presence of a sodium nitroprusside catalyst to form
a blue-colored compound. The blue color is masked by the yellow color from the excess

reagent present to give a final greencolored solution.
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P A FIRES (R )
FAIRF] for 10-mL AER (100 1ESTS) . .evveeeeiieeeee e 26680-00
FH5: (2) 26531-99, (2) 26532-99
R E
RFIFPE BRI AT ig=)

Ammonia Cyanurate AL oo 2 £ 100/pkg .......... 26531-99
Ammonia Salicylate AL oo 2 e, 100/pkg .......... 26532-99
FEfb EE B, 10-20-25 mL, W/ €ap oo 2 s 6/pkg .......... 24019-06
OPTIONAL REAGENTS

Ammonia Nitrogen Standard Solution, 10 mg/L as NH3-N ................. 500 mL .............. 153-49
Ammonia Nitrogen, PourRite Ampules, 50 mg/L as NH3-N, 2 mL.......20/pkg .......... 14791-20
Cylinder, graduated, mixing, 25 mL ........ccocieiiiiiiniieieee e each .......... 20886-40
Sodium Hydroxide Standard Solution, 1.0 N..........ccccceeeenennne. 100 mL MDB ............ 1045-32
Sodium Hydroxide Standard Solution, 5.0 N..........cccecveiienenee. 50 mL SCDB ............ 2450-26
Sodium Thiosulfate Standard Solution, 0.1 N..........cceevvuvvvneenenn. 100 mL MDB .............. 323-32
Sulfide Inhibitor Reagent Powder Pillows .........cccccceeviiniviciinniiiieenn, 100/pkg ............ 2418-99
Sulfuric Acid, concentrated, ACS ........oooviiiiiiiiiieiieeeeeeeeeeeeee e 500 mL .............. 979-49
Sulfuric Acid Standard Solution, 1.0 N........ccccccooeviiiiiiiineeeennen. 100 mL MDB ............ 1270-32
Water, AEIONIZEA .......evveeiiiiiiieeeeeeeeee et e e e e e e 4L .............. 272-56
OPTIONAL APPARATUS

Cylinder, graduated, polypropylene, 500 mL...........ccccoeviiniiiiiiiireieenee each ........... 1081-49
Distillation Heater and Support Apparatus, 115 V ..o each .......... 22744-00
Distillation Heater and Support Apparatus, 230 V ....c.ccoceevininieninenicnnns each .......... 22744-02
Distillation Set, General PUIrpOSE .........ccccoveeviininieieninieiereeteeeeeee each .......... 22653-00
Filter Paper, folded, 12.5 CM ....cooiieiiiiieiieieeee e 100 ............ 1894-57
Flask, Erlenmeyer, polypropylene, 500 mL ..........ccocveiieiieninnieiireieeen. each ........... 1082-49
Flask, volumetric, Class A, 100 mML..........ccccoeeeeiiiiiiiiiiee e each .......... 14574-42
Funnel, poly, 65 MM.....ccccoiiiiiiiiiee e each .......... 1083-67
pH Meter, sensiOR 1, portable ...............ccoveveveveeeeeeeeeeeeeeeeeeeseeeens each .......... 51700-10
Pipet Filler, safety bulb.........ccccccoeriiiiiniiiieeee e each .......... 14651-00
Pipet, TenSette, 0.1 t0 1.0 ML......coooiiiiiiiieiieieeee e each ......... 19700-01
Pipet Tips, for 19700-01 TenSette Pipet ........ccceeceveiiierienienieiieeieeee, 50/pkg .......... 21856-96
Pipet, volumetric, Class A, 2.0 ML .....cccooviiiiiiiieieeeeeeee e, each ......... 14515-36
PourRite Ampule Breaker Kit .........cccccceevierieniiiiieieeeeeeeeee e each .......... 24846-00
Thermometer, -10 t0 110 jAC........coooiiiiiieieeeeee e each .......... 1877-01

For Technical Assistance, Price and Ordering
In the U.S.A.;*Call 800-227-4224

Outside the U.S.A.;*Contact the Hach office or distributor serving you.

176
LIEAT  http://www. watertest. com.cn  Tel:010-88018877 (dt5)  021-63176770 (_Eif)



Bl EC%

,:
28]

(0 to 150 mg/L)

Nessler ¥ (FREHfEMTR)

Choose Desired

Program Accuracy

L. 15 2 ok il (1 5
R, MR
I ARLIE . VRN I
F 7 BEIE 35 oy B A
2

5. MR ER —IEPIE R
(I I TR s 20
SR G 2 (R A
2 EARE il B AN 1 2%
FR25mL TR A e )
s

2. DT R
it TR I AR A [ 2
R E BT AR
HAikFE

6. 70K TKN

TR AN 54
faH

S 8075

3. AR SR Yl
ALY 9
% ~: PRGM
IR SR TN

PRGM?

7. % 8.0 N KOH }n
NB|RASE R, &
W—. HRHE—IX
AR

177

4. %R

85 ENTER
FEE S LT
mg/L, TKNFIZERO
Bl b

il

8. fEPIAN & rh e
AN LT KH A2 20mL
ZUEE M 1ke ARG )
I3 ) ke e
FIB BN )
2P RG . B
J& T A3 &
I SR IR A R
B ERET, R
E2V S DA RN



e

T

9. fEWAEMPAEE 10, BRI 00mL 11, #% F: 12. Y TH iy 25 fi5
ANEB KA 25mL  Nesslersidfl 2|4 TIMER  ENTER 735Kl fEyd A 2l s
ZIE. WIS, WP, SIS, WA KT 2 BN AN ARZR 2 L
5. TN T .

VI VEMES TR

28
FZERO ) READ
1 = *

3. 7 FAMEION 14, f% ZERO, $EEPKE 15, KTEIAFEON 16 #%F: READ

FemEmast, S8 A%, R FERIGRCAS R B IREPIA RS, BRRES

B it o 0 mg/L TKN L St s i L AR B3
B, S mg/Le

I - DI TG 4
KT HERG IR 1T B
FEIE

178
Y& http://www. watertest.com.cn  Tel:010-88018877 (dtZ=)  021-63176770 (L&)

W
[
b\



ppm TKN = 5rA

BxC

17. WRIEAXTER 7 KFFEH9pom TKN=mg/L TKN
IIRTE2 S

A = mg/L WonfH

B = g (or mL/K) VHfi#
B

C=mL JHMESS HIFE M
AT AR

Table 1 Analysis Volumes Based on Concentration

AQUEOUS SAMPLES (Solutions of suspensions in water- less than 1% solids)
Expected Nitrogen Concentration (mg/L) Analysis Volume (mL)
0.5-28 10.00
2-112 5.00
11-560 2.00
45-2250 1.00
425-22500 0.50
DRY SAMPLES
Expected Nitrogen Concentration (mg/L) Analysis Volume (mL)
42-2200 10.0
108-5600 5.00
350-18000 2.00
1000-56000 1.00
4200-220000 0.50
OILS AND FATS
Expected Nitrogen Concentration (mg/L) Analysis Volume (mL)
85-4500 10.0
210-11000 5.00
2100-11000 1.00
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Sampling and Storage
Collect samples in a cleaned glass or plastic container. Adjust the pH to 2 or less with
sulfuric acid (about 2 mL per liter) and cool to 4 jaC. Preserved samples can be stored
up to 28 days.

Accuracy Check
Kjeldahl Nitrogen Standard Method
This procedure checks digestion efficiency and indicates that amount of bound nitrogen
that is freed during digestion. The methods and standards available to check digestion
technique are found in the Accuracy Check section following the procedures in the
Digesdahl Digestion Apparatus Instruction Manual. Using the digested Kjeldahl
standard, perform the above TKN analysis on the colorimeter. The TKN value should
come within about jA3% of the value of the prepared Kjeldahl standard.
Standard Solution Method (to check calibration accuracy only)
Add one drop of TKN Indicator to each of two 25-mL graduated mixing cylinders. Fill
one cylinder to the 20-mL mark with deionized water. Fill the other cylinder to the
20-mL mark with a 1.0 mg/L Ammonia Nitrogen Solution. Add 3 drops of Mineral
Stabilizer to each cylinder. Invert several times to mix. Add 3 drops of Polyvinyl
Alcohol Dispersing agent to each cylinder. Perform the TKN procedure as described in
Steps 9 to 16. This display should show 26-27 mg/L TKN.
User Calibration
For most accurate results, use a user-calibrated program. The Standard Adjust feature
should not be used with a user-entered calibration; it will hinder performance.
A one-time setup of a program for TKN is recommended for each new lot of reagents.
A new calibration may be performed for each lot of Nessler Reagent by following these
instructions:
Standard Preparation
Use the following standards to make a calibration curve. See Preparing a User-Entered
Calibration Curve on page 49, for more information and instructions. Prepare standards
representing concentrations of 20, 60, 80, 100, 140 and 160 mg/L NH3-N as follows:
a) Using volumetric pipets, transfer 5.0, 15.0, 20.0, 25.0, 35.0, and 40.0 mL of 100
mg/L NH3-N standard solution into six separate 100-mL volumetric flasks. Dilute to
volume with deionized water, stopper, and invert to mix.
b) Begin at step 4 of the procedure using a 3-mL aliquot for the sample volume. Also
prepare a blank solution by substituting a 3 mL aliquot of deionized water for sample in
Step 4.
Note: Standard solutions are prepared as if a 25-mL volume was used for the digestion. Actual
concentrations prepared in Step 1 are 5, 15, 20, 25, 35, and 40 mg/L NH3-N. These represent
original concentrations of 20, 60, 80, 100, 140, and 160 mg/L NH3-N, based on the 25 to 100
mL dilution in the digestion.
User Entered Calibration Settings For TKN
Program # =101 to 105
Wavelength = 420 nm
Resolution = 0 mg/L
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Method Performance
Precision
In a single laboratory using a standard solution of 64 mg/L TKN and two representative
lots of reagent with the instrument, a single operator obtained a standard deviation of
iA1.0 mg/L TKN.
Estimated Detection Limit
The estimated detection limit for program 65 is 2 mg/L TKN. For more information on
the estimated detection limit, see Section 1.

Summary of Method

i°Total Kjeldahl Nitrogen;+ (also called crude protein) refers to the combination of
ammonia and organic nitrogen. Organically-bound in the trinegative state, it is
converted into ammonium salts by the action of sulfuric acid and hydrogen peroxide.
The ammonia is then analyzed by a modified nessler method test. The Mineral
Stabilizer complexes calcium and magnesium. The Polyvinyl Alcohol Dispersing Agent
aids the color formation in the reaction of Nessler Reagent with ammonium ions. A
yellow color forms, proportional to the ammonia concentration.

Pollution Prevention And Waste Management
Nessler reagent contains mercuric iodide. Both the sample and blank will contain
mercury (D009) at concentrations regulated as a hazardous waste by the Federal RCRA.
Do not pour these solutions down the drain. See Section 3 for more information on
proper disposal of these materials.

B #&1A)

L B T2 s 24953-00
FU45: (1) 21196-49, (1) 23766-26, (1) 21194-49, (1) 23765-26, (1) 282-32, (1) 23144-26, (1)
979-49, (1) 22519-26

AR BRI Hifr igs2

T, 50%0 e 20 ML, 490 mL.......... 21196-49
T IFFLTE TN oo 6 J......50 mL SCDB.......... 23766-26
NessIers TEF oo 2mL..eiieenn. 500 mL.......... 21194-49
Polyvinyl R EGH]. ..o 6 ... 50 mL SCDB.......... 23765-26
SAEALFIFRUEIE I, 8.0 N AE . 100 mL MDB.............. 282-32
SAEAL IR, 1.0 N, AE . 50 mL SCDB.......... 23144-26
BRAEIR, ACS oo 6ML...cooveeean. 500 mL............. 979-49
TN FEZRT oo 2 V.. 50 mL SCDB.......... 22519-26
FEBITTK e, = 4L, 272-56
P T A%

Boiling Chips, BRALTE ..o e S 500 g....... 20557-34
TR T, 25 ML e, A 21190-40
e, TenSette, 0.1 t0 1.0 ML..cveveeeeeeeeeeeeeeeen | SRR A e, 19700-01
W S, 19700-01 TenSette FEVE . .oovovveeveeeeene. S 50/pkg.......... 21856-96
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GAEPIR cevererererereenereresesereee D N 20974-00

FES EEE I, 10-20-25 mL, W/ cap....oovveeeeeeeeeeeeene. S 6/pkg.......... 24019-06
R4 BT v R —

RS EEEEE, 115V e Lot I 23130-20
THIRALEEEEE, 230 V e Lot (N 23130-21
OPTIONAL REAGENTS

Ammonia Nitrogen Standard Solution, 1 mg/L NH3-N..........c.ccceeneens 500 mL............ 1891-49
Ammonia Nitrogen Standard Solution, Voluette Ampule,

150 mg/L NH3-N, 10 ML ..oooiiiiiiieieee e 16/pkg.......... 21284-10
Ammonia Nitrogen Standard Solution, 100 mg/L NHs-N..................... 500 mL.......... 24065-49
OPTIONAL APPARATUS

Description Unit Cat. No.
Ampule Breaker Kit .........ccoiiiiieniiiiieieeeeeeeeee e each .......... 21968-00
Balance, Acculab PocKet Pro..........oooviiiiiiiiiiiiiiiiieeeeeeeee e each ......... 25568-00
Bottle, glass dispenser, 118 mML........ccccooviiriieiiiiieeeeeeeeeee e each ............. 591-00
Bottle, plastic wash, 1000 ML.........cccooiieiiiiiiniiieeeeeeeeee e, each ............. 620-16
Cylinder, graduated, 50 mL.........cccooiiiiiiiiiieeeee e each ............. 508-41
Flask, volumetric, 100 mL, Class A........cooooouiiiiiiiiiieieeeeeeeeeeeeieeeee e each .......... 14574-42
Mini Grinder, 120 V... each .......... 20991-00
pH Paper, 1 to 11 pH UnNits .....ccooeiviiiiiiiiiieeeeeee e, 5 rolls/pkg .............. 391-33
Pipet, volumetric, Class A, 0.50 ML ......ccccoviiiiiiiiiiieeeee e, each ......... 14515-34
Pipet, volumetric, Class A, 1.00 ML .......ccccoviiiiiiiiiiieeee e, each ......... 14515-35
Pipet, volumetric, Class A, 2.00 ML ......cccoviiiiiiiiiiieieeee e, each ......... 14515-36
Pipet, volumetric, Class A, 5.00 ML ......ccccoviiiiiiiiiieeeee e, each ......... 14515-37
Pipet, volumetric, Class A, 10.00 ML ........ccccevviiiiiinienieieceeeeeeeeee, each ......... 14515-38
Pipet, volumetric, Class A, 15.00 ML ........ccocoviiiiiiiiieiecieeeeeeeeeeee, each ......... 14515-39
Pipet, volumetric, Class A, 20.00 ML ........ccocevviiriiinieieieceeeeeeeeee, each ........ 14515-20
Pipet, volumetric, Class A, 25.00 ML ........cocvviiiiiiinieieneeeee e, each ......... 14515-40
SAfELY GlASSES ..eveeuviriiiieiieieet ettt ettt st each .......... 18421-00

For Technical Assistance, Price and Ordering
In the U.S.A.;*Call 800-227-4224

Outside the U.S.A.;*Contact the Hach office or distributor serving you.
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9. MATEETMAMEE, 10, 4% ZERO, fREDRE 11, AHURIAAEMUR 12, 4% F: READ
RIS, K AR, B ARERIERCE . f TREDRARE, Biea

FARFEIARE L IERL 0.00 mg/L NH3-N B35, R S R AL,
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4. (e BR 3 WA I 98 S BIAE
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Sampling and Storage

Collect samples in clean plastic or glass bottles. Best results are obtained with
immediate analysis. If chlorine is known to be present, add one drop of 0.1 N sodium
thiosulfate for each 0.3 mg/L Clzin a one liter sample.

Preserve the sample by reducing the pH to 2 or less with hydrochloric acid (at least 2
mL). Store at 4 °C (39 °F) or less. Preserved samples may be stored up to 28 days.
Before analysis, warm samples to room temperature and neutralize with 5.0 N sodium
hydroxide. Correct the test result for volume additions. See Correcting for Volume
Additions on page 22 for more information.

Accuracy Check
Standard Additions Method
a) Snap the neck off a Nitrogen, Ammonia Ampule Standard Solution, 50 mg/L NH3-N.
b) Use the TenSette Pipet to add 0.1, 0.2, and 0.3 mL of standard to three 25 mL
samples. Mix thoroughly.
¢) Analyze each sample as described above. The nitrogen concentration should increase
0.20 mg/L for each 0.1 mL of standard added.
d) If these increases do not occur, see Standard Additions, Section 1, for more
information.
Standard Solution Method
To check accuracy, use a 1.0 mg/L Nitrogen, Ammonia Standard Solution listed under
Optional Reagents. Or, dilute 1 mL of solution from a 50 mg/L. Ampule Standard for
Nitrogen, Ammonia to 50 mL with deionized water using a 50-mL volumetric flask.

Method Performance
Precision
In a single laboratory, using a standard solution of 1.0 mg/LL ammonia nitrogen and two
representative lots of reagent with the instrument, a single operator obtained a standard
deviation of +0.02 mg/L NH3-N.
Estimated Detection Limit
The estimated detection limit for program 66 is 0.08 mg/L NH3-N. For more
information on the estimated detection limit, see Section 1.

Summary of Method
Ammonia compounds combine with chlorine to form monochloramine.
Monochloramine reacts with salicylate to form 5-aminosalicylate. The
S-aminosalicylate is oxidized in the presence of a sodium nitroprusside catalyst to form
a blue-colored compound. The blue color is masked by the yellow color from the excess
reagent present to give a final green-colored solution.

Pollution Prevention And Waste Management
The ammonia salicylate reagent contains sodium nitroferricyanide. Cyanide solutions
are regulated as hazardous wastes by the Federal RCRA. Collect cyanide solutions for
disposal as reactive (D001) waste. Be sure cyanide solutions are stored in a caustic
solution with pH >11 to prevent release of hydrogen cyanide gas. See Section 3 for
further information in proper disposal of these materials.
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Pl

AmVer A —E (25 tests)... e 20045-45
5 (1) 23952-66, (1) 23954-66, (1) 272-42, *(50) AmVer Low Range Vlals

P E
BlEEES BRI L¥vA i)
AmVer WM, Test {®N Tube .....c.coovevevvvene. 2 Moo 50/pKE..eceerrirnnne. *
IR ER KL, 5 mL sample....oovieeiriieines 2 e, 50/pkg.......... 23952-66
Cyanurate Reagent Powder Pillows, 5 mL sample .... 2 f....................... 50/pkg.......... 23954-66
P e
CODIEC A oo Lo, A s 48464-00
U e, 13 s A e 18641-00
TenSette FHHET, 0-10 ML ..ooocenncccccecanee, | (SRR A e, 19700-10
FETBETWE oo, 2R 50/pkg.......... 21997-96
T L A e 25843-35
OPTIONAL REAGENTS
Nitrogen, Ammonia Standard Solution, 1.0 mg/L NHs-N .................... 500 mL ............ 1891-49
Nitrogen, Ammonia Standard Solution, 10 mL
Voluette ampules, 50 mg/L NH3-N......ccccooiriinininniniiinieniencneene 16/pkg .......... 14791-10
Nitrogen, Ammonia Standard Solution, 2 mL
PourRite ampules, 50 mg/L NH3-N.......cccocoovviiiiiniiiiiiies e, 20/pkg .......... 14791-20
Hydrochloric Acid, ACS ...ocuiiiieeiee ettt 500 mL .............. 134-49
Sodium Hydroxide Standard Solution, 5.0 N..........cccecvevvenenee. 50 mL SCDB ........... 2450-26
Sodium Hydroxide, 1.000 N ......ccccoviiiiiiiiieieiecieeeeeeeeen 100 mL MDB ............ 1045-32
Sodium Thiosulfate Standard Solution, 0.1 N..........cceevvuvvveeeeen. 100 mL MDB .............. 323-32
Sulfide Inhibitor Reagent Powder Pillows .........cccccceeviiniiiciinnieinnn, 100/pkg ............ 2418-99
Sulfuric Acid, 1.00 N oo 100 mL MDB ............ 1270-32
Water, EIONIZEA .......evveeiiiiiiiiieeeeeee e e e e e e 4L .............. 272-56
OPTIONAL APPARATUS
Ampule Breaker Kit .........ccoovieiiiiiiiiieieeeee e each .......... 21968-00
Cylinder, graduated, mixing, 25 mL, Class A.........cccoccveiienienirnieeieeienn, each ............. 508-40
Distillation APparatis Set ..........cccueeverriiriiieiiieriereesee et eeee e each .......... 22653-00
Heater and Support Apparatus (for distillation), 115 Vac.......c.ccoceevenennces each .......... 22744-00
Heater and Support Apparatus (for distillation), 230 Vac.......c.ccccceverenneee each .......... 22744-02
Filter Paper, folded .........ccooiieiieiieieieeeet e 100/box ............ 1894-57
Flask, Erlenmeyer, 500 ML ........cccoooiiiiiiiiieeeeie e each ............. 505-49
Flask, volumetric, 50 mL, Class A.........ccooovviriiiiirieeeeiiee e each ......... 14547-41
Funnel, analytical (for filtering) ..........cccoevieviiriiiiieeeeeeeeeee e each ........... 1083-68
Jack, laboratory (use with distillation apparatus)..........ccccceeevereerieeeneeennenne. each .......... 22743-00
pH Indicator Paper, 1 t0 11 pH...ccoooeeviiiniiiieeeee e, 5 rolls/pkg .............. 391-33
Ampule Breaker Kit, POUTRIte .........ccccoviiiiiiiiiiiiieee e, each .......... 24846-00
Thermometer, -20 t0 110 jAC........ccooiiiiiiiniriieeeeeeeee e each ............. 566-01
Thermometer, -10 t0 260 JAC........ccccoviiiieririeieneeeee et each .......... 26357-01

For Technical Assistance, Price and Ordering
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9. MAEETIMAMEE, 10, $% ZERO, fr%HFF 11, AT 12, 350
TS S, HE A8, RREOR: AFESLIERL A . o
FHREEOAE T IERL 0.00 mg/L NH3-N B

e, B .

13. #%K: READ
fRE L%, s
RV AL
BN 2 mg/Lo

7 B T
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iFo
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T

TV AARE | TP SRR SE VR S B T ik

MR O BRIERE | R AR pH TRk X FIRYEARKE, A IN 15
AL ﬁ?ﬁﬁmﬁ BN [ #h R

5 Eijifﬁl 7 50,000 mg/L, LA CaC0,it
IO B ﬁﬁ@ﬁﬁ%%é%@
B Eijifﬁl 1 300,000 mg/L, LA CaCoO,it
(7 TUfMuF*%mM%M$%=
& KA SR
4.E%45%¢ZW,E TP I N RN B 1)
DIZOETE3N %kﬁﬁ§%6mmyuuum—wﬁ
T I &5 K AVSE 5,000 mg/L, LLNO,—N if
R A AVFEHE 5,000 mg/L, LLPO,—Pif
iR £h BAARWSE 5,000 mg/L, LLSO,it
TR o FEC LRI BN, v DL I DU D 3R BR A
W4

5. Tammﬁ&*5ﬁ$ AN 350mL £ 7K FBE 5
6. IIA— it FNERAFR (Hach #2418-99), #£72)
ﬁﬁﬂﬁéﬁ(HaCh #692-57) 1L SEAFIIAKAE,

MRE. Fifh S PR A W . RO, B UOR KR S AT
Z&08, T LR H HACH 23 &) fF) F 28 s e

Sampling and Storage
Collect samples in clean plastic or glass bottles. Best results are obtained with
immediate analysis. If chlorine is known to be present, add one drop of 0.1 N sodium
thiosulfate for each 0.3 mg/L Clzin a one liter sample.
Preserve the sample by reducing the pH to 2 or less with hydrochloric acid (at least 2
mL). Store at 4 ;aC (39 ;aF) or less. Preserved samples may be stored up to 28 days.
Before analysis, warm samples to room temperature and neutralize with 5.0 N sodium
hydroxide. Correct the test result for volume additions.

Accuracy Check
Standard Additions Method
a) Snap the top off an Ammonia PourRite Ampule Standard, 150 mg/L NH3-N.
b) Use the TenSette Pipet to add 0.2, 0.4 and 0.6 mL of standard to three 25-mL
samples. Swirl to mix.
¢) Analyze each sample as described above. The ammonia concentration should
increase approximately 1.2 mg/L. NH3-N for each 0.2 mL of standard added.
d) If these increases do not occur, see Standard Additions in Section I for more
information.
Standard Solution Method
To check accuracy, use a 10 or 50 mg/L Nitrogen, Ammonia Standard Solution or use a
Nitrogen, Ammonia Voluette Ampule Standard, 50 mg/L.
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Method Performance
Precision
In a single laboratory, using a standard solution of 50 mg/L. ammonia nitrogen
(NHs-N) and two representative lots of reagent with the instrument, a single
operator obtained a standard deviation of +5 mg/L. NH3-N.
Estimated Detection Limit
The estimated detection limit for program 67 is 1 mg/L NH3-N. For more
information on the estimated detection limit, see Section 1.

Summary of Method
Ammonia compounds combine with chlorine to form monochloramine.
Monochloramine reacts with salicylate to form 5-aminosalicylate. The
S-aminosalicylate is oxidized in the presence of a sodium nitroprusside catalyst to form
a blue-colored compound. The blue color is masked by the yellow color from the excess
reagent present to give a green-colored solution.

Safety
Good safety habits and laboratory techniques should be used throughout the procedure.
Consult the Material Safety Data Sheets for information specific to the reagents used.
For additional information, refer to Section 3.

Pollution Prevention And Waste Management
The ammonia salicylate reagent contains sodium nitroferricyanide. Cyanide solutions
are regulated as hazardous wastes by the Federal RCRA. Collect cyanide solutions for
disposal as reactive (D001) waste. Be sure cyanide solutions are stored in a caustic
solution with pH >11 to prevent release of hydrogen cyanide gas. See Section 3 for
further information in proper disposal of these materials.

Fridn
AmVer. Z &7 —%, TNT (25 tests) .. 2606945
fUF5: (1) 23952-66, (1) 23954-66, (1)272 42, *(50) AmVer HR Vlals
FriRfE
Sl S BRI L: ¥ VA s

AmVer. HR Test {®N Tube. X7 . corrrenens 2 50/PKE wevvverererrians *
FIKIKMR IR AT 2 0 50/pkg .......... 23952-66
FUKFURBR IR AT 2 50/pkg .......... 23954-66
RN €

COD/TNT JEELES o ovvoeeeeeeeeeeeeeeeeeeevee e | A e, 48464-00
TenSette T, 0-1 ML ..o, | S A s 19700-01
FEVBEWE oo varies ......... 50/pKg....veeenen. 21856-96
TR AL e 1-3 o S 18641-00
I OO | AU A e, 25843-35
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OPTIONAL REAGENTS

Nitrogen, Ammonia Standard Solution, 50 mg/L NH3-N ..................... 500 mL .......... 14791-50
Nitrogen, Ammonia Standard Solution, 10 mg/L NH3-N ..................... 500 mL .............. 153-49
Ammonia Standard Solution, PourRite. ampules,

150 mg/L NH3-N, 2 ML c..ooiiiiiiiiiiiieeeeeeceeeeeee e 20/pkg .......... 21284-20
Hydrochloric Acid, ACS ....ocuoioiieeee et 500 mL .............. 134-49
Sodium Hydroxide Standard Solution, 5.0 N.......ccccooviviiiiiieiiiieene, 50mL ............ 2450-26
Sodium Hydroxide Standard Solution, 1.0 N........cccocvveiiininniriieenen. 100 mL ............ 1045-32
Sodium Thiosulfate Standard Solution, 0.1 N.........ccccovvvmiiiiiiiiiiiinnns 100 mL .............. 323-32
OPTIONAL REAGENTS (continued)

Quantity Required

Description Per Test Unit Cat. No.
Sulfide Inhibitor Powder PilloWs ..........ccoocieiiiiiieniinieiieeieeeeeeeee 100/pkg............ 2418-99
Sulfuric Acid, 1.00 Nu..ooiiiiiiiieniiieeieeeeeeeeseetee e 100 mL MDB............ 1270-32
Water, dEIONIZEd.........eveeeeeiiiiiieeeeeeee e 7% 272-56
OPTIONAL APPARATUS

Cylinder, 25 mL, graduated, MiXing..........ccoceevueerieenienienieeie e each.......... 20886-40
Distillation Apparatus Set, general purpose .........ccceeeeveereerieesieesieeneeneen. each.......... 22653-00
Heater and Support Apparatus (for distillation), 115 VAC.........ccccoceenenene each.......... 22744-00
Heater and Support Apparatus (for distillation), 230 VAC.........cccceceeuenene each.......... 22744-02
Filter Paper, folded.........ccooiiriiiiiiieieeee e 100/pkg............ 1894-57
Flask, Erlenmeyer, 500 mL........ccccoooiiiiriiiiieieeeseee e each............. 505-49
Funnel, analytical (for filtering)..........ceccveeverieniiniiiieeee e, each............ 1083-68
Jack, laboratory (use with distillation apparatus) ..........ccccoeeeereeeiieenieennenne. each.......... 22743-00
pH Indicator Paper, 1 to 11 pH ....cooeeviiiiiieee e 5 rolls/pkg.............. 391-33
PourRite. Ampule Breaker...........ooceveiviiiiiiniiieieee e, each.......... 24846-00
Sample Cell, 10-20-25 ML, W/CAP.....cceceerierienieeieeie ettt 6/pkg.......... 24019-06

For Technical Assistance, Price and Ordering
In the U.S.A.;*Call 800-227-4224

Outside the U.S.A.;*Contact the Hach office or distributor serving you.
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Sampling And Storage

Collect samples in clean plastic or glass bottles. Best results are obtained with
immediate analysis. If chlorine is known to be present, add 1 drop of 0.1 N sodium
thiosulfate for each 0.3 mg/L Clzin a 1 liter sample.

Preserve the sample by reducing the pH to 2 or less with concentrated hydrochloric acid
(at least 2 mL). Store at 4 ° C (39 ° F) or less. Preserved samples may be stored up to 28
days. Warm samples to room temperature and neutralize with 5 N Sodium Hydroxide
before analysis. Correct the test result for volume additions; see Correcting for Volume
Additions in Section 1.

Accuracy Check
Standard Additions Method
a) Fill three 25-mL graduated mixing cylinders with 25 mL of sample.
b) Snap the neck off a fresh High Range Nitrate Nitrogen PourRite Ampule Standard,
500 mg/L NOs-N.
¢) Use the TenSette Pipet to add 0.1, 0.2, and 0.3 mL of standard, respectively, to 3
25-mL mixing cylinders. Mix thoroughly.
d) Analyze each sample as described in the procedure; use a 1-mL aliquot of the
prepared sample in Step 5. The nitrogen concentration should increase about 1.8 to 1.9
mg/L for each 0.1 mL of standard added.
e) If these increases do not occur, see Standard Additions in Section I for more
information.
Standard Solution Method
To check accuracy, use a 10.0 mg/L Nitrate Nitrogen Standard Solution listed under
Optional Reagents. Alternatively, a 20.0 mg/L nitrate nitrogen standard can be prepared
by diluting 2 mL of solution from a PourRite Ampule Standard for High Range Nitrate
Nitrogen, 500 mg/L NO:-N, to 50 mL with deionized water. Substitute this standard for
the sample and perform the test as described. The recovery of the standards should be
about 90-95%.

Method Performance
Precision/Accuracy
The total inorganic nitrogen test provides an estimate of the total nitrite, nitrate, and
ammonia nitrogen load in water or wastewater samples. This test is most applicable for
monitoring an industrial process stream or a wastewater treatment stream where it is
important to track the inorganic nitrogen load as it passes through the treatment process.
The test exhibits different recoveries of each of the three nitrogen species, as
summarized below. This test is not recommended for quantifying only one of the three
species. In that case, use a specific procedure for each particular analyte.

Ammonia Nitrogen

In a single laboratory, using a standard solution of 20.0 mg/L NH3-N and 2
representative lots of reagent with the instrument, a single operator obtained a mean
recovery of 21.3 mg/L with a standard deviation of jA 0.77 mg/L N (replicate number =
7 per reagent lot).
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Nitrate Nitrogen
In a single laboratory, using a standard solution of 20.0 mg/L NO3-N and2
representative lots of reagent with the instrument, a single operator obtained a mean
recovery of 18.9 mg/L with a standard deviation of jA 0.55 mg/L N (replicate number =
7 per reagent lot).
Nitrite Nitrogen
In a single laboratory, using a standard solution of 20.0 mg/L NO2-N and 2
representative lots of reagent with the instrument, a single operator obtained a mean
recovery of 14.6 mg/L with a standard deviation of jA 0.77 mg/L N (replicate number =
7 per reagent lot).

Estimated Detection Limit

The estimated detection limit for program 68 is 0.7 mg/L N. For more information on
the estimated detection limit, see Section 1.

Summary of Method

Titanium (III) ions reduce nitrate and nitrite to ammonia in a basic environment. After
centrifugation to remove solids, the ammonia is combined with chlorine to form
monochloramine. Monochloramine reacts with salicylate to form 5-aminosalicylate.
The 5-aminosalicylate is oxidized in the presence of a sodium nitroprusside catalyst to
form a blue-colored compound. The blue color is masked by the yellow color from the
excess reagent present to give a final green-colored solution.

REQUIRED REAGENTS
MICHE AR A2 (TiCl B JEAEH) (25 tests) «oovvvneeiiieeeieeeeiie e, 26049-45
fLFE: (1) 26051-50, (1) 2040-59, *(50) TIN Pretreatment Diluent Vials
AmVer. ZEIRF (25 tests)26045-45
A5 (1) 23952-66, (1) 23954-66 , (1) 272-42, *(50) AmVer. Diluent LR Vials
Sl S BRI L: ¥ VA Pt
MR RGBT e, 50/PKE..eveeerrrrennn, *
B0 | G| i A 2 L e 50/pkg........ 26051-50
TEHLEIAE BRI oo, 2mL.....ccce.. 50 mL............ 2040-59
AmVer. TR oo 2 M e 50/pKg..eieiiiiiiinne. *
FIKIKMRIER AR 2 50/pkg .......... 23952-66
FUKEURBRER AT o 2 A0 50/pkg .......... 23954-66
REQUIRED APPARATUS
BIDMIEEML, 115V oo l.. B 26765-00
BIDMIEEML, 230V e | AR A, 26765-02
COD/TNT FEELZET ..o | A S 48464-00
IS e AR A 25843-35
TenSette B AT, 0.1 10 1.0..woeeeeeeeeeeeeeeeeeeeeeeeeeen | A SN 19700-01
FEVBETWE oo 2 e, 50/pkg.......... 21856-96
T e, | A SN 18641-00
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OPTIONAL REAGENTS

Hydrochloric Acid, ACS.....ccoiiiieiiei et 500 mL.............. 134-49
Nitrate Nitrogen Standard Solution, 10 mg/L NOs

AN 500 mL.............. 307-49

Nitrate Nitrogen Standard Solution, PourRite Ampules,

500 mg/L NO3--N, 2 ML oot 20/pkg.......... 14260-20
Sodium Hydroxide Standard Solution, 5.0 N .........cccecveiienenee. 50 mL SCDB............ 2450-26
Sodium Thiosulfate Standard Solution, 0.1 N...........ccovveunnnnneen. 100 mL MDB.............. 323-32
Water, AEIONIZE........uvvveiiiiiiiieeieeeeeeeeeeeee et e e 4L........ 272-56
OPTIONAL APPARATUS

Cylinder, graduated, mixing, 25 mL..........ccocceviiieiiiniinieieeeeeeeeeeeen each.......... 20886-40
Flask, volumetric, Class A, 50.0 ML ........cooooviiiiiiiiiiieee e each.......... 14574-41
pH Indicator Paper, 1 to 11 pH ....cooeeviiiiiieee e 5 rolls/pkg.............. 391-33
Pipet, volumetric, Class A, 2.0 ML......cccoooiiiieiieieie e each.......... 14515-36
PourRite Ampule Breaker ...........coccoevieiieiiiiiiiieceeeee e each.......... 24846-00

For Technical Assistance, Price and Ordering
In the U.S.A.;*Call 800-227-4224

Outside the U.S.A.;*Contact the Hach office or distributor serving you.
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Hach chemists tested this chemistry on standard nitrogen solutions prepared from the following

compounds and obtained €95% recovery:

. Ammonium chloride
. Ammonium sulfate

. Ammonium acetate

. Urea

. Glycine

Ammonium chloride or nicotinic-PTSA spikes in domestic influent, effluent and the ASTM
standard specification for substitute wastewater (D 5905-96) also resulted in €95% recovery.
Large amounts of nitrogen-free organic compounds in some samples may decrease digestion
efficiency by consuming some of the persulfate reagent. Samples known to contain high levels

of organics should be diluted and re-run to verify digestion efficiency.

Sampling and Storage

LIEAT  http://www. watertest. com.cn  Tel :010-88018877 (It )

Collect samples in clean plastic or glass bottles. Best results are obtained with

immediate analysis.

Preserve the sample by reducing the pH to 2 or less with concentrated sulfuric acid (at

least 2 mL). Store at 4 ;aC (39 ;aF) or less. Preserved samples may be stored up to 28

days. Warm samples to room temperature and neutralize with 5 N sodium hydroxide

before analysis. Correct the test result for volume additions; see Correcting for Volume

Additions in Section 1.
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Accuracy Check

This method generally yields 95-100% recovery on organic nitrogen standards. For
proof of accuracy Hach offers a set of three Primary Standards for Kjeldahl Nitrogen.

1. Prepare one or more of the following three solutions. Each preparation is for an
equivalent 25 mg/L N standard. Use water that is free of all organic and
nitrogen-containing species.

a) Weigh 0.3379 g of Ammonium p-Toluenesulfonate (PTSA). Dissolve in a 1000-mL
volumetric flask with deionized water. Add deionized water to the 1000-mL mark.

b) Weigh 0.4416 g of Glycine p-Toluenesulfonate. Dissolve in a 1000-mL volumetric
flask with deionized water. Add deionized water to the 1000-mL mark.

¢) Weigh 0.5274 g of Nicotinic p-Toluenesulfonate. Dissolve in a 1000-mL volumetric
flask with deionized water. Add deionized water to the 1000-mL mark.

2. Analyze each of these solutions using the test procedure above.

Calculate the percent recovery for each using this formula:

measured concentration .

% recovery = == 100
The percent recovery should be:
Compound Lowest Expected % Recovery
Ammonia-FTSA 85%
Glycine-PTSA 95%
Micotinic-PTSA 95%

Hach analysts have found Ammonia-PTSA to be the most difficult to digest. Other
compounds may yield different percent recoveries.

Standard Solution Method

Substitute 2 mL of a 20 mg/L. ammonia nitrogen standard solution for the sample. To
prepare a 20-mg/L standard, use a 20-mL Class A pipet to transfer 20 mL of a
100-mg/L Ammonia Nitrogen Standard (see Optional Reagents) to a 100-mL Class A
volumetric flask. Dilute to the line with organic-free water. A single analyst should
obtain less than 5% variation on replicates. Comparison of the user-obtained value with
the standard concentration is an indication of test performance for this user.

Standard Additions Method

a) Fill three 25-mL graduated mixing cylinders with 25 mL of sample.

b) Snap the neck off an Ammonia Nitrogen Voluette Ampule Standard Solution, 160
mg/L as NHs-N.

¢) Use the TenSette Pipet to add 0.3 mL, 0.6 mL, and 0.9 mL of standard, respectively,
to the three mixing cylinders.

d) Stopper each cylinder and mix thoroughly.

e) Add 2 mL of each prepared solution, respectively, to three TN Hydroxide Reagent
Sample Digestion Vials.
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f) Analyze each standard addition sample as described in the procedure. The nitrogen
concentration should increase 2 mg/L for each 0.3 mL of standard added.

g) If these increases do not occur, see Standard Additions in Section 1 for
troubleshooting information.

Blanks for Colorimetric Measurement

The reagent blank may be used up to 7 days for measurements using the same lots of
reagents. Store the reagent blank in the dark at room temperature (18-25 ;aC). If a small
amount of white floc appears prior to the end of one week, discard the reagent blank
and prepare a new one.

Method Performance
Precision
A Hach chemist analyzed two independent nutrient standards. The lowest
average percent recovery was 95% with a standard deviation of jA2%.
In a single laboratory, using a standard solution of 15.0 mg/L N and two lots of reagent
with the instrument, a single operator obtained a standard deviation of less than jA0.5
mg/L N. For more information on Hach; s precision statement, see Section 1.
Estimated Detection Limit
The estimated detection limit for program 58 is 2 mg/L. N. For more information on the
estimated detection limit, see Section 1.

Summary of Method
An alkaline persulfate digestion converts all forms of nitrogen to nitrate. Sodium
metabisulfite is added after the digestion to eliminate halogen oxide interferences.
Nitrate then reacts with chromotropic acid under strongly acidic conditions to form a
yellow complex with an absorbance maximum near 420 nm.

REQUIRED REAGENTS

Description Cat. No.
Test | N Tube HEIRF 2 (100 Vials)......oooveveeeeeeeeeeeeeeeece e, 26722-45
(O

TN Reagent C I, FRIFVEE, 25/DKE .. veoveeeeeeeeeeeeeeeeeeeeeee e e, 26721-25
TNEEACIRFURE ST I, 25/PKG oo 26717-25

FifHR
EULIES FUHR B KB

TCBRBRERARIRF .2 A, 100/pkg.......... 26718-49
TN Reagent A, —BAbPF AR IH] oo 2 100/pkg.......... 26719-49
TN Reagent B, 5758 ARIAH oo 2 100/pkg.......... 26720-49
PR Es

COD Jx W #%, 115/230 V, North American Plug.......... | I (AT 45600-00
COD JxJW#%, 230V, European Plug..........cccccoveeeee. | SRR T 45600-02
COD/TNT JEELES oo | SO N 48464-00
TR e | SO A 25843-35
TR e 1-3 oo, N 18641-00

S fetn 1

TenSette FETEE, 0-10 ML +vovvveeeeeeeeeeeeeeeeeeeeeeerenes Lo, A e, 19700-10
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FEMETHE oo S 50/pkg.......... 21997-96

T L e A e 25843-35
LRI it ettt | ST A 23810-00
TREREIZE e [ T A 18641-00
OPTIONAL REAGENTS

Nitrogen, Ammonia, 100 mg/L NH3N.......cccoooiviiriiiiiiieiieeeeeeen, 500 mL.......... 24065-49
Nitrogen, Ammonia, Voluette Ampule, 160 mg/L NH3-N, 10 mL ......... 16/pkg.......... 21091-10
SUIUIIC ACIA, ACS ... 500 mL.............. 979-49
Primary Standards for Kjeldahl Nitrogen ...........ccoccevveiveiieiinniencenceen. setof 3.......... 22778-00
Ammonium p-Toluenesulfonate ............ccccceevervirriiiiiiinieerieseeeeee 25 g 22779-24
Glycine p-Toluenesulfonate.............ceceerierienirniineeeeeeree e 25 g 22780-24
Nicotinic Acid p-Toluenesulfonate............cccceveerieriireiieiieriecieeee. 25 g 22781-24
Sodium Hydroxide Standard Solution, 5.0 N ......ccccceveevinineenene 50 mL MDB............ 2450-26
Water, OrganiC-1TEe.......c.eevuieriierieiieeie ettt 500 mL.......... 26415-49
OPTIONAL APPARATUS

Ampule Breaker Kit .........ccoiiiiiiniiiiieieeeeeetee e each ......... 21968-00
Balance, analytical, 115 VAC......cccoooiiiiiiiieeeeeeesee et each .......... 26103-00
Balance, analytical, 230 VAC........cccoiiiiiiiiieeeee et each .......... 26103-02
(0] IR 1 1T =(<) PR RR 2/pkg .......... 14647-02
Cylinder, graduated, mixing, 25 mL (3 required) ........cccoccerveeneeneeneennnnne each .......... 26363-40
Flask, volumetric, Class A, 1000 mL (3 required).........cccevveereeneereennnenne each ........ 14574-53
Flask, volumetric, Class A, 100 mML..........coovvviiiiiiiiiiiiieeeeeeeeeeeeeeeen each .......... 14574-42
Pipet, volumetric, Class A, 20 ML ......cccoiiiiiiiiieieeeeeeeee e each ......... 14515-20
pH Paper, 1 to 11 pH UnNits .....cccooeeviiiiiiiieieeeeeceee e, 5 rolls/pkg .............. 391-33
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Sampling and Storage

Collect samples in clean plastic or glass bottles. Best results are obtained with
immediate analysis.

Preserve the sample by reducing the pH to 2 or less with concentrated sulfuric acid (at
least 2 mL/L). Store at 4 ;aC (39 ;aF) or less. Preserved samples may be stored up to 28
days. Warm samples to room temperature and neutralize with 5 N sodium hydroxide
before analysis. Correct the test result for volume additions; see Correcting for Volume
Additions in Section 1.

Accuracy Check

This method generally yields 95-100% recovery on organic nitrogen standards. For
proof of accuracy Hach offers a set of three Primary Standards for Kjeldahl Nitrogen.

1. Prepare one or more of the following three solutions. Each preparation is for an
equivalent 120 mg/L N standard. Use water that is free of all organic and
nitrogen-containing species.

a) Weigh 1.6208 g of Ammonium p-Toluenesulfonate (PTSA). Dissolve in a 1000-mL
volumetric flask with deionized water. Add deionized water to the 1000-mL mark.

b) Weigh 2.1179 g of Glycine p-Toluenesulfonate. Dissolve in a 1000-mL volumetric
flask with deionized water. Add deionized water to the 1000-mL mark. ¢) Weigh
2.5295 g of Nicotinic p-Toluenesulfonate. Dissolve in a 1000-mL volumetric flask with
deionized water. Add deionized water to the 1000-mL mark .
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2. Analyze each of these solutions using the test procedure above.
Calculate the percent recovery for each using this formula:

%, [BOOVErY = MEESJJTEU;IAE?ID'EHI alion < 100

The pereent recovery should be:

Compound Lowest Expected % Recovery
Ammeonia-PTSA Qe
Glydne-PTSA SE
Micotinic-PTSA Q5%

Hach analysts have found Ammonia-PTSA to be the most difficult to digest. Other
compounds may yield different percent recoveries.

Standard Solution Method

For proof of accuracy, substitute 0.5 mL of a 125 mg/LL ammonia nitrogen standard
solution for the sample in the procedure. To prepare a 125-mg/L standard, use a 25-mL
Class A pipet to transfer 25.00 mL of a 1000-mg/L. Ammonia Nitrogen Standard (see
OPTIONAL REAGENTS on page 370) to a 200-mL Class A volumetric flask. Dilute to
the line with organic-free water.

Standard Additions Method

a) Fill three 25-mL graduated mixing cylinders with 25 mL of sample.

b) Snap the neck off an Ammonia Nitrogen Voluette. Ampule Standard Solution, 1000
mg/L as NHs-N.

¢) Use the TenSette. Pipet to add 0.1 mL, 0.2 mL, and 0.3 mL of standard, respectively,
to the three mixing cylinders.

d) Stopper each cylinder and mix thoroughly.

e) Add 0.5 mL of each prepared solution, respectively, to three HR Total Nitrogen
Hydroxide Digestion Vials.

f) Analyze each standard addition sample as described in the procedure. The nitrogen
concentration should increase 4 mg/L N for each 0.1 mL of standard added.

g) If these increases do not occur, see Standard Additions in Section 1 for
troubleshooting information.

Blanks for Colorimetric Measurement

The reagent blank may be used repeatedly for measurements using the same lots of
reagents. Store the reagent blank in the dark at room temperature (18°C25 ;aC) for a
maximum of seven days. If a small amount of white floc appears prior to the end of one
week, discard the reagent blank and prepare a new one.

Method Performance
Precision
In a single laboratory, using a standard solution of 125 mg/L N and two lots of reagent
with the instrument, a single operator obtained a standard deviation of less than 3 mg/L
N. For more information on Hach; s precision statement, see Section 1.
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Estimated Detection Limit
The estimated detection limit for program 69 is 7 mg/L N. For more information on the

estimated detection limit, see Section 1.

Summary of Method
An alkaline persulfate digestion converts all forms of nitrogen to nitrate. Sodium
metabisulfite is added after the digestion to eliminate halogen oxide interferences.
Nitrate then reacts with chromotropic acid under strongly acidic conditions to form a

yellow complex with an absorbance maximum near 420 nm.

REQUIRED REAGENTS

Test | N Tube HRAE IR 2 (50 vials) .....ooovvvniiiieeeeeeeeeeeeee e 27141-00
G (1) 26718-46, (1) 26719-46, (1) 26720-46, *(50) Hydroxide Digestion Vials,

*(50) Acid Solution Vials

RAIPE BRUIIR LA e

HR SR E AT oo U e, 50/PKE oo, *
SAEI (BRI AT | R N 50/pkg ........... 26718-46
AR A, BRI AR 1 A, 50/pKg ... 26719-46
BEARAIB, AR i, 1 A, 50/pKg ........... 26720-46
FEIRFNC L, FRIEW v 1 e, 50/PKE v, *
P ias

COD 8%, 115/230 V, North American Plug............. | DS A s 45600-00
COD Jx[Vi#s, 230 V, European Plug...........cccccueueurnnee. | S A e, 45600-02
CODIELAF .o | DO A s 48464-00
TR e 13 e, A e 18641-00
TenSette AT, 0-10 ML w.oooovnccccccecane, | OO A e, 19700-10
FETBETWE oo 2o, 50/pkg............ 21997-96
T L A e 25843-35
LRI vt | IS A e 23810-00
B EIE e 13 A 18641-00
OPTIONAL REAGENTS

Nitrogen, Ammonia, 1000 mg/L NH3-N........ccccoovvriiiiiiniininnieeieee. IL 23541-53
Nitrogen, Ammonia, Voluette Ampule,

1000 mg/L NH3-N, 10 ML ...ooviiiiiiiieieeeceeeeeen 16/pKg ..o 23541-10
SUlfuric ACid, ACS ... 500 mL .ooeeeeeiiins 979-49
Primary Standards for Kjeldahl Nitrogen ...........cccccevceeveevinniinnnnnns setof 3 ..o 22778-00
Ammonium p-Toluenesulfonate .............cccceeveeriiriiiiiieieeieereeeeeees 258 i 22779-24
Glycine p-Toluenesulfonate ............ccceerierieriiniineeeeeeree e 258 i 22780-24
Nicotinic Acid p-Toluenesulfonate ...........ccccceveeeviieriiieiieieeieceeeee, 258 oo 22781-24
Sodium Hydroxide Standard Solution, 5.0 N ......c..ccccevuenenee. 50mL MDB ................. 2450-26
Water, Organic-free.........cocuvrrieereerieiieeie et 500 mL ................ 26415-49
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OPTIONAL APPARATUS

Description Unit Cat. No.

Ampule Breaker Kit .........ccoooieiiiriinieiieeieeie e each................. 21968-00
Balance, analytical, 115 VaC ......cccoerienieiieieiieeeeee e each................. 26103-00
Balance, analytical, 230 VaC .......ccoeevieiieiiiieiieeeee e each................ 26103-02
L0 IR 51 1<) RSP P SRS 2/pKg..ueeaiinnns 14647-02
Cylinder, graduated, mixing, 25 mL .........cccceovreirennenne. 3 e each......ccocee.. 26363-40
Flask, volumetric, Class A, 1000 mL .........cccvvvveveeennnnn. R each................. 14574-53

Flask, volumetric, Class A, 200 ML.........cooooviiiiiiiiiiiiiiieeeeeeeeneeee each................. 14574-45

Pipet, volumetric, Class A, 25 mL .......ccoooveviienieiiene, 2 e, each................. 14515-40
pH Paper, 1 to 11 pH Units ........cccoeveeiieniiniiiiieieeeeseeeeeee 5 rolls/pkg.....cccuveeeennens 391-33

For Technical Assistance, Price and Ordering
In the U.S.A.;*Call 800-227-4224. Out side the U.S.A;" Contact the Hach office or distributor serving you.

Outside the U.S.A.;*Contact the Hach office or distributor serving you.
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T

2 R BT EAT I TR R RIS T 7 A T B FrRA K
PO, R 27Tk

K AR

Wi SN
i 10 mg/L
AR 1000 mg/L as N
ASTMJE /K B
R 500 mg/L Br-
R 25 mg/L Br2
5 2000 mg/L as CaCO3
&Y 500 mg/L
A 10 mg/L C12
THEME 6 mg/L C102
il 10 mg/L
&Y 10 mg/L
B (D 10 mg/L
B (=) 10 mg/L
B
il 1 mg/L
—A N 14 mg/L NH2Cl as C12
AR Eh 500 mg/L NO2-
FLAA 2 mg/L 03
TR 3390 mg/L
it fa 100 mg/L Si02
i IR 6 5000 mg/L
i) 20 mg/L
RIZOH cEN 50 mg/L
B 5 mg/L
T SRR SR IR FR S S S I 600mI/LINy, A IR TP In N BRAEER 2 W,

FE S I PHAE PR B 7L T .

PR PR 2 BV DR AT R IR v i el B v S R b Dlie . il
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Sampling and Storage

Collect samples in clean glass bottles. Rinse the sample bottle several times with the
sample to be collected. Fill the bottle with minimum headspace before capping. Test
samples as soon as possible. Acid preservation is not recommended. Homogenize
samples containing solids to assure representative samples
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Accuracy Check

Standard Solutions Method

a. Prepare a 1000 mg/L organic carbon stock standard by dissolving 2.1254 g dry
primary standard Potassium Acid Phthalate in Organic-Free Reagent Water and dilute
to 1000 mL. This stock standard is stable for about 1 month at room temperature.
Alternatively, open one ampule of TOC Standard Solution (Cat. No. 27915-05).

b. Prepare a 10.0 mg/L C standard by transferring 10.00 mL of the stock standard to a
1000-mL Class A volumetric flask. Dilute to volume using Organic-Free Reagent
Water. Stopper and mix thoroughly. Prepare this standard fresh daily.

Standard Additions Method

a. Prepare a 150 mg/L. C standard by transferring 15.00 mL of 1000 mg/L C stock
solution to a 100-mL Class A volumetric flask. Dilute to volume with organic-free
water. Mix.

b. Use the TenSette Pipet to add 0.1, 0.2, and 0.3 mL of the 150 mg/L C standard to
each of three Acid Digestion vials.

c. Add the contents of one TOC Persulfate powder pillow to each vial.

d. Add 3.0 mL of sample to each vial. Swirl to mix.

e. Proceed with the procedure starting at step 8.

f. The mg/L C concentration should increase by 5.0 mg/L for each 0.1 mL increment.

Method Performance

Precision

In a single laboratory, using a standard solution of 9.0 mg/L C and one lot of reagents, a
single operator obtained a standard deviation of A0.5 mg/L C.

Estimated Detection Limit

The estimated detection limit for Method 10129 is 0.3 mg/L C.

Sensitivity

At mid-range, the sensitivity, expressed as the concentration change per 0.010
absorbance change, is 0.2 mg/L C.

Summary of Method

The total organic carbon (TOC) is determined by first sparging the sample under
slightly acidic conditions to remove the inorganic carbon. In the outside vial, organic
carbon in the sample is digested by persulfate and acid to form carbon dioxide. During
digestion, the carbon dioxide diffuses into a pH indicator reagent in the inner ampule.
The adsorption of carbon dioxide into the indicator forms carbonic acid. Carbonic acid
changes the pH of the indicator solution which, in turn, changes the color. The amount
of color change is related to the original amount of carbon present in the sample.
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Test | N Tubeil il oo, 50 vialS..ooeerieriieieeeeeee 27603-45
AL
PR S A B SO UUPURRRNS ISR 50/PKE..veveeeerereann. *
e R o1 SOOI 04mL.............. 25mL......452-33
T s | A 25843-35
FRRF) L, Low Range TOC........coveveeieiecieieieieiseeeieiee, | SRR 10/pkg.............. *
TOCIE()BRER ERMT AT oo I 50/pKg...cvvennnn *
ANEATHUTKFE e, 3.0 mL.500 mL................ 26415-49
COD Jx W #g, 115/230 V ac (U.S.A. and Canada) ................ | S S 45600-00
COD JZ[Vi#g, 115/230 V ac (BUTOPE) ..vvvvvveverererererereienn | O I 45600-02
T AT LO-ML <o | SRR A e, 508-38
HETEBEI, SO-INL......ooooeeeceeeeeeeeeee s | RO AR 505-41
B TTEREERS oo | AR A~........23436-00
Ko OO | RO A~........ 50030-00
TR BT I e 13, A e 18641-00
TenSette B ., 0.1 10 1.0 ML | EEROR A 19700-01
TenSette ., 1.0 10 10.0 ML.....vveeeeeeeeeeeeeeeen. | EOR N 19700-10
TS E W, for 19700-01 TenSette. Pipet ...........c.cvvveeeenen.e. SR 50/pkg......21856-96
TS E W, for 19700-10 TenSette. Pipet ...........c.ovvvereenen.e. 2R 50/pkg.....21997-96
T TTEEERE oo e, | R ST 45315-00
Wipes, Disposable, Kimwipes..........cccoevvverienieniireiieeieeieenne I..... 280/pkg.....ccvvneenn. 20970-00
OPTIONAL REAGENTS
TOC Standard Solution (KHP Standard, 1000 mg/L C) .................... RY40) - S 27915-05
Potassium Acid Phthalate............ccooceeriiiiiiiiiieieeeeee, 500 geeveiieieee, 315-34
Sulfuric Acid Reagent Solution, 5.25 N......ccccevvveivereennenns 100 mL MDB................... 2449-32
OPTIONAL APPARATUS
Analytical Balance ...........ccooceeviiiiiiiiiiieiceceteee e each........c.c..... 26103-00
Flask, volumetric, 1000-mL............coovvoiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeen each................. 14574-53
Flask, volumetric, 100-mL...........ccccoovviviiiiiiiiiieiieieeeeeeeeeeeeeeeen each................. 14574-42
Pipet, Class A, 10.00-mL .......ccccoriiiiiiiiiiee e each................. 14515-38
Pipet, Class A, 15.00-mL .......ccciiiiiiiiiieieeee e each................. 14515-39
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Sampling and Storage

Collect samples in clean glass bottles. Rinse the sample bottle several times with the
sample to be collected. Fill the bottle with minimum headspace before capping. Test
samples as soon as possible. Acid preservation is not recommended. Homogenize
samples containing solids to assure representative samples.

220
LIEAT  http://www. watertest. com.cn  Tel:010-88018877 (dt5)  021-63176770 (_Eif)



Accuracy Check

Standard Solutions Method

a. Prepare a 1000 mg/L organic carbon stock standard by dissolving 2.1254 g dry
primary standard Potassium Acid Phthalate in Organic-Free Reagent Water and dilute
to 1000 mL. This stock standard is stable for about 1 month at room temperature.
Alternatively, open one ampule of TOC Standard Solution (Cat. No. 27945-05).

b. Prepare a 300 mg/L C standard by transferring 15.00 mL of the stock standard to a
50-mL Class A volumetric flask. Dilute to volume using Organic-Free Reagent Water.
Stopper and mix thoroughly. Prepare this standard fresh weekly.

Standard Additions Method

a. Prepare a 300 mg/L. C standard by transferring 18.00 mL of 1000 mg/L C stock
solution to a 50-mL Class A volumetric flask. Dilute to volume with Organic-Free
Water. Mix.

b. Use the TenSette Pipet to add 0.1, 0.2, and 0.3 mL of the 300 mg/L C standard to
each of three Acid Digestion vials.

c. Add the contents of one TOC Persulfate powder pillow to each vial.

d. Add 0.3 mL of sample to each vial. Swirl to mix.

e. Proceed with the procedure starting at step 8.

f. The mg/L C concentration should increase by 100 mg/L for each 0.1 mL increment.

Method Performance

Precision

In a single laboratory, using a standard solution of 360 mg/L. C and one lot of reagents,
a single operator obtained a standard deviation of jA8 mg/L C.

Estimated Detection Limit

Use Method Number 10129 to test TOC levels below 20 mg/L C.

Sensitivity

At mid-range, the sensitivity, expressed as the concentration change per 0.010
absorbance change, is 6 mg/L C.

Summary of Method

The total organic carbon (TOC) is determined by first sparging the sample under
slightly acidic conditions to remove the inorganic carbon. In the outside vial, organic
carbon in the sample is digested by persulfate and acid to form carbon dioxide. During
digestion, the carbon dioxide diffuses into a pH indicator reagent in the inner ampule.
The adsorption of carbon dioxide into the indicator forms carbonic acid. Carbonic acid
changes the pH of the indicator solution which, in turn, changes the color. The amount
of color change is related to the original amount of carbon present in the sample.

221



P

Sl S BRI L: ¥ VA s
EANA Tk m R
Test | N Tubeil il oo, 50 vialS..ooeerieriieieeeeeee 27604-45
AL
PR S A B SO UUPURRRNS ISR 50/PKE..veveeeerereann. *
e R o1 SOOI 04mL.............. 25mL......452-33
T s | A 25843-35
FRRF) L, Low Range TOC........coveveeieiecieieieieiseeeieiee, | SRR 10/pkg.............. *
TOCIE()BRER ERMT AT oo I 50/pKg...cvvennnn *
ANEATHUIITKFE e 30mL.............. 500 mL.....26415-49
COD Jx W #g, 115/230 V ac (U.S.A. and Canada) ................ | S S 45600-00
COD JZ[Vi#g, 115/230 V ac (BUTOPE) ..vvvvvveverererererereienn | O I 45600-02
T AT LO-ML <o | SRR A e, 508-38
HETEBEI, SO-INL......ooooeeeceeeeeeeeeee s | RO AR 505-41
B TTEREERS oo | AR A~........23436-00
Ko OO | RO A~........ 50030-00
TR BT I e 13, A e 18641-00
TenSette B ., 0.1 10 1.0 ML | EEROR A 19700-01
TenSette ., 1.0 10 10.0 ML.....vveeeeeeeeeeeeeeeen. | EOR N 19700-10
TS E W, for 19700-01 TenSette. Pipet ...........c.cvvveeeenen.e. SR 50/pkg......21856-96
TS E W, for 19700-10 TenSette. Pipet ...........c.ovvvereenen.e. 2R 50/pkg.....21997-96
T TTEEERE oo e, | R ST 45315-00
Wipes, Disposable, Kimwipes..........cccoevvverienieniireiieeieeieenne | T 280/pkg........ 20970-00
OPTIONAL REAGENTS
TOC Standard Solution (KHP Standard, 1000 mg/L C) .................... RY40) - S 27915-05
Potassium Acid Phthalate............ccooceeriiiiiiiiiieieeeeee, 500 geeveiieieee, 315-34
Sulfuric Acid Reagent Solution, 5.25 N......ccccevvveivereennenns 100 mL MDB................... 2449-32
OPTIONAL APPARATUS
Analytical Balance ...........ccooceeviiiiiiiiiiieiceceteee e each........c.c..... 26103-00
Flask, volumetric, 1000-mL............coovvoiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeen each................. 14574-53
Flask, volumetric, 100-mL...........ccccoovviviiiiiiiiiieiieieeeeeeeeeeeeeeeen each................. 14574-42
Pipet, Class A, 10.00-mL .......ccccoriiiiiiiiiiee e each................. 14515-38
Pipet, Class A, 15.00-mL .......ccciiiiiiiiiieieeee e each................. 14515-39
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Sampling and Storage

Collect samples in glass bottles. Use plastic bottles only if they are known to be free of
organic contamination. Test biologically active samples as soon as possible.
Homogenize samples containing solids to assure representative samples. Samples
treated with sulfuric acid to a pH of less than 2 (about 2 mL per liter) and refrigerated at
4 °C can be stored up to 28 days. Correct results for volume additions; see Correction
for Volume Additions (Section 1) for more information.

Accuracy Check

Standard Solution Method

Check the accuracy of the 0 to 150 mg/L range with a 100 mg/L standard. Prepare by
dissolving 85 mg of dried (120 °C, overnight) potassium acid phthalate (KHP) in 1 liter
of deionized water. Use 2.0 mL as the sample volume. The expected result will be 100
mg/L COD. As an alternative, dilute 10 mL of 1000-mg/L COD Standard Solution to
100 mL to make a 100-mg/L standard. Check the accuracy of the 0 to 1,500 mg/L range
by using either a 300 mg/L or 1000 mg/L COD Standard Solution. Alternatively,
prepare a 500 mg/L standard by dissolving 425 mg of dried (120 °C, overnight) KHP.
Dilute to 1 liter with deionized water. Use 2.0 mL of one of these solutions as the
sample volume. Check the accuracy of the 0 to 15,000 mg/L range by using a 10,000
mg/L COD standard solution. Prepare the 10,000 mg/L solution by dissolving 8.500 g
of dried (120 °C, overnight) KHP in 1 liter of deionized water. Use 0.2 mL of this
solution as the sample volume; the expected result will be 10,000 mg/L COD.

Method Performance

el

Precision

Program #16: In a single laboratory, using a standard solution of 100 mg/L COD and
two representative lots of reagent with the instrument, a single operator obtained a
standard deviation of £2 mg/L. COD.

Program #17: In a single laboratory, using a standard solution of 1000 mg/L. COD and
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two representative lots of reagent with the instrument, a single operator obtained a
standard deviation of £16 mg/L COD.

For more information on Hach; s precision statement, see Section 1.

Estimated Detection Limit (EDL)

The EDL for program 16 is 4 mg/L. COD. The EDL for program 17 is 30 mg/L. COD.
For more information on derivation and use of Hach; s estimated detection limit, see
Section 1.

Blanks for Colorimetric Determination
The blank may be used repeatedly for measurements using the same lot of vials. Store it
in the dark. Monitor decomposition by measuring the absorbance at the appropriate
wavelength (420 or 610 nm). Zero the instrument in the absorbance mode, using a vial
containing 5 mL of deionized water and measure the absorbance of the blank. Record
the value. Prepare a new blank when the absorbance has changed by about 0.01
absorbance units.

Summary of Method
The mg/L COD results are defined as the mg of O2consumed per liter of sample under
conditions of this procedure. In this procedure, the sample is heated for two hours with
a strong oxidizing agent, potassium dichromate. Oxidizable organic compounds react,
reducing the dichromate ion (Cr2072-) to green chromic ion (Crs+). When the 0-150
mg/L colorimetric method is used, the amount of Cre+ remaining is determined. When
the 0-1,500 mg/L or 0-15,000 mg/L colorimetric method is used, the amount of Crs+
produced is determined. The COD reagent also contains silver and mercury ions. Silver

is a catalyst, and mercury is used to complex the chloride interference.

Pollution Prevention and Waste Management
Final samples will contain mercury (D009), silver (D011), and chromium (D007) at
concentration levels regulated by the Federal RCRA. Please see Section 3 for further

information on proper disposal of these materials.

P
ERlEIES BKIR BT i)
EPEIE M) COD H AR E:

R EFE, 0to 150 mg/L COD..........coouee.. 1t02 M oo, 25/pKg ..o 21258-25
L, 0to 1,500 mg/L COD..................... 1102 oo 25/pKg ..o 21259-25
F AL Plus, 0 to 15,000 mg/L COD.......... 1102 M o 25/pKg ... 24159-25
FEEE T TR e AIE e, 71 D 272-56
REQUIRED APPARATUS

PG HEPERE, 120V, 14 speed........coeveevereeeeeienn. | A A e, 26747-00
COD WA, 115/230 V.o, A A e, 45600-00
COD Jx ¥ #%, 230 V, European-style plug ................. | R A e, 45600-02
COD/TNT FEFLZE oo | I A e 48464-00
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TenSette ., 0.1t0 1.0 ML, | DS A e 19700-01

FE W E W, for 19700-01 TenSette. Pipet .................... | D 50/pkg......... 21856-96
Pipet, volumetric, Class A, 2.00 mL...........cccevvrennene. ) S A e 14515-36
Pipet Filler, safety bulb ............ccccovevevrveeereererenees | AR A e, 14651-00
TR s 1t0 2 racks ............... A 18641-00
OPTIONAL REAGENTS

Description Unit Cat. No.

COD Digestion Reagent Vials, 0 to 150 mg/L COD .........cc.cc.c...c.. 150/pkg.....c........ 21258-15
COD Digestion Reagent Vials, 0 to 1,500 mg/L COD ..................... 150/pkg.....c........ 21259-15
COD Standard Solution, 300 mg/L........ccccecoveriiniieiieienieeie e 200 mL.............. 12186-29
COD Standard Solution, 1000 Mm@/L ........cccceerieeiiieieienieeie e 200 mL.............. 22539-29
Mercuric SUlate........c.oeovieiieiieiecieeere e 28.3 grams................ 1915-20
Potassium Acid Phthalate, ACS ........ccccoeiiiiieieeeeeee e, 500 geeereieiine 315-34
Potassium Dichromate Standard Solution, 0.25 N.........ccc.cconn.... 1000 mL*................ 1809-53
Sulfuric Acid, ACS. ... .o e 500 mL*.........o..... 979-49
OPTIONAL APPARATUS

Balance, analytical, 115 V.....ccooiiiiiiiiieieeeeeeeeeeee e each............. 26103-00
Balance, analytical, 230 V.....ccccoiiiiiiiiieeeeeee e each............ 26103-02
Beaker, 250 ML ..neeeiiiiiieieeeeeee e each........ccee.. 500-46
Cylinder, graduated, 5 mL..........ccccoiiiiiiiiiieeeeeeee e each......ccoeeene. 508-37
Electromagnetic Stirrer, 120 V, with electrode stand...............ccccveneenee. each............. 45300-01
Electromagnetic Stirrer, 230 V, with electrode stand...............cccceeeneenee. each............ 45300-02
Flask, volumetric, Class A, 1000 ML........cccccvvviiiiiiiiiiiiieeeeeeeeeeeee, each............. 14574-53
Flask, volumetric, Class A, 100 mML.........ccoovvviiiiiiiiiiiiieeeeeeceeeeeeee, each............. 14574-42
pH Paper, 1 to 11 pH units .......ccccceveiiiiniieieiecieeeeeeeeee e, 5 rolls/pkg.........c........ 391-33
Pipet, serological, S mML........cccocciiiiiiiiiieeeeeee e each.......ccoe..e. 532-37
Pipet Tips, for 19700-01 TenSette Pipet .......cccceveevvineriieneneenicnennene 50/pkgs...ceeenee.. 21856-96
Pipet, volumetric, Class A, 10 ML .......ccoocieiiiiieieieeeeeeee e each............. 14515-38
Safety shield, for laboratory bench ...........ccocceevieniiniiniiiieeeeeeee, each............. 23810-00
Spoon, Measuring, 0.5 € ...ccceeveeiiriieiieieeeeree st each........c..e..... 907-00
Stir Bar, 22.2 x 4.76 mm (7/8" X 3/16™) ..ccuveieieieieeeee e, each.............. 45315-00
Stir Bar RetIEVET.....c..eiiiiiiiiiecie et e each.............. 15232-00
THIMICT 1.ttt ettt e e e et e e e e e e seaeeeteeeereesaveeesneenens each.............. 26304-00

For Technical Assistance, Price and Ordering
In the U.S.A.;*Call 800-227-4224

Outside the U.S.A.;*Contact the Hach office or distributor serving you.
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Sampling and Storage
Collect samples in clean glass bottles. Use plastic bottles only if they are known to be
free of organic contamination. Test biologically active samples as soon as possible.
Homogenize samples containing solids to assure representative samples. Samples
treated with concentrated sulfuric acid to a pH of less than 2 (about 2 mL per liter) and
refrigerated at 4 jaC may be stored up to 28 days. Correct results for volume additions;
see Correcting for Volume Additions (Section I) for more information.

Accuracy Check
Standard Solution Method
Prepare an 800 mg/L. COD standard solution by adding 0.6808 g of dried (103 ;aC,
overnight) potassium acid phthalate (KHP) to 1 liter of deionized water. Use 0.50 mL
of this solution (0.60 mL for the chloride removal procedure) as the sample volume.
The result should be 800 jA26 mg/L COD.
An 800 mg/L COD solution can also be purchased directly from Hach (see Optional
Reagents).

Method Performance (for Manganic III COD without the chloride removal procedure)
Precision
In a single laboratory, using a standard solution of 800 mg/L COD and two
representative lots of reagent with the instrument, a single operator obtained a standard
deviation of £23 mg/L COD.
Estimated Detection Limit (EDL)
The EDL for program 18 is 14 mg/L COD. For more information on derivation and use
of Hach; s estimated detection limit, see Section 1.

Summary of Method
Chemical oxygen demand (COD) is defined as j°... a measure of the oxygen equivalent
of the organic matter content of a sample that is susceptible to oxidation by a strong
chemical oxidantj+ (APHA Standard Methods, 19th ed., 1995). Trivalent manganese is
a strong, noncarcinogenic
chemical oxidant that changes quantitatively from purple to colorless when it reacts
with organic matter. It typically oxidizes about 80% of the organic compounds. Studies
have shown that the reactions are highly reproducible and test results correlate closely
to Biochemical
Oxygen Demand (BOD) values and hexavalent chromium COD tests.
None of the oxygen demand tests provide 100% oxidation of all organic compounds.A
calibration is provided which is based on the oxidation of Potassium
Acid Phthalate (KHP). A different response may be seen in analyzingvarious
wastewaters. The KHP calibration is adequate for mostapplications. The highest degree
of accuracy is obtained when test resultsare correlated to a standard reference method
such as BOD or one of thechromium COD methods. Special waste streams or classes
will require aseparate calibration to obtain a direct mg/L COD reading or to generate a
correction factor for the precalibrated KHP response. The sampledigestion time can be
extended up to 4 hours for samples which are difficult to oxidize.

233



P

RAIBIE BRI L:<¥ivA ia=)
=Mk CcOD RF, 20-1000 mg/L ................... | FO 25/pkg.......... 26234-25
WAL ... eeeeeeeeeeeeeeeeeeeeeeeenene LML 4K, 979-09
BB T TR e Y= 4L, 272-56
e

COD/TNTIEACL S oo | SO S 48464-00
PG HEFERE, 120 Vac, 14-speed ..o | O N 26747-00
PR AR, 118 ML, | EOTR 2/pkg......... 26748-00
Jfi 55, with inert Teflon liner, for mixing bottle.......... 2216 LI 12/pkg.......... 24018-12
COD JZIVZE, 115 Voo, | IO T 45600-00
COD Jx ¥ #sr, 230 V, European-style plug ................... | DTRRRRRRRRO M 45600-02
BT, extra fine POint .......ccoveveeeeeeieieiieece e, Lo A 26696-00
P HEVR B, for sample + acide.... v, | N 24276-06
TenSette M., 0.1 10 1.0 ML....o..ovoveeieeeeeeeeen | DU N 19700-01
TenSetteFZ 4., 1.0t0 10.0 ML.......ooveveereeeeen. | DU A~.......19700-10
FE W E W, for 19700-01 TenSette. Pipet ........................ 2R 50/pkg......21856-96
FE W E W, for 19700-10 TenSette. Pipet ..........co.cveeeee. 2R 50/pkg.....21997-96
BERSFIIL oo | S N 23810-00
AR LR oo, | DU N 18641-00
OPTIONAL REAGENTS AND APPARATUS

COD Standard Solution, 800 mg/L COD.........cceeceveiiiinienienieeieeeeee. 200 mL.......... 26726-29
Potassium Acid Phthalate ...........ccooceevieniiiiiiieiee e 500 oo 315-34
Dispenser for sulfuric acid..........ccceeveriiiiiriiieiieeereeeee e each.......... 25631-37

For Technical Assistance, Price and Ordering
In the U.S.A.;*Call 800-227-4224

Outside the U.S.A.;*Contact the Hach office or distributor serving you.
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Sampling and Storage
Collect samples in clean glass bottles. Use plastic bottles only if they are known to be
free of organic contamination. Test biologically active samples as soon as possible.
Homogenize samples containing solids to assure representative samples. Samples
treated with concentrated sulfuric acid to a pH of less than 2 (about 2 mL per liter) and
refrigerated at 4 jaC may be stored up to 28 days. Correct results for volume additions;
see Correcting for Volume Additions (Section 1) for more information.

Accuracy Check
Standard Solution Method
Prepare an 800 mg/L. COD standard solution by adding 0.6808 g of dried (103 ;aC,
overnight) potassium acid phthalate (KHP) to 1 liter of deionized water. Use 0.50 mL
of this solution (0.60 mL for the chloride removal procedure) as the sample volume.
The result should be 800 jA26 mg/L COD. An 800 mg/L COD solution can also be
purchased directly from Hach (see Optional Reagents).
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Method Performance (for Manganic III COD without the chloride removal procedure)

Precision

In a single laboratory, using a standard solution of 800 mg/L COD and two
representative lots of reagent with the instrument, a single operator obtained a standard
deviation of £23 mg/L COD.

Estimated Detection Limit (EDL)

The EDL for program 18 is 14 mg/L COD. For more information on derivation and use
of Hach; s estimated detection limit, see Section 1.

Summary of Method

Chemical oxygen demand (COD) is defined as ;°... a measure of the oxygen equivalent
of the organic matter content of a sample that is susceptible to oxidation by a strong
chemical oxidantj+ (APHA Standard Methods, 19th ed., 1995). Trivalent manganese is
a strong, noncarcinogenic chemical oxidant that changes quantitatively from purple to
colorless when it reacts with organic matter. It typically oxidizes about 80% of the
organic compounds. Studies have shown that the reactions are highly reproducible and
test results correlate closely to Biochemical Oxygen Demand (BOD) values and
hexavalent chromium COD tests. None of the oxygen demand tests provide 100%
oxidation of all organic compounds.

A calibration is provided which is based on the oxidation of Potassium Acid Phthalate
(KHP). A different response may be seen in analyzing various wastewaters. The KHP
calibration is adequate for most applications. The highest degree of accuracy is obtained
when test results are correlated to a standard reference method such as BOD or one of
the chromium COD methods. Special waste streams or classes will require a separate
calibration to obtain a direct mg/L. COD reading or to generate a correction factor for
the precalibrated KHP response. The sample digestion time can be extended up to 4
hours for samples which are difficult to oxidize.
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RAIBIE BRI L:<¥ivA ia=)
el () ) IS | A 25/pkg .......... 26618-25
—NERCOD RFIME, 20-1000 m@/L........ocvvereenaee. | AT 25/pkg .......... 26234-25
IR oo 1ML 4KG oo, 979-09
FEBIT TR e, ANGTE e, 4L . 272-56
PR Es

COD/TNTIEACL S oo | SO S 48464-00
PG HEFERE, 120 Vac, 14-speed ......ooovveeeeeeeae. | S N 26747-00
PR AR, 118 ML, | O 2/pkg.......... 26748-00
Jfi 55, with inert Teflon liner, for mixing bottle.......... 2216 [ 12/pkg.......... 24018-12
COD JZIVZE, 115 Vi, | SO (T 45600-00
COD Jx [V #sr, 230 V, European-style plug ................... | ETRTRURURRRPRO A 45600-02
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BT, extra fine POint .......ccoevieeeeeieiriieeciereeeeeeenee, Lo, A 26696-00

PR A, for sample + acide...veveeeeeeeeee. | O A 24276-06
TenSette B AT, 0.1 10 1.0 ML...voveeeeeeeeeeeeeenn. | S A, 19700-01
TenSette ., 1.0t0 10.0 ML.....oooovoveeeeeeeieeee. | SR N 19700-10
FE B E W, for 19700-01 TenSette. Pipet ..............c.......... 2 50/pkg......21856-96
FE B E W, for 19700-10 TenSette. Pipet ...........cocveeeee.. 2R 50/pkg.....21997-96
BEATPIB oo | ST S 23810-00
AEBAMIR T ZE e Lo, A 18641-
B TIALFIEE (VPD) oo | N 49000-00
LT, 115 Voo | R A e, 14697-00
LT, 230V e | N 14697-02

OPTIONAL REAGENTS AND APPARATUS

COD Standard Solution, 800 mg/L COD.........ccccevirienininiininieene 200 mL .......... 26726-29
Potassium Acid Phthalate...........ccooceevieniiniiiieieeeee e 500 g e 315-34
Dispenser for sulfuric acid ..........cceeeeiiiiiiiiiereeeeseee e each .......... 25631-37

For Technical Assistance, Price and Ordering
In the U.S.A.;*Call 800-227-4224

Outside the U.S.A.;*Contact the Hach office or distributor serving you.
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Sampling and Storage

87

The main consideration in sampling with the High Range Dissolved Oxygen AccuVac
Ampul is to prevent the sample from becoming contaminated with atmospheric oxygen.
This is accomplished by capping the ampul with an ampul cap in the interval between
breaking open the ampul and reading the absorbance. If the ampul is securely capped, it
should be safe from contamination for several hours. The absorbance will decrease by
approximately 3% during the first hour and will not change significantly afterwards.
Sampling and sample handling are important considerations in obtaining meaningful
results. The dissolved oxygen content of the water beingtested can be expected to
change with depth, turbulence, temperature, sludge deposits, light, microbial action,
mixing, travel time and other factors. A single dissolved oxygen test rarely reflects the
accurate over-all condition of a body of water. Several samples taken at different times,
locations and depths are recommended for most reliable results. Samples must be tested
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immediately upon collection although only a small error results if the absorbance
reading is taken several hours later.

Accuracy Check
The results of this procedure may be compared with the results of a titrimetric
procedure (request lit. code number 8042) or dissolved oxygen meter (Cat. No.
50175-00).

Method Performance
Precision
In a single laboratory, using a standard solution of 8.0 mg/L O: determined by the
Winkler method and two representative lots of reagent with the instrument, a single
operator obtained a standard deviation of jA0.41 mg/L O.
Estimated Detection Limit
The estimated detection limit for program 70 is 0.10 mg/L O. For more information on

the estimated detection limit, see Section 1.

Summary of Method
The High Range Dissolved Oxygen AccuVac Ampul contains reagent vacuum sealed in
a 12-mL ampul. When the AccuVac ampul is broken open in a sample containing
dissolved oxygen, a yellow color forms, which turns purple as the oxygen reacts with
the reagent. The color developed is proportional to the concentration of dissolved

oxygen.
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EVIES FUHR B %%

FE PR AR AccuVac i oo 1 e 25/pkg......... 25150-25
P ias

BEME, 50 ML essessseesnees | ST T 500-41
i 1SRN ANFE e, 25/pkg............ 1731-25
FES EE B, 10-20-25 mL, W/ cap......ooooveeeeeeeeeeeenen. | DO 6/pkg.......... 24019-06
OPTIONAL REAGENTS AND APPARATUS

AccuVac Dissolved Oxygen Sampler .........cccocvveieiienienienienie e each.......... 24051-00
AccuVac Snapper Kit.......oooviiiiiiinieieseeeee et each.......... 24052-00
ACCUVAC DITAINET....c..couiiiiiiiiiiiiciteeeteeee ettt each.......... 41036-00
BOD bottle and stopper, 300 mL........ccccoervieniniinieninieneneeeneeeeeeeeen each............. 621-00
Dissolved Oxygen Meter, sensiOn.6, Portable ................c.cccoovevvevrennne. each.......... 50175-00
Dissolved Oxygen Reagent Set (Buret Method).........cccceeveeniiniennns 100 tests.......... 23514-00
Dissolved Oxygen Reagent Set (Digital Titrator Method) .................... 50 tests.......... 22722-00

Dissolved oxygen may also be determined by titrimetric methods.
Request Publication 8042 for additional information.

For Technical Assistance, Price and Ordering
In the U.S.A.;*Call 800-227-4224

Outside the U.S.A.;*Contact the Hach office or distributor serving you.
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Sampling and Storage
The main consideration in this procedure is to prevent contaminating the sample with
atmospheric oxygen. Sampling from a stream of water that is hard plumbed to the
sample source is ideal. Use a funnel to maintain a continual flow of sample and yet
collect enough sample to immerse the ampul. It is important not to introduce air in
place of the sample. Rubber tubing, if used, will introduce unacceptable amounts of
oxygen into the sample unless the length of tubing is minimized and the flow rate is

maximized. Flush the sampling system with sample for at least 5 minutes.

Accuracy Check
The reagent blank for this test can be checked by following these steps:
a) Fill a 50-mL beaker with sample and add approximately 50 mg sodium hydrosulfite.
b) Immerse the tip of a Low Range Dissolved Oxygen AccuVac Ampul in the sample
and break the tip. Keep the tip immersed while the ampul fills completely.
¢) Determine the dissolved oxygen concentration according to the preceding procedure.
The result should be 0 jA1 Tg/L.

Method Performance
Precision
In a single laboratory, using a standard solution of 500 g/L O2 and two representative
lots of reagent with the instrument, a single operator obtained a standard deviation of £2
Ig/L 02. For more information on Hach|” s precision statement, see Section 1.
Estimated Detection Limit
The estimated detection limit for program #71 is 10 'Ig/L O2. For more information on

the estimated detection limit, see Section 1.

Summary of Method
When the vacuum-sealed AccuVac ampul is broken open in a sample containing
dissolved oxygen, the yellow reagent solution turns blue. The blue color is proportional

to the dissolved oxygen concentration.

i A 2
FifHR
EVIIES FUHR B %%

R EFER AR E AccuVac iU ... 1 M 25/pkg ......... 25010-25
BEME, SOML... oo SRR A e, 500-41
FEAN LL I, 10-20-25 ML, W/CAP oo A 6/pkg ......... 24019-06
OPTIONAL REAGENTS AND APPARATUS

AccuVac SNapper Kit ......oocveriiiiiiieeieee et each .......... 24052-00
Sodium Hydrosulfite, technical grade ...........cccoecveiieniiniiniiiieeeees 500 g .o 294-34

For Technical Assistance, Price and Ordering
In the U.S.A.;*Call 800-227-4224

Outside the U.S.A.;*Contact the Hach office or distributor serving you.
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Sampling
The chief consideration when collecting a sample is to prevent the escape of ozone from
the sample. The sample should be collected gently and analyzed immediately. Warming
the sample or disturbing the sample by stirring or shaking will result in ozone loss.
After collecting the sample, do not transfer it from one container to another unless
absolutely necessary.

Stability of Indigo Reagent
Indigo is light-sensitive. Therefore, the AccuVac Ampuls should be kept in the dark at
all times. However, the indigo solution decomposes slowly under room light after
filling with sample. The blank ampul can be used for multiple measurements during the
same day.

Method Performance
Precision
In a single laboratory, using standard solutions of 0.15, 0.28 and 0.96 mg/L ozone for
the low, mid and high range, respectively, and two representative lots of reagent with
the instrument, a single operator obtained a standard deviation of +0.01, ;A0.02 and
iA0.02 mg/L O3 for the low, mid and high range tests, respectively. For more
information on Hachj s precision statement, see Section 1.
Estimated Detection Limit
The estimated detection limit for the programs #72, #73, and #74 is 0.02 mg/L O3. For
more information on the estimated detection limit, see Section 1.

Summary of Method
The reagent formulation adjusts the sample pH to 2.5 after the ampul has filled. The
indigo reagent reacts immediately and quantitatively with ozone. The blue color of
indigo is bleached in proportion to the amount of ozone present in the sample. Other
reagents in the formulation prevent chlorine interference. No transfer of sample is
needed in the procedure. Therefore, ozone loss due to sampling is eliminated.
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i
i

BlEEES BRI L¥vA i)
5 AccuVac Uil

WL

0-0.25 M@/Luiniiiiieieieeee e 2 M e, 25/pkg .......... 25160-25
0-0.75 MG/Luoiiiiiiieieetee e 2 M e, 25/pkg .......... 25170-25
0-1.50 M@/Luoniiiiieieiieee e 2 M e, 25/pkg .......... 25180-25
FBITIK e ATE e % D 272-56
P %

BEME, SOML oo 2 e A e 500-41
OPTIONAL APPARATUS

AccuVac SNapper Kit ......ooceeiiiiiiiieeieee et each .......... 24052-00
AccuVac AmMpPule SAMPIET .....ccceeeiieriieriieiieeieeie et each .......... 24051-00

For Technical Assistance, Price and Ordering
In the U.S.A.;*Call 800-227-4224

Outside the U.S.A.;*Contact the Hach office or distributor serving you.
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pH (6.5 to 8.5 pH units) FHES: 10076
A% R B A U kA W PHAE

i

LA AKINPHRORE S 2. %K. 756 [nl% 34— Hefirhde 4. ¥ BN EE

i o Jrws R AN 10l B . CFE SOER RS T, %%
% ~: PRGM 0.00 mg/L. PH R =
RS LT FIZEROKEI b5 o

PRGM?

5. 1% ZERO, FREF¥E 6. 1E0Ah SO 7. M RO AR 1 8K TIHIAREAAE

AR, BERERR: WA 10 ZTHFEM . ZTTMLLIR/RANE  SOERCAs T, o R
0mg/L PH (F AT AT FER EE i .
T

I i F M, R
P BERTR I & o
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9. % READ
FREME AR, Bl
o~ PHAH.

VI RN EEFIFTHY
TV TT R AEFEIE o
I 1T PH E5AC T
6. 5 I A2 R -

T
A E 6mg/Lik LA I, @EAST AT
KGR =414, AeeRZ T ER .

Sampling and Storage
Analyze samples immediately for best results.

Accuracy Check
Standard Solution Method
Using a clear pH 7.0 buffer solution as the sample, perform the pH procedure as
described above.

Method Performance
Precision
In a single laboratory using a standard solution of pH 7.0 and two lots of reagent with
the instrument, a single operator obtained a standard deviation of less than 0.1 pH units.
Estimated Detection Limit
The estimated detection limit for program 75 is a pH of 6.5.

Standard Adjust
To adjust the calibration curve using the reading obtained with the 7.0 buffer solution,
press the SETUP key and scroll (using the arrow keys) to the STD setup option. Press
ENTER to activate the standard adjust option. Then enter 7.0 to edit the standard
concentration to match that of the standard used. See Section 1, Standard Curve

Adjustment for more information. Press ENTER to complete the curve adjustment.
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Summary of Method
This method uses a sulfonphthalein indicator (Phenol Red) to determine pH
colorimetrically. Phenol Red has a working range of pH 6.8 (yellow) to 8.2 (red).

S-Sl

BlEEES BRI L¥vA B85
R AR, 0.5 & 1.0 ML marks .......oovvveveveiiiieeerereeeieenns | I 20/pkg...ceeenen. 21247-20
Phenol Red 57571, spec grade .........ccceveveveveerecncnne. 1.0mL............... 50 mL.............. 26575-12
FE b EE B, 10-20-25 mL, W/ Cap....cveceeeeeeeeeeeeeeeeeen. S 6/pKg....ve...... 24019-06
OPTIONAL REAGENTS

PH 7.0 Buffer SoIution .........ccocceeviiiiriiieieeeeeeceee e 500 mL.............. 12222-49
OPTIONAL APPARATUS

Description Units Cat. No.

Thermometer, -10 t0 110 jAC.......ccooviiiiiiiieiieeeeeree e each................ 1877-01

For Technical Assistance, Price and Ordering
In the U.S.A. call 800-227-4224

Outside the U.S.A.;*Contact the Hach office or distributor serving you.
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FEEREE UWMERER LI NE L (0-2.5 to 1.0-125 mg/L)

= | |EE

LA ARIBEIRER 2. # K. 80 [HI%:

FEF 25 o S AT

%~ : PRGM 0.00 mg/L. POx

IS T FIZEROE b7 o
PRGM?

T A B R
gk, ML ETK
HEAT W AL
1o

3G R 1 ERE
MRS . $ET
o O SR AN
50 =T ZIEEMR G
HET, HEETK
PR 22 50 2Tt

FE—SC I N
10 mL #£85h. (FAIR
FE)

FiES: 8007

i

4. FE—C iR
A 10 =T HIFR G
FEd, bR BRRES. (FF
AR
A —3Z
N 25 = THIIAE A,
W ERR . (TR
F£)

#*1
TG (mg/L) WML FE i A
0—2.5 50
0—5 25
0—12.5 10
0—25 5
0—125 1
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5. AL TR GURE R
TN —CLAS U PR 2
F o Aot PR A A
S ZIRA

6. K AN TRNEA
TR AR

M SR, 2
[ H o

T ANBEREAT 19
e e
S TAAFEHTAC I
TP A AT F—FF
A HIE A GE T
B AL VR TR A e
o

s (ETRF I
#(Cat. No.
19485-00) 7] }i]—+4*
H IR AT T
I, wEEZ
— X EIMT

9. R AR )
10 2 T+ R0 1A 2]
AT =S L
. X
FHAT o

10. 435 PhosVer 3
TR R A I N 2]
B . IR
2 .

i R BRI AL,
AN AL
R A0
L.

7. FTTPEAMT, WM 8. AThI asng S,

Ab BRI EWERIMT, FTIFH
$%~: TIMER o

B IFURT 50 .

I

I LA,
B ik L IL T IE E
o

IE: ST RFF i 2T
K GG = (R A FE 1
TR WK
[ R A A
i B FEAL o

11, BRAEIBoR: 12. TFES S8 5,

2:00 TIMER 2 B2 PR ONFE f
FEFFEEPR B e N SRS, o8 B G .
R

I AETT I A f

T WIRFFEd IR = P EE T 50

P15 ELLT, Fi /el ALHE 12— 15 i Fo
4 7+ #.
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13. ¥ F: ZERO 14. B IUHERAFEEON 15, #% ~: READ 16. g5 nlHHn3
REME AR, bi%s FEMIERSH, ®% BEERARE, Rl PE AR TR

WoR: e 5 o BORNBERR IR S RRIR BRI
0.0 mg/L PO4 M 2 TEHGE e PR Sh R .
A, s blix
K719 2 SEpras R
%2

FEfm AR (ml) CPIR3PT | vk N+

%)

50 0.1

25 0.2

10 0.5

5) 1.0

1 5.0

T IR SRV B = 18l X Sledi Al 1

%3
TR b 2 7Y e R A
PBTC 2. 84
NTP 1. 050
HEDPA 1. 085
EDTNPA 1. 148
HMDTMPA 1. 295
DETPMPA 1. 2087
HPA 1. 49
TEPEBEIR L (mg/L) =L IRISHT MR Ehik
J&E X LA PR T
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T

LA SmLFEM I, LUNP T L h Iy N S R T ke R, T
PKPBAE . B, XFT-5.00mLAE, 100 mg/LEAE T-100 mg/LIAIA T4 24
FE AT K 10mL, H17E50mg/LEL EIF R4k

T TP ATAL

B, RAY, CDTA, #EE, 4, | 100 mg/L

EDTA, iR, Wik

IR = e 10mg/L

fili iR &h K BT

HKIE Th 1000mg/L

5, JA 5000 mg/L

wALY) 100 mg/L. SAMHAHT N30 44
Diethanoldithiocarbamate 50 mg/L

B, Rk 200 mg/L

NTA 250 mg/L

IEETR £R 15 mg/L

EBER AT HLBE LS ZWIREEA T

et TR it BN S it pH n] R G M 2T BE ST, /5 BT RE A AL
fit: 500 mg/L

[ERE&Y] T K- E T3

f g 10 mg/L

Sampling and Storage

Collect samples in clean plastic or glass bottles that have been cleaned with 1:1

Hydrochloric Acid Solution and rinsed with deionized water. Do not use a commercial

detergent. If prompt analysis is impossible, adjust the pH to 2 or less with about 2 mL

of sulfuric acid, ACS, per liter of sample. Store at 4 jAC (39 ;aF) or below. Preserved

samples can be stored at least 24 hours. See Section 1 for more information on dilution

factors, cleaning instructions, etc.

Accuracy Check

Ideally, a solution containing a known amount of the phosphonate product being used

should be prepared. This will check the UV conversion of phosphonate to

orthophosphate.
Summary of Method

This method is directly applicable to boiler and cooling tower samples. The procedure

is based on a UV catalyzed oxidation of phosphonate to orthophosphate. Range may be

as low as 0 to 2.5 mg/L or as high as 0 to 125 mg/L.

Phosphonate is converted to orthophosphate during the UV digestion. Both the sample

and the blank will develop color if orthophosphate is present in the sample. The

increase in color in the sample is proportional to the phosphate produced in the

digestion.
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B @ikt
TEFR ERART 2 (100 £ESES). ... v coeeeeeeeeee e 24297-00
45 (2) 21060-69, (1) 20847-69

BlEEES BRI L¥vA i)
PhosVer 3 MR M AR e 24 100/pkg ............. 21060-69
BRI AR oo 1A 100/pkg ............. 20847-69
LT TR e AFE s 4L . 272-56
TRAFE T, 50 ML, | R A s 1896-41
PIHBE, UV Safety ..o, | A N 21134-00
BT, 25 ML v | S A e 2066-40
Pipet Filler, safety bulb .........ccccoevieniiniiiiieieeeeee | RS A s 14651-00
FES EE B, 10-20-25 mL, W/CaP.....ovcvrececeeee e 2 e 6/pKg ... 24019-06
T HLJEZE AT, 115 Vi | [T A e 20828-00
e

T HIJEZE AT, 230 Ve | [T A s 20828-02
OPTIONAL REAGENTS

Hydrochloric Acid, 6.0 N (1:1).ccceeiieiiiiieeieeieeeeeeeeee e 500 mL ................. 884-49
SUlfuric ACid, ACS ...t 500 mL ................. 979-49
OPTIONAL APPARATUS

Cord Adapter, single to dual UV lamp .........cccceverieninenncninicnineeee, each ............. 19485-00
pH Paper, 1 to 11 pH units........cccceeveiiiiniieieniecieeeeeeceeeee, 5 rolls/pkg ....ccueeue..e. 391-33
Pipet, serological, 2 ML .........ccociiiiiiiiiiieeeeeee e each ..o 532-36
Pipet, TenSette, 1-10 ML .....ccoooiiiiiiiieieeee e each ............ 19700-10
Pipet Tips, for 19700-10 Tensette Pipet........ccccceververrienennieiirene 50/pkg ... 21997-96
Pipet Tips, for 19700-10 Tensette Pipet........cccceveerveeneenienirene 1000/pkg ............. 21997-28
Thermometer, -10 t0 110 jAC.......ccoooiiiiiriieieeeeeeree e each ............... 1877-01
UV Lamp, without pOWer SUPPLY ..cccevvereeriininieniinieieneeeee e each ............. 20823-00

For Technical Assistance, Price and Ordering
In the U.S.A. call 800-227-4224

Outside the U.S.A.;*Contact the Hach office or distributor serving you.
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G THE%E Molybdovanadate j% (0 to 45.0 mg/L) HiEg: 8114
15 R R VA

L NKS I SR 2. % F: 77 ENTER 3. fF—3Z b @iiihas 4. fE 94—

PR R L P4 S AT A 25 mL B TIK. RN 25 =TS .
% F: PRGM PO4FIZEROE ¥ o R FRFE) CPIAAE D
BN TR
PRGM? e KRR ELTR,
FE o [0 /2 TE B D
20-25° C.

5. M A 10 nl 6. #%F: 7R FRFNEE 8. % ZERO, fRENH
Molybdovanadate i TIMER  ENTER moE A, SRR A, RN
FIBNBEA L EIR . FIFS 5 eI #. 0.0 mg/L PO4
P, REAEZ TR

BE

7 WIRLF IR
TR PRI
HE. TR
B, 2Rt <
g I H
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9. KEFHNAFEBARE 10, 4%°F: READ
EheAst, R RHRARE, Ees

=, ORI

AT A mg/Lo

Ve AR EEFE Y

17 7Y A AT

1Fo
Tk

T N AL BE vk
TP THK AN AL 2 vk
fifg £ S FES A IR 72 T4
BT RS IR /NT100g/L, B~
B A EA ST

IR R KTF1000g/Lisy, FeAEGTHE.
fik SUAFE S I 72 T4
ITRE&| PR W VA RBR T

1. BIG0ZTIHE i BIHESLGE L o

2. BRIMANGIK, [ AMEHERE 2%
WP E I s

3. BIMMMAREEW, HBOH K,
R Je PRSP BRA R

Tk vy e R PHAT RN v 22 R WV BN TIRAN N Ee . RN
BT TIAC B, TEE TRALBEE S N 2K o
FRAR R RE S PHIE N, A T2 A5

mAe . by . RAURIRER . R | ARSI

Eh
oL

W B A T-1000mg /LIS, S A AL E .

FERERR AL . DURNIREL . MiREh. wHEERLL. B, FRE:. FLRLE. WAL, 7
R, KR BET. “MERE T, BEE 1. §F 1. Ba2+, Sr2+, Li+. Nat. K+,
NH4+, Cd2+. Mn2+. NO3-., NO2-. S042-, S032-, Pb2+, Hg+, Hg2+, Sn2+, Cu2+, Ni2+,
Ag+, U4+, Zrd+, As03-, Br-, C032-, C104-, CN-, 103-, SiOs-.
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Sampling and Storage
Collect samples in clean plastic or glass bottles that have been cleaned with 1:1
Hydrochloric Acid Solution and rinsed with deionized water. Do not use a commercial
detergent containing phosphate for cleaning glassware used in this test.
Analyze samples immediately for best results. If prompt analysis is impossible,
preserve samples by filtering immediately and storing at 4 jaC for up to 48 hours.
Accuracy Check
Standard Additions Method
a) Fill three 25-mL graduated mixing cylinders with 25 mL of sample.
b) Snap the neck off a Phosphate Voluette Ampule Standard Solution, 500 mg/L as
PO4.
¢) Use the TenSette Pipet to add 0.1 mL, 0.2 mL and 0.3 mL of standard, respectively,
to the three mixing cylinders. Stopper and invert to mix well.
d) For analysis with AccuVac Ampuls, transfer the spiked samples to clean, dry 50-mL
beakers to facilitate filling of the ampuls. For analysis with reagent solution, transfer the
spiked samples to 25-mL sample cells.
e) Analyze each sample as described in the procedure. Each 0.1-mL addition of
standard should cause an increase of 2.0 mg/L PO4 3-.
f) If these increases do not occur, see Standard Additions (Section 1) for more
information.
Standard Solution Method
Obtain a Hach Phosphate Standard Solution, 10.0 mg/L as phosphate. Using this
solution as the sample, perform the phosphate procedure as described above.
Standard Adjust
To adjust the calibration curve using the reading obtained with the 10.0 mg/L standard
solution, press the SETUP key and scroll (using the arrow keys) to the STD setup option.
Press ENTER to activate the standard adjust option. Then enter 10.0 to edit the standard
concentration to match that of the standard used. Press ENTER to complete the
adjustment. See Standard Curve Adjustment, Section I for more information.

Method Performance
Precision
In a single laboratory using a standard solution of 30.0 mg/L POus., two lots of reagent,
and the instrument, a single operator obtained a standard deviation of {A0.1 mg/L POa
s for the reagent solution method and a standard deviation of jA0.2 for the AccuVac
Ampul method.
Estimated Detection Limit
The estimated detection limit for program 77 is 0.3 mg/L PO4 3- and 0.4 mg/L. PO4
3- for program 78. For more information on the estimated detection limit, see Section 1.
Summary of Method
In the molybdovanadate method, orthophosphate reacts with molybdate in an acid
medium to produce a phosphomolybdate complex. In the presence of vanadium, yellow
vanadomolybdophosphoric acid is formed. The intensity of the yellow color is
proportional to the phosphate concentration.
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P id i micas (A EFRIER)

BlEEES BRI L¥vA i)
Molybdovanadate 7. .....ccovierereiriiicieiee, 20mL ............. 100 mL* MDB.......... 20760-32
FES EE I, 10-20-25 mL, W/ cap......oooveceeeeeeeeeen. S 6/pkg.......... 24019-06
FEBTTTK e 25mL s 4L . 272-56
Pl A E: (68 2 HUR)

Molybdovanadate i I ZHE ..c..ovvveererrrrecins S 25/pkg........ 25250-25
BEMR, 50 ML 2o A 500-41
FEBTTTK s 25 ML s 4L e, 272-56
OPTIONAL REAGENTS

Description Units Cat. No.
Bromine Water, 30 @/L......ccccooiririiniiiiiinieeeeeneeee et 29 mL* ............ 2211-20
Hydrochloric Acid Solution, 1:1 (6.0 N) ..c.cooiiviiniiiiieieieeeeee 500 mL.............. 884-49
Phenol Solution, 30 @/L .....ccceevieiiieieee et 29 mL............ 2112-20
Phosphate Standard Solution, 10.0 mg/L as PO43- .........cccccvrveennneenn 946 mL.......... 14204-16
Phosphate Standard Solution, Voluette Ampule,

500 mg/L as PO43-, 10 ML ...c.ooiiiiiiiiiieceecce e 16/pkg.......... 14242-10
Sodium Hydroxide Standard Solution, 5.0 N ..........cccceernnenn. 100 mL-MDB............ 2450-32
SUIUIIC ACIA, ACS .ot 500 mL*............. 979-49
OPTIONAL APPARATUS

AccuVac SNapper Kit.......oooeeiiiienieiesieee et each.......... 24052-00
Ampule Breaker Kit..........ccoovieiiiiiiiieiieeeeeeee e each.......... 21968-00
Cylinder, graduated, 25 ML .....c.cccoeiiiiiiiiieeeeeee e each ............. 508-40
Cylinder, graduated, mixing, 25-mL.........cccccceviiiriiiiiiiniieee e, each.......... 20886-40
Dispenser, fixed volume, 1.0 mL Repipet Jr. ......cccoevieviiniiiiiieieieeeee, each.......... 21113-02
Flask, erlenmeyer, 50 ML ........ccoooiriiiiiiiieiee e each............. 505-41
Flask, volumetric, Class A, SO ML .......cooovviiiiiiiiiiiieeeeeeeeeeeeeeeeee each.......... 14574-41
pH Paper, 1 to 11 pH units........cccceeviiniiniiiiieieeeceee e 5 rolls/pkg .............. 391-33
pH Meter, SensiOn .1, portable...............cococeereereeeeeererererereeeeesereneneaenns each.......... 51700-00
Pipet, serological, 2.0 ML .......cccoiiiiiiiieeeeee e each.............. 532-36
Pipet, TenSette, 0.1 t0 1.0 ML......cooiiiiieiieiieieeeee e each.......... 19700-01
Pipet Tips, for 19700-01 TenSette Pipet ........ccceeceveeiienienienierieeieeee 50/pkg.......... 21856-96
Thermometer, -10 t0 110 jAC........ccooeiiieeereeeeee e each............ 1877-01

For Technical Assistance, Price and Ordering
In the U.S.A.;*Call 800-227-4224

Outside the U.S.A.;*Contact the Hach office or distributor serving you.
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SEMERE (EREEEE) PhosVer3 HiifIMMEgs% HEE. 8048

(0. ~2.50 mg/L PO,Y) GiXFI A LIEH)
6=
[ ]

riilk 8=
LK IEMERS ST 2. $%F: 79 ENTER 3. fF— 7 Lb @3 4. ¥ —{LPhosVer 3

IR AL R V22 ) R P i BTN, A 10 mL BES TR R TR I N )
=, PO4FIZEROE b5 o Eb A0 BT 2R (AR e
}%F: PRGM Ve W FLEE I (FHERSED R+ 1
RS ATV, PH EHIFE AL, 1552 o,
PRGM? T HI 2R
VT YIRIF IR 2
BARIG A i 1
() -
[ ]
5. ¥R 6. fFEAAN =2t 7. B HIRFNAE 8. % ZERO, FREMK;
TIMER ENTER FYEN 10 Z2FHA WER ST, S8R 4%, FRER:
BITUE 2 B Oy IR R GERE . B 0.0 mg/L PO4

PRI ERINE), N (AR
PATH B 6—8 it

e
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9. FIHNAFEBAFE 10, #%F: READ
AIGERCEE Y, R REPEOE, s
= ORI
AT A mg/Lo
P MR AR
HE BT b HEAE
1F
Tk
WAL TR AIIE DL, AR = T4
TP PR R Ab B
B K200 mg/L
iR £ A 7K B T3R
B, KF100mg/L
i, FERR KF10mg/L
B KF-300 mg/L
fi KT-50mg/L
ITRE&| KT6mgll. #& FikBr Ly T4:
1. ER25SmLAF i F]50mLK H AR
2. —IURESE—I0B I NR K B3 H B AR .
3. IO —IB R IR E O . hED IR,
MR 2 R R R s i = SR VA Bt S & TR 74 28R AR R N
E I EPAVE R, b B s m iR 4 A —3.
B KT-80 mg/L

e G AT it AR S e pH

n] RGP RE ST, Ta BT AR S AL B

Sampling and Storage

Collect sample in plastic or glass bottles that have been cleaned with 1:1 Hydrochloric

Acid Solution and rinsed with deionized water. Do not use commercial detergents

containing phosphate for cleaning glassware used in this test.

Analyze samples immediately after collection for best results. If prompt analysis is

impossible, preserve samples for up to 48 hours by filtering immediately and storing

samples at 4 ;aC. Warm to room temperature before testing.

e VNG|
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Accuracy Check
Standard Additions Method
a) Fill three 25-mL graduated mixing cylinders with 25 mL of sample.
b) Snap the neck off a Phosphate PourRite Ampule Standard Solution, 50 mg/L as PO4
¢) Use the TenSette Pipet to add 0.1 mL, 0.2 mL, and 0.3 mL of standard, respectively,
to the three mixing cylinders. Stopper each and mix thoroughly.
d) For analysis with AccuVacs, transfer solutions to dry, clean 50 mL beakers to fill the
AccuVac ampules. For analysis with powder pillows, transfer only 10 mL of solution to
the sample cells.
e) Analyze each standard addition sample as described in the procedure. The phosphate
concentration should increase 0.2 mg/L POus-for each 0.1 mL of standard added. f) If
these increases do not occur, see Standard Additions in Section 1.
Standard Solution Method
Prepare a 2.0 mg/L PO43- standard solution by pipetting 4.0 mL of Phosphate Standard
Solution, 50 mg/L as PO4 3-, into an acid-washed Class A 100-mL volumetric flask.
Dilute to volume with deionized water. Stopper and invert to mix. Use this solution in
place of the sample in the procedure to insure the accuracy of the test. The mg/L POs
s-reading should be 2.00 mg/L.

Method Performance
Precision
In a single laboratory using a standard solution of 1.00 mg/L POss-and two lots of
reagents with the instrument, a single operator obtained a standard deviation of {A0.05
mg/L PO4 3- In a single laboratory using a standard solution of 1.00 mg/L PO4-and two
representative lots of AccuVac ampuls with the instrument, a single operator obtained a
standard deviation of jA0.03 mg/L POx5..
Estimated Detection Limit (EDL)
The EDL for program 79 is 0.05 mg/L POs. For more information on the estimated

detection limit, see Section 1.

Summary of Method
Orthophosphate reacts with molybdate in an acid medium to produce a
Phosphomolybdate complex. Ascorbic acid then reduces the complex, giving an intense

molybdenum blue color.

P S (s A )

FiHR
Sl S BRI L: ¥ VA s
PhosVer 3 WM £k A5

10 ML Sample SIZ€ ....eevverieeiierieeriieeieeie e 1Al 100/pkg.............. 21060-69

FES EE T, 10-20-25 mL, W/CaP «.oocveeeceeceee e R 6/pKg....oe...... 24019-06

P AAAEs (f i)

PhosVer 3 R thAccuVac ZEM..coooveveeeeeeeeenn. 1 e 25/pKg..cvenan. 25080-25
B, SOML oo | A A e, 500-41
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JELTE oot | 25/pKg...orann. 1731-25

FES EE B, 10-20-25 mL, W/CaP «..ocveeeeceee e | D 6/pKg............ 24019-06
OPTIONAL REAGENTS

Hydrochloric Acid Standard Solution, 6.0 N (1:1) ..ceevveviierinnnee. 500 mL.................. 884-49
Phosphate Pretreatment Powder Pillows .........cccccooeiieiiiiiinceniene, 50/pkg......c....... 14501-66
Phosphate Standard Solution, PourRite ampule,

50mg/L as PO43-, 2 ML cooiiiiiiiiiieee e 20/pKg..cceeeiianans 171-20
Phosphate Standard Solution, Voluette Ampul, 50 mg/L, 10 mL....... 16/pkg.....ceeeeennns 171-10
Sodium Hydroxide Standard Solution, 5.0 N ............cc.......... 100 mL* MDB................ 2450-32
Water, EIONIZEA .......vvvvviiiiiiiieeeeeee et e e e 4L.cciiinnnnnnn. 272-56
OPTIONAL APPARATUS

AccuVac Snapper Kit ......ooceeiiiiiiiienieeieee et each .............. 24052-00
Ampule Breaker Kit for 10-ml ampules...........cccevoiiriiniiiniinieieeee, each.............. 21968-00
ASPITALOT, VACUUIN ...outieuiieiieiieniieeiieeteeteeteenseesseesteesaeesasesnseeseesseenseenes each................ 2131-00
Cylinder, graduated, mixing, 25 mL, tall (3 required) .......c.cceocevrueennens each............. 20886-40
Filter Holder, 47 mm, 300 mL, graduated.............ccceceererrireiresieeneaienne each............. 13529-00
Filter, membrane, 47 mm, 0.45 MICIONS .........ccovvvvvereeeeeiiiiiieeeeeeenn. 100/pkg.............. 13530-00
Flask, filtering, 500 mML........ccccoeviiiniiriiiieee e each........ccee.. 546-49
Flask, volumetric, Class A, 100 mML..........cccceeeeiiiiiieiiieeceeee e each............. 14574-42
pH Indicator Paper, 1 to 11 pH ....coocoeeiiiiieieeee, 5 rolls/pkg ....cccvvnennee. 391-33
pH Meter, SensiORn .1, portable ...............cocooeeeeeeeeeeeerereeerereeeeeeenenenns each............. 51700-00
Pipet, 2 mL Serological .........coouieiieiieiieieee e each......cc.e..... 532-36
Pipet, TenSette, 0.1 to 1.0 mL TenSette Pipet .........cccoceeveevienieninnnne, each............. 19700-01
Pipet Tips, for 19700-01 .....oocuieiiiiiieeeeeeee e 50/pkg.....ccenen. 21856-96
Pipet Filler, safety bulb .........cccccovoiiiiiiiiiiieieeee e each............. 14651-00
Pipet, volumetric, Class A, 4.00 ML ........ccoociiiiiiiiiieeee e each.............. 14515-04
PourRite Ampule Breaker Kit .........cccccceeviiniiniiniieiieieeeee e each............. 24846-00

For Technical Assistance, Prices and Ordering
In the U.S.A. call 800-227-4224

Outside the U.S.A.;*Contact the Hach office or distributor serving you.
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Sampling and Storage
Collect samples in plastic or glass bottles that have been acid-washed with 1:1 HCI and
rinsed with deionized water. Do not use detergents containing phosphates for cleaning
glassware used in this test. Analyze samples immediately after collection for best
results. If prompt analysis is impossible, preserve samples up to 28 days by adjusting
the pH to 2 or less with concentrated sulfuric acid (about 2 mL per liter) and storing at 4
jaC. Warm to room temperature before testing. Correct results for volume additions; see

Volume Additions (Section 1) for more information.

Interferences
For turbid samples, use 50 mL of sample and double the reagent quantities. Use
digested sample to zero the instrument in the reactive phosphorus procedure. This
compensates for any color or turbidity destroyed by this procedure. For alkaline or
highly buffered samples it may be necessary to add additional acid in Step 3 to drop the
pH of the solution below 1.

Summary of Method

Phosphates present in organic and condensed inorganic forms (meta-, pyro- or other
polyphosphates) must be converted to reactive orthophosphate before analysis.
Pretreatment of the sample with acid and heat provides the conditions for hydrolysis of
the condensed inorganic forms. Organic phosphates are converted to orthophosphate by
heating with acid and persulfate. Organically bound phosphates are thus determined
indirectly by subtracting the result of an acid hydrolyzable phosphorus test from the
total phosphorus result.

This procedure must be followed by one of the reactive phosphorus(orthophosphate)
analysis methods for determination of the phosphorus content of the sample. If the
ascorbic acid (PhosVer 3) method is used to measure the reactive phosphorus, this
method is EPA approved for NPDES reporting.

The following reagents and apparatus are required in addition to those required for the

reactive phosphorus test.

i
il
EVES FUHR B %%

REBR IR RART oo, | RO 100/pkg ............ 2451-99

SRR, SON. e 2mL L 100 mL* MDB ............ 2450-32

BB TR VAT, 5.25 Nooooeeeeeeeeeeeeeeeeee e 2mL .....100 mL* MDB ............ 2449-32

P T A AR

T, 25 M 2 e, A 508-40

HEFEBEIM, SO ML | A s 505-41

FEAN LLEUI, 10-20-25 ML, W/CaPS.....ovevveveeeerieeieenns 2 s 6/pkg ........ 24019-06

OPTIONAL REAGENTS

Hydrochloric Acid, 6 N.....ccoooiiiiieiieiieie et 500 mL .............. 884-49
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Sodium Hydroxide Solution, 5.0 N.......ccccooiiiniiiiiiiieieeeeee e IL ... 2450-53
SUIUIIC ACIA e e 500 mL .............. 979-49
Water, AEIONIZEA .......vvvveiiiiiiieeeeeeeee et 4L .o 272-56
OPTIONAL APPARATUS

Description Unit Cat. No.
Cylinder, graduated, 50 ML ........cccooiiiiiiiiiieeeee e each .............. 508-41
Flask, erlenmeyer, 125 ML .....cccoooeiiiiiiiiiieieeee e each ............. 505-43
Hot Plate, 4" diameter, 120 VAC .....uvvvviiiiiiiiiieiieeeeeeeeeeeee e each .......... 12067-01
Hot Plate, 4" diameter, 240 VAC ......vvvveiiiiiiiieieeee e each .......... 12067-02
Pads, cooling, 4 X 4" ... et each ......... 18376-00
pH Indicator Paper, 1 t0 11 pH ...cooeiiiiiiiieeeet e, 5 rolls/pkg .............. 391-33
pH Meter, SensiOn .1, portable............c...  oceeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeseeeens each .......... 51700-00

For Technical Assistance, Price and Ordering
In the U.S.A.;*Call 800-227-4224

Outside the U.S.A.;*Contact the Hach office or distributor serving you.
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Sampling and Storage
Analyze samples immediately after collection for best results. If prompt analysis is not
possible, samples may be preserved up to 48 hours by cooling to 4 jaC (39 ;aF). Warm
to room temperature before testing.

Summary of Method

This procedure lists the necessary steps to convert condensed phosphate forms (meta-,
pyro- or other polyphosphates) to reactive orthophosphate before analysis. The
procedure uses acid and heat to hydrolyze the sample. Organic phosphates are not
converted to orthophosphate by this process, but a very small fraction may be
unavoidably included in the result. Thus, the j°acid hydrolyzablej+ phosphate results
are primarily a measure of inorganic phosphorus. This procedure must be followed by
one of the reactive phosphorus (orthophosphate) analysis methods for determination of
the phosphorous content of the sample.

The following reagents and apparatus are required in addition to those required for the
reactive phosphorus test.

i
il
EUIES FUHR B %

SURANIE, 50N oo 2mL .....100 mL* MDB............ 2450-32
BB R, 525 N oo 2mL .......100 mL* MDB ........... 2449-32
P as

FETAT, 25 ML oo 2 s A e 508-40
HETELENA, SO ML oo | DO A s 505-41
OPTIONAL REAGENTS

Hydrochloric Acid, 6 N ....ccooooiiiiiieiieieie e 500 mL .............. 884-49
Water, EIONIZEA .......evvveeiiiiiiieeeeeeee e e e e e 4L .............. 272-56
OPTIONAL APPARATUS

Cylinder, graduated, 50 ML ........cccooiiiiiiiiieeeeeee e each ............. 508-41
Flask, erlenmeyer, 125 ML .....cccocoieriiiiiiieieeeeee e each ............. 505-43
Hot Plate, 4" diameter, 120 VAC ....uvvvviiiiiiiieiiee et each .......... 12067-01
Hot Plate, 4" diameter, 240 VAC ......uveviiiiiiiieeieeeeeeeeeeeeeee e each .......... 12067-02
Pad, cooling, 4" X 4" ...ttt each .......... 18376-00
pH indicator Paper, 1 to 11 pH ....coooiiiiiiiiiiieeeeeeee e 5 rolls/pkg .............. 391-33
pH Meter, sensiOm .1, pOrtable ...............cocoeeeeeeeeeeeeeeeieereeesesesenennene, each .......... 51700-00
Thermometer, -10 t0 110 jAC........ccooiiiiieieieeie et each........... 1877-01

For Technical Assistance, Price and Ordering
In the U.S.A.;*Call 800-227-4224

Outside the U.S.A.;*Contact the Hach office or distributor serving you.
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Sampling and Storage

Collect samples in plastic or glass bottles that have been acid cleaned with 1:1
Hydrochloric Acid Solution and rinsed with deionized water. Do not use commercial
detergents containing phosphate for cleaning glassware used in this test.

Analyze samples immediately after collection for best results. If prompt analysis is
impossible, preserve samples for up to 48 hours by filtering immediately and storing at
4 ;aC. Warm to room temperature before analyzing the sample.

Accuracy Check

Note: Clean glassware with 1:1 hydrochloric acid solution. Rinse again with deionized water. Do not use

detergents containing phosphates to clean glassware.

Standard Additions Method

a) Fill three 25-mL graduated mixing cylinders with 25 mL of sample.

b) Snap the neck off a Phosphate PourRite Ampule Standard, 50 mg/L as POa3s..

¢) Use the TenSette Pipet to add 0.1 mL, 0.2 mL and 0.3 mL, respectively, to the three
25-mL aliquots of sample prepared in step a. Mix well.

d) Analyze each sample as described in the procedure; use 5.0 mL of the prepared
standard additions for each test. The concentration should increase as follows: 0.2 mg/L,
0.4 mg/L, 0.6 mg/L POs, respectively.

e) If these increases do not occur, see Standard Additions in Section I for more
information.

Standard Solution Method

To check accuracy, use a 1.0 mg/L Phosphate Standard Solution listed under Optional
Reagents. Or, prepare a 1.0-mg/L PO4 3- standard by pipetting 2 mL of solution from a
Phosphate Voluette Ampule Standard for Phosphate, 50 mg/L as POs., into an
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acid-washed, Class A 100-mL volumetric flask. Dilute to the mark with deionized

water. Substitute this standard for the sample and perform the procedure as described.

Method Performance
Precision
In a single laboratory, using a standard solution of 5.00 mg/L. PO 3. and two lots of
reagent with the instrument, a single operator obtained a standard deviation of {A0.08
mg/L POss..
Estimated Detection Limit (EDL)
The EDL for program 82 is 0.07 mg/L POus.. For more information on derivation and
use of Hach; s estimated detection limit, see Section 1.

Sample Disposal Information
Final samples will contain molybdenum. In addition, final samples will have a pH less
than 2 and are considered corrosive (D002) by the Federal RCRA.

Summary of Method
Orthophosphate reacts with molybdate in an acid medium to produce a
phosphomolybdate complex. Ascorbic acid then reduces the complex, giving an intense
molybdenum blue color.

sl

WEPERE Test { N Tube X7 —%... e 50 TESTS o, 27425-45
fUF5: (1) 21060-46, (50) Hf@&iﬁﬁﬁﬁﬂ*

iBlEEES BRI LA i)
PhosVer 3 IR EEME AT oo | 50/pKg .ooen.. 21060-46
SOIEMIR £h Test j®N Tube FRENE ovvovevereeeeene | 50/PKE vvoveveeeereen. *
P ias

COD/TNT JEHLEF oo | R A 48464-00
TR e | SRR A e 25843-35
TenSetteBHIEE, 110 10 ML, | [N N 19700-10
FEE W, for 19700-10 TenSette Pipet .........coovvvereenenee. | 50/pKg oo 21997-96
TREF A e 13 s L 18641-00
OPTIONAL REAGENTS

Bromine Water, 30 @/L.......ccccviiiiiiiieieeeee e 29mL ... 2211-20

Hydrochloric Acid Standard Solution, 6.0 N (1:1) ..cceeveeveiieiieiennen. 500 mL ................. 884-49

Phenol Solution, 30 @/L .....coceeriiiiieieeeeeeee e 29mL ... 2112-20

Phosphate Standard Solution, 1 mg/L as POus-...c.ccceviviinenicncnce. 500 mL ............... 2569-49

Phosphate Standard Solution, Voluette ampule,

50 mg/L as POs3, 10mL oo 16/pkg .ceeveeenne 171-10

Phosphate Standard Solution, PourRite ampule,

S50mg/L as POus-, 2 ML oo 1 075) < S 171-20
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Water, AEIONIZE.........vveveiiiiiiieeeeieeee et e e e e 4L i 272-56
OPTIONAL APPARATUS
Ampule Breaker, Pour Rite (2-mL ampule) ..........cccoceviieiiiiieninnienenne each.............. 24846-00
Ampule Breaker Kit .........ccoocveiiiiiiiieieieseeeee e each.............. 21968-00
ASPITAtOr, VACUUIN ...outieiiieiieiieniieeiieeteeteeteesteesteesttesaeesnsesnseeseeseenseenes each................ 2131-00
Cylinder, graduated, mixing, 25 mL (3 required) ........cccocceeveeveeniennnnns each............. 20886-40
Dispenser, Repipet Jr., 2 ML .....oooiiiiiiiieeeee e each............. 22307-01
Filter Holder, 47 mm, 300 mL, graduated............ccceccvevrenienienirnieenen. each............. 13529-00
Filter, membrane, 47 mm, 0.45 MICIONS ........cccovvvervreeeeiiiiiiieeeeeeennn 100/pkg.............. 13530-00
Flask, filtering, 500 mML........ccccooviiiriiriieiree e each.........ce... 546-49
Flask, volumetric, Class A, 100 mML.........ccoooviiiiiiiiiiiieeeeeeeeeeieeeeee, each............. 14574-42
pH Indicator Paper, 1 to 11 pH units.........cccoceeveiviieiieieeieenee, 5 rolls/pkg......cceuu.e... 391-33
pH Meter, sensiOn. 1, portable................cooeveeeeeeeeeeeereeeeeeererenenenann, each.............. 51700-00
Pipet, TenSette, 0.1 t0 1.0 ML......coccoiriiiiiiiieieeee e each............. 19700-01
Pipet Tips, for 19700-01......ccciiiiiieiieeeeeeee e 50 pkg.............. 21856-96
Pipet Filler, Safety Bulb ........ccccoviiiiiiiieieeeeesee e each.............. 14651-00
Pipet, volumetric, Class A, 5.00 mL .......cccoociiiiiiiiieeee e each............. 14515-37
Pipet, volumetric, Class A, 2.00 ML ........ccoocieiiiiiiieeee e each............. 14515-36
For Technical Assistance, Price and Ordering
In the U.S.A. call 800-227-4224
Outside the U.S.A.;*Contact the Hach office or distributor serving you.
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25#% PhosVer3 I HREH&TEfRE (0. 00 to 3.50 mg/L PO ) HiEE: 8190
Test ‘N Tube TFE

1. JFJ3 COD e vidr, 2. S ARSI F 3. #% F: 82 ENTER 4. Jg#4COD/TNTI&E i
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21. #TF: READ EEFE.
TR, DR IR B oEKE
WORERR R IWREE,  JEHZ0FY3. bmg/L.
FAAT A mg/Lo A1 3. bmg/ LI
TEI T FFE LA, 1
VEe MEH IR AE B E I
BIRIETT R TERE I o YEF3. bmg/L,
FEFtdn, ER YL

FERILL E A7

Tk

FETAIRES R PRAFPhos Ver 3WEHAFM A

T i TP F 4k B

i KF200 mg/L

LN RS o

% KT100 mg/L

i KF10 mg/L

2 KT-100 mg/L

B KT-300 mg/L

pH, i &2z 15 G R i R i A v pHORT R e )
NZEIPRES), 5 EEEATHRE i AL 3

fit: K150 mg/L

TR +h KT10 mg/L

Ie&Y] K790 mg/L

FE CRED Bt FH TR 60 TP IR R 2 ¥ A R 8 B o, I
H T IERTR SRRSOk A AT AR R, P
PLos 5B EAARE

B X80 mg/L

Sampling and Storage
Collect samples in plastic or glass bottles that have been acid cleaned with 1:1
Hydrochloric Acid Solution and rinsed with deionized water. Do not use commercial
detergents containing phosphates for cleaning glassware used in this test.
Analyze samples immediately after collection for best results. If prompt analysis is
impossible, preserve the sample for up to 28 days by adjusting the pH to 2 or less with
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concentrated sulfuric acid (about 2 mL per liter) and storing at 4 jAC. Neutralize and
warm the sample to room temperature before analysis. Correct test results for volume
additions; see Volume Additions in Section 1.

Accuracy Check
Note: Clean glasswarewith 1:1 hydrochloric acid solution. Rinse again with deionized water. Do
not use detergents containing phosphates to clean glassware.
Standard Additions Method
a) Fill three 25 mL graduated mixing cylinders with 25 mL of sample.
b) Snap the neck off a Phosphate PourRite Ampule Standard, 50 mg/L as POus..
¢) Use the TenSette Pipet to add 0.1 mL, 0.2 mL and 0.3 mL, respectively, to the three
25-mL aliquots of sample prepared in step a. Mix well.
d) Analyze each sample as described in the procedure using 5.0 mL of the prepared
standard additions for each test. The concentration should increase 0.2 mg/L, 0.4 mg/L,
and 0.6 mg/L POs3s., respectively.
e) If these increases do not occur, see Standard Additions (Section 1).
Standard Solution Method
To check accuracy, use a 1.0 mg/L Phosphate Standard Solution (see Optional
Reagents). Or, prepare a standard by pipetting 2 mL of solution a Voluette Ampule
Standard for Phosphate Standard, 50 mg/L as POs 3., into an acid-cleaned Class A
100-mL volumetric flask. Dilute to the mark with deionized water. Substitute this
standard for the sample and perform the procedure as described. The mg/L POs
s-reading should be 1.0 mg/L. ORPrepare a 2.5 mg/L standard solution by pipetting 5
mL of a 50-mg/L Phosphate Voluette Ampule Standard into an acid-washed 100-mL
Class A volumetric flask. Dilute to the mark with deionized water.

Method Performance
Precision
In a single laboratory, using a standard solution of 3.00 mg/L POs-and two lots of
reagent with the instrument, a single operator obtained a standard deviation of {A0.06
mg/L POss-.
Estimated Detection Limit
The estimated detection limit for program 82 is 0.07 mg/L POs3..For more information
on the estimated detection limit, see Section 1.

Sample Disposal Information
Final samples will contain molybdenum. In addition, final samples will have a pH less
than 2 and are considered corrosive (D002) by the Federal RCRA.

Summary of Method
Phosphates present in organic and condensed inorganic forms (meta-, pyro- or other
polyphosphates) must be converted to reactive orthophosphate before analysis.
Pretreatment of the sample with acid and heat provides the conditions for hydrolysis of
the condensed inorganic forms. Organic phosphates are converted to orthophosphate by
heating with acid and persulfate. Orthophosphate reacts with molybdate in an acid
medium to produce a phosphomolybdate complex. Ascorbic acid then reduces the
complex, giving an intense molybdenum blue color.

278
LIEAT  http://www. watertest. com.cn  Tel:010-88018877 (dt5)  021-63176770 (_Eif)



mﬁ'%wu

MU Test N Tube W7H|—%... e 50 €SS i, 27426-45

@% (1) 272-56, (1) 20847-66, (1) 21060-46, (1) 27430-42, (50) MRARE *
P E

BlEEES BRIR L¥vA i)
PhosVer 3 IR &k RAH] . ISSRUUUURRITS [ 50/pKg ... 21060-46
T BRI AR AT oo, | 50/pKg ... 20847-66
RN, 1.5 N oo 2mL s 100 mL ........ 27430-42
Test (®N Tube FRFHFEHEL <oovvoeeeeeeeeeeeeeeeee e, | 50/PKE vvoveeeeeeeeen. *
BT TR e 100 mL .............. 4 liters ............. 272-56
P %
COD W #%, 115/230 Vac (U.S.A. and Canada) .............. | D e 45600-00
COD W88, 115/230 Vac (EUrope) .....ooevevvevveverveenenene. | A e, 45600-02
COD/TNT JEECER oo | R ST 48464-00
TR e | SRR A e 25843-35
LRI oottt | [N L 23810-00
TR e 13 s A e 18641-00
TenSetteFHIHE, 110 10 ML, | [ O 19700-10
WM, for 19700-10 TenSette Pipet .................... ATE e, 50/pKg ..ovce. 21997-96
OPTIONAL REAGENTS
Description Unit Cat. No.
Total and Acid Hydrolyzable Test (®N Tube Reagent Set .................... each............. 27427-45
Hydrochloric Acid Standard Solution, 6.0 N (1:1) .cceevveviierirnnnee. 500 mL .................. 884-49
Phosphate Standard Solution, 1 mg/L as PO43-.....ccccovvvivriieiininnnee. 500 mL ................ 2569-49
Phosphate Standard Solution, PourRite ampule,
50mg/L as PO43, 2 ML .ooviiiiiiiiii et 20/pKg .evveeeeiiine 171-20
Phosphate Standard Solution, Voluette ampule,
50mg/L as POu3, 1O ML .eooiiiiiiieeeeeeee e 16/pKg .ocovveiennne 171-10
Sodium Hydroxide Standard Solution, 5.0 N ........ccceoviiiiiiiiniieieeee, Il 2450-53
Water, AEIONIZEA .......vvvvviiiiiiiieeeeeee et e e AL i 272-56
OPTIONAL APPARATUS
Ampule Breaker Kit .........ccoocveiiiiiiiiieieiesieeeeee e each.............. 21968-00
Ampule Breaker, PourRite ampules ...........ccccoevieriiniiiniiiiiieeeieeieeee each............. 24846-00
Cylinder, graduated, mixing, 25 mL (3 required) ........cccecceeveeveeneennnns each............. 20886-40
pH Indicator Paper, 1 to 11 pH units..........ccoceeveeieiieieenieniene, 5 rolls/pkg.................. 391-33
pH Meter, SensiORn .1, portable ..............c.cocooeeeeeeeeeeeeerereeereeeeeeeeeenenns each.............. 51700-00
Pipet Filler, safety bulb.........ccccccoeviiniiiiiiiieiecceeee e each............. 14651-00
Pipet, volumetric, Class A, 5.00 mL ........ccoociiiieiiiiieeee e, each............. 14515-37
Pipet, volumetric, Class A, 2.00 ML ........ccoooiiiieiiiieeeeeeee e each............. 14515-36
Pipet, TenSette, 0.1-1.0 ML.....ccccoooiiiiiiiiiiiieieeeeeee e each............. 19700-01
Pipet Tips, for 19700-01 TenSette Pipet .......ccccevveverienireenenenienene 50/pKg..ccvennenn. 21856-96

For Technical Assistance, Price and Ordering
In the U.S.A. call 800-227-4224

Outside the U.S.A.;*Contact the Hach office or distributor serving
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i BAKAESE  (0.00 to 5.00 mg/L. PO ) JEE: 8180

PhosVer 37K fiE-1:
Test °N Tube

1. JFJ3 COD Wik, 2. S AKTIBEER /K iR 3. 4% . 82 ENTER 4. Jig4%COD/TNTH# fc

A 103-106°C,  IEMITHIREPS 5. BRAERE & o e R A 28 L
R PR HRACE T 4% F:  PRGM mg/L, POAFZERORE & HMIALE, RJa %
I - JR%EVEAN: PRGM? &3 2 SE 4N -

5. A BWEN 6 WRBHERNAS L 7. 800, BCE 8 4TI, WA 2=

5.0mL IRFEREA B N30 B FERERE, RRE THE IN A
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W
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17. 35 S 18. 4% I: READ
fRE L, FRs
TR R IR
FAATSE mg/Lo

IEe WIIEH TR i

IR TTFRAELE I o

Tk

T4 i T F 4k #E

i K 7200 mg/L

Al R iR S o 7

% KT100 mg/L

i KF10 mg/L

2 KT-100 mg/L

B KT-300 mg/L
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Sampling and Storage
Collect samples in plastic or glass bottles that have been acid cleaned with 1:1
Hydrochloric Acid Solution and rinsed with deionized water.
Do not use commercial detergents containing phosphate for cleaning glassware used in
this test. Analyze samples immediately after collection for best results. If prompt
analysis is impossible, the sample may be preserved up to 48 hours by cooling to 4 jaC
(39 ;aF). Warm to room temperature before testing.

Accuracy Check
Note: Clean glassware with 1:1 hydrochloric acid solution. Rinse with deionized water. Do not use
detergents containing phosphate to clean glassware.
Standard Additions Method
a) Fill three 25-mL graduated mixing cylinders with 25 mL of sample.
b) Snap the neck off a Phosphate PourRite Ampule Standard, 50 mg/L as POus..
¢) Use the TenSette Pipet to add 0.1 mL, 0.2 mL and 0.3 mL, respectively, to the three
25-mL aliquots of sample prepared in step a. Mix well.
d) Analyze each sample as described in the procedure. Use 5.0 mL of the prepared
standard additions for each test; the concentration should increase as follows: 0.2 mg/L,
0.4 mg/L, and 0.6 mg/L POu., respectively.
e) If these increases do not occur, see Standard Additions in Section I for more
information.
Standard Solution Method
Obtain a 1.0 mg/L Phosphate Standard Solution listed under Optional Reagents. Or, this
can be prepared by pipetting 2 mL of a Voluette Ampule Standard for Phosphate, 50
mg/L as POas., into an acid washed Class A 100-mL volumetric flask. Dilute to the
mark with deionized water. Substitute this standard for the sample and perform the

procedure as described.

Method Performance
Precision
In a single laboratory, using a standard solution of 3.00 mg/L POs-and two lots of
reagent with the instrument, a single operator obtained a standard deviation of {A0.06
mg/L POss..
Estimated Detection Limit
The estimated detection limit for program 82 is 0.07 mg/L PO4s.. For more information
on the estimated detection limit, see Section 1.

Sample Disposal Information
Final samples will contain molybdenum. In addition, final samples will have a pH less
than 2 and are considered corrosive (D002) by the Federal RCRA.

Summary of Method
Phosphates present in organic and condensed inorganic forms (meta-, pyro- or other
polyphosphates) must be converted to reactive orthophosphate before analysis.
Pretreatment of the sample with acid and heat provides the conditions for hydrolysis of
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the condensed inorganic forms. Organic phosphates are converted to orthophosphate by
heating with acid and persulfate.

Orthophosphate reacts with molybdate in an acid medium to produce a
phosphomolybdate complex. Ascorbic acid then reduces the complex, giving an intense

molybdenum blue color.

REQUIRED REAGENTS

m%ﬁ%u

MR R1E Test | N Tube RF1£... e, ...50tests .......... 27427-45
@% (1) 272-56, (1) 1045-42, (1) 20847-66, (1) 21060-46, (50) E;'ﬂ@wm’fﬂ
FriRfE

RAIBIE BRI L: ¥ VA ia=)
PhosVer 3 IR &k RAH] . ISSSUUUUUURITS [ 50/pKg ... 21060-46
T BRI AR AT oo, | 50/pKg ... 20847-66
SRRV, 1.54 N oo 2mL ... 100 mL ........ 27430-42
Test (®N Tube FRFHFEHE <oovvoeeeeeeeeeeeeeceee e, | 50/PKE vvoveeeeeeeeeer. *
FEEE T TR e 100mL 4FF 272-56
REQUIRED APPARATUS

P A A

COD Jx W #g, 115/230 Vac (U.S.A. and Canada) .............. | D e 45600-00
COD JZ )W 2%, 115/230 Vac (EUIope) .......cocovvvevevereereennn. | A e 45600-02
COD/TNT JEELEE oo | A N 48464-00
TR e | A A e, 25843-35
BERSFIRRL oo | A A 23810-00
TR AL o 1-3 oo, S 18641-00
TenSette T, 110 10 ML.....ovoveeeeeee e | A 19700-10
W, for 19700-10 TenSette Pipet .................... ATE e, 50/pKg ..o 21997-96
OPTIONAL REAGENTS

Bromine Water, 30 @/L.......cccciiiiiiiiiieieeeee et 29mL ............... 2211-20
Hydrochloric Acid Standard Solution, 6.0 N (1:1) ..ceevveviierinnnee. 500 mL ................. 884-49
Phenol Solution, 30 @/L .....ccceeviiiiieiieieeeeee e 29mL ... 2112-20
Phosphate Standard Solution, 1 mg/L as PO43-.....c.ccccevvivrireireinnnee. 500 mL ............... 2569-49
Phosphate Standard Solution, PourRite ampule,

50mg/L as POa3, 2 ML oo 1 075) <= 171-20
Phosphate Standard Solution, Voluette ampule,

50mg/L as POus, 10 ML oo 16/pkg .ceeeeeenne 171-10
Sodium Hydroxide Standard Solution, 5.000 N .............cceeceennenne 1000 mL ............... 2450-53
Sulfuric Acid Standard Solution, 1.000 N .....ccccvvviiiiiiiiiiiiieeeeeeeeeee, 1L e 1270-53
Water, AEIONIZEd. .......c.evvveiiiiieiieeeeeeeee e 4L i, 272-56
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OPTIONAL APPARATUS

Description Units Cat. No.
Ampule Breaker Kit, VOlUette...........ccceeveeeiieieenienienieceee e each ............. 21968-00
Ampule Breaker, POUTRIte.........ccoccieiiiniiiiiiceeeeeeeeeee e each ............ 24846-00
Cylinder, graduated, mixing, 25 mL (3 required) ........cccecceeveeriercnrennnne. each ............ 20886-40
Flask, volumetric, Class A, 100 ML .......cooooviiiiiiiiiiiieeeeeeeeeeeeeeeen each ............ 14574-42
pH Indicator Paper, 1 to 11 pH units .......c.ccoceeviieieeiieiesieeee, 5 rolls/pkg ................. 391-33
pH Meter, sensiOR .1, portable ...............cococeeeeeeeeeeererereneeenereeenenns each ............ 51700-00
Pipet, TenSette, 0.1-1.0 ML ....cocooiiiiiiiieiie e each ............ 19700-01
Pipet Tips, for 19700-01 TenSette Pipet ........cccevvevveviirireieeeeeen, 50/pkg ... 21856-96
Pipet, volumetric, Class A, 5.00 mL.........cccocieiieiiinieieeceeee e each ............ 14515-37
Pipet, volumetric, Class A, 2.00 mL.........cccocieiieiiiiiieeee e, each ............ 14515-36
Pipet Filler, safety bulb .........cccccoeiiiriiiiiieeieee e each ............. 14651-00

For Technical Assistance, Price and Ordering
In the U.S.A. call 800-227-4224

Outside the U.S.A.;*Contact the Hach office or distributor serving you.
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ZERO READ
= . 3
9. #%F: ZERO 10. KPR 11 4% F: READ
R AR, FHs AFERIEREST, 35 RS L%, ReEs
BR: Py ik BRI
0.00 mg/L PO4 A2 mg/Lo
T (EH TR AE
T TTIRIELE I -
Tk
TPt PR R Ab B
15 ‘KF10,000 mg/L ] CaCOs;
A XT-150,000 mg/Lft] CI
HEUEFE b I mL 10 NRPRARHER I 2 53— 25mLAE alh B AU AE
H 2 AR AL AR SN AN AR 2 . R Fpipet filler & HUAR
PRAR ISR
K IR RGBT, FREAE ol B 20E 8L P8 IR R 7 A2 L
TAHF S5 5
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NIRTE( &N A RR 2. BR AR TPl A 0.50g sulfamicl® 2IFF i
L, RE, HEDDIR4,
R £ IR SRR BE 38 N, e DR (R o i & ik 0. PR R Ik
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W BAE R, e RS2 5 R A5 A — 3 X s BERE i, AN ImL
10 N TR bR AEE M R o) — - 25mLEE i A, A S 2 1)
AAEBERE AR R ZE . FHAE WS Hpipet filler & HUAR FRARAERT
i
R B | AT REEE I A I gE e ), T A TR S AL B
Ui i pH

287




Sampling and Storage

Collect samples in clean plastic or glass bottles that have been cleaned with 1:1
Hydrochloric Acid Solution and rinsed with deionized water. Do not use a commercial
detergent containing phosphate for cleaning glassware used in this test.

Analyze samples immediately for best results. If prompt analysis is not possible,
preserve samples by filtering immediately and storing the sample at 4 ;aC (39 ;aF) for
up to 48 hours.

Accuracy Check

Standard Additions Method

a) Snap the neck off a Phosphate PourRite Ampule Standard Solution, 500 mg/L as
PO43-.

b) Use the TenSette Pipet to add 0.1 mL, 0.2 mL and 0.3 mL of standard, respectively,
to three 25-mL samples. Mix well.

¢) Analyze each sample as described in the procedure. Each 0.1-mL addition of
standard should cause an increase of 2.0 mg/L orthophosphate (PO43-).

d) If these increases do not occur, see Standard Additions (Section I)for more
information.

Standard Solution Method

Prepare a 10.0-mg/L phosphate standard by pipetting 10.0 mL of a Phosphate Standard
Solution, 50 mg/L as PO4 3- into a 50-mL volumetric flask. Dilute to volume with
deionized water. Or, prepare a 10.0-mg/L PO43- standard solution by using the TenSette
Pipet to add 1.00 mL of Phosphate PourRite Ampule Standard, 500 mg/L as PO43-, into
a 50-mL volumetric flask. Dilute to volume with deionized water.Substitute this
standard for the sample and perform the test as described. The mg/L PO43- reading
should be 10 mg/L.

Method Performance
Precision

In a single laboratory using a standard solution of 15.0 mg/L PO43- and two lots of
reagent with the instrument, a single operator obtained a standard deviation of {A0.12
mg/L PO43-.

Estimated Detection Limit

The estimated detection limit for program 85 is 0.14 mg/L PO43-. For more information
on the estimated detection limit, see Section 1.

Fridn
TR YERER T 78 (100 TSt oo 22441-00
fUF5: (1) 1934-32, (1) 2236-32

il

ERlEIES BKIR L4 i)

o v | IO ImL ... .. 100 mL MDB* ............ 1934-32

FHTB ERIRT e ImL..... 100 mL MDB* ............ 2236-32

e

FEf EE L, 10-20-25 mL, W/ €ap oooveeeeeeeeeeee. 2 e 6/pkg .......... 24019-06
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OPTIONAL REAGENTS

Description Units Cat. No.
Amino Acid Reagent Powder Pillow .........cccccooovniiiiiiiiiiniinieniees 100/pkg .............. 804-99
Bromine Water, 30 g/L ....c.ooouiiiiiiiiiiee et 29 mL ............ 2211-20
Hydrochloric Acid Solution, 1:1 (6 N) .c.ceviieiiieiieieieieceeeee e 500 mL .............. 884-49
Phenol Solution, 30 @/L .....cocuveierieieeieee et 29 mL ............ 2112-20
Phosphate Standard Solution, 50 mg/L PO43- ........ccoooiiiiiriinieienen, 500 mL .............. 171-49
Phosphate Standard Solution, PourRite ampule,

500 mg/L PO43-, 2 ML oot 20/pkg .......... 14242-20
Sodium Hydroxide Standard Solution, 5.0 N .........cccccceeviennnne 100 mL MDB ........... 2450-32
SUIAMIC ACIA ...evieiieiieiie ettt 113 g, 2344-14
Sulfuric Acid Standard Solution, 10 N .......ccoovviviiiiiiiiiiiieeee e, 1L o 931-53
Water, AEIONIZEA ......evveeeeieiiiiieeeeeee et e e e e e e 4L ..o 272-56
OPTIONAL APPARATUS

Description Unit Cat. No.
Ampule Breaker Kit, POUrRite..........ccoceviiiiiiiiiiiiiieeeee e each.......... 24846-00
ASPITAtOT, VACUUINL ......eiiueieiieeieeieesteestieesteenieseeenteeteeseenseesseesseesseesnsesnsennns each............ 2131-00
Cylinder, graduated, 50 mL ........cccoooiiiiiiiiieeeee e each.............. 508-41
Cylinder, graduated, mixing, 25 mL.........cccoceriiiiiiniiinieieee e, each.......... 20886-40
Filter Holder, 47 mm, 300 mL, graduated ...........ccceceerienieninnirneeeenen each.......... 13529-00
Filter, membrane, 47 mm, 0.45 MICIONS..........cceevuverrreeeeiieeiiieeeeeeeeenne 100/pkg.......... 13530-00
Flask, filtering, 500 ML .......ccccooiiiiiiiienie e each............. 546-49
Flask, erlenmeyer, 125 ML .....ccccceviiiiiniiiieeeee e each ............. 505-43
Flask, volumetric, Class A, SO ML ........coovvvoiiiiiiiiiieeeeeeeeeeeeen each ......... 14574-41
pH Indicator Paper, 1 to 11 pH ...cocoeviiiiiii e, 5 rolls/pkg .............. 391-33
pH Meter, sensiOm .1, pOrtable ...............cocoeeeeeeeeeeeeeeieeresesesesenenenenn, each .......... 51700-00
Pipet, serological, 2.0 ML .....ccccceiiiiniiiiieieeeee e each ............. 532-36
Pipet, TenSette, 0.1 t0 1.0 ML .....oooviiiiiiiieieeee e each .......... 19700-01
Pipet Tips, for 19700-01 TenSette Pipet ........cccoeceveievrivenienienieeieeiee 50/pkg .......... 21856-96
Pipet, volumetric, Class A, 10.00 ML ........ccccoviiniiniiiiiieieeeeeeeee, each ........ 14515-38
Pipet Filler, safety bulb .........cccccevieriiiiieieeeee e each .......... 12189-00
Spoon, measuring, 0.05 € ....cocvveiiierieiieieee e each ............ 492-00
Thermometer, -10 t0 110 jAC........ccoiriiniiiiieeeeeeeeeee e each........... 1877-01

For Technical Assistance, Price and Ordering
In the U.S.A.;*Call 800-227-4224

Outside the U.S.A.;*Contact the Hach office or distributor serving you.
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&M Molybdovanadate 5 S=&E FHEE, 8114
Test °N Tube 1% (0 to 100.0 mg/L PO, )
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RPN TR g0 BEAef R oo —SOERE A, A —SOE
T mg/L, PO4DFIZEROKE Test * NHFEA 5 Test * NMHIEALZ
% F: PRGM Fr o ETH BT K (5 THIRE . (TR
BN TR FHAFE)

PRGM? T AR I H AN T

&, KT

e 17 BRI KT CONCEg
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TIKHTT A e
1FEo

5. %1 6. % F: 7. HEWHET A 8. il i #engm )5,
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T

T TP Ab B

TR 1 WERFE S, Har=AE .
Bk, WAk /NF100mg/, AF=AETFHE. L

FHIR ER KF100mg/Li), FeA4mF4k.

fit: WERFE BN, A ET .
it [ SRR o 7/ WA £ NN /0 (1 R A/ B e

5. HSOmLAE i BIHEZ R .
6. PR LB IMABUK R AR O
7. IURESE IR TINATREEBOT R O R . REOP IR

T G PR B FE i pHL | ] RS BRI G2 RE ST, R EEEATAE Al TUAL

ALY AL B BRACETIR | TR

ey IR R

WA, ¥ (K720 °C) PERT R

MW, A (HT25 °C) PAEIE TR

FAV TS BEAK T 1000mg/LI, A=A T4.

iR AL DUBNRREL . MiRREh. wEHEL. FriEREL. R, FLREE. WAL, FEREE. KY
TREh, BB, =M. BT, BB, Ba2+. Sr2+. Li+t. Nat. K+, NH4+, Cd2+. Mn2+.
NO3-. NO2-. S042-, S032-, Pb2+, Hgt, Hg2+, Sn2+, Cu2+, Ni2+, Ag+, Ud+, Zrd+, AsO3-, Br-, C032-,
C104-, CN-, T03-, SiOs4-.

Sampling and Storage

Collect samples in plastic or glass bottles that have been acid cleaned with 1:1
Hydrochloric Acid Solution and rinsed with deionized water. Do not use commercial
detergents containing phosphate for cleaning the glassware used in this test.

For best results, analyze the samples immediately after collection. If prompt analysis is
impossible, preserve the samples for up to 748 hours by filtering immediately and
storing at 4 °C. The sample should have a neutral (6—8) pH and be at room temperature
before analysis.

Accuracy Check

Note: Clean glassware with 1:1 hydrochloric acid solution. Rinse again with deionized water. Do not use
detergents containing phosphates to clean glassware.
Standard Additions Method
a. Fill three 10-mL graduated mixing cylinders with 10 mL of sample.
b. Snap the neck off a Voluette™ Ampule of Phosphate Standard Solution, 500 mg/L as
PO4 (Cat. No. 14242-10).
c. Use the TenSette Pipet to add 0.1 mL, 0.2 mL and 0.3 mL, respectively, to the three
10-mL aliquots of sample prepared in step a. Mix well.
d. Analyze each sample from step ¢ as described in the procedure; use 5.0 mL of the
prepared sample for each test. The concentration should increase as follows: 5 mg/L, 10
mg/L, and 15 mg/L PO4, respectively.

292
LIEAT  http://www. watertest. com.cn  Tel:010-88018877 (dt5)  021-63176770 (_Eif)




e. If these increases do not occur, see Standard Additions in Section 1 of the DR/890
Procedures Manual for more information.

Standard Solution Method

To check accuracy, prepare an 80 mg/L. PO4 standard by pipetting 8.0 mL of solution
from a 10-mL Voluette Ampule of Phosphate Standard Solution, 500 mg/L as PO4 ,
into an acid-cleaned 50-mL Class A volumetric flask. Fill to the line with deionized
water. Substitute this standard for the sample and perform the procedure as described.
Standard Adjust

To adjust the calibration curve using the reading obtained with the 80 mg/mL PO4
standard solution, press the SETUP key and scroll, using the arrow keys, to the STO
option. Press ENTER to activate the standard adjust option. Then enter 80.0 to edit the
standard concentration to match that of the standard used. Press ENTER to complete the
adjustment. See Standard Curve Adjustment, Section 1 of the Procedures Manual for

more information.

Method Performance

Precision

In a single laboratory, using a standard solution of 80.0 mg/L PO4 and two lots of
reagent with the instrument, a single operator obtained a standard deviation of +3.0
mg/L PO4.

Estimated Detection Limit (EDL)

The EDL for program 86 is 7.0 mg/L. PO4. For more information on derivation and use
of Hach’s estimated detection limit, see Section 1 of the DR/890 Procedures Manual.

Sample Disposal Information

Final samples will contain molybdenum. In addition, final samples will have a pH less
than 2 and are considered corrosive (D002) by the Federal RCRA. Consult the Material

Safety Data Sheet for information specific to the reagent used.

Safety

Good safety habits and laboratory techniques should be used throughout the procedure.
Consult the Material Safety Data Sheet for information specific to the reagents used.

Summary of Method

Orthophosphate reacts with molybdate in an acid medium to produce a
phosphomolybdate = complex. In the presence of vanadium, yellow
vanadomolybdophosphoric acid forms. The intensity of the yellow color is proportional

to the phosphate concentration.

Installing this Program on the DR/800

This procedure will add the current method as a new Hach
program to your DR/800.
1. Turn the DR/800 on by pressing the ON key.
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2. Press the SETUP key.

3. Press the down arrow key two times so that the prompt line shows USER.

4. Press the ENTER key.

5. Enter 8138, followed by ENTER.

6. Enter each of the numbers in the right column, each followed by ENTER. The line
numbers in the left column relate to the line number on the display. At any time you
may use the arrow keys to scroll back to review or change any number you have already

entered.

Lina Mumbear Eritry Lina Murnbear Ertry
i 86 24 a
2 4 aa g0
3 T | 1]
4 ] a2 74
g ] a3 L3
6 ] 24 a
7 ] a5 B2
B G5 25 166
o LE v 245
10 27 23 144
1 21 24 B3
12 A 40 B3
13 157 4 78
14 197 42 252
1E 30 43 4
16 ] 44 Fi
17 ] 45 124
18 ] 45 a
18 ] 47 1&

20 g0 43 i
b Ta 44 164
22 L2 50 a
23 ] 51 a
24 ] g2 a
25 g0 53 a
26 ] 54 g0
27 ] 55 a
24 ] 1] 255
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P

AT PERE Test "N Tube™ B —%& ... 50 vialS......coooeveeen. 27673-45
AL (S0) A TERE Test ‘N Tube™IRF*, (2) 272-42

BlEEES BRI L¥vA i)
AR PR Test ‘N Tube™ Ao Lo, 50/PKE..eceeeiiiiiereiera, *
BB T TR i e 100 ML, 272-42
COD/TNT JEHECER v eveveieiieeeeieieieieeeeee e | PR D e, 48464-00
TenSette® LV, 110 10 MLuvvvvvevvrveerreeeeessesseeeereeeeenonns S M 19700-10
FE e W s, for 19700-10 TenSette® Pipet .........cocvvveeeeenne Lo 5O/PKG.ceea, 21997-96
TR et 13 M 18641-00
OPTIONAL REAGENTS

Bromine Water, 30 @/L......cccoceviiiinininiiineeeeeeeeeeen 29 mL** e, 2211-20
Hydrochloric Acid Standard Solution, 6.0 N (1:1) ..cceecvveiveeennen. 500 mL......ccvveenennns 884-49
Phenol Solution, 30 @/L.......ccceviieiieiieiecieee et 29 mL....covvennnen. 2112-20
Phosphate Standard Solution, PourRite ampule,

500 mg/L as PO4 ;2 mML...coooiiiiiiiiiiieceeeeeeee e 20/pkg..cceeeeennne. 14242-20
Phosphate Standard Solution, Voluette ampule,

500 mg/L as PO4 |, 10 ML..c.ooiiiiiiiiiieieinceecseeeeeeeeeea 16/pkg......ccevnenee. 14242-10
OPTIONAL APPARATUS

Ampule Breaker Kit .........ccoooieiiiriiniiniecieee et each................. 21968-00
ASPITAtOr, VACUUI ...eouviiuiieiieniieeiieeteeteesteenteesteesttesaeesaseenseenseesseesseesnees each......ccoeee. 2131-00
Cylinder, graduated, mixing, 10 mL, 3 required ...........cccceeviervennnnnnee. each........c.c..... 20886-38
Filter Holder, 47 mm, 300 mL, graduated..........c.cccccceeverrinriirnerennnne each................. 13529-00
Filter, membrane, 47 mm, 0.45 MICroNS ........cccoovvvveereeiviicnieeeeennn. 200/pKg....cccverunnne 13530-00
Flask, filtering, 500 mL........ccccceeiiiiiiiiieieee e each......cccccovvennne 546-49
Flask, volumetric, Class A, 50-mL ........oooovviiiiiiiiiieeeec e, each................. 14574-41
pH Indicator Paper, 1 to 11 pH units.........ccooceevieeevienienieenee. 5 rolls/pkg.....cccvevvennns 391-33
pH Meter, sensiOR ™I, portable...............cooevevueeeeeeeeeeeeeeeeneeeans each.......c......... 51700-10
Pipet, TenSette®, 0.1 t0 1.0 ML.....cociiiiiiiiiiiiiieeeeeeeee e each................. 19700-01
Pipet Tips, for 19700-01 TenSette® Pipet ........cccceveevevreeriieeneanienne 50/pkg..ceeieneennen. 21856-96
Pipet Tips, for 19700-10 TenSette® Pipet .........ccceevvevverierieennnn 250/pKg....ceveeannnn. 21997-25
Pipet, volumetric, Class A, 5.00-mL........ccccocovriiniiiiienienieeie s each................. 14515-37
Pipet, volumetric, Class A, 8.00-mL..........ccccoeiiriiiniiniirienieeie s each................. 14515-08
PourRite™ Ampule Breaker ..........ccocevviiviiieiieiieiecieeeeeeeeens each........c....... 24846-00
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Sf# Molybdovanadate % S&EIE FiES: 10127

(0.0 to 100.0 mg/L. PO, ) (fifi FldARAR M iR ALEE)
Test ’N Tube™

1. JFJECOD S N g%, 2. Ey Ay 3. ¥ F: 87 ENTER 4. ffi [l TenSette i

MENS0LE  FKIEREY  R R PR PRk R B S i Test
BORT R NAsZHi T mg/L, PO4DFIZEROK]  NRAJE NS THI1) 2
% F: PRGM B o Bk CFEARED
DRSNS R
PRGM? e WIERETIHE A T
&, T
CONCE#

NN

5. i/ TenSettee3 6. s FROLMRIR 7. s 5, %0 8. KrulisECoD s i

B, A SR PR R I B AR AR b, #3054t
Test * NiRHEANS AN
ZTHHIFE A f% F: TIMER ENTER
LRI I o
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9. AR K
TR 2 L
A 2 =

13. JEECoD/ INT & it
%, AR N R 4
IEEMMALE, RS
ATz SEA RN

17 R PR
AFERDERCE

10. AW ER2.0 1L R OEMK 12.3% K

ZTHE1 AN A AL 0. 5= THT TIMER ENTER
B0 NN R Molybdovanadatei® ] K IFUR7 /08 s W it
Mo HEANEEARIE A It

14, AAEETERM 15, Mil 288 miiy, 16, % ~: ZERO
HMEE W2 RAAERARE  TRECSAR, RS R
GRS R
0.0 mg/L PO4

18. 75 B 5 19. ¥ F: READ
REBAR, BEREs
WoR B AR, P

fr 72 mg/Lo
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T

T TP Ab B

TR 1 WERFE S, Har=AE .
Bk, WAk /NF100mg/, AF=AETFHE. L

FHIR ER KF100mg/Li), FeA4mF4k.

fit: WERFE BN, A ET .
it [ SRR o 7/ WA £ NN /0 (1 R A/ B e

8. HISOmMLAT ity 2IHEEBEIH A o
9. —IUFER LB IMABUK AR A RO
10, IR ILBEFINA KBRS O K. dkeb

B®1.

I G PR B R pHL | ] RS BRI G2 RE ST, R EEIEATAE Al TUAL

ALY AL B BRACETIR | ST

iR HUR £

WA, ¥ (K7T20 °C) PERT R

MW, A (GHT25 °C) PAEIE TR

FA TS A KT 1000mg/LI, A=A T40.

iR AL DUBNRREL . MIRRER. wEHFREL. FriEREL. R, FLRE. WAL, WL, KY
fREh, BB, =M. BT, BB, Ba2+. Sr2+. Li+t. Nat. K+, NH4+, Cd2+. Mn2+.
NO3-. NO2-. S042-, S032-, Pb2+, Hgt, Hg2+, Sn2+, Cu2+, Ni2+, Ag+, Ud+, Zrd+, AsO3-, Br—, C032-,
C104-, CN-, T03-, SiOs4-.

Sampling and Storage

Collect samples in plastic or glass bottles that have been acid cleaned with 1:1
Hydrochloric Acid Solution and rinsed with deionized water. Do not use commercial
detergents containing phosphates for cleaning the glassware used in this test.

Analyze samples immediately after collection for best results. If prompt analysis is
impossible, preserve the sample for up to 28 days by adjusting the pH to 2 or less with
concentrated H2SO4 (about 2 mL per liter) and storing at 4 °C. Warm the sample to
room temperature and neutralize with 5.0 N NaOH before analysis.

Correct test results for volume additions; see Volume Additions in Section 1of the
DR/890 Procedures Manual.

Accuracy Check

Note: Clean glassware with 1:1 hydrochloric acid solution. Rinse again with deionized water. Do not use
detergents containing phosphates to clean glassware.
Standard Additions Method
a. Fill each of three 10-mL graduated mixing cylinders with 10 mL of sample.
b. Snap the neck off a 10-mL Voluette® Ampule of Phosphate Standard Solution, 500
mg/L as PO4 (Cat. No. 14242-10).
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c. Use a TenSette Pipet to add 0.1 mL, 0.2 mL and 0.3 mL, respectively, to the three
10-mL aliquots of the water sample prepared in step a. Mix well.

d. Analyze samples from step ¢ as described in the procedure. Use 5.0 mL of the
prepared sample for each test. The concentration should increase: 5 mg/L, 10 mg/L, and
15 mg/L PO4, respectively.

e. If these increases do not occur, see Standard Additions (Section 1 of the DR/890
Procedures Manual) for more information.

Standard Solution Method

To check accuracy, prepare an 80 mg/L standard by pipetting 8.0 mL of solution from a
10-mL Voluette® Ampule of Phosphate Standard Solution, 500 mg/L as PO4 into an
acid-cleaned, Class A, 50-mL volumetric flask. Dilute to the mark with deionized water.
Substitute this standard for the sample and perform the procedure as described.
Standard Adjust

To adjust the calibration curve using the reading obtained with the 80 mg/L PO4
standard solution, press the SETUP key and scroll, using the arrow keys, to the STO
option. Press ENTER to activate the standard adjust option. Then enter 80.0 to edit the
standard concentration to match that of the standard used. Press ENTER to complete the
adjustment. See Standard Curve Adjustment, Section 1 of the Procedures Manual for

more information.

Method Performance

Precision

In a single laboratory, using a standard solution of 80.0 mg/L PO4 and two lots of
reagent with the instrument, a single operator obtained a standard deviation of +3.0
mg/L PO4

Estimated Detection Limit

The estimated detection limit for program 87 is 7.0 mg/L PO4. For more information on
the estimated detection limit, seeSection I of the DR/890 Procedures Manual.

Safety

Good safety habits and laboratory techniques should be used throughout the procedure.
Consult the Material Safety Data Sheet for information specific to the reagents used.

Sample Disposal Information

The final samples will contain molybdenum. In addition, the final samples will have a
pH less than 2 and are considered corrosive (D002) by the Federal RCRA. Consult the
Material Safety Data Sheet for information specific to the reagent used.

Summary of Method

Phosphates present in organic and condensed inorganic forms (meta-, pyro- or other
polyphosphates) must be converted to reactive orthophosphate before analysis.
Pretreatment of the sample with acid and heat provides the conditions for hydrolysis of
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the condensed inorganic forms. Organic phosphates are converted to orthophosphate by
heating with acid and persulfate. Orthophosphate reacts with molybdate in an acid
medium to produce a phosphomolybdate complex. In the presence of vanadium, yellow
vanadomolybdophosphoric acid forms. The intensity of the yellow color is proportional
to the phosphate concentration.

Installing this Program on the DR/800

This procedure will add the current method as a new Hach program to your DR/800.

1. Turn the DR/800 on by pressing the ON key.

2. Press the SETUP key.

3. Press the down arrow key two times so that the prompt line shows USER.

4. Press the ENTER key.

5. Enter 8138, followed by ENTER.

6. Enter each of the numbers in the right column, each followed by ENTER. The line
numbers in the left column relate to the line number on the display. At any time you
may use the arrow keys to scroll back to review or change any number you have already
entered.

Line Mumber Eritry Line Mumber Eritry
1 BT 18 Q
2 4 19 a
3 73 20 a0
4 a 3| 78
E a 22 E2
B a 23 a
T a 24 a
B a 25 B0
g Q 26 Q
10 a 27 a
11 a 28 a
12 BB 28 a
13 175 3 a0
14 48 M 50
15 32 32 78
16 a 33 53
17 Q jcr s Q
=3 g2 45 a

Line Numbar Ertry Line NMumber Entry
28 == 47 15
a 248 43 7
et 143 49 g
24 B3 0
40 B3 B9 164
4 T8 E2 a
42 252 B3 a
43 4 B4 40
44 7B E5 a
45 128 1] 255
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REQUIRED REAGENTS

R Test "N Tube™ BHRAF ... v SO ViALS o 27672-45
AUF5: (50) S Test "N Tube™ RFHi*, (2) 272-42, (1) 20847-66 (1) , 20760-26, (1) ,
7430-42

RAIPE BRUIIR LA e
Molybdovanadate Fl ....oovveiieieieieiecceeee 0.5mL ....25mL ............ 20760-26
AR A AR e L e SO/PKE 20847-66
RN, 154N oo 2mL.. 100 ML ..., 27430-42
SV Test "N Tube™ T ..o L 50/PKE vvoveeereeeeerean. *
BB T TR s 100 ML oo, 272-42
COD JxV#g, 115/230 Vac (U.S.A. and Canada) .................. | RO D e, 45600-00
COD J W28, 115/230 Vac (EUTOPE) ......cvveveeeereeeeeereeeererennnns | R A e 45600-02
COD/TNT &ML #E, DR/800 SEries........ouuweurveererrercienieneane. | RN A s 48464-00
R AR, LDPE, 0.5t0 1.0 ML..c.oooviviieicceeeee ... 20/pKg eveveveeinnn 21247-20
TenSette®FZIHET 110 10 ML ..o | R A e 19700-10
T WE W, for 19700-10 TenSette® Pipet............cocouee...... ANGE .. SO/PKE oo, 21997-96
LRI oot | I A e, 50030-00
T A e 1-3 s each ................ 18641-00
OPTIONAL REAGENTS

Description Unit Cat. No.
Hydrochloric Acid Standard Solution, 6.0 N (1:1) ..cccecvvvivenennnen. 500mL ..o, 884-49
Phosphate Standard Solution, PourRite™ ampule,

500 mg/L as PO4, 2-mL.....c.coooiiiiiiiieieieeceeeeee e 20/pkg .coveeiins 14242-20
Phosphate Standard Solution, Voluette™ ampule,

500 mg/L as PO4, 10-ML........ccocoieirieiieieiieiece et 16/pKg oo, 14242-10
Sodium Hydroxide Standard Solution, 5.0 N.......ccccooeiriiiiiininninnns | 2450-53
Sulfuric Acid, ACS, concentrated ............oooevuvveeeieiiiiiiiiieeeeeeeeeenns 500 mL................. 979-491
OPTIONAL APPARATUS

Ampule Breaker Kit .........ccoooieiiiriiinieiieeie e each................. 21968-00
ASPITAtOr, VACUUI ...euviiiieiieriieeiieeieeteeteenteesteesttesaeesseenseesneesseesseesnees each......cccceeee. 2131-00
Cylinder, graduated, mixing, 10 mL (3 required) ........ccccoceeveerieennnne. each........c........ 20886-38
Filter Holder, 47 mm, 300 mL, graduated............cccccceeveerirriinrernnnnne each................. 13529-00
Filter, membrane, 47 mm, 0.45 MICroNS ........cccovvvveeeeeeivvecnieeeennnn. 200/pKg....cccveeuenne 13530-01
Flask, filtering, S00-ML ........cccooviiriiiiieeeeeeee e each.......ccoeeunnnnn. 546-49
Flask, volumetric, Class A, 50-mL ........cooooviiiiiiiiiiieeeeeeeeeeeeee, each................. 14574-41
pH Indicator Paper, 1 to 11 pH units.........cccoceeevevevvenienieneee. 5 rolls/pkg.....cccvevvennns 391-33
pH Meter, sensiOR ™I, portable..............c.ccocoevevueeerreeeeeeeeeeereeeans each.......c......... 51700-10
Pipet Filler, Safety Bulb ........cccccoeiiiiieiiieeeeee e each........c....... 14651-00
Pipet, TenSette®, 0.- t0 1.0-ML.......ccceoieniiriiiiieeeeeeeee e each................. 19700-01
Pipet Tips, for 19700-01......cccieiiieieiiecieeeeeeeeeeee e 50 pKg..evevrennnne 21856-96
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Pipet, volumetric, Class A, 8.00-mL..........ccccoeviriiiniiniinierieeie s each................. 14515-08
Stopper, No. 7 0n€ hole .....cccoooiieiiiiiiiiieeeeee e (07]0) - SO 2119-07
TUDING, TUDDET ...ttt 12 feet .ooveeeeeenne, 560-19
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f£ Heteropoly Blue 777% 1&&# (0 to 1.60 mg/L)

LA EFE 2. #% F: 90 ENTER

TE(SiO2) I RE 4 5 o

% ~: PRGM

R AT N
PRGM?

5. ¥ Timer
FIreE 4 2 8hr ik
e

e AT I e ]

T T i
20 °C68 °F. %
B gy 10° C©
Hf, R IEG e
RFF i fE230° C,
IR 25

0.00 mg/L. SiO2
FIZEROE Fr o

6. FEMS WS, 7y
K — AT IR IR
TR AN P FORE
e SEAMEZIRE

3. 4 A AN EL e i
RE N 10 ml A

7. BRHE IR
1:00 TIMER 2

U/ P EE

¥ FFah— B
o fELIANE, R
R 7 R e Rl
738

e AT R BT ]
S T FE i
20 ° C(68 ° F). %
RFF g /g 410° C
w1, BERI25 . U
Rt fE230° C,
IS0
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HiS: 8186

J
]

(I RSt |
[IESID B |

4. 73 1A PR
15 W EHIR R 3 1A
SEAEZ IR

I WIZ 17 PR AT
HIZTR, DI 2 1
TR

=

i

8. SEIN ARG 5, Hs
— AR R
A E o — 32 Rt
o SOFEAT 2 IR

I A MA I
YT FE A A2 FT
ZRe



9. BrEK IR 10. 7EsE R 2o my f5, 11, 4% ZERO, 5411 12. TR e
2:00 TIMER 3 BAARE (AN A8, bR FERER 2, 55
7 R CI FIER) TNFFE G 0mg/L SiO2 WS .
BIFah 2 B e ledsH, o St
Mo
W WRAEERE, W
VK S B
READ
.« *
13. 3% READ

FREME AR, Bt
WoN Si02 &, B
574 mg/Lo

VI RN EEFIFTHY
TV TT R AEFEIE -
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T

TH o T AL 2]

Eih, FH G Sl 22 B 2 o

AN %750 mg/LI¥) PO4, AT4t. 60 mg/L
[1IPO4, —2%IMT4L, 75 mg/Lf] PO4,
M %I T

P8 KW THE

BEARE RO B SR Eh e SN IR, R

X8 A S WAL AHIR R IRIAS ik AS
FEARTEAE o« HIFRRIR I AL B, SR )5 HI il
MR AL PR, R I S i PR S
o AL IAE AR IR AL T
(R “ORRB R B bsHERE A JTVA " hég i
i A LU S NI TR] PR AN R )
CONAFT IR 22 Wi ) Bl T~ AR IR 4 (1 T3

JOBLIN
e P A BT
R HEIEHRE R R 2

Sampling and Storage
Collect samples in clean plastic bottles. Analyze samples as soon as possible after
collection. If prompt analysis is not possible, store samples for up to 28 days by cooling
to 4 °C (39 °F) or below. Warm samples to room temperature before analysis.

Accuracy Check
Standard Additions Method
a) Open a Low Range Silica Standard Solution Pillow, 50 mg/L SiO2.
b) Using the TenSette Pipet, add 0.1, 0.2, and 0.3 mL of standard to three 10-mL
samples. Mix thoroughly.
¢) Analyze each sample as described above. The silica concentration should increase
0.5 mg/L for each 0.1 mL of standard added.
d) If these increases do not occur, see Standard Additions in Section I for more
information.
Standard Adjust
To adjust the calibration curve using the reading obtained with the 1.00-mg/L Standard
Solution (see Optional Reagents), press the SETUP key and scroll (using the arrow keys)
to the STD setup option. Press ENTER to activate the standard adjust option. Then enter
1.00 to edit the standard concentration to match that of the standard used. Press ENTER
to complete the adjustment. See Section 1, Standard Curve Adjustment for more
information.
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Method Performance
Precision
In a single laboratory, using standard solutions of 1.00 mg/L silica and two
representative lots of reagent and a instrument, a single operator obtained a standard
deviation of £0.025 mg/L silica.
Estimated Detection Limit (EDL)
The estimated detection limit for program 90 is 0.020 mg/L SiO2. For more information
on the estimated detection limit, see Section 1. If testing for very low levels of silica,
use the ultra-low range silica method on the Hach DR/2010 or DR/4000

Spectrophotometers.

Reagent Preparation
To prepare Amino Acid F Reagent Solution, dissolve 11.4 grams of Amino Acid F
Reagent Powder in 100 mL of 1.0 N Sodium Hydroxide Solution. The solution is stable

for at least one month if stored in a plastic bottle.

Summary of Method
Silica and phosphate in the sample react with molybdate ion under acidic conditions to
form yellow silicomolybdic acid complexes and phosphomolybdic acid complexes.
Acid reduces the yellow silicomolybdic acid to an intense blue color, which is

proportional to the silica concentration.

sl
REFREEIRF 2, 10 mL sample (100 teStS) ... ..e.vtniieeeeeeeeeeeeeieeeeeeeseseseeeenens 24593-00
FLFE: (1) 22540-69, (1) 21062-69 (2) 1995-26
iBlEEES BRI LA i)
FIEE F OB ARIRA . AL 100/pkg .......... 22540-69
R L0755 i 2 40 100/pkg .......... 21062-69
Molybdate 3 1{F oo S 28 % .....50mL SCDB............. 1995-26
REQUIRED APPARATUS
FES EE I, 10-20-25 mL, W/ €ap ooveveeeceeeeeea. 2 e 6/pkg .......... 24019-06
OPTIONAL REAGENTS
Silica Standard Solution, 1.00 m@/L SiO2....cccceeeuvriviviienienierieeieeieens 500 mL ............ 1106-49
Silica Standard Solution Pillows, 20 mg/L as SiO2, 10 mL.................... 16/pkg .......... 14245-10
Sodium Bicarbonate, ACS ..........coooiiiiiiiiieee e 454 g oo 776-01
Sodium Hydroxide Standard Solution, 1.000 N..........ccccccevvirrireirannen. 900 mL ............ 1045-53
Sulfuric Acid Standard Solution, 1.0 N ........coovvvviiiiiiiiiiiiieeeeeeeee 1000 mL ............ 1270-53
OPTIONAL APPARATUS
Bottle, 118 mL, polyethylene, oblong...........cccceeveeviieciieniierienieieeeee, 6/pkg .......... 23184-06
Dropper, 0.5- & 1.0-mL marks.........cccceviiniiiiiiiiiiieee e, 6/pkg .......... 23185-06
Pipet, serologic, 2 ML, POLY ...ccceoeiieiiiiiiiie e each .......... 2106-36
Pipet, TenSette, 0.1 t0 1.0 ML......cooiiiiiiiieiieieee e each ......... 19700-01
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Pipet Tips, for 19700-01 Pipet .......ccceeviieiiieiieieiecieeeeeeeeeesee e 50/pkg .......... 21856-96
Standard Methods for the Examination of Water and Wastewater.............. each .......... 22708-00
Thermometer, - 10 t0 110 OC..coiimiiiiiiiiiiiieeeeeeeee e each ............ 1877-01
For Technical Assistance, Price and Ordering

In the U.S.A.—Call 800-227-4224

Outside the U.S.A.—Contact the Hach office or distributor serving you.
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Sampling and Storage

Collect samples in clean plastic or glass bottles. Analyze samples as soon as possible
after collection. Store samples up to 28 days at 4 -C (39 <F) or below. Warm samples to
room temperature before analyzing.

Accuracy Check

Standard Additions Method

a) Open a High Range Silica Standard Solution, 1000 mg/L SiOx.

b) Use the TenSette Pipet to add 0.1 mL, 0.3 mL, and 0.5 mL of the standard to three
10-mL samples. Mix each thoroughly.

¢) Analyze each sample as described above. The silica concentration should increase
10.0 mg/L for each 0.1 mL of standard added.

d) If these increases do not occur, see Standard Additions in Section 1 for more
information.

Standard Solution Method

To check the accuracy of the method, use the Silica Standard Solutions, 25 and 50 mg/L
as SiOq, listed under Optional Reagents. Analyze according to the above procedure
using deionized water as the blank.

Standard Adjust

To adjust the calibration curve using the reading obtained with the 50.0 mg/L standard
solution, press the SETUP key and scroll (using the arrow keys) to the STD setup option.
Press ENTER to activate the standard adjust option. Then enter 50.0 to edit the standard
concentration to match that of the standard used. Press ENTER to complete the
adjustment. See Section 1, Standard Curve Adjustment for more information.

Method Performance

Precision

In a single laboratory, using a standard solution of 50.0 mg/L SiO: and two
representative lots of reagent with the instrument, a single operator obtained a standard
deviation of £1.0 mg/L silica.

Estimated Detection Limit

The estimated detection limit for program 89 is 1.00 mg/L SiO2. For more information
on the estimated detection limit, see Section 1.

Summary of Method

Silica and phosphate in the sample react with molybdate ion under acidic conditions
to form yellow silicomolybdic acid complexes and phosphomolybdic acid complexes.
Addition of citric acid destroys the phosphate complexes. Silica is then determined by
measuring the remaining yellow color.
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Fridn
T E R EERF 22, 10 mL sample (100 teStS) ......vwnnoiiieeeeeeeeeeeeeee e 24296-00
£045: (1) 21074-69, (1) 21062-69, (1) 21073-69

BlEEES BRI L¥vA i)
TR AT LA 100/pkg .......... 22540-69
R L0755 i 2 40 100/pkg .......... 21062-69
Molybdate B ARIRF coovvoeeee N 28 % .....50 mL SCDB ....... 21073-69
P e

FES EE I, 10-20-25 mL, W/ €ap coooveveeeeeeeeeea. 2 e 6/pkg .......... 24019-06
OPTIONAL REAGENTS

Silica Standard Solution, 10 mg/L.........cccccoiiriiiiiiiiiieieeee e 500 mL............ 1403-49
Silica Standard Solution, 25 M@/L........cccceeviiiiiiiieiiieiere e 236 mL.......... 21225-31
Silica Standard Solution, 50 mg/L........ccccccviriiiiiiiiiieene e 200 mL............ 1117-29
Silica Standard Solution, 1000 mg/L.........ccceoeririinininiininieneneens 500 mL.............. 194-49
Sodium Bicarbonate, ACS........c.ccociiiiiininiieeeeeee 454 g, 776-01
Sulfuric Acid Standard Solution, 1.000 N ..........cccoeeveiinireenn... 100 mL MDB............ 1270-32
Water, AEIONIZE........eveeeviiiiiiiieeeeeeee ettt e e e e s esneaes 4L 272-56
OPTIONAL APPARATUS

Pipet, TenSette, 0.1 t0 1.0 ML......coooiiiiiiiiieiieieeee e each.......... 19700-01
Pipet Tips, for 19700-01 Pipet ......ccccveveieiiieiieieciecieeeee e 50/pkg.......... 21856-96
Standard Methods for the Examination of Water and Wastewater ............ each.......... 22708-00
Thermometer, -10t0 110 2C..coooneveiiiiiiiiiieeeeeeee e each............ 1877-01

For Technical Assistance, Price and Ordering
In the U.S.A.—Call 800-227-4224

Outside the U.S.A.—Contact the Hach office or distributor serving you.
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Sampling and Storage

Collect samples in clean plastic or glass bottles. Analyze samples as soon as possible
after collection. Store samples up to 28 days at 4 -C (39 <F) or below. Warm samples to
room temperature before analyzing.

Accuracy Check

Standard Additions Method

a) Open a High Range Silica Standard Solution, 1000 mg/L SiOx.

b) Use the TenSette Pipet to add 0.1 mL, 0.3 mL, and 0.5 mL of the standard to three
10-mL samples. Mix each thoroughly.

¢) Analyze each sample as described above. The silica concentration should increase 4
mg/L for each 0.1 mL of standard added.

d) If these increases do not occur, see Standard Additions in Section 1 for more
information.

Standard Solution Method

To prepare a 160-mg/L silica standard, pipet 40.0 mL of a 1000-mg/L Silica Standard
Solution into a 250-mL volumetric flask. Dilute to the line with deionized water.
Analyze according to the above procedure using deionized water as the blank.
Standard Adjust

To adjust the calibration curve using the reading obtained with the 160-mg/L standard
solution, press the SETUP key and scroll (using the arrow keys) to the STD setup option.
Press ENTER to activate the standard adjust option. Then enter 160. to edit the standard
concentration to match that of the standard used. Press ENTER to complete the
adjustment. See Section 1, Standard Curve Adjustment for more information.

Method Performance

Precision

In a single laboratory, using a standard solution of 100.0 mg/L SiO: and two
representative lots of reagent with the instrument, a single operator obtained a standard
deviation of 2.0 mg/L silica.

Estimated Detection Limit

The estimated detection limit for program 88 is 3.0 mg/L SiO2. For more information
on the estimated detection limit, see Section 1.

Summary of Method

Silica and phosphate in the sample react with molybdate ion under acidic conditions to
form yellow silicomolybdic acid complexes and phosphomolybdic acid complexes.
Addition of citric acid destroys the phosphate complexes. Silica is then determined by
measuring the remaining yellow color.
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P

"5
TR T2, 25-mL sample (100 teStS) ......evviiieeeeeeeeeeee e 22443-00
FLFE: (1) 1042-99, (1) 14548-99, (2) 1041-66
BlEEES BRI LA i)
IRRAE I IR A AR Lo 100/pkg ............ 1042-99
FIBERF AT oo | [ 100/pkg .......... 14548-99
BRI AT o, | A 100/pkg ............ 1041-99
FEITIK e 30 ML, 4L e, 272-56
FEM LTI 10-20-15 ML, ..o, 2 e 6/pkg .......... 24019-06
OPTIONAL REAGENTS
Silica Standard Solution, 10 M@/L .......cccooiiiiiiiiiiieeee e 500 mL ............ 1403-49
Silica Standard Solution, 25 M@/L .......ccceviiiiiiiieieieeee e 236 mL .......... 21225-31
Silica Standard Solution, 50 M@/L .......cccoeoiiiiiiiiiiiieese e 200 mL ............ 1117-29
Silica Standard Solution, 1000 mg/L ........cccecoevriiriiiiiienierieeie e 500 mL .............. 194-49
Sodium Bicarbonate, ACS ........c.coooiiiiiiiieeeece e 454 g oo 776-01
Sulfuric Acid Standard Solution, 1.000 N.......cccccvvvvvviiiviiinnnnneee. 100 mL MDB ............ 1270-32
OPTIONAL APPARATUS
Flask, volumetric, 250 mL, Class A........cooovvimiiiiiiiiiiieiieeeeeee e each .......... 14574-46
Pipet, TenSette, 0.1 t0 1.0 ML......cociiiiieiieieeceeeeeeeeeee e each .......... 19700-01
Pipet Tips, for 19700-01 Pipet .......ccceeviieiiieiieiieriecieee e 50/pkg .......... 21856-96
Pipet, volumetric, Class A, 100 ML .......ccccoviiriiiiieieieieeeee e, each ......... 14515-42
Pipet Filler, safety bulb.........ccccccoeriiiiiiiieieeeeee e each ......... 14651-00
Standard Methods for the Examination of Water and Wastewater............. each .......... 22708-00
Thermometer, -10t0 110 OC...coiimiiiiiiiiiieieeeeeeeeeeeeeeeeeeee e each ............ 1877-01

For Technical Assistance, Price and Ordering
In the U.S.A.—Call 800-227-4224

Outside the U.S.A.—Contact the Hach office or distributor serving you.
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9. ¥ “ZERO” BVAZ, 10, fEVFI5EEEM 5 11, 4% “READ” B, Fraxik &
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User- Entered Calibration

There are various programs to determine sulfate, each with a different level of accuracy.
Best results are obtained by performing a user-entered calibration with each new lot of
reagent. Programs 91 and 92 can be run when a high degree of accuracy is not needed.
Use of the Standard Adjust feature will improve performance when using programs 91
and 92. It should NOT be used with a user calibration, as it will hinder performance.
Using Class A glassware, prepare standards of 10, 20, 30, 40, 50, 60, and 70 mg/L
sulfate by pipetting 1, 2, 3, 4, 5, 6, and 7 mL of a 1000-mg/L sulfate standard into
100-mL volumetric flasks. Dilute to the mark with deionized water and mix well.

Zero the instrument with water. The user-entered settings for sulfate are: Program
number: #101 to 105

Wavelength: 520 nm

Resolution: 0 mg/L

See Creating User-Entered Program in the instrument manual for specific instructions
on entering a user-entered program.

Sampling and Storage

Collect samples in clean plastic or glass bottles. Samples may be stored up to 28 days
by cooling to 4 °C (39 °F) or lower. Warm to room temperature before analysis.
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Accuracy Check
Standard Additions Method- Powder Pillows
a) Snap the neck off a Sulfate Standard PourRite Ampule,1000 mg/L SOx.
b) Use a TenSette Pipet to add 0.1, 0.2 and 0.3 mL of standard to thethree 10-mL
samples. Mix thoroughly.
¢) Analyze each sample as described above. The sulfate concentrationshould increase
10 mg/L for each 0.1 mL of standard added.
d) If these increases do not occur, see Standard Additions in Section 1 for more
information.
Standard Additions Method- AccuVac Ampuls
a) Snap the neck off a Sulfate Standard PourRite Ampule, 2500 mg/L SO4
b) Fill three 25- mL graduated cylinders with 25 mL of sample. Use a TenSette Pipet to
add 0.1, 0.2 and 0.3 mL of standard to the three cylinders. Mix thoroughly. For
AccuVac Ampuls, transfer to a 50-mL beaker.
¢) Analyze each sample as described above. The sulfate concentration should increase
10 mg/L for each 0.1 mL of standard added.
d) If these increases do not occur, see Standard Additions in Section 1 for more
information.
Standard Solution Method
Check the accuracy of the test by using the Sulfate Standard Solution, 50 mg/L, listed
under Optional Reagents. Or, prepare this solution by pipetting 1.0 mL of a PourRite
Ampule Standard for Sulfate (2500 mg/L) into a 50-mL volumetric flask. Dilute to
volume with deionized water. The final concentration is 50 mg/L sulfate. Substitute this
standard for the sample and proceed with the test as described in the procedure.

Standard Adjust

Standard adjust is recommended when using stored programs 91 or 92. It should not be
used with a user-entered calibration. To adjust the calibration curve using the reading
obtained with the 50-mg/L standard solution, press the SETUP key and scroll (using the
arrow keys) to the STD setup option. Press ENTER to activate the standard adjust option.
Then enter 50 to edit the standard concentration to match that of the standard used.
Press ENTER to complete the adjustment. See Section 1, Standard Curve Adjustment for
more information.

Method Performance
Precision
In a single laboratory, using a standard solution of 50 mg/L sulfate and two
representative lots of powder pillows with the instrument, a single operator obtained a
standard deviation of £0.5 mg/L sulfate.
In a single laboratory, using a standard solution of 50 mg/L sulfate and two
representative lots of AccuVac Ampuls with the instrument, a single operator obtained
a standard deviation of +3 mg/L sulfate.
Estimated Detection Limit (EDL)
The EDL for program 91 is 4.9 mg/L SOsand the EDL for program 92 is 3 mg/L SO4.
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For more information on derivation and use of Hach’s estimated detection limit, see
Section 1.

Summary of Method
Sulfate ions in the sample react with barium in the SulfaVer 4 Sulfate Reagent to form
insoluble barium sulfate. The amount of turbidity formed is proportional to the sulfate
concentration. The SulfaVer 4 also contains a stabilizing agent to hold the precipitate in

suspension.

FAAARIE AR
il
EVIES FUHR B %

SulfaVer 4 B2 ERF AT oo 1 100/pkg .......... 21067-69
FEf EE I, 10-20-25 mL, W/ €ap oo 2 s 6/pkg ......... 24019-06
Pl A E: (68 U

SulfaVer 4 fifR4h AccuVac ZEiH...coooceenen.e. 1 e, 25/pkg ......... 25090-25
BEME, S0-MLcooeeooriirreieiereeeeeeseses e SO A e 500-41
OPTIONAL REAGENTS

Sulfate Standard Solution, 50 M@/L ........ccceeiiiriieiieieeeeee e 500 mL ............ 2578-49
Sulfate Standard Solution, 1000 m@/L ........cccceverriiriieiieienie e, 500 mL .......... 21757-49
Sulfate Standard Solution, PourRite Ampule, 2500 mg/L, 2 mL ........... 20/pkg .......... 14252-20
Sulfate Standard Solution, PourRite Ampule, 1000 mg/L, 2 mL ........... 20/pkg .......... 21757-20
Water, EIONIZEA ......evvvveiiiiiiieeeeeeee e 4L .o 272-56
OPTIONAL APPARATUS

AccuVac SNapper Kit ......ooceerieiiiiieeiiee ettt each .......... 24052-00
Cylinder, graduated mixing, 25 ML ......cccccoooiriiiiiiniecec e each .......... 20886-40
Filter Paper, folded, 12.5 €M ...c.oocviiiiiiiiiie e 100/pkg ............ 1894-57
Flask, volumetric, 50 mL, Class A.........cccooveeiieiiieeeeiieee e each .......... 14574-41
Funnel, poly, 65 MM.....ccccoiiiiiiiiiieee e each .......... 1083-67
Pipet, TenSette, 0.1 t0 1.0 ML......cooiiriiiiieiieieeeee e each ......... 19700-01
Pipet Tips, for 19700-01 Pipet .......ccceeviieiiieiieiesieceeeeeeieeeeee e 50/pkg .......... 21856-96
Pipet, volumetric, 1.00 mL, Class A .......ccccoooiiriiriienieieeieeeee e each ......... 14515-35
Pipet, volumetric, 2.00 mL, Class A .......ccccoovevriieiierienieeieee e each ......... 14515-36
Pipet, volumetric, 3.00 mL, Class A .......ccccoovirieriienienieeieee e each ......... 14515-03
Pipet, volumetric, 4.00 mL, Class A .......ccccovviiriiiiiereereeeieeee e each ......... 14515-04
Pipet, volumetric, 5.00 mL, Class A .......ccccovviiriiriierienieeieee e each ......... 14515-37
Pipet, volumetric, 6.00 mL, Class A ........cccoooevriiriienieieeieee e, each ......... 14515-06
Pipet, volumetric, 7.00 mL, Class A .......ccccovoiiriiriienieiecieee e each ......... 14515-07
Pipet Filler, safety bulb.........cccocieriiriiiiieiieeeee e each .......... 14651-00
PourRite Ampule Breaker ...........cocoevieiieiieniiiieceeeee e each .......... 24846-00

For Technical Assistance, Price and Ordering
In the U.S.A.—Call 800-227-4224

Outside the U.S.A.—Contact the Hach office or distributor serving you.

319



ﬁﬁ1‘t% SI]ZEF'EE% (0 to 0.70 mg/L Sz-) HES: 8131

1. ¥ “PRGM” %, b 2. AN RS 30 IR 4. B — LB,
B H 2K B 7 PRGM? “93 7 R 5 & K FER25ml FRER AL N 26ml BT

“ENTER” %, OIS IV o K, M HEW
o “mg/1S” K
“7ERO icon” VT KFEEERAE, VT BRI,

GALLHIZ T HAEN T8 L 25m] 4T
BRETKFE, &% Bk
KL SEHESY o

]

5. % N 1Iml 6+ &M Iml Sulfite 7. [A/WJ4% “TEMER” 8. WM L
Sulfitel RFEW 2 WFNE P LA M “ENTER” 8, Ktk Ak, ke
thtodimrh, JEsh e sy b, REEME R R S . AT 5 AR ROV TR thEE BT

TR -
T M KRS 22 B
LB, UK S
Y, HEEYE
&
320
LIEAT  http://www. watertest. com.cn  Tel:010-88018877 (dt5)  021-63176770 (_Eif)



=)

9. ¥ “ZERO” BEIAE, 10, MilE 5T,

T

Wi
oy an 0.00mg/1  FMERER,  JRAF I
S WRL O, IRk

teta il o bag .

11,

f% “READ” ##,

FIT AR e s 2 o
Hiok, Bimg/1 S

7 BULKFF L P
T, RGP
U/ S

TR

T KPR Ak PR

P2 SR AN UL IR 1)

SRS JEPED I QEATIR H, A UAi

33 sl 7 R BEL RS € ) 2

EF

N
N

EN

A BRAL Y R EEBR AL 2 I B 1 58 A2
SRR AL . MBS AL IR
T4 X VM RE A, VRS A S IR AL 1) A

HefBs 38K

I 25mLAE A, BN SOmLHE TE R
ARSI IR, B RINH P
1M HIFAE 22,

TR W E B A O, 1o IR
A AR 25 25 17K

Sampling and Storage

Collect samples in clean plastic or glass bottles. Fill completely and cap tightly. Avoid

excessive agitation or prolonged exposure to air. Analyze samples immediately.

Method Performance
Precision

In a single laboratory, using standard solutions of 0.73 mg/L sulfide and two

representative lots of reagent with the instrument, a single operator obtained a standard

deviation of + 0.02 mg/L sulfide.
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Estimated Detection Limit (EDL)
The EDL for program 93 is 0.01 mg/L S2-. For more information on derivation and use
of Hach’s estimated detection limit, see Section 1.

Soluble Sulfides
Determine soluble sulfides by centrifuging the sample in completely filled, capped
tubes and analyzing the supernatant. Insoluble sulfides are then estimated by
subtracting the soluble sulfide concentration from the total sulfide result.

Summary of Method
Hydrogen sulfide and acid-soluble metal sulfides react with N,
N-dimethyl-p-phenylenediamine oxalate to form methylene blue. The intensity of the
blue color is proportional to the sulfide concentration. High sulfide levels in oil field
waters may be determined after dilution.

Pollution Prevention and Waste Management
Sulfide 2 Reagent contains potassium dichromate. The final solution will contain
hexavalent chromium (D007) at a concentration regulated as a hazardous waste by
Federal RCRA. See Section 3 for more information on proper disposal of these

materials.
Fridn
FRALIIIRT 7 (100 £ESES) ovvvoeeeeeeeeeeeeeeeeeeee e 22445-00

45 (2) 1816-42, (2) 1817-42
PSR
Sl S BRI L: ¥ VA s

BRI Lo 2mL....... 100 mL MDB........... 1816-32
BRAGIIIRT 2 oo 2mL........ 100 mL MDB............ 1817-32
FEBETTK s 25 ML 4L s 272-56
P %

FUPE R, 25 ML oot SO Ao 508-40
B, Class A, 25.00 ML | DS A e 14515-40
Pipet Filler, safety bulb .........cccccoovieiiiniinieeeeee, | SRR e 14651-00
FES EEE I, 10-20-25 mL, W/ cap......ovveveeeeeeeeeeeeeen. S 6/pkg.......... 24019-06
OPTIONAL REAGENTS

Description Units Cat. No.

Bromine Water, 30 @/L.....c.ccooiiiiiiiieieeeeee e 29 mL............ 2211-20
Phenol Solution, 30 @/L .....ccceeriieiiieieee et 29 mL............ 2112-20
Sodium Sulfide, hydrate ...........ccoceeiierieiieiieeeeeee e | 785-14
OPTIONAL APPARATUS

Bottle, Wash, 250 ML ....cccovvviiiiiiiiieeeeeeeeeeeee e each............. 620-31
Dropper, for 1 0Z. bottle......cccooviiiiieiieieeee e each........... 2258-00
Flask, erlenmeyer, 50 ML .......cccccceriiiiiiiiiieeeeeeee e each............. 505-41
Standard Methods for the Examination of Water and Wastewater ............. each.......... 22708-00

For Technical Assistance, Price and Ordering
In the U.S.A.—Call 800-227-4224

Outside the U.S.A.—Contact the Hach office or distributor serving you.
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Sampling and Storage

Collect samples in clean plastic or glass bottles. Analyze samples as soon as possible,
but they may be stored at least 24 hours by cooling to 4 °C (39 °F). Warm to room
temperature before testing.

Accuracy Check

Standard Additions Method

a) Snap the neck off a Detergent Voluette Ampule Standard Solution, 60 mg/L as LAS.
b) Using the TenSette Pipet, add 0.1, 0.2, and 0.3 mL of standard to three 300-mL
samples. Mix thoroughly.

¢) Analyze each as described above. The anionic surfactants reading should increase
0.02 mg/L for each 0.1 mL of standard added.

d) If these increases do not occur, see Standard Additions (Section 1) for more
information.

Method Performance

Precision

In a single laboratory, using a standard solution of 0.150 mg/L LAS, two lots of reagent,
and the instrument, a single operator obtained a standard deviation of £0.010 mg/L LAS
as anionic surfactant.

Estimated Detection Limit

The estimated detection limit for program 26 is 0.020 mg/L LAS. For more information
on the estimated detection limit, see Section 1.

Summary of Method

Detergents, ABS (alkyl benzene sulfonate) or LAS (linear alkylate sulfonate) are
determined by association with crystal violet dye and extraction of the ion-pair complex
into benzene.

Pollution Prevention and Waste Management

Benzene (D018) solutions are regulated as hazardous waste by Federal RCRA. Do not
pour these materials down the drain. Collect water saturated with benzene solutions for
disposal with laboratory solvent wastes. See Section 3 for more information on proper
disposal of these materials.
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T, SO ML e Lo A e, 508-41

T 500 ML oo | OO A, 508-49
SFBIE, 500 ML oo | SSOST A 520-49
Ring, support, 4 inCh........ccccoeoieiiiiiiieeeeeeeee | D e, 580-01
FES EE T, 10-20-25 mL, W/ cap......ovvceeeeeeeeeeeen. S 6/pkg.......... 24019-06
Stand, support, 127 x 203 mm (5 X 8").cceevcvvecereriianenn | S 563-00
OPTIONAL REAGENTS

ACELONE, ACS ..o annnnnnnnan 500 mL.......... 14429-49
Detergent Standard Solution, Voluette ampule,

60 mg/L as LAS, 10 ML ..coooiiiiiiiiiieeeeeeceeeeeeee e 16/pkg.......... 14271-10
OPTIONAL APPARATUS

Ampule Breaker Kit..........ccoeiiiriiiiiiiieie et each.......... 21968-00
Pipet, TenSette, 0.1 t0 1.0 ML......cooiiiieiieieee e each.......... 19700-01
Pipet Tips, for 19700-01 Pipet ......ccccveviiieiiieiieierieciece e 50/pkg.......... 21856-96
Thermometer, -10t0 110 OC..coiinnriiiiiiiiiieeeeeee e each............ 1877-01

For Technical Assistance, Price and Ordering
In the U.S.A.—Call 800-227-4224

Outside the U.S.A.—Contact the Hach office or distributor serving you.
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BiFEE (0 — 750 mg/L) S 8006
6B s vk

L KB 4K 2. 4% F: 94 ENTER 3. EX500 mLEE ] 4. HEEESBIAN—/ANE

R F G5 DRSNS o Pipeashm B EE2 UL 600ml AR
% F: PRGM 0.00 mg/L. SuSld  Zp%h.
Bt s FIZEROKEI b5 o
PRGM?
FZERC )
0
‘IIA!IIII
5. ¥ 25ml [ERIK 6. B FRFEAN 7. #%F: ZERO 8. SE A AT S
A TKEA—L FERERST, 3 Fas iR W ARJEREN O &
bt . (Bl R, O mg/L. SuSld . EAUFIFESENT)
F Ah—3Z e . (T
HRAED
M B
SR Lo
KT
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9. L th i, LBR 100 R HURIRES 11, #%F READ

TILFITR . AFERRERC S, o TREDREORE, BRI
B . s BRI

o, WA Amg/L

T

AT (R IE A AR AR R A BT, 9 T8 T g K AL B T [ B
I RETER o X K2 HORE i, A BEH AT DS R R ORI
SR, A R RE R IFAT (R G BEME AN L BN SE v o RF IR il ] R
DA ER R Dy Rt R IE T 1

Sampling and Storage
Collect samples in clean plastic or glass bottles. Analyze samples as soon as possible
after collection. The sample may be stored seven days by cooling to 4 °C (39 °F).

Method Performance
Precision
In a single laboratory, using a standard solution of 847.4 mg/L Suspended Solids with
the instrument, a single operator obtained a standard deviation of +18.2 mg/L
Suspended Solids. For more information on Hach’s precision statement, see Section 1.
Estimated Detection Limit
The estimated detection limit for program 94 is 22.1 mg/L Suspended Solids. For more
information on the estimated detection limit, see Section 1.

Summary of Method
This method of determining suspended solids is a simple, direct measurement which
does not require the filtration or ignition and weighing steps that gravimetric procedures
do. The USEPA specifies the gravimetric method for solids determinations, while this

method is often used for checking in-plant processes.
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P {as
EORHE

R BRNERE Hifr igs2
BEI, 600 ML, 10w fOrM ... | R A e, 1080-52
TEPESE 1.2 L, 120 V oo | O N 26161-00
TEPERE 1.2 L, 240 V oo | O N 26161-02
T, ZIBES00 ML, eeeeree e ] e S 1081-49
T, serologic, 25 ML ..o.oveeieiiiiiieeeeeeeee, | ETUTT A, 2066-40
WIBER e | T e, 14651-00
OPTIONAL APPARATUS

Stirring Rod, glass ......oeoveeiieiieiieieee e 3/pkg ........... 1770-01
Wash Bottle, 250 ML........ooiiiiiiiiiiiiieeeeeeeeeeeeee e each ............ 620-31

For Technical Assistance, Price and Ordering
In the U.S.A.—Call 800-227-4224

Outside the U.S.A.—Contact the Hach office or distributor serving you.
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FTERFIREE (0 to 9.0 mg/L) FEEE: 8193

FRER
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N JIOPE IR R
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il [ X

2. #'F: 98 ENTER 3. fE—ATi#mthee 4. 5 — Tt

BEFRG R TN B TKR] 0 28 K 5 3
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FIZEROPEHx o Do Do

VT AL IEVEMEE S,
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ZERD READ
0 s *
9.4%:  ZERO 10. ¥ AUHRAFEH 11, 4%~ READ
BB AR, AR AFMERZST. & BEA%, Rk
TN K. WRPFTIR-AR U E
0 mg/L tanic 15, BA7 Amg/Lo
I A A
Z BT PHTT PRI
I
T
TV TP F AL PR
— ik SR ETH. 2mg/LEE 7ol SEAH YT 1 ng/LRTRI S
HUEFAI G . AR 2:20mg/LEL N IR =48 25 1IR3k, Il
IRETIIA—AJ0. 2-g= I AR IR B BAE S h
RIZTEN AR MY 0N ImL 2R S P R 223

Sampling and Storage

Collect samples in clean plastic or glass bottles.

Accuracy Check

Standard Solution Method

Prepare a 200-mg/L tannic acid standard solution by dissolving 0.200
grams of tannic acid in deionized water and diluting to 1000 mL. Prepare
this solution monthly. A 2.0 mg/L tannic acid standard is prepared by
diluting 10.00 mL of the stock solution to 1000 mL with deionized water.
Prepare this standard daily.

Method Performance

Precision

In a single laboratory, using standard solutions of 4.0 mg/L tannic acid
and two representative lots of reagent with the instrument, a single
operator obtained a standard deviation of £0.1 mg/L tannic acid.
Estimated Detection Limit

The estimated detection limit for program 98 is 0.1 mg/L tannin and lignin.
For more information on the estimated detection limit, see Section 1.
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Summary of Method

This test measures all hydroxylated aromatic compounds, including
tannin, lignin, phenol and cresol. This method produces a blue color
proportional to the amount of these compounds present in the sample.
Report results as total tannin and lignin expressed as mg/L tannic acid.

ikl
FH B IR T 25371 —2 (up to 100 tests) e 22446-00
F45: (1) 675-49, (1) 2560-42
EXRHBE
S BRNEHE Hifr s

BRBR IR v 10 ML, 500 mL ............ 675-49
TanniVer 3 FFTBRFIABTZ A o ImL..oveee. 100 mL ........... 2560-42
FBTIK i P 111 DR 4L o, 272-56
P as

WIBER oo | i R .14651-00
e, volumetric, Class A, 5.0 ML .c.vovvevvveeeeeeeene. 1 e A 14515-37
e, volumetric, Class A, 0.5 ML ..c.oovevveeeeeeeeeeenn. L e R 14515-34
FES EE I, 10-20-25-mL, W/ €ap ...ocooeeeeeeeeee 2 e 6/pkg ......... 24019-06
OPTIONAL REAGENTS

Formaldehyde.........coooieiiiiiee e 100 mL ............ 2059-32
Sodium Pyrophosphate, ACS........cccooiiiiiiiiinneeeeee e 50g ... 14295-25
TaNNIC ACIA .eovviiiieeieeie ettt et ettt et 113 g .. 791-14
OPTIONAL APPARATUS

Description Unit Cat. No

Balance, analytical, 115 V ..o each.......... 26103-00
Balance, analytical, 230 V ......ccoiiiiieiieieieee e each.......... 26103-02
Cylinder, graduated, 25 ML .....c.cccoeiiiiiiiiieeeeeee e each.............. 508-40
Filter Paper, folded, 12.5 CM.....coovieiieiiiieieee e 100/pkg............ 1894-57
Flask, volumetric, 1000 mML...........ccoovmiiiiiiiiiiiiiieeeeeeeeeeeeeeee e each............. 547-53
Funnel, poly, 65 MM ....occoiiiiiiiiiee e each............ 1083-67
Pipet, TenSette, 0.1 t0 1.0 ML......cooiiiiiiiiiieiieeeeee e each .......... 19700-01
Pipet Tips, for 19700-01 Pipet .......ccceeviieiiieiieierieceeeeeeeeeeee e 50/pkg.......... 21856-96
Pipet, volumetric, Class A, 10.00 ML.........cccceviiiriiniiiiiieiieeeceeeeeeeee, each.......... 14515-38
Pipet, Filler, safety bulb .........cccovieriiiiiiieeee e each.......... 14651-00
Spoon, Measuring, 0.2 .......cccueevuieriieiieiierieree et eieesee e e e ee e each.............. 638-00
Weighing Boat, 67/47 MM ......coociiiiiiiiiieieeecee e 500/pkg.......... 21790-00

For Technical Assistance, Price and Ordering
In the U.S.A.—Call 800-227-4224

Outside the U.S.A.—Contact the Hach office or distributor serving you.
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Disposal of Test Cultures
Dispose of active bacterial cultures by using one of these methods:
1. Autoclave used test containers at 121 °C for 15 minutes at 15 pounds of pressure.
Once the containers are sterile, pour the contents down the drain with running water.
The reaction tubes may be washed and re-used.
2. Sterilize test containers by using a 1:10 dilution of commercial laundry bleach. Pour
the test container contents and test containers into the bleach solution. Allow 10-15
minutes of contact time with the bleach solution. Then pour the liquid down the drain
and wash the reaction tubes for re-use.

Summary of Method
Resazurin is a redox-active dye, which changes from pink to blue when it is reduced.
Bacterial respiration occurring in the sample reduces resazurin. If toxic substances are
present, they inhibit the rate of resazurin reduction. The sample color is compared to a
toxin-free control tube to determine how toxic the sample is to an indigenous culture or
a culture of E. coli. A chemical accelerant reduces the reaction time of the procedure.

Fridn
S BXRNEHE L: ¥ VA s
ToXTrak R (25 LESIS) covvreeeeeeeeeeeeeeeeeeseee ettt 25972-00

F3E: (1) 25607-66, (1) 25608-36, (1) 22336-15, (2) 21247-20, (2) 20962-08
BEREE
R BRNERE Hifr igs2

ToxTrak FyAIRA oo L AL 50/pkg.......... 25607-66
ToxTrakfRHE I~ e 20 15 mL SCDB.......... 25608-36
JHRAR AR S AL AT e, | D 15/pkg.......... 22336-15
Oif e e | S 10/pkg........ 20962-08
FBITIK e AT e, 200 mL.............. 272-29
RN E

KBITT e | S N .936-00
COD/TNT JEELES .ovoeeeoeeeeeeeeeeeeee e, | FOO N 48464-00
I, 1ML e, ANFE e, 10/pkg.......... 21247-20
BT e | DU N 14537-00
U, volumetric, 5.00 mL, Class A........c.ccovvee.... | TR S 14515-37
IR e L, N 14651-00
Test N ARFEI oo | D 25/pkg.......... 25831-25
OPTIONAL REAGENTS

Culture Set:

(incl. Bactrol Discs and Lauryl Tryptose Broth Tubes)............... 25 cultures.......... 25978-00
Bactrol DISCS, E. COII oot 25/bottle.......... 25809-25
ISOPIOPANO] ...ttt 500 mL.......... 14459-49
Lauryl Tryptose Broth TUbEes .........cccecveiiieiieniiiieieceee e 15/pkg.......... 21623-15
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OPTIONAL APPARATUS

Burner, AICOhOL, 60 ML.......cccuviiiiiiiiiiiieeeeee e each.......... 20877-42
BUrner, BUNSEI .....uvvviiiiiiiiieiieee ettt each.......... 21627-00
Germicidal Cloth........cccoiiiiiiiiieie e 50/pkg.......... 24632-00
Incubator, Dri Bath, 25 well, 120/230 V oo each.......... 45900-00
Incubator, Dri Bath, 25 well, 120/230 V, with European power cord......... each.......... 45900-02
Test TUbE RaCK......oooiiiiiiciec e e each.......... 24979-00
TIIMICT .ttt ettt e e et e e tae et e e eaee e abeeeabeeebaeesaseeenseeas each.......... 26305-00

For Technical Assistance, Price and Ordering
In the U.S.A.—Call 800-227-4224

Outside the U.S.A.—Contact the Hach office or distributor serving you.
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ME RBGNEER (0 to 1000 FAU)
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Sampling and Storage
Collect samples in clean plastic or glass bottles. Analyze samples as soon as possible.
Store samples up to 48 hours by cooling to 4 °C (39 °F). Analyze the sample at the
same temperature as it was collected.

Accuracy Check
Standard Solution Method
The stored program has been calibrated using formazin, the primary standard for
turbidity. A 200 FAU formazin solution for checking the accuracy of the test can be
prepared using the following procedure.
1. Pipet 5.00 mL of a 4000 NTU Formazin stock solution into a 100-mL volumetric
flask.
2. Dilute to the mark with deionized water. Prepare this daily. Convenient stabilized
turbidity stock solution (200 NTU StablCal™ Standard) is available from Hach.
Standard Adjust
To adjust the calibration curve using the reading obtained with the 200 FAU formazin
standard, press the SETUP key and scroll (using the arrow keys) to the STD setup option.
Press ENTER to activate the standard adjust option. Then enter 200 to edit the standard
concentration to match that of the standard used. Press ENTER to complete the
adjustment. See Section 1, Standard Curve Adjustment for more information.

Method Precision
Precision
In a single laboratory, using a turbidity standard solution of 200 FAU with the
instrument, a single operator obtained a standard deviation of £2 FAU.
Estimated Detection Limit
The estimated detection limit for program 95 is 21 FAU. For more information on the
estimated detection limit, see Section 1.

Summary of Method
This turbidity test measures an optical property of the sample which results from
scattering and absorption of light by particles in the sample. The amount of turbidity
measured depends on variables such as the size, shape, color, and refractive properties
of the particles. This procedure is calibrated using formazin turbidity standards and the
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readings are in terms of Formazin Attenuation Units (FAU). This test cannot be used
for USEPA reporting purposes, but it may be used for daily in-plant monitoring. One
FAU is equivalent to one Nephelometric Turbidity Unit (NTU) of Formazin. However,
the optical method of measurement for FAU is very different than the NTU method (1
NTU =1 FTU =1 FAU when traced to formazin primary standards.)

PR ias
ZORHE
EN RENEHE LA i)

FE EE I, 10-20-25 mL, W/Cap «.oooveeeveeeeeeae. 2 e 6/pkg .......... 24019-06
sl

S BRNERE LA i)
Formazin ¥, 4000 NTU ... oo 500 mL ............ 2461-49
FEREIRVH et 15mL DB ... 1269-36
StablCal Stabilized Turbidity Standard, 200 NTU.........ccccccceeverrnnnne. 500 mL .......... 26604-49
FBITIK st ) DR 272-56
OPTIONAL APPARATUS

Description Units Cat. No.
Bath, UITASONIC ....oeeiiiiiieiieiiee ettt eaaae e e e e e eeans each.......... 24895-00
Bottle, Wash, 250 ML.......coooiiimiiiiiiiiieeeeeeeee e each.............. 620-31
Flask, volumetric, Class A, 100 ML .........ooovvviiiiiiiiiiiieeeeeeeeeeeeeeeen each.......... 14574-42
Flask, filter, 500 mL.......c..oovviiiiiiiieeieeee e each............ 546-49
FAlter HOLACT. ... eeeieiieee ettt each.......... 13529-00
Filter Pump, aSpirator .........ccccceviiriiriiieiieeieesieeee et each........... 2131-00
Oiling cloth, for applying silicone 0il .........ccceceeiieiieiieniieeeeeeee each.......... 26873-00
Pipet Filler, safety bulb ........ccccccoeviiiiiniiiiieeee e each.......... 14651-00
Pipet, volumetric, Class A, 5.0 ML......cccooviiiiiniiriiiieeeeeeeeeee e each.......... 14515-37
Sample Degassing Kit........ccoceeiieiiieiierieriecieceee et each.......... 43975-00
Stopper, rubber, one-hole, NO. 7 ....cooiiiiiiiiiieeeeeeeee e 6/pkg............ 2119-07
Tubing, rubber, 5/167 LD .....cccoooiiiieieieeeeee e 12 feet.............. 560-19
TWEEZETS, PLASTIC ..eeeiieiieeiieeiie ettt ettt sttt et e each.......... 14282-00

For Technical Assistance, Price and Ordering
In the U.S.A.—Call 800-227-4224

Outside the U.S.A.—Contact the Hach office or distributor serving you.
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Sampling and Storage
Collect samples in plastic or glass bottles. Analyze samples as soon as possible after
collection. Samples can be stored up to 24 hours by cooling to 4 °C (39 °F) or below.
Warm to room temperature before testing.

Accuracy Check
Standard Additions Method
a) Snap the neck off a Volatile Acids PourRite Ampule Standard Solution, 62,500 mg/L
as acetic acid.
b) Use the TenSette Pipet to add 0.1, 0.2, and 0.3 mL of standard, respectively, to three
25-mL graduated mixing cylinders, each containing 25 mL of filtered sample. Stopper.
Shake well to mix.
¢) Remove a 0.5 mL aliquot of sample from each cylinder; add to three dry sample cells.
Analyze all three samples along with the original test sample beginning with Step 5 of
the procedure. The volatile acid concentration should increase 250 mg/L volatile acids
as acetic acid for each 0.1 mL of standard added.
d) If these increases do not occur, see Standard Additions in Section 1.
Standard Solution Method
Prepare a 500 mg/L volatile acid standard by using the TenSette Pipet to add 0.8 mL of
a Volatile Acids PourRite Ampule Standard Solution (62,500 mg/L as acetic acid) to a
100-mL volumetric flask. Dilute to volume with deionized water. Stopper and invert to

mix.

Method Performance
Precision
In a single laboratory, using a standard solution of 500 mg/L volatile acids as acetic
acid and two representative lots of reagent with the instrument, a single operator
obtained a standard deviation of =8 mg/L.
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Estimated Detection Limit
The estimated detection limit for program 96 is 17 mg/L HOAc. For more information

on the estimated detection limit, see Section 1.

Summary of Method
The volatile acids test is designed specifically for the determination of volatile acids in
digestor sludges. The method is based on esterification of the carboxylic acids present
and determination of the esters by the ferric hydroxamate reaction. All volatile organic

acids present are reported as their equivalent mg/L acetic acid.

B #1857
15
FERMETRIRT 5 (90 LESS) ... eoeeeeeeeeeeeeeeee et 22447-00
f045: (1) 2039-53, (2) 2042-53, (1) 818-42, (1) 2040-53, (1) 2038-32
BEREE
R BRNERE Hifr igs2

VA 3MLueean. 1000 mL............ 2039-53
FALR-BRRE VR oo 20 ML 1000 mL............ 2042-53
FRREEACIEEI, 100 @/Le.oeoeeeeeeen 11571) D 100 mL............ 818-42
SR F RIS, 45N e A ML 1000 mL............ 2040-53
B RE PR EVAT, 192N oo 04 ML 100 mL............ 2038-32
FEBETTK e 20.5ML oo, AL, 272-56
P A AR

ZORHE

TR e 2 e 2/pkg ... 14647-02
HAZN MR, 10 ML [T R 508-38
AT EVELR, 12.5 CM e | U 100/pkg .......... 1894-57
HETELENE, SO ML 1 e, A e 505-41

B OIFIRF, 65 MM 1 e, (N 1083-67
IR, 3.5-inch BLAR ..o ] e, I 12067-01
WEIBER oo e OO (N 14651-00
T, serological, 2 ML........c.coovevevevevereieieereeeeeeen 2 e S 532-36
U, volumetric, Class A, 0.5mL .......ccvevveveveennnne. 3 e N 14515-34
U, volumetric, Class A, 10.00mL ...........c.c.......... 3 e e 14515-38
FES EEE L, 10-20-25 mL, W/CAp ..o 2 e 6/pkg ........ 24019-06
IR S e ST N 955-55
OPTIONAL REAGENTS

Volatile Acids Standard Solution, PourRite ampule,

62,500 mg/L as acetic acid, 2 ML ....ocoeiiiiie e 16/pkg .......... 14270-20
OPTIONAL APPARATUS

Ampule Breaker, POUTRIte ..........cccveiieiiiiiiieiee e each .......... 24846-00
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Beaker, 600 ML ......oovveiiiiiiiieeee e each ............. 500-52

Bottle, wash, 500 ML ......coooiimiiiiiiiiiiee e each .............. 620-11
Centrifuge, laboratory, 115 Vac.......cccoviiviieiiinieieeeeeeeeee e each .......... 26765-00
Centrifuge, 1aboratory, 230 Vac........cccoceevieriiiiieieeieeeeeeree st each .......... 26765-02
Centrifuge Tubes, 15 ML.......ccociiiiiiiiiiee e 10/pkg .......... 22787-39
Centrifuge Tube Caps......cceeveevieeriierieenieeie ettt eee e 20/pkg .......... 25852-20
Cylinder, graduated, mixing, 25 mL ........ccocieiiiiiinienieeeeeeeeeee e each .......... 1896-40
Cylinder, graduated, plastic, 250 mL ........cccccceeviiniiiniiiieeeeeeeeee e, each .......... 1081-46
Distillation APParatus ..........cccceeveeeeiieerieeniesieeie ettt esiee e see e eeeeneeens each .......... 26353-00
Distillation Heater and Support Apparatus ..........ccccceeeveererieneneenieneneenn each .......... 22744-00
Flask, volumetric, Class A, 100 ML..........ccccooeviiiiiiiiiiiieeiiee e, each .......... 14574-42
Pipet, TenSette, 0.1 t0 1.0 ML......cooiiiiiiiieiieieeee e each ........ 19700-01
Pipet Tips, for 19700-01 TenSette Pipet .......cccooeevuereriienenennienenieiee 50/pkg .......... 21856-96
Pipet, TenSette, 1.0 t0 10.0 ML.....cccoooiiiiiiieieieeee e each ......... 19700-10
Pipet Tips, for 19700-10......cccieiieiiiieeieeteeeee e 50/pkg .......... 21997-96

For Technical Assistance, Price and Ordering
In the U.S.A.—Call 800-227-4224

Outside the U.S.A.—Contact the Hach office or distributor serving you.

346
LIEAT  http://www. watertest. com.cn  Tel:010-88018877 (dt5)  021-63176770 (_Eif)



£ (0-3.00mg/L Zn) FES: 8009
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“7ERO icon” 1: 1} HCL, J5EHH R
ML, FELL AR
JE e YT
TERE I 77 2 A
FE 457
e IR 4Rk
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9. M HAWWELE 10, % “ZERO” BEIH 11, AW R 12, % “READ” %,
P, bt F E AR 4 Bon s ik, IRBadt B akk E s A B

Fr 0.00mg/1 Zn wT L ik, B mg/1 Zn
FH
A AR P DU BT AL, s AT
TP FHAKER A E S E
il 6 mg/L
% 0.5 mg/L
Gl 5 mg/L
2 7 mg/L
il 5 mg/L
B 5 mg/L
HHLY) REI AP BTN AL BE
1R G S RN i e B R PHAE AlRERE Y TN g R ), AT
FES AL B . A #EPH{E $)4 — 5.

Sampling and Storage
Collect samples in acid-washed plastic bottles. For storage, adjust the pH to 2 or less
with nitric acid (about 2 mL per liter). The preserved samples can be stored up to six
months at room temperature. Adjust the pH to 4 to 5 with 5.0 N sodium hydroxide
before analysis. Do not exceed pH 5, as zinc may be lost as a precipitate. Correct the
test result for volume additions; see Sampling and Storage, Volume Additions, in
Section I for more information. If only dissolved zinc is to be determined, filter the
sample before the acid addition.

Accuracy Check
Standard Additions Method
a) Snap the neck off a Zinc PourRite Ampule Standard, 25 mg/L Zn.
b) Use the TenSette Pipet to add 0.1, 0.2, and 0.3 mL of standard to three 25-mL
samples. Mix each thoroughly.
¢) Analyze each sample as described above. The zinc concentration should increase 0.1
mg/L for each 0.1 mL of standard added.
d) If these increases do not occur, see Standard Additions in Section 1 for more
information.
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Standard Solution Method
Prepare a 0.50 mg/L zinc standard solution by diluting 5.00 mL of Zinc Standard
Solution, 100 mg/L as Zn, to 1000 mL with deionized water in a Class A 1000-mL
volumetric flask. Prepare this solution daily. Use this solution as the sample and
perform the zinc procedure as described above.

Method Performance
Precision
In a single laboratory, using a standard solution of 1.50 mg/L Zn and two representative
lots of reagent with the instrument, a single operator obtained a standard deviation of
+0.02 mg/L Zn.
Estimated Detection Limit (EDL)
The EDL for program 97 is 0.02 mg/L Zn. For more information on derivation and use
of Hach’s estimated detection limit, see Section 1.

Pollution Prevention and Waste Management
ZincoVer 5 reagent contains potassium cyanide. Cyanide solutions are regulated as
hazardous wastes by the Federal RCRA. Cyanide should be collected for disposal as
reactive (D003) waste. Be sure that cyanide solutions are stored in a caustic solution
with pH >11 to prevent the release of hydrogen cyanide gas.
In the event of a spill or release, clean up the area by following these steps:
a) Use a fume hood or supplied-air or self-contained breathing apparatus.
b) While stirring, add the waste to a beaker containing a strong solution of sodium
hydroxide and calcium hypochlorite or sodium hypochlorite (household bleach).
¢) Maintain a strong excess of hydroxide and hypochlorite. Let the solution stand for 24
hours.

d) Neutralize and flush the solution down the drain with a large excess of water.

Summary of Method
Zinc and other metals in the sample complex with cyanide.
Adding cyclohexanone selectively releases zinc. The zinc then reacts with the
2-carboxy-2’-hydroxy-5’-sulfoforamazyl benzene (zincon) indicator and forms a blue
color that is proportional to the zinc concentration.

Fridn
BEARF 22, 20 ML 8iZe (100 teSES) ... vvvoeeeeeeeeeeeeeeeeeeeee e, 24293-00
ALH5: (1) 14033-32, (1) 21066-69
EXRHBE
S BRNEHE L: ¥ VA s

FREUET e 0.5mL ...... 100 mL MDB .......... 14033-32
ZincoVer 5 Ry ARIRF ... T A 100/pkg ............. 21066-69
B A 4%

TR, 1OML ..o, | AR each ............. 532-38
WEIRER e L e, each .......... 14651-00
FEAL LLEI, 10-20-25 ML, W/CAP woovveveeeeeen. 2 e 6/pkg ........ 24019-06
JERERS, TR e, | A 20/pkg ......... 21247-20
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OPTIONAL REAGENTS

Bleach, household .........ccocoeviiiiiiiiiieeeeee e 1gal... buy locally
Cylinder, graduated, mixing, 25mL .......c.ccoooiiiiiiiiniee e each .......... 20886-40
Hydrochloric Acid Standard Solution, 6 N .......ccccocceriiriiiiiiiieeeeen, 500 mL .............. 884-49
Nitric ACid, ACS ..ot 500 mL .............. 152-49
NI ACIA Li Lttt 500 mL ............ 2540-49
Sodium Hydroxide Standard Solution, 5.0 N..........ccccvevvenenee. 50 mL SCDB ............ 2450-26
Water, AEIONIZEA .......vvvveiiiiiiiieeeeeeeeeeeeeee et e 4L .o, 272-56
Zinc Standard Solution, 100 m@/L Zn......ccccceviniivininnineniencneenn 100 mL ............ 2378-42
Zinc Standard Solution, PourRite ampule, 25 mg/L as Zn, 2mL............ 20/pkg .......... 14246-20
OPTIONAL APPARATUS

Ampule Breaker, PourRite ampules ...........cocceevieniinieniinieiieeieeiceeeee each .......... 24846-00
ASPITALOT, VACUUI ...eutieuiieiieniiesiieeiteeteeteesteesseesstesneesneeenseeseesseesseesneesnsennns each ........... 2131-00
Beaker, glass, 1000 ML ........ccocoiiiiiieieeieee e each ............. 500-53
Cylinder, graduated, 100 mL..........ccccoeoiiiiiiiiiniieeeee e each .............. 508-42
Cylinder, graduated, mixing, 250 mL ........cccoooieiiiniiniiieeeeeeeeeee each .......... 26362-46
Filter discs, glass, 47 MIM.......ccceeriiriieriieiieieente et 100/pkg ............ 2530-00
Filter holder, 47 MIML.....ccooouuiiiiiiiiiieeeeeeeeeeeeeeeee e each ............ 2340-00
Flask, erlenmeyer, 250 mL.........cccoriiiiiiiiiiieieeeeeeee e each ............. 505-46
Flask, filtering, 500 mML.........cccoeiiiiriirieiieeieee e each ............. 546-19
OPTIONAL APPARATUS (continued)

Description Units Cat. No.
Flask, volumetric, Class A, 100 ML .........ooovviiiiiiiiiiiiieeeeeeeeeeeeeen each.......... 14574-42
Flask, volumetric, Class A, 1000 ML ........cooooviiiiiiiiiiiiiiieeeeeeeeeeeeeeeen each.......... 14574-53
Hot plate, Micro 115V ..o each.......... 12067-01
Hot plate, Micro 230 V ...cceiiiiiiiiieceee et each.......... 12067-02
pPH paper, 110 11 pHu..oooiiieee e 5 rolls/pkg.............. 391-33
pH meter, SensiOR™LI, POTtable .............cocooveverevevereeeeeeeereeeeeeeeeeeneeans each.......... 51700-00
Pipet filler, safety Bulb ........ccccooviiiiiiie e each.......... 14651-00
Pipet, serological, 2 ML .........cccooiiiiiiiiiieieeeeeeeee e each............. 532-36
Pipet, TenSette, 0.1 t0 1.0 ML......cooiiiiiiiieiieieee e each.......... 19700-01
Pipet, TenSette, tips for 19700-01 ......cccevriiriieiieieeeeeee e 50/pkg.......... 21856-96
Pipet, TenSette, 1.0 t0 10.0 ML.....cccoooiiiiiiieiieieieee e each.......... 19700-10
Pipet, TenSette, tips for 19700-10 ....ccceoviriiiiininiininieieereeeeeees 50/pkg.......... 21997-96
Pipet, TenSette, tips for 19700-10 .....ccccoerieriniiiininienceeenceeee 250/pkg.......... 21997-25
Pipet, volumetric, Class A, 5.00 ML.......cccooiiiriiniiiiiiieeeeeee e, each.......... 14515-37
Pipet, volumetric, Class A, 0.5 ML.......ccoooiiiiiiiiriieiieeeeeeeeeee e each.......... 14515-34

For Technical Assistance, Price and Ordering
In the U.S.A.—Call 800-227-4224

Outside the U.S.A.—Contact the Hach office or distributor serving you.
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