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TRV FHAK R
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il

5

EEARFI 5 (100 TESES)  cvovvoveeeceeeeeeeeeeee e 22420-00
ALF5: (1) 14290-99, (1) 14577-99, (1) 14294-49

pr&afE
ERlE N BRI Hhr 5.
AluVer 3 B AR oo | O A 100/pkg.......... 14290-99
PORMLBRI AR e, 1AL 100/pkg.......... 14577-99
Bleaching 3 My AR ... B 100/pkg.......... 14294-49
P& %
HASOZTH AR A BT | FST A e 1896-41
FESEE IR 10-20-25 ML, W/ Cap....cvveeeeeeeceeeeenn 2 6/pkg.......... 24019-06
OPTIONAL REAGENTS
Aluminum Standard Solution, 100 mg/L........c..ccccceeveviiiviiiiniieeieenen 100 mL.......... 14174-42
Aluminum Standard Solution, Voluette ampule,
S50mg/L as AL 10 ML.....ccoooiiiiiieeieeeecee e 16/pkg.......... 14792-10
Hydrochloric Acid Solution, 6N (1:1) ..ccccvieviieeiiieieeeiee e 500 mL.............. 884-49
m-Nitrophenol Indicator Solution, 10 g/L..........cccceeviiiviiinciieieeene, 100 mL............ 2476-32
Nitric ACI, ACS .. et 500 mL.............. 152-49
Nitric Acid Solution, 1:1 ..o 500 mL............ 2540-49
Sodium Hydroxide Standard Solution, 5.0 N ........cccceevvveenennne. 100 mL MDB............ 2450-32
Sodium Hydroxide Standard Solution, 5.0 N ........cccceevvvennennee. 50 mL SCDB............ 2450-26
Sulfuric Acid Standard Solution, 525 N ....coovvviiiiiiiiiiiieeeeen, 100 mL MDB............ 2449-32
Water, dCIONIZEd.........ooooeriiiiieie e 4L........... 272-56
OPTIONAL APPARATUS
Ampule Breaker Kit.......ccoooiiiiiiiiiieiiieciee et each.......... 21968-00
BIUSHL ..o e aae e each.............. 690-00
Flask, volumetric, Class A, 100 ML .........cooovviiiiiiiiiiieeee e, each.......... 14574-42
Flask, volumetric, Class A, 250 ML ........cooovviiiiiiiiiiiiee e each.......... 14574-46
Fluoride Combination Electrode.............ccccueveviiiiiiiniieiiicciieciee e each.......... 50265-00
Fluoride Analysis Package...........cceevuvieiiiiiiiiiiiecee e each.......... 50269-00
pH Indicator Paper, 1 to 11 pH ....c..ccovieiiiiiiiee e, 5 rolls/pkg.............. 391-33
pH/ISE Meter, sensiOmm™2, portable.............cccovevvieruerereiiiiiieieieseiesceeeeaens each.......... 51725-00
Pipet, TenSette, 0.1 t0 1.0 ML.......cooviiiiiiieiieieceeceeee e each .......... 19700-01
Pipet Tips, for 19700-01 TenSette Pipet .....ccccccvveeeiverciieiiiecieeeeeeee 50/pkg.......... 21856-96
Pipet, Volumetric, Class A, 1.00 ML .........ccceeviiieiciieeiieeeeee e each.......... 14515-35
Thermometer, -10 10 110 CC....ccvviiiiiiiiiiiiiieeeeeeeeeeee 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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AR AAR
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0. 3ZTFAMREE 5002 7/ THI A IF = MR . AR e iR ik 2D 3R
BEAT LI o

FE: AR AN DX AT = MR FH 8T = M

b) AEBA MARAER BT A5 IR B LA E, RERE N0, 12T AOARHER HOR

SAUHININ2TE/ Tt
©) BT A L, S M IR A A
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N TIGUERAMT GEH A E5000/N ) e 5 TAE, ZEHEAT LUT -
a) FF10. 0Z T 550022 50/ THI A TF = MEBEE N B AR A 100022 T
MBI, SR JE RRE 5. 022 50/ TH IR T = MR HER Lo
b) M _EIRPBRIEATIR0AT, WER P 45 R /N T5. 0225/ THIK U,
BN % B EE ST

R 5 5 R
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iy I LR, BN IR N B2 BT A5 ) 2 R A5 22 A R =l +0. 21= 50 /Tt
DU R R I =0k 0. 2052 50/ FHHY .

FRHAGr A A PR
REFF 3 A TRV ASL I AR R 2 0 = WA FR R = 5 500, T2 50/ Tt kT i
PR RIRTIRR B 7 TR 5 DL 226 55— M 7 I A R 2

FH#
MUY BRI LU I S AR R, R AT
TV FHAKF
WIEIRELE (FFIEENIRIR &) KTF50 mg/L,
WL KT400 mg/L.
s (VUBNREY) KF4000 mg/L.
& (Cly K+20 mg/L.
B (B IRER) KT12 mg/L.
il K110 mg/L.
figi s K500 mg/L f#) CaCOs.
Bk KT20 mg/L,
ANZE AL R KT40 mg/L.
B K300 mg/L f) CaCos.
HOGHRER) KTF200 mg/L.
WAHR Eh KT-4000 mg/L.
ik (AMP or HEDP) K100 mg/L.
fin fR £h K200 mg/L,
B KTF80 mg/L,
o SR A A BRI iR ) ET A K B
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kil
i
ERIZGES B LXiv4 i)

SIERARIRA . 1 B, 100/pkg .......... 21412-99
P& %

UV ZATHBL e | O A 21134-00
FESLEE I 10-20-25 ML, W/CAP «.vovvoveeeceenn, 2 s 6/pkg .......... 24019-06
FRYE B A R B3 #E AR —Fb:

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

Benzotriazole Standard Solution, 500 mg/L .........cccovveviieiiiiecieeeieens 100 mL .......... 21413-42
Rochelle Salt SOIUtion.........c.cceevieeiieiiiiecieeee e 29 mL* DB ............ 1725-33
Sulfuric Acid Standard Solution, 1.00 N......cccvvvveiiiiiiiiiiieneen. 100 mL MDB ............ 1270-32
Water, dEIONIZEA .......oooveeriiiiiiie e 4L .............. 272-56
OPTIONAL APPARATUS

Flask, volumetric, Class A, 1000 mL............ccccooovviviiiiiiieeeeeeeieeeee e each .......... 14574-53
Lamp, UV (Jamp OnlY) ..occviieiieiiiieie et each .......... 20823-00
PH Paper, 1 t0 11 PH ..oooiiiiieieeeeee e e 5 rolls/pkg .............. 391-33
pH Meter, sensiOR™I, POTLabIE ............c.coveveveeeeeeeeeeeeeeeeeeeeee e, each .......... 51700-00
Pipet Filler, safety bulb...........cccviiiiiiiiiiie e each .......... 14651-00
Pipet, TenSette, 0.1 t0 1.0 ML.......ooooiiiiiiiiiiieeee e each ......... 19700-01
Pipet Tips, for 19700-01 TenSette Pipet .....cccccvveeeiieriieiiieiieeieeeien 50/pkg .......... 21856-96
Pipet Tips, for 19700-01 TenSette Pipet ......ccocvveeeriieniiiiiieeieeeieeas 1000/pkg .......... 21856-28
Pipet, volumetric, 10.0 mL, Class A .......ccccoeeiieriieeciieciie e each ......... 14515-38
SOPWALCH ..ot et each .......... 14645-00
Thermometer, mercury-filled, -20 t0 110 °C .......ccccoviiviieiiieeieeeiee e each ............. 566-01
Timer, interval, 1 second to 99 hours .......cccvvvveiiiiiiiiiiiiiieeeeeeeeeee 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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17, FeReATPihR7M 18, 4% READ. fiEhHs
I EIRRARE S AR S, R A B4
Fodsh. de B . KRRl SR, 3

{7 42 mg/L.

T BRI FF i i JE 2
T A IE . D18f
SRR fEE22-21° C
(72-75 ° F)If, ig=
FEFF st it JE B 7
HIP 7%

M: B BEHI bR
RHATFRAMELE IE

KEE PRAFAFIR

WCEEREAR B — AN R QIR o AN S B R it 7R R I e D
S S = R s g A o PrRU R 8 BRI e 2 ), A KR
I8 TR TIRYE, AR JA XT3 BT

FERAS I
Db IR

a) 5. 0= T I 54 L0002 ve / TH I H0E N SR 100 = T+ Be ik
W, 8K JE 2 B T KRR R I 5022 e/ TH AR HE VR, I HLZEAE B2 U 3
S H BRI A 1k

b) A# i TenSette 70 % B3N 25 T K FEA R N0, 12T
0. 22Tk, 0. 3= THIIN & & o8 50 v/ TH bR UER WL -

c) MR IR BRAEAT IR A B RN

d) R B N Z A BRI INO. 1= THIN AR MEA B 0. 20258/ Tt

M AR, R4, 0T R 25022 v/ THIII bRl BE A — A
RN L0002 TR, AR JE & B /KRBT RS, ZEAEd  ELRI) R
BN ZRAEREVE IR, BUZ S RN L 0Z 50/ THIIbRHERAE I AEA, iR
EiRB AT
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FEAS 1R BT A M

2SN AR AP TR B T REA R FE I . WA TE bR 22 /223° C(73 ° F) . 1l
REEARME B H22-24 © C (72-75 ° F), UNAZLES 1)\ 0 1545 B afe LLA R
)i ONEE/ S PNZE

Sample Temperature
°C “F Multiplier
5 4 0.70
7 44 073
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 1.08
27 a1 1.08
28 a2 1.10
29 84 1.12
30 a6 115
R IR ROR

YR

FE—ANFR SEEG 2, i AR A T 1022 5/ T IR AR HERIN S TR SRS Tty () P A 283
F, BEASDIRN FT1 45 AR AE DR 22 02 40,0422 ve /T o A TR SE VEN IS Bl 2 2% 5 —
BT A OG A 25 o

TR 0K PR
TR T A I B0 F4 5 55K 0.03 58 /T o A 7 R SEC S K K 0 48 B T
HORS B 45— W AR 1 .

16



T

UMYz Pk, S5 REWIFEAR T LU PP I A2 7 A T (mg/L):

T FHIHAKTF
L) 10
AR FITEME 20
KR AETR A 120
Isothiazolin-type 120
Quat-type 90
it HUR £h B 5K 60
5 1000 (41CaCO3)
ALY 2500
D 20
B 1000 (1 CaCOg)
(™ 5
HHE Eh(Mo®) 60
TR, AMP 20
R &, , HEDP 20
Polyacrylates 20 (as Acumer 1000, 1100)
Polymaleic Acid 40 (as Belcene 200)
fi: 120
IR Sk 1800
DI &N 40
Tolyltriazole 20
B 10
THRA AN U A B 5
FHYIE, FHKFE (ESR | HEFER A
ST
B >500 mg/L (+55 -) 1. 1 .ON B BV VU 9 it IR pH 21157 22 T

2. GREEOHTREFE P IRS

B (+)

1. HEsik A s, (0.00mg/LB) 2. M
P BB AN IR s RWIR FE, Pmg/L BRIR
3. MIRRFE 5 B 15T 1545 By 2 R MR JEE

K (REE) PR (+)

FE A A 1 =1 25 W B2 A ZE I A BoroTrace #2547
GEEANGPINIIE 73/ 1 ANE1 S A7

1. A 1fiDechlorinating 7% 25-mL
e A KRR b

2. i b EE T IFRE SATESE

3. R AP RS .
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% (Fe®* or Fe?"),
i 8 mg/L (+)

FE A s KT R AE I A BoroTrace #2187 J& F
IR AR AN

H T AME, KN RIS FE S TR EDTA R 2 A
10 N3N 15% CGE5) , ol mali /K ig
FE S QRS2 P P3R5 . A G AR
KB IEL R CPEES)

WEAHPR £, BT AT 7K (+)

L. 23 ANO. 15 R 21 R HE rh 25mL ) e 4l 7K
AL EETIL L

2. Hilfdi TR RE S A

3. 1 7 I EAFH 70 Bl

4. 3B SNEREA R E] BEANE T, HpH

WAL TPl 5 -8,

5. SRELINLURE P 12D 985

M (+)

DTS wm JEBELIERE Ao ANEAL T B s LT
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857

BOroTrace TR .ottt 26669-00
FLFE: (1) 26666-69, (1) 26667-46, (1) 22419-26, (1) 25946-49

pr&afE
ERlE N BRI L H A s
BoroTrace 2 Ky ARTRF . ....oooieeeeeee s 2 e, 100/pkg ......... 26666-69
BoroTrace 3 My AIRF . ....oooieeeee e 2 e, 100/pkg ......... 26667-99
L JEW 41 (EDTA) ¥, ITM Lo 2000 e, 50 mL SCDB.......... 22419-26
KA LI e 25 ML 500 mL .......... 25946-49
55 J], for opening powder pillows ..........ccccceveveeernne.. | OO AN e 968-00
HETERH, L S0-mL, W/Cap ......ooevveeiiee e 2 s A e, 20898-41
FEAH L, 10-20-25 mL, W/Cap w.oooveeeeeeeeeeen. 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 ..........cccceevvieviiienieeeiieee. 100 mL ............ 1914-42
Dechlorinating Reagent Powder Pillows...........ccceevviiiiiiiiiiiieciiecien, 100/pkg .......... 14363-69
Eluant SOIUtion........ooeiiiiiiiiiee e IL.......... 22256-53
Phosphate Buffer Solution, pH 7.2........cccviiviiiiiiiiiiecee e | N 431-53
Sodium Hydroxide Standard Solution, 5.0 N........c.ccceevviiiirieenennnnns 50mL DB ............ 2450-26
SUIAMIC ACIA...iieiiiiiiieieeciee ettt et eeeaeeseveas 113 g............ 2344-14
Sulfuric Acid Standard Solution, 1.000 N..........c.ccoovvveivvevnnennnnn. 100 mL MDB ............ 1270-32
Water, dEIONIZEA .......oooveiriiiiieie et 4L .............. 272-56
OPTIONAL APPARATUS
Ampule Breaker Kit (for 10-mL ampules).........cccceeevireriieniiieniieeieeeneens eacu .......... 21968-00
Filter Holder ASSEmMDIY .......cccvviiiiieiiieciie ettt each ............ 2468-00
Flask, volumetric, polypropylene, 100 mL, W/cap.........ccccceevveeecrreenveennen. each .......... 14060-42
Flask, volumetric, polypropylene, 1000 mL, w/cap.........ccccccvvevveercreennnnnn each .......... 14060-53
Membrane Filters, 3-miCroN...........ccccveeeeiieriieeeiie e eiee e esreeeiee e 25/pkg .......... 25940-25
PH Paper, pH 1-11.....oooiiiiiiie ettt et each .............. 391-33
Pipet, Mohr-type, polypropylene, S mL .......ccccocveveiiiiniiieniieeie e each ........... 2106-37
Pipet, TenSette, 0.1 t0 1.0 ML......ooooiiiiiieeiieeieee e each ......... 19700-01
Pipet Tips, for 19700-01 TenSette Pipet ........ccceevvvveviieeciiieniieeiie e each ........ 21856-96
Spoon, Measuring, 0.1 € .....ccceeevviieiiieeiie ettt e each ............ 511-00
SYTINGE, 30-CC..uuviiiiiriiiiieeiieeiie et erreeetteesreesteeetreessseessaeessseessseeesseensnes each .......... 22258-00
Thermometer, 10 t0 110 CC....ooiiiiiiiiiiieeeeeeeeeee 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 ¥
15 AR

LA IR ERFA) 2. % F: 5 ENTER
Wik W FE e g R oK
T 0.00 mg/L Br2 i
¥4 F: PRGM ZERO Kl #5
i SCAT VN

PRGM?

ZERO
L0

5. 1% ZERO, Bi%rin
TN
0.00 mg/L Br2.

6. K11 DPD F SR
TR N 2125
et . K%
R o CHILH
e WRIE T AR
KR I, PR
S s “1imit”
FFE.

7 it B
HE WIRIRAF A
Ve &8 AN

3. fE Lt b 3N
10 mL FE& (FER
FE) o

s FEAAE S LT
P, TR
LUR .-

7. %R

TIMER ENTER
KT 3 28 s
.
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5. 8016

4. R FR RN
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W
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ERCA T, I o b
Ji o



9. #%~: READ e WA I b
TREKAE, DRAl BRI bR R
BRI SR, BT I

4y mg/L,

7T WIAR IR AL R
AT 7, RS
W EHH L SEI
PG FEFE i 2R Pt
1rieills 4 RELFE
i, DEIRIG S
Ky WFGLERTELL—
JENIFHFEA T

KA

TRREA RN AZ LB T 70 4

ANEAEHE R RSS AWa KR I

AR BT P PR 3800 2 A A T POAL BRI B 25 ) e 3 B0RAG IR 32 o i TIAL R
JIE SRR BOR R A BAAERRE T A (=T M s - M U & &
T RS AN SRE R B KB KRGS VE T . LR R AR
HI58 5 AR A 25 B 1K Bl 28R/ LI, IS A AR B RE AN 5 228 AT

NIRRT IR 7 I R B DR A AT R AR B ATACR IR AR A, IEA KA
2ot WRMATE SRR, A% K 2D a5 70 Bl i PR BE R 2 — AR
RYEMFEA . NMAZIEFEAER R B 20 AR5 By, XA EREA
Z EASAT A ) (20 WA FERLE RAERIUE,  NAZHIFE dh 2 R DX
PR, RIGTEAFEARZIT022 TR . FEARAE B Ja N AZ S EREATIR T

Kk Il

IipRdAYE  (BFRE)

a) wmH—EHELR Chlorine PourRite® Ampulebr#EHUR o

b) A HTenSetteB M E 0. 1ZTFINZEAE N LA 7853 IO 1 Tl RAE
GRAFEAD) T,

o) MHEGEHAR CEARM) RT3 85 %

d) K IHERRREBNFE B, $ZREAD, 1l R4k,

e) THEIMAFEARMIRIPYR=IRE (Zw/Fh) -
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0 NBRER O x ARFRIE (mg / L) x 2.25
10 1(FEAFIARESD
£) TUHIFEARMZE R CPIRD NAZET Hr o AT AR AR SE SR i ATk 5 )

R e o
g) WREIRAILES, THSHH S Ik IR TR N A

Pt IR 2 5k (mg/ L)=

IIARIERTEE (LR
a) wHYLR Chlorine PourRite® Ampulebn#fEFEWR o
b) A & = S 25 TR AR B PN Fedf b
o) AFHBMEEREABEMFNO0. 22T AR HOR G e e i R (X
A TR
d)  TERNFEMTIRN —ADPD Total SUAFLHN
e) H&M EIRID IR BT IR A R
) WEMAZFEARP R Y EmRE (Z/TH)

0.2(brHEVBD x FRFRAE (mg / LS/T) x 2.25

FE R I 24 AR (mg/ )= 25 2(FF A AREHERD

g)  TITHIARE 145 RN 55 T I B BT AEA I SEBR BN VR IP Y sl e OF
e
h)  WERZE AT, 1ES5 50 AR A TR N 2

Rl 75 2 B R

i

FE— AN SIS, WARAE 2. 342250/ T AIARHE BB ASCAS BT B 7)1k
A BAIRKN T3 E R bR e R 225240, 02250/ Tt

FE— ARSI s, R 2. 31225 /T bR HESR BN L BE, TR
MR N D3 A3 45 R BbR R 22 7240, 022258/ Tt

BRI

FAFP S RUH R BIRBR R8s B0, 0458 5/ Fh . FRBITLH K MIHEIL 2 eal
S RUN0. 03E5/7, A T AR VIR B TIN5 5% 50— AR
%
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TRV R TR 4L

R KF150 mg/LiJCaC0,, Aok it sl Bt P 2,
FH NS T R pHE-7. T80 AREAS BphRE S rh

PEAACBN &, AR5 I [A] B4 20 P R
& E AR I3 I

B KT 250 mg/L HCaC0se ANgxAz Bt s (L IR PR AR 2
P INFRBRR H AN B pHE-T7 o THERINAEEAS AT s o (6
PRI, AR I ANAT ) P B0 A A v o B IE AR

(P38 I o

= g K F BB

—H5ME g KF BB

A, AHE Al RETI

it BE ik 1, 000 mg/LI) CaCOANTHi

it i K BT

i, SR M"Y, Mn™) | 1 AR pH B 6-7.

=, 2. A3 /Faﬁﬁﬂwc%ﬁﬂ (30 g/L) 25mLFE S,

B, S (Cr™) 3. REIHELE A%,
4. jJﬂf\BJEﬁEﬁ@R%W (5 g/L) FFiRE
5. J3 AT 10mLAR P Hf B 3 1y b B ek RO o o
6. MBI AT EE R AR IR T B a5 5L, R4S 2
IEAR AR

Monochloramine A K BTG

RE i K BT

TEAY AlRET

P A i pH Y 7pH6 - 7.

ER IR S WHpH 6 - 7.

T RSS
VR DPD 37 5 N T T RS 5 20 €0 ROV R 2 AR R B2 1 L )

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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BT a7l (A a5 )

prafE
RS BRI L H A i
DPD  SEMARIRA e d A 100/pkg.......... 21056-69
it AR (8 2 350ER)
DPD &R AccuVac ZHUH......oovviiiie o U e 25/pkg......... 25030-25
B (as (i RGP )
FERREE I, 10-20-25-mL, W/ CAP cvevvoveeveeeeeeeeeee e 6/pkg.......... 24019-06
B (fEH %)
FEME 5 50 ML | DO 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.......c.cccovivviiieviiecieeeieene. 100 mL* MDB.............. 343-32
Sodium Arsenite, 5 g/L......cccieeeiiiiiiiiiiieeieecee e 100 mL* MDB............ 1047-32
Sodium Hydroxide Standard Solution, 1.000 N........................ 100 mL* MDB............ 1045-32
Sulfuric Acid Standard Solution, 1 N .......ccoevvivviiiiiiiiiiinneen. 100 mL* MDB............ 1270-32
Water, dCIONIZEd.........oooverieiiiiie et e e 4L........... 272-56
OPTIONAL APPARATUS
AccuVac Snapper Kit......ocooioiiiiiiiciieceeceecee e each.......... 24052-00
PourRite Ampule Breaker..........cooevvieiiiiieiieiiieciee e each.......... 24846-00
Cylinder, graduated, 25 ML .....c..ccooiiiiiiiiiieeece e each.............. 508-40
pH Meter, sensiORmI, POTtable...............c.ceveueueueeeeeeeeeeeeeeeeeeeeseeeeenenenes each.......... 51700-00
pH Indicator Paper, 1 to 11 pH units ........cccccceevevveeeiieniieciieeeieee 5 rolls/pkg.............. 391-33
Pipet, TenSette, 0.1 t0 1.0 ML......ocociiieiiieiiieeeeee e each.......... 19700-01
Pipet Tips, for 19700-01 TenSette Pipet .......ccceeevveeeeiieeniieeiie e 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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DPD 77k
AR E

(0 to 5.00 mg/L)

Lo NKS I 4k S 2. #%F: 112 ENTER 3 fEHLf A 10

WA VLRI R 9 BEReR R mL BES (2 ERER .
T 0.00 mg/L Cl0; A
1% F: PRGM ZERO KA
RS AT
PRGM?

5. % ZERO, Bf%W 6. A 4HZAIELIR 7. n DPD H HEIK
(Glycine) IAFIE|  FK €L 234 Tiishl ik
e, SRz ARt . @6 b
Hro CHUHHARED WG, e A

WIRA .

l

N

N

0.00 mg/L C10:

W oo WARIEAHTT
FERZT IS IE, W GF
w2
“Iimit” FFE.

VE: WIRAAE S
SBINFERGL o

VT A1
P 17 Ll 26 B9 9 1L

]FIDO
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F5: 10126

4. R PR RN
FER SRS, JFA

IE: g TFEIRELT R

DG 28 7K 1F
FEF i 7 il A9 4
I IE T )T MAFE
i WY E RO 27 P
IETH A 77 i 2245 R

8. 4Bl 30 FMEAKE
filt (PR R YTE » SRS
W TR R B
mE AL, JFEs b

TE: TEFFHEm A Z
Al DIHELLE G
JATHI P AR T 1



9. % F: READ
R, FRaek
WoR RS S
i, A mg/L,

Ve WIRFFAG
AN 7 28 L il
HIRAIRSE PHEF
HIH G ST
G AN K T
Fiddi 2R AEE R
e H1 T HFEAGET]
NI IV
LT LL— & ) P FE
P17

{fFH AccuVac L

PRGM
7

L AR S S
AccuVac ZZHUIFIEFRE
TR
% F: PRGM
IR AT

PRGM?

2. % 113 [al%
PEFERE B

0.00 mg/L Cl0,
ZERO [ 47

3. BE 10ml FH
WEEEAN L. 7E
—NERA 50ml 1)
BER TN 40ml )
R IURE S o A5 IE A
HOEIFE ST E

)

P A L
1r oM, A GEE 4T
LU HI 2 BT o
Ve EFF L O
T, PR
WAEFITHI s
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FIEIETH . 27 MAF
i Y EROZ 7 P
IETH A 7RG R



5. ¥ ZERO, BFE%Eil 6. A 16 WEIEs 7. B e 8. i Hh B4 2

s B (Glycine) WAl ATEA—AEEHE 2U WHERE

0.00 mg/L Cl0z.  FIB 5 BE M KRG DPD WA AcouVac 4. FEE A
, SENEZ A, RN PRAITED.

P WREAEATRE CHURIRRD

FELIEE, TR PEe AESEANY, B JE R AR

FEPHFALS “Limit” TLISER AR 1) BRI L.

FH. .

JE: AT 1
R A, HETTE
B 10 9L FE

9. ZEfF 30 MEAWE  10. % 1. READ PE: WIRFF i =5

IR ARDUIE . WG IRELKEARE, DRttt

R URBAFER S o R S RARE, e

il JF e SRR . &, SN mg/L, FHHE . IR
A E N F ALK FFE
Fddi s BRI AR R
o HI FHFEARET]
AR UL
RLZEFELL—1E I FF
BT

KAEFAFIR

TAMREIFEAR - GORAE N % EREAT M. AL SRR PR RE DR 5
AL, AR BRI e A RE T . e AT R TN S N,
i AATHUL Y th g fedhiatb . VP2 E, Wi RNRWREZ . Hot. PHIE.
WS RS A S A A AR A B AR Do
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M AR, DA E A R A5

A2 BT AR 38 B 2 e 04 T FOUAE B T 3% 25 T RE- S B I I 3 i TTAE
BTN PO A A BAE R T i (L2 A A LT+
LT DA SRJE 5 & TR ARG VE T R A
AL 58 Jim 25 s 1 25 18 7 /K B 28 K AT WA G, I8 A AL B R A A 5
FARRBEATRE ]

A AR SR IR L (R B Rl AT R AR B AT ACRIEIOREAS . IE AL
2ot WRMAKIE RIS, NAZ LK 2D ah5 70 Bl i fR R 21— AR
RYEMFEAR . NMAZIEFEAER R HE 200, )5 o DA, XA EREA
Z EASAT A ) G20 WA RERLE ARG, NAZHIFE dh 2 D%
FEARE, RJE/NOHTEANTOZTHREA . 2R Nty AT AR 73 AT

FERER
PRI A A AU T IR B RS, i DA 5 SRR HERE S SR A I DPD AT H
AR WFEI N TR
1. MESIFS 8o 1=/ TH0 B &b ERE T .
ikl
a. IROUH HEFRMERES (H %5 14268-10)
b.  MBEFRAERE 5 BT 1020 BT e P _ESRAGARAERE S iR B (Y Bl &£ 50-75
Zy0/TH) e LR A5 I bR s v i 45 1
JT AR ERE I (2T =100+ ARy i ik
c. MMEPTTEAE, BFrUERE e ABFUN 100Z TSN, A S
() 2K R R A, R AT 2 IR A 584

FiE2
a. FiBEl TS ES% N EKEAFET AT BB E K.
FEAE LA AR UEREA

2. RV E &R FREREA IR, #8021,

C EAEE I HEER AR, RARUEREAR AT S AL AR . (5 6 LR

4. AL IEEENY A% KA RIS R 2. 4505 DL . an R R IER,
IXUEBHDPDAI Y 2% TAE 1IEH o

5. FERINHEREA T, EEIATPREREA T AR R 55 6
By SENIZT 01025 / TF XUEM T HEBR EB T A & T

W

i IR IR
K
Precision
112 .24 mesl. 0.22—0.26 mg/L. ClO,
112 4.79 mg/L 4.67—4.91 mg/L ClO,
113 0.26 mgsl. 0.21—0.27 mg/l. Cl1O,
113 4.83 mgsL AT 1—4.97 mg/L. ClO,
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AR RAR T AR AGTIIUAR EEATIA 5 32k (1 B JE (4 3 2 A5 B 2 5 AR il R T 28

—EE

s % FR(EDL)
Frogram EDIL
112 0.0 g ClO,
113 0,04 mg L C1O,

A RAR T A DR ZE A AR FR 1 58 245 BR S B R AE R T2 &
e
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R — MY

i 21 5 Rl 220. Img/L VAL, IXmt i AE05 RT3

FIY R FHAKT-H b3

T K T150 mg/LI¥) CaC0s. A fHE-THUAE O A 7855 BiE (LR P
WE2s. HINFIEEAL SN P AR pH6-T7 . W 5E I\ 25 H
MRE SR BT S &, AR B RE S A i A AH
AR BERR RSN (1. 2. 23532 “ARBIE N
RS IE™D

W= KF250 mg/L [#JCaC0,. W] fig‘FEAE A 78 70 B LR TR
B FHINFIBR R R 2 pH6—-7 0 P58 I N B4 BplRE
dt P AT AR R 1 FH B, A DR A S mF I A TR )
REARFRK 8 0 (1. 2. 2893 2 “ AR hn AR IE ™)

M, Br, AT AT EBT

#, CL

K T-6mg/LIEIZKFATBE TP, AN Z I SR T 432 T
o

M, AP

AT

Sl

] R L EE KRR . IEAFAE, BB EEBET,
ZREBHPRXTEBOGEE. 440, 6mg/L Cl,,
A1,(S0,) (< 500 mg/L), FeCl, (<200 mg/L)A] 84,

higi iz

i 1-1000mg /L) CaCO; AN 5 o

i, 1,

PrA KT L3 T

SR Otnas, Mnre)
A (Cre)

AMEEARE AT, AMWEERT2 mg/Lr= BT,
PR R WA RO

PHIH £26-7;

. M= AL (30 g/L) F25mIAE N,

RO

MR (5 g/L) VEAN

. H1oml BA AR SR o

B AE A5 R 2 DL IR At SR T A5 A AL AR
R,

B~ W DN —

oy O

& KEMW 2B ST a3 A A=A, i
NI CRAKIE N TIHBREN TR BRAESUAF
76, SR THEA R, S5 81530, 6mg/L
N, 4 (Ol0mg/L) Al (050 mg/L) 27414, HE
EEMa AT, KR ER T E 2 IS SR A
b AT SOV I BE ST . DR s IR TN I N B £
R IE LR -

— W) SSEEER . IR E — 8 s, 3
mg/ LI — S Ao T 3 A S8 no. Img/L.

B >1. bmg/LA T

JUEERELY)| nlREH T

RGP PHif 26-7

W i PH PHf] £26-7
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Pl (AR )

&
RIS (53¢l L:2¥ivA iae)
AL EDPD/EIE LFRIRF . (100 teSES). .o, 27709-00
4G LA Hodr—Fif:
DPD H &M AR llows, 10mL ................. 1 A, 100/pkg ........ 21055-69
BHELTRIRT oo 43 o 29mL 27621-33

FT AR A (1 H AccuVace %)
AL DPD/Z I LR AccuVac® TR A 25 (25 teStS). o eeiiineiiii e 27710-00
ALFG LA o —Ff:

DPD HH& AccuVac® 2l ...oooooeeeeeveiieeiececee L, 25/pkg ........ 25020-25
BIE LTRIRT ..o 16 T v 29mL .......... 27621-33
OPTIONAL REAGENTS

Chlorine Standard Solution, Voluette™ ampule,

50-75 m@/L, 10 ML .ocooiiiie e 16/pKg ..ccuvneeee. 14268-10
DPD Free Chlorine Reagent w/dispensing cap........c.cceeeeveeeveennns 250 tests ....ccuveeneee. 21055-29
Potassium lodide Solution, 30 g/L .........cccovvevvieeriieireee, 100 mL* MDB ................... 343-32
Sodium Arsenite, 5 g/L ....cccovveviiiiiiieieeee 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 ...........c.ceevennnnnn 100 mL* MDB ................. 1270-32
Water, dEIONIZEd..........coooueeiiiiieeeeeeeeeeeee e 4L 272-56
Water, sterile, chlorine dioxide-free........ccocvvvvvvvvvviieviiieiiiiinnneeen. 500 mL ................ 26415-49
OPTIONAL APPARATUS

AccuVac® Snapper Kit .....occcvieeiieiiiecieecie e each .............. 24052-00
Cylinder, graduated, 25 ML .......ccocoiieiiiiiiieceeee e each ..o 508-40
pH Meter, sensEOR™1, portable ...............cocoveeveeveeeereeeersesreerneens each .....c.......... 51700-10
pH Paper, 1 to 11 pH UNitS........coocvvieviieeiieeieeciie e 5 rolls/pKg .....oeeevveennnenn. 391-33
Pipet, TenSette®, 0.1 t0 1.0 ML .....cccooiviiiiiiieiie e each ............... 19700-01
Pipet Tips, for 19700-01 TenSette® Pipet .......ccceecvveeciveerieeeireenee. 50/pKg ..oveeennnnnen. 21856-96
PourRite™ Ampule Breaker...........ocoveveiiiiiiiiiniiecieeceeee 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.
* Marked Dropper Bottle - contact Hach for larger sizes.
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“ER iRk FEE

(0—50.0 mg/L)

LRI s 2. Ry - 7
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e _J
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0.00 mg/L C10:.
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REEFITEIR
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DAL i 8 SR i 7 B A T A
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T 8345

3. 1 1oml 2B K 4 KBS RN

FERERC A, JF
FEEH .

8. 1% F: READ
RECR AR, Bkt
R AR
&, B mg/Lo

Ve UIRGFHIA A A
g~ “limit”, X2
THEda P AN
7 B2 L Wi 5 K
HRIE s DR FEFT it
BT AR 1
TR FE A RE T IRE
IR, UG5 R ZETE
LL—JEHIFFEA T

S RRATLE /Y,



TR

PRAER IS

HER A SRR TERE S 2 W E R RGBS (. S8k, IXLEBFRIMERE 2 ] A
KERURTAT R (0 AT 2 VN R4 22 N AR AL 3 22 1) 22 A SR AN IEA T T )i
A RERERAZARMERE o A FAEAEE S SR HERE A D BRI AR AR i o
Up R EEE G AR AERE S, 1§22 MR KRN Bl AR HERE i 7 5517
il AL A7 Bt A SR T

R 7532 I BOR

RIS BE

FE— AR R SIG =, G RAE 25,02 50/ THAOARIE S0 SO SN BRI A3
4 RIObF IR 22 S +0.3 22 5o/ T ARAR TR SE PR AN A B D o — .

vt A5 R
REFF T PRV or AR PR — S8 A Sl 2 B A 7. 328 /Tt R T MR SE VRGN 5 i 5 %
RN A

T7 iR
ARG PR TR, KU RS AR LA . 12V R AT 420
nm- AR R N A v

ke e

B E
RAFPE BRI XA ig=)
BEM L, 10-20-25 ML, W/ CaP.erereeeeeeeean s 6/pkg.......... 24019-06
FEB T TK 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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9. ¥ F: READ
R, Ak
WRRAM G, §
{752 mg/L.

Ve N IEH TR

PEIRHTTFRIERC I -
KRR

B SRR — SRR ROZ AL RTINS — Rk g AR s R 280 A7),
15 B AR K B R ANRUE I o B IR R UL S v, i AT AL
Wb atigate. W2 RE, UERNYIRIKE. 6. PHE. . &
JEAFHR S M A AE A 1) 73 R Do

M B AR, DRI EEA A R A s . NZ0RE T ] I B 0 kAT
THARER T R 23] B P BSUEA R 32 o TR BRI 5 V2 W B AR AR LAE R
BT SR Q=2THE BRI U EE 74O B2, R
Je 25 B 17K sl 28 WA G e it ol A (A H 58 S AR I 25 85 1 /K il
BT MRS, A A PAL B R it I ZEAR IR AT B )

ANEAGE AN IR AR e 48 1 e SeORITR SR REAS o G R e S w1 D AL
Yre N B AR, AR AT AR ERE A B A
BUE R B i SRR SRR A

AN 1 S A% 5 DAL PR i R e AT R AR B HATACR IR AR A . IEA L
e WERMOKIESRAERITE, % koK 20 sh 5 70 Bl A i Ok ek 21— M AR
PERIFEAS . NAZAEFEA/E A B B 20k, XA e By, XFFITEREREAC L
EANCATIE R R G0 o RIS E RPN, A% IR ih 2 UGR Uik
A, RJR/NODIBE N0 THIIREA . )5 Nzt EEATHEdh 2047

FE AL
pi1LZ SRUUPES
a) B —ZELR Chlorine PourRite® Ampulebr#EHH -
b) A FH TenSette B K1 0. 122 TH IR Z B0 B0E A 1022 TH K TR CRAFEAD
BRI RS .
c) MR PUZE FFUsAS DU SR RE A o
d) THEIMABIFEARME IR E (=571 -
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0. 1(bRVES W I B8 x bRl (mg / LES)
10. LREASFIAR AERR 1 5D
e) TR A I &8 BN AZ 5T BT o I A AR b B v 8510 B on & 0k (i
CPIRD .
) WRGERANEH, ESHE 30 AR A S PE N A

Prits IR (mg/ L)=

KRR ROR

R IURE BE

FE— AR R SEIG =, G SRAE T 2.40 22 T/ T ) S v A4S BIT IR i sl Bk
N GG R bR AE R 72 240,062 50/

Pt A5 FR

P 8 A TG P AR B 2 525 580 0.03 22 5w/ F o Sl H AR IR FEAE2 22 5o/ FHBA R, mI A
FAT7 75 # 8021 AN 1 el A vk 3 o dp SRR T b0l ke 2 A Il B A B 224 i &
£

¥5 L85 il 0 R 4
21T N SR R A 9 e i % 5 | S ()T fi%, AR $ Federal RCRA for arsenic
(D044, B N2 A SERS TR R W)« A ISIX SR M I AL B B i 2 =&

TR

A FHDPD 5 L8 [ EH ST, R HAE i g i 42 L b i N Fi 7~ 570 mT LA hn:
MR BRI RT RO E KR FIDPD B &R R B 10 THFEA . BB
BRI, HESEFRERE A B2 T KPR RV LT R N B
BT BRI, AT ELRE SR N A AT .

e 0 S N2 FRIAE: ot mT LA G 0k i A R A ot P iy SR (P AE M L ko el T
il P ARORE ¢ R 7 THI P83 2 ) LA T, DRI AR BEAR T2 =2 e / THI, HERE A A
ikt 802 kAL H S A

Tk
K1 TP A SR T v
TR T A AL P
s P BT
AR A BT
F ATHUERE | WTRET IR
fi PATAC _E¥ 130

o, H Ot A
(Mn4+, Mn7+)z,
B, AL (Cret)

. P47 pH to 6-7.

HN 33 AL 81 (30 g/L)210-mL AE 5.
WA IFERE 78

IS AR AN (5 g/L) IR A

FERE P Fr o o3 M A B (R o

MNIREG 53 A7 45 R P 2 1 45 2R, 45 BER I SRR T .

I
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— @& (NH2CI) | 6 TH R B U B W 2 b, U — SR ik iz
IRAG . R i P A7 A — UG, e B ER S B e T4
R UGN B b R ADRT A 2 BL K AT T s 2 1R I 1)
HLAYFINH2CIXTHR Free CI2 M K- (170 B I Ta],

THImg/L Cl2):

FEai A C (° F)

NH2CIKf- | 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 EXTA
) RETIR
e S A i pHAE B | PR el 14 7 pH6-7
i TR
Pl
ESEEES BERIIR LA ]
DPD G AIRA. . D 100/pkg ......... 14070-99
FIBETTK i 30 ML 4L oo 272-56
P (4%
FESR LA,  10-20-25 mL, W/ CapS...coevevevevceeeeeeenne. 2 e 6/pKg .......... 24019-06
OPTIONAL REAGENTS
Chlorine Standard Solution, PourRite ampule,
50-75 M@/L, 2 ML oo 20/pkg ......... 14268-20
Potassium lodide Solution, 30 g/L .......cccoevieviieniiniiiieeieeieane 100 mL* MDB ............. 343-32
Sodium Arsenite, 5 g/L ....ccooviviiiiiieieeee 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...........cccceeoverierennen. 100 mL* MDB........... 1270-32
OPTIONAL APPARATUS
Cylinder, graduated, mixing, 25 mL .......ccccooceviiiiniiiininiieecceee each .......... 20886-40
pH Meter, sensiON™I, POTtable ............coevevevereeeeeeeeeeeeeeeeeee e each .......... 51700-00
pH Paper, 1 to 11 pH Units .......cccceeviiiiiiiieiieieeiece e, 5 rolls/pkg .............. 391-33
Pipet, TenSette, 0.1 t0 1.0 ML ....oooiiiiiiieeeee e each .......... 19700-01
Pipet Tips, for 19700-01 TenSette Pipet .......cccceveveeninirneniniinineens 50/pkg .......... 21856-96
PourRite Ampule Breaker ..........ccocvviiieiieiieiieeeee 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.

* Marked Dropper Bottle (contact Hach for larger sizes)
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28 SEE

DPD 5

PRGM
7

L. ARSI vy B A
AR 90T
% ~: PRGM
RS AT
PRGM?

I iR AT
HIZTR,  DITEH 28
TAKBT AT P11
1o

5. # F: TIMER
e TTh 2 08P
PNV

(0 to 5.00 mg/L)

= ][]

2. #%F 8 ENTER 3. fH loml £ 1K

BEHNG B AW S,

0.00 mg/L . Cl, f1

ZERO A5 e i — 2R
L AT A
17 BT LU (EH o

6. EVIIEEgm S,
B LB TR IS &
HEbtjfh, HEE fiasd, & SEsE.
3 25 =R L. &5

MR, P IRAE

ZIRE.

7RG BAT IR R
S EIHTBAFE &
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S 10070

4. R — BRI FR
A RIS —3C
e (PR i

i,
fitt o

TR E 2 %

IEe IR W

RS E IR o

8. #%F: ZERO
REFR AR, BEArs
ESSTEE

0.00 mg/L C12



9. WG TR 10. #%~: READ

FEMIER SR, @b REPEARE, BRE

WG - BRBENERE, B
{7 52 mg/L.

VE: WA e
HRATT IR I s

REERIATIR

AR — SR NAZOL RV TA I . SR — Rt BE IR AL 7], 76 H
SRR —AFRE o BB A K AL S N, T A LA
Yttt 2R, UMY, Ht. PHE. W, $hES,
HB o REMA ALK TP I 20 B O o

T A E R, DRSS SR 2548 o NAZOKE i F () S s A s b AT
TRALFE T 5 25 1 E S BGEAL IR 250 % TRAL B [ 7 v 2 K B 0 5 S i M A0
BTN (L= HER AU L 255 1K th 2 b—A/ D)
SRJE 25 B 1 /KB 28K IS U T . WA 5 5 A B L 85 1K
BT 2SR A TR UG, B A B R A X 7 LB Kb AT RE VT

AN AR R s e B el ORI SRR AS o o 2R 8 S0 v () 2D B AL,
YIS N HHEEFEAY, —& MBS T B s s B sl
TRE RBEE B h RS SRR

T SR I i AL PRl R A A Y R A B A AR AR . 1B 2
W K S RAE TS, Nz ik K 2 /D3 sh s B W i R e 21— /N AR M
FEA . NAZIFEARAE R BRI H 2K, ARG EAS, EXAEMEEEAZ Bt
ANSH TR 270D SRR S AR, N AZ AR 2 OR BEEiE
ARG /NOHENTOZTHIREAR . 2 )5 Nz R TR 2 HT .

FE AT
piIL A SRUIbES
a) JEHLR Chlorine PourRite® Ampulebr ¥ «
b) A FH TenSette B K1 0. 122 TH % 0B A 1022 TH K TBIAAE CRAFEAD
BRI RS
c)  MNEEDUZE FFUsAS DU AR RE A o
d) THEIMABIFEARME IR E (=501 -

0. 1PRUEF R 1) x FRFRE (mg / LD
10 1(FEAS FIBR AR 1) 5D

Pt IR (mg/ L)=

39



e) THHIFEAI G R NAZAE T B o S REAR N e v 530 000 B I Se 0 9 EE A
PR .
) WRERAILER, B0 IAR IR A TR N A

o P e

LIRS

FE— AR R SEIG =, G R 2,402 5/ TH ) S O AS s BIT R i 17, BRIt
AT A R AR HE LR 22 140,062 52/ T o

TR AR R

2 P8 A Tl I B B A S 4 0.03 2 5/ TF o W AR IR S AT 25 50/ LA R, Al
FH 775 # 816 7RAT I B S vk FEE o 2an SRARU T figp D0 i 2 A Al PR BE 2245 i 2%

Yaxand Sz e

HE T

5 44 B il AN R )
21T N YT R A 9 e i % 5 | S )T LI i, AR 3 Federal RCRA for arsenic
(D004 4011, KA S N fE R IR« A IR LL PR (P AL PR B BB o — 2,

TR

A4 FHDPD 5 5 U s AR A ot 1 50 e LU Ag1 N Fi8 7 7w DA s
(PG . PRI AT DU N BE KB (DPD B B SRR B B 102 THREA H . ZEBIE 2
W2 E, MEBETKKBENARERER26ZT . XEEE ARV LT KRS N B
BATEREATIN, AN TG B TR /N LT

R LS N FRTAE: ot mT LA G 0 A R A ot B iy SR (P E M A ko el T
iff P AR ORE ¢ B 7 THT R 83 2 ) LA Fo0l, - Rl AR AR T2 =2 e / THI, HER A A
JriEH 816TRAG I SR

FHh
Tl T TR 8L A 3 vk

T TR AL B
R Ji A A B3840
R T 7K BT
A, APENE | TR
fill T 7K BT
o, A 4k & 1. 7Y pHto 6-7.
(Mnd+, Mn7+)5 | 2. I3 EHLLEN(30 g/L)#10-mL F£ 5.
B, SRR (Cre+) | 3. RS IR 104,

4. ISR (5 g/L)HIR A

5. FAEF IR B A B R

6. MG /AT 45 Rl 2zl g5 K, 19 B BRI A IR E .
B B A B354
HEMY) Al RETHk
Wi A i pHAE B | FH PR BBk 7 pH6-7
1= PR
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BTl

prafE
AP (52 NS Hhr 85
DPD S G AR | I 100/pkg .......... 14064-99
FEBETTR s 30 ML, 500mL .............. 272-49
B as
FESREL (I, 10-20-25 ML, W/ CAPS..vevveeeereerreerrnnnns 2 s 6/pkg .......... 24019-06
OPTIONAL REAGENTS
Description Unit Cat. No.
Chlorine Standard Solution, PourRite ampule,
S50-75m@/L, 2 ML oo 20/pkg ......... 14268-20
Potassium lodide Solution, 30 g/L ......cccccecvvieviieeiiieiieeeeeee, 100 mL* MDB ............. 343-32
Sodium ATSeNite, 5 /L ....cooviiireeereieieeeeeeeeeee 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......cccccvvvvviiivvinnnnneen. 100 mL* MDB ........... 1270-32
OPTIONAL APPARATUS
Cylinder, graduated, mixing, 25 mL .........ccccccoeviiiiieiiiniecee e each .......... 20886-40
pH Meter, sensiORmI, POTtable .............coeveveueeeeeeeeeeeeeeeeeeeeeeeseseeenenenes each .......... 51700-00
pH Paper, 1 to 11 pH UNits ......cooovvieviiiiiiieeiieeiee e 5 rolls/pkg .............. 391-33
Pipet, TenSette, 0.1 t0 1.0 ML ......ooooiiiiiiiieiiieee e each ......... 19700-01
Pipet Tips, for 19700-01 TenSette Pipet .....cccocvveecrveeviieiiiieieeeieeee, 50/pkg .......... 21856-96
PourRite Ampule Breaker .........coooviiviiiiiiieciieciie 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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A& DPD /53% (0-2.00 mg/L)

1. ¥% “PRGM” it 2. Wy AN RS
B R B oR 97 R E T
PRGM? “ENTER” %, LI

oIl “mg/1, Cl”

Ve BTREI R IE Y M “ZERO icon”

LR, n e 2

KA P18 o

%
25

A 10ml 7KFE.

9. % READ %, Frakilik k4 Bonlisk,

TE: BAWIZ )T, KR,

8021

HES:

3. W—sC @ n
JKAEA 10ml brgk
Kb, AR H
e

VUL R
LB

-

5. % “ZERO” ##IH 6. Y —CLL i,
’ EE % TN
0.00mg/1 Cl.

Ty AR 2 L )i
o SRR, R
e W, Mty
DL o

7Ee BAUUKFEH R
£8/

AL, ST
265,

Eﬂ ng/l Clss

BB “limit”

I K FE G R s 81 iy S AT K AR R,

B e R 5 i 7 i
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KFERIFER

FRE S — S RAERNOZAT BT TR . B B S0E — PR AL BE IR S S8 AL 71,
1E FHAR K h R AFRE . BRSNS v, T ELATHT AL
thEYt S El. 2R, OFRNPKE. Hot. PHE. HE. &
FESE, #a M A 7K R 3 RS O o

T = A B, RIS B PSR A8 o 2R T FH I B0 25 s 1B A T T
Ab BE T 5 25 AT RE GBS E AL I IR 25 o 2 TIAL BE PR 7 902 0 B 3 78 i Y A R
T Q=T AT 237K ab—ANf. 4R
Jii 25 B /K B 28 KA ey e 43 o i AR v A F 5 i A S ) 25 1 1K Bk
KT WCTEVE, A Ak Bt a5 SR R A T BE T

AN AR R i e B el ORI SRR AR o o 2R 8 S0 v ) 2D Bt AL,
YIB N HHEFEAY, —& B ST B EmE s B sl
TRE R Al RS SRR

RS S Y I i i LR R A A A R A B A AR A . IR 2
W IR S RAEITE, Nz kK 2 /D s 5o B W i AR e 21— /M AR M
FEA . NAZIFEARAE S BRI H 2R, RJE s RS, XM AZ Bt
AN T 70D an SRR SRR, N AZ AR 2 00 BEit
SRIG/NOHE N TOZTHIREAR . 2 )5 Nz TR 2 HT .

FERaA I
Dbk (ZHFRE)
a) B —EHEMLR Chlorine PourRite® Ampulebr i -
b) i TenSette® il B 0. 1 =2 TH LI WBIEN L4 7850 SN I BRI AE GRAFE
A he SEENEZIRA

c) fEMHFEIEFEA CF AR KA RS ETE % .

d) W FUERRFEAFE S E R, $ZREAD, k1AL

e) FEIMAFEARRZKE (Zw/TH
0. 1PRUE R I ) x FRFRE (mg / L)

10 1(FEA bR HER ) 50D

) THIREARMER CPBRD NAZ%E T o MFEARRE I Bk IR

Hk B (PiRe) .
g) MWRERAIEM, 1S5 b MR AT TR 9 2

PO IIRIE (mg/ L)=

IOARIR (IS
a) EH—E LR Chlorine PourRite® AmpulebrtE# -
b) AL AR RIS TR B AR
¢) MHBBETERABEMIEAN0 222 TH AR MEVE R G A 2 . (XL Tl
AR
d)  {ERANEEMTR AN —ADPD H H S 2R -
e) &M PRI A PUERARE R 2 A
) WEIMARIREAR TR 9 EIRE (/T

0.2(FRUE D x brbRAE (mg / LD
25 2(FE AR RIS MERD

FrMmANZ K E (mg/ L)=
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g)  THARE A 4 RN AZSE T P AT FEA MEIN B S IR I OPERD .
hy  WORETRATER, 155553050 nbs iR A7 G e i 2

R TERIROR

LIRS

FE— AR R SEIG =, G SRS 1,002 5/ T+ ) S v ASC 2 BIT B i R0l Bk
N PG R bR AE R 72 240,012 58 /T o

FE— AR R SEIG =, G AT 1,002 5/ T+ A S O 22 F5 R0 SN B3 73
SR BRI R 22 7 40.01 2 50/ T

T AR FR
REFFOAN LTI AS A PR AT Sl 75 5 0410.0228 5 /7t S SRARL T g i 3k 2 AT
AR BE 2 A5 B S % 53— R

¥ 44 B il AN R )
2V N P T PR A 9 e e % 5 | A )L {1, AR 3 Federal RCRA for arsenic
(DOOMFLE, FEAK S N fER IR« A IR L PR AL PR B B E o — 2,

TR
PAIR SR B AR £ B 1 I AR TR i b 1) S & TR DP DR 735 771 S B
PR AL, I AR AN S IR RE L

T

TR T ARV B 5k

TR U S KEE R B RR S 1 & /K 3 150 = v /T, & SEk
RAOAREAEE A GREGE & . M IN AL
BB KEER pH (IR 2] 6-7. Fra AR 7K RE RN Z
[ FEAR R A B AL B, & 45 R SRR AT AR
1o

5 W S EE P B R 250 mg/L CaCO,, N4> S350k A

SEAIE T AP IREIE K. EH IN AR IRE KFET
pH {EL A5 2] 670 BT R P /KR N AZ I R RE AR R R A&
A, ORI 45 AR BT R BRRE

R, Br B S T

“HAAMEL Clo, | LB S T

HE, APES afRER AT

figf i lE A AN 1000 mg/L CaCo, B3 T4
i, 1, B SE T
B, A 1. B/KFER pH RT3 6-7

[ 2. AE 25mL FZKFESIIA 3 3 30 g/L AL (Hach
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NS #343-32)

BEES, RNV 1 535

oA 33 5 g/L Wik (Hach #1047-32), &
H¥I5)

W 10mL AbBH I R ZK A, F2 AT TR B0 20 BREAT 23 AFr I 2
USRI P 8 SR Hh gl 2 B v R &5 SR A R KRR

ISENINEES ey

S, 0, WA A T
LY T

pH A8 I iy s id | A 1. 00N iR (Hach #1270-32) i 1. 00N B4
fi ki (Hach #1045-32) H47KREH pH {E 3] 6-7

PR FIAE: (68 H 5 R)

pr&EfE
WK BRI L4 )
DPD AHEMAIRF, 10mL........ooo L AL 100/pkg.......... 21055-69
FEA LD 10, 20, 25 mL, W/ Cap...cccveeeeeeicve, 2 6/pkg.......... 24019-06
Pl AR (68 )

g
AR BRI L XA )
DPD HH&IRAF AccuVac ZHHIME ................ 1R s 25/pkg......... 25020-25
B 5 50 ML oo | FOTORR 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...........cccceveeevenenueenene 250 tests.......... 21055-29
Potassium lodide Solution, 30 g/L ......ccceecvevinieniniiicieeeene 100 mL* MDB............. 343-32
Sodium Arsenite, 5 @/L ..ccooiviiiiiiiiiee 100 mL* MDB ............ 1047-32
Sodium Hydroxide Standard Solution, 1.000 N ...................... 100 mL* MDB........... 1045-32
Sulfuric Acid Standard Solution, 1.000 N .........ccccoeeevivireennn... 100 mL* MDB........... 1270-32
Water, deionIZed...........ooooiviiiiieiie e 4L ... 272-56
OPTIONAL APPARATUS
AccuVac Snapper Kit......oocoooiiiiiiiiieieeceeteee e each......... 24052-00
Cylinder, graduated, 25 ML .....cccoooiiiiiiniiieen each............. 508-40
pH Meter, sensiOR™I, POTtable .............cccoeeeueeeeeeeeeeeeeeeseseeeeeseseeenenenns each .......... 51700-00
pH Paper, 1 to 11 pH units........cccceeviiniiniiiiieeecieeeee e 5 rolls/pkg.............. 391-33
Pipet, TenSette, 0.1 t0 1.0 ML ....oooiiiiiiiiie e each .......... 19700-01
Pipet Tips, for 19700-01 TenSette Pipet .......cccevcevviieiieeieenienieeiee 50/pkg.......... 21856-96
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PourRite Ampule Breaker...........ccocoviiiiiiiiiiieeee 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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E& DPD A3% (0 to 2.00 mg/L) HEE: 8167

= || =

1. % “PRGM” Bt 1. #y AW WA 3. BC—ZH@abnKk 4. MEARBEHLA
N A s PROM? 5 “97 SR 544 R “ENTER” £& 10ml Fr&kabi4s dirh, IR¥ LAt -

I I Al e L Y 5T

“mg/1, Cl.” K “ZERO

con” Ve UL K BT
I

5. 4% “ZERO” f# A%, 6. %9 —XEhif, 7. IIA—Fi#21056-69 8. [AH}4% “TIMER” J%

W hE R 0.00mg/1 0N 10ml ZKAE SR, SiffaG,  ‘ENTER “f8, BT 3
e FANERTFNEAR, RF B S W T o
B

Ve MEALE AT VT UK 5 5t
ANEH, ANSGENTZGR s T E AL

9\ TR SEHRNT BN 10, 4%“READ 4, Prak MR BEKS & sk, Bl mg/1total

FERS, A HAELL chlorine.

R TR O SR BAIZTT, KR A O, 2R “Timit”

BT U IR 57 L s SR PTFEK FEFRRE M 2
B/ i 1 el e i
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RFERITEIR

AR — &R NAZOL R TA I . SR — Rt BE 1 IR s AL 7], 76 H
SRR H R—AFRE o B RE AT E AL S N, T A LA
Yt steE A . 2R, UMY, Hot. PHE. WE. $HhES,
HR o REMA ALK TP 20 R O o

T BB, AN ST R 2548 o NAZCKE I ) S s A s b AT
TRALFE NI £ T AE S B EAL IR 2. % TRAL PR 1) )7 725 2 K 50 25 2 12 I AE Fil
BT IEE W (L= s HER AU L 2538 17K th 2 b—A D).
SRJE 25 B T /K B 2K IS U T W SRR 58 )5 A4 A 538 1K
B 2K AT RIS UE, B Pl A Bt i I RE AR R AT BE T

ANEEAE AR R e B el ORI SRR AR o o 2R 8 S0 v () 2D Bt AL,
YRB N HHEFEAY, —& B ST B EmE s B sl
TRE R Al RS SRR

RS S0 AT I i i LR A R A A A R A B A AR AR . 1B 2
W IR S RAE TS, Nz kK 2 /D sh 5o B W i AR e 21— N AR PR
FEA . NAZIFEARAE R EHE H 2R, RJE s RS, XM AZ Bt
ANSH T ) i SRR S KA R, N AZ AR 2 0O Bt i,
SRJG/NOHENTOZTHIAEAR . 2 )5 Nz LR TR 2 HT .

FERAI
Dbk (HFRE)
a) EH—FMLR Chlorine PourRite® Ampulebr i -
b) A4 HH TenSette B U E 0. 1= TH IIZ IR N V28 78 43 SN A PR RE R A
A he SENEZ A
c) AEMHRMFEA CF AR KA RS TS % .
d) K HURRRPEROE AL, HZREAD, 0.
e) EIMAFEARRKZKE (Zw/TH
0. 1(FRAER M I ) x BRFRAE. (mg / LD
10 1(FEAS FBR AL 1) 5D
) TURFEARRMZ R CEBRD Nz T B B R R E Rt R &

HIRk B (PiRe) .
g) MWRERAIEM, 1S5 b MR AT TR 9 2

PTG IIRIEZ (mg/ L)=

DOARIR (CZZIEHE)
a) EH—E LR Chlorine PourRite® AmpulebrtE# -
b) AU AR RIS TR B AR
¢) MEHBIBETERANEMIEAN0 222 TH AR MEVE R G e e i 2 . (Xt Tl
AR
d)  (ERANEEMTERAN —ADPD [ S 2 B
e) &M IR P BRI FUERARE R 25 A
) WEIMARREAR TR M EIRE (/T
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0.2(FRHEASRD x bRFRME (mg / L5
25 2(FEAFIARIEED

g)  THRRE I 4 RN AZSE T B AT REA EIN LSRR OV ERD .
hy WERECRAIER, 2255830 bm A5 5G40 A 2% .

PO AR (mg/ L=

R TR ROR

LIRS

FE— AR R SEIG =, G RAE A 1,002 5/ T+ A S WO 7%, BN 52 B 1 4
REIFRELR 2 5 £0.01 2 50/ T

FE— AR R SEIG =, G R 1,002 5/ T+ A S O 22 F5 R0 KN B3 A3
SR BRI R 2 740,01 2 50/ T

T I AR FR
REFFOAN LTI TR AS A B 2 Sl 25 040,025 5 /7o i SRARL 1 i PNl 2= A
AR AE 2R RIS 50— =,

¥5 L85 il 0 P 4 o
21T N SR R A 9 e i % 5 | S ()T fi%, AR $ Federal RCRA for arsenic
(D00 FLE, FEAK S N fER R« A IR L PR AL PAE BE TF o — 3,

T

TR T RV BT 5k

TR U S KEE P B BR S 1 &/ K 3 150 Z v/ T, & SE
ROAREEEE A GREE . T IN A4S
B KEER pH (IR 2] 6-7. Fra AR 7K FERN Z I
[ FEAR R A B AL B, I 45 R SRR AT AR RS
1o

5 I S RE P B R 250 mg/L CaCO,, N4> S350k oA

SEAIE TP IR K. EH IN AR IRE KFER
pH {EL A5 2] 67 BT A R P /KRR N AZ I R RE AR R R A
AR, ORI 45 R T AR E

R, Br HEAE A T

“HAAMEL Clo, | HEfAER S T

A%, APES afRER = AT

figf EAr AN 1000 mg/L CaCo, I3 T4
i, 1, N EE T
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B, A L FE7KHE ) pH AR 15 2] 6-7
1 2. 1E 25mL WIZKFEFINN 3 Wi 30 g/L HIMLER (Hach
NI #343-32)
REA], RN 1 5r%8h
IO 33 5 g/L WMffbah% i (Hach #1047-32), &
H¥I5)
HW 10mL AL BRI 7K, 3 JEHT T (1) 2 BRAEAT 29 Al 1
NS SRR P 5 R e gl 2 e I R P 5 TR A S KR
RN EE S &

RE, 0 HBEAAE R =T

A afRER AT

pH AE i & s ik | A 1. 00N ffiiER (Hach #1270-32) 2 1. 00N (A4
{iF fb4 (Hach #1045-32) ¥4 7KFER) pH {E 32 3] 6-7

PRl FIAE: (68 H 5 R)

rmdE
ﬁ%ﬁ% BRI LR 4 )
DPD s\ &AM A F, 10 mL.. SRR [ 1 RO 100/pkg............ 21056-69
FE&n LL L 10, 20, 25 mL, w/ CAP. et 2 6/pkg.......... 24019-06
Pl AR (8 A 2 HR)

e
R BRI LA )
DPD & &R AccuVac LU ..o 1 s 25/pkg.......... 25030-25
B L 50 ML oo | FSOOTR 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 .........ccccceceeveercreennenn 250 tests.......... 21056-29
Potassium lodide Solution, 30 g/L.......ccccecevinieninenneniieeene. 100 mL* MDB.............. 343-32
Sodium Arsenite, 5 @/L......ccccveveieiiiieieeieieieeeeeee e 100 mL* MDB............ 1047-32
Sodium Hydroxide Standard Solution, 1 N .......ccccccvevviiiiannnns 100 mL* MDB............ 1045-32
Sulfuric Acid Standard Solution, 1 N .......cccccvevvvvviiiiiiiieeene, 100 mL* MDB............ 1270-32
Water, dEIONIZE.........eveviiiiiiiieeeeeeee et 4L.......... 272-56
OPTIONAL APPARATUS
AccuVac Snapper Kit.......oocooiiiiiiniiiieeeee e each.......... 24052-00
PourRite Ampule Breaker...........cooouiviiiiiiiiiieieeee e each.......... 24846-00
Cylinder, graduated, 25 ML .......cocoiiiiiiiiiieeee e each............. 508-40
pH Indicator Paper, 1 to 11 pH units .........cccceeviiniiniieieieciee 5 rolls/pkg.............. 391-33
pH Meter, sensiOR™I, POTtable...............coeueueueeeeeeeeeeeereeeeeeeeereeesenenens each.......... 51700-00
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Pipet, TenSette, 0.1 t0 1.0 ML.....cociiiiiiiiiiieiee e each.......... 19700-01
Pipet Tips, for 19700-01 TenSette Pipet .......ccceevevevieiieniieiieeieeeeenee 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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A& DPD Test’ N Tube 3%

LA AR50 ‘N
WEE N RET 905
¥ F: PRGM
R AT

PRGM?

I iR LA
HIZTR,  DIIEH 28
FAKBT AT P11
1o

5. B R EE
B, TR
K IHANEE A48 B S
(EAEIRTRE -5

(0 to 5.00 mg/L)

2. %K 10
BFEs o
0.00 mg/L -

ZERO E#r.

ENTER

Cl: A0

3. JiE 00D/ TNTIE it
A, R R N 4L
IEMINE, KA
A e A RN

I 10ml 2< B KvE
NS i .

T i
Y LH M. A
IRAF B 17 LU 18 -

6. K R 7. B BOG

I TBNFE i 1 e

e

52

HiES: 10102

4. R AR EAN—
% Test'N Tube™
WA . (2R
FE)

IE s DG FEd 057
BYTEHING 75 “OVAL ™
PR
I S LT
Wi, TR
1.

8. % T: ZERO
RS AR, Bt
BN

0.00 mg/L Cl12



9. FTFFLE DPD INT 10, 3% P, fe#t 11, FEMETREN 12, % Rk,

MR, AURYE S 10 K, AR L ZEIR U 30 B 4R READ

A0 ZETHIORER. RN R AUV RTE JREEATE, R
B B BRRAME R,

7 mg/L

KRR

SFE A — 2R NAZAL VAT I . A b S0 — R AL BE ) IR s R AL 771,
15 A SRBK I TR AR . B I R S RN, 1y HAIATHL
b teieihset. W2 IR, SIRRNYIIKRE. HY6. PHIE. . &k
JE55, AR M AE AR I G Do

M AR, DI AN ZA T R A% o NAZeRs P T (K B A5 HEA T 10
AL BR 2 T BE P B AAL IR 3R o T TIUAL B 1) 7V g B A A i Y A A
THIEAE I (LT RI RN EA AT & 38 17K thab—A . &
Jei 25 B 17K B 28 R A A s e i o B R DA 58 I R A T 25 8 1 /K
H AT TR, A PIAR IR A g I A0 ZR AT B Al

AN SR P IR A L AR R R 2 BT R AR B R A ACRIEROREA . IERA S
RMIKTESRAE U, iz ik K 23 sh 57 B AT O BER 21— A AR LA
Ao NAZIEFEAAER B 20, R fF A, SRR L Bt A
ST (20 WARIRE RS RAE UL, AR i 2 UGE VR %A i
SRIG/NOHBTENTOZTHIREA . 2 5 NAZ 5y BT RE L 20 #

R Il
ULz Rl

a) = IMLR Chlorine PourRite® AmpulefriEAH -
b) A% TenSette B B #40. 1 THIZIE WAL N L& 7845 I [ RRARE GRAFE
) e RENEZIRE .
c) M BETTURAL I FHHIFEA o
d) THEIMAREARRSERIREE (5070
0. IChR ARV IR IV ) x ARPRAE (mg / L)
10 I(FEASFIARAE R 1) 5D
e) THFEARE R CGEERD NAZEET P M Fe A B Lt S S

W CGP¥Re) .
) WRERA LR, B IAR IR A TR N A

PO IRIE (mg/ L)=
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LA IWTRESINES €

RO

FE—AS SR S, A R T 2.53 22 5/ (IR AE SCRVBOR BT By (0 i Rt A
BN AT A3 45 R AR UE IR 72 240142 58/ TT .

IR ) B 224 B Ti

s IR B
2P 1O TR R 0 A R 2 575 1 410,03 22 5/ o i R AR 1 Al a5 22 Al b
SHH

TTRBIHIAN R E E

21T N ST PR A 3 e e % 5 | A )T LI {1, AR $ Federal RCRA for arsenic

(DOOMHLSE, FEAIF A SER R . A7 RIZLE R AL PR B &R =%

Tk

FH R TR VKT Bt 3R

P L TR AKKE R R Bt =, M2 S EUR A e A B 7= AR I
PR RHGR 25 o AT AT IN IS ANRE KRR 1) pH A T8 5 2]
6-7 o BT AR I T KR L2 I N [RREAAR AR 1 20 S8 A B T
X 4 AR BT AR IE

Tl i TS K RE A (B AR i 300 mg/L CaC0,, MJ2x SHUK A
SEATE TR IR X FH IN BRI K FER
pH {EL A 15 2] 67 JT A DU (P KR N AZ D R FEAR R R A
AT, eI A A A T AR IE

R, Br HBEAESH T

TEAME, Clo, | HEAER S T

e, AP B e o

i i 1EErEAE 1000 mg/L CaCo, N ¥AEA T4

filt, 1, B = T

B, NS L. FE7KHE ) pH B 15 2] 6-7

af 2. 7F 25mL FIZKFEF I 3 W 30 g/L LA (Hach

NI #343-32)
3. AW, KM 145
4. AN 39 5 g/L MIHALEIATR (Hach #1047-32),

H%5]
5. HU 10mL AbPR i B7KAE, 2 M i 20 AT 23 Bl
6. MR 5 (1) 45 JR o 2 e vl i 1) 45 SR A R KRR
BAEMEESE
R, 0, B =T
A afREs AT

pH {8 o & 8ot

ik

i FH 1. 00N [URERE (Hach #1270-32) 8 1. 00N (A4
e (Hach #1045-32) Ff/KFEA) pH {HIH#E 2] 6-7
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BTl

prafE
RS BRI L H A i
Test ‘N Tube DPD  H HERAF . ....oooooes ] M 50/pkg......... 21055-45
Test ‘N Tube RF..ovcvvevveeeeeceeeee e 1L o 6/pkg.......... 22758-06
B as
COD/TNT JEHELEE oot | FS 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 ......cccoeiiiiiiiiiniiiieee 100 mL* MDB.............. 343-32
Sodium Arsenite, 5 g/L ....c.oooiiiiiiiii 100 mL* MDB ............ 1047-32
Sodium Hydroxide Standard Solution, 1.000 N ....................... 100 mL* MDB............ 1045-32
Sulfuric Acid Standard Solution, 1.000 N .......ccccoeevvvvnrennnnennn. 100 mL* MDB............ 1270-32
OPTIONAL APPARATUS
Beaker, SO ML.....c...ooveiiiiiiieeee s each............. 500-41
pH Meter, sensiORm™I, POTtable ............cccoeveveueeeeeeeeeeeieeeeeeeeeeerese e each .......... 51700-00
pH Paper, pH 1t0 11 pH.oooovviiiiieee e 5 rolls/pkg.............. 391-33
Pipet, TenSette, 0.1 t0 1.0 ML ......ooooiiiiiiiiiieee e each .......... 19700-01
Pipet Tips, for 19700-01 TenSette Pipet ......cccocvveeeriierciieiiiieieeeieeee, 50/pkg.......... 21856-96
PourRite Ampule Breaker..........cooovvieiiiiiciiecieeciie e each......... 24846-00
Test TUDE RaCK......ccoiiiiiiiiiiece e each.......... 18641-00
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B8

LA AR50 ‘N
WEE N RET 905
¥ F: PRGM
R AT

PRGM?

I iR LA
HIZTR,  DIIEH 28
FAKBT AT P11
1o

5. B R EE
B, TR
K IHANEE A48 B S
(EAEIRTRE -5

2. #% K~ 10 ENTER
e S

0.00 mg/L . Cl, f1
ZERO A5

6. RS R
RT3 P 2%
He

DPD Test’ N Tubej% (0 to 5.00 mg/L)

3. JiE 00D/ TNTIE it
A, R R N 4L
IEMINE, KA
A e A RN

I 10ml 2< B KvE
NS i .

T i
Y LH M. A
IRAF B 17 LU 18 -

7. # BEEE

% F: ZERO
RO, biarlks
WoR:

0.00 mg/L Cl2
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HiES: 10101

4. R AR EAN—
% Test'N Tube™
WAV A . (AR
FE)

IE s DG FEd 057
BYTEHING 75 “OVAL ™
PR
I S LT
Wi, TR
1.

8. FIJFE4DPD TNT
WE WIS, ARG
N10ZTHHIEE S .

T WG B
PYTABHI 75 “OVAL
PR o

IE: WIRAAA,
WFE G



9. i MifiaE. ¥4 10, & F: TIMER L1 Ao s fe, 12, & Bt
10 UG AEFHRAE K TTAR 3 BN B EET R, 4% F: READ

KR X Td i, ERAGIE 30 BN IREMEALR, AR
A BHIMAFEIERC S BB & S &, §

W fi7 /& mg/L o
KREFFERL

FRE A — QRN AZSL BT . A SR & 50— R AL RE AR SR
A, AR ARIKER T ZATER . Bl A KRS Y Y, 1M
HAHHI GRS EteEtt. W2 NE, BN IRE . Hot. PHIE.
W RS, Ha RS B G DL .

M B AR, DI ANEAT T R s o N AZCRe i 1 B A 1A T
AL R 2 AT BE P B AAL IR 3R o T TIUAL 3 1) 7V g B 2 A i Y A A
TIESAER QZ2THRNEHESAFIMA T R & 1K) hE=D—AN . 28
Jei 25 B 17K B 2 A A s e i o B R (AR ] 58 J R A T 25 8 1 /K
H AT TR, S A AL I A g I A 2R AT B vl

AN SR P IR A L AR R DR BT R AR B A AR RIREAS . IERA S
RMIKTESRAE U, iz ik K 20 sh 570 B AT DR BER 21— A AR LA
Ao NAZIEFEAAER B HRE 20, RJAfF A, SRR L EatA
ST (20 AR IR E RAER UL, AR i 2 UG VIR i
SRIG/NOHBTE N TOZTHIREA . 2 5 N A% 5y LA TRE L 20 #T

R Ul
ULz Rl

a) = IMLR Chlorine PourRite® AmpulefriEAH -
b) A% TenSette B B 40 1 THIZA WAL N L& 7845 I [ TIERARE GRAFE
) e RENMEZIRE .
c) M BRSTTURAL I FIHIFEA o
d) THEIMAREAR SRR (5070
0. IChR ARV R IV ) x ARPRAE (mg / L)
10 I(FEASFIARAE R 1) 5D
&) FURAMLR BB M F I REA N EFF S0 1

W CPERe) .
) WRERALER, BRI A TR N A

PO RIE (mg/ L)=
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R 77 AR

ForiulRS BE

FE— AR SEIR =, an SRl FH 2. 532 5 /T (PIARE S ORI A, AR G
1325 FIARE R 25 46 40. 142 58/ TT o

THAS I R

FE 7 10 TSI B2 B A 505 184 0.03 22 5w/ T o 2 AR T Mgk i 22 AT A
IR 25 RIS % —w

¥5 44 B il AN R ) 2
21T N ST PR A 3 e e % 5 | A )T LI {1, AR $ Federal RCRA for arsenic
(DOOAELSE, FEMBE A TG IRY) . A RIXELR Y AL PRAE BOE &5 5 =7,

Tk

FH R TR VKT Bt 3R

1% 1% TR AKKE R R Bt =, M2 S EUR A e A B 7= AR I
PR RHGR 25 o AT AT IN IS ANRE KRR 1) pH A T8 5 2]
6-7 o BT AR I T KR L2 I N [RREAAR AR 1 20 S8 A B T
X 4 AR BT AR IE

Tl i TS K RE A (B AR i 300 mg/L CaC0,, MJ2x SHUK A
SEATE TR IR X FH IN BRI K FER
pH {EL A 15 2] 67 JT A DU (P KR N AZ D R FEAR R R A
AT, eI A A A T AR IE

R, Br HBEAESH T

TEAME, Clo, | HEAER S T

e, AP B e o

i i e A 1000 mg/L CaCo, A T
filt, 1, B = T
B, S 1. Bf/KEER) pH AR 1T 5] 6-7
Gl 2. 7F 25mL FIZKFEF I 3 W 30 g/L LA (Hach
NI #343-32)
3. AW, KM 145
4. N 33 5 g/L Mtk (Hach #1047-32), &
H%5]
5. HU 10mL AbPR i B7KAE, 2 M i 20 AT 23 Bl
6. MR 5 (1) 45 JR o 2 e vl i 1) 45 SR A R KRR
BAEMEESE
R, 0, B =T
A afREs AT

pH {8 o & 8ot

ik

i FH 1. 00N [URERE (Hach #1270-32) 8 1. 00N (A4
e (Hach #1045-32) Ff/KFEA) pH {HIH#E 2] 6-7
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BTl

prafE
RS BRI L H A i
Test ‘N Tube DPD  SGAAF...oooooiis D 50/pkg......... 21056-45
Test ‘N Tube RFM..ovcveeveeeeeeceeeeee | 6/pkg.......... 22758-06
B as
COD/TNT JEHECES oo | S 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.......cccccoiiiiiiniiniiiiiiceee 100 mL* MDB.............. 343-32
Sodium Arsenite Solution, 5 @/L .......c.ceoevveivveeerieeieeeeeeieana 100 mL* MDB............ 1047-32
Sodium Hydroxide Standard Solution, 1.00 N ...........cccccvvnneene 100 mL* MDB............ 1045-32
Sulfuric Acid Standard Solution, 1.000 N ......cccceeveviiiviinnnneee. 100 mL* MDB............ 1270-32
OPTIONAL APPARATUS
Beaker, SO ML......c..ooveiiiiiiieeeee e each............. 500-41
PourRite Ampule Breaker.........c.ooocvveiviiiiiiiiiiccic e each.......... 24846-00
pH Indicator Paper, pH 1 t0 11 ..ccooooiiiiiiiiiieiieceeeeecee e 5 rolls/pkg.............. 391-33
pH Meter, sensiORm~I, pOTtable...............coeueueueueeeeeeeeeeeeeeeeeeeseeeeenenenes each.......... 51700-00
Pipet, TenSette, 0.1 t0 1.0 ML.......ccccviiiiiiiiiieeeee e each.......... 19700-01
Pipet Tips, for 19700-01 TenSette Pipet .....ccccevveeevievciieiiiieeiieeeeeee 50/pkg.......... 21856-96
Test Tube RaCK.......oiiiiiiieie e each.......... 18641-00
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~NE& (0 to 0.60 mg/L Cré+) FEE: 8023
1, 5-BER R BT

) (o D i
[ 15 ]

1. % “PRGM” #, 2. Wi AW ®EARS 3. HE—ZEMmAK 4. nA— ChromaVer

I He 43 {7 PRGM? “137 R JE R R 10ml bRgkkt. 3 RHFE L, %
“ENTER” 2 %54 UG, BBk
I “mg/L, Cr6” }2“ZERO A, AR
icon” W o
Ve 1% “CONC” fRE i # e BRUKFFET GH
Heplel) Crod, Cr07 2 Cre, UEHTEHEE,

5. [AII4% “TIMER “ )z 6. I 32t 7. 2Milmbsgse, wrg) 8. #% “ZERO” H)
“ENTER” %, ¥HHAT A 10ml /KFE, SRUFR MEmER, STRPE Sl % 8% 5 2 WoR
5 43R SN T BEE, CES A BRBONEE AR, 0. 00mg/L Gré
H¥ e e &% 1 i 47
e UK,
A —Fr#2126-66 %=
TR o
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O, AR A LT 10, 4% “READ” %,
h, IR b TR B A BoR
/s HoR BT mg/L ) Cre

KAEFIFE I
KAEKFET 1 SRRl B B 38, AT BAAE4°C (39 ° F) 8L FARAF/KEEK IR
24N o AZTAE 247NN P AT I &

KRR
IARRL I (257

a) EI NS PourRite ® “ZRFHARHERI, 538 TR ES=Z /Tt

b) i f TenSette B 45 50 9 4% HAE3AN 102 THIREA FPEN0. 12T, 0.2
T 03= A MIFRHER W . el 2 IRG .

¢) N LIRS IR I AENAEA o B (I FE N 122 B 0. 1= TH bR vE
VROFH S 1 110,052 7/ FF

d) IR RANIEM, HSH 0 AR AT ST N 2

Ak (IR
a) EHUNMR Voluette ZZEMPRER, 48 B TIKEEE12.52 50/ .
b) i H TenSette B W& 730 % B AL AT 25 = THIFEA R B vh i
ANO0IZTFL 02271 0.3Z TR, BRI RA.
) BRI I EE I AEA o B8 IR LN 202 BRI IN0. 122 T R b vy
ORH S 386 110.05 22 58/ 7
d) WERERAIES, ESHH - H 0 b RAT TR A A

IR 1022 TH IS0 5028 50/ TH /NI BEE N BB 100022 THRIBE N, AR5
F2 87 AR IR O 0.5 2 e/ TH RN AR B T i (BIEAEZ IR . N KA B %
PRUEL. H5IE BRI, (A v R Al R A U B R L

R 75 5 BB R

A EE

FE— AR S =, WERAEHI0.622 e/ T K1/ O B ORI A 2 P B s ROk, A
TN D34 45 A AR UE 1R 72 /240,008 22 b0/
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FE— ARSI 5, WA FH 0.622 70/ TH I /S I B A ORI, SN
FIT 4545 B 1 bR v 22 240,005 2 v /Tt

s PR B
FEFF 13 A BT 7S48 5 5 0.0 1 v/ 7o G SRARL T At i 3 2 A
AR R S 25 RIS %5 — TN A

T

KET SRR

Bk I 1 omg/L AT

" SEEE 1 mg/L gt BT Rk
VI TG 22 10 70 Bhng DAV B9

15 G VR AN e AR A PHELA. | W SROKAER pH v, WU R] g2t
WAV ER], I T 200 KR AT
TiAL B

62



Pl A (i Ak a)

prafE
RS BRI L H A i
ChromaVer3 B ARIRA. ..o, 1A 100/pkg .......... 12710-99
FEM L, 10-20-25 mL, W/ €ap oo, 2 e 6/pkg ......... 24019-06
B A E: (EH AccuVae Z35i)
ChromaVer 3 AccuVac ZHIM coovovveeeeeecce, L e, 25/pkg .......... 25050-25
TN L SOML s OO each .............. 500-41
OPTIONAL REAGENTS
Description Unit Cat. No
Acid Reagent Powder PillOWS .........cccccovviiiiiiiciiieiiccec e 100/pkg............ 2126-99
Chromium, Hexavalent, Standard Solution, 50 mg/L Cro+.................... 100 mL.............. 810-42
Chromium, Hexavalent, Standard Solution,
Voluette Ampule, 12.5 mg/L Cre+, 10 ML ..o, 16/pkg.......... 14256-10
Chromium, Hexavalent, Standard Solution,
PourRite Ampule, 5 mg/L Cre+, 2 mL ..o 20/pkg.......... 26056-20
Water, dEIONIZEd.........cooouieveiiiie e e e e e e 4L......... 272-56
OPTIONAL APPARATUS
Description Unit Cat. No.
AccuVac Snapper Kit.....oocvioiiiiiiiicceceeece e each.......... 24052-00
Ampule Breaker Kit.......ccoooiiiiiiiiiiiciccieececcs e each.......... 21968-00
Flask, volumetric, Class A, 1000 mL .......cccccvvviiiiiiiiieeeeeeeeeeeee each.......... 14574-53
pH Paper, 1 to 11 pH UNitS.......ccccvvievciiiiiieciie e 5 rolls/pkg .............. 391-33
pH Meter, EC10, portable ........c..coccvieiiiieiiieiieciee et each ......... 50050-00
Pipet, TenSette, 0.1 t0 1.0 ML ....ooocviiiiiiiiiececceee e each.......... 19700-01
Pipet Tips, for 19700-01 TenSette Pipet ........ccceevvvevciieiciieieeeieeeiees 50/pkg.......... 21856-96
Pipet, volumetric, 5.00 mL, CIass A ......c.ccooovveviiieeiieieecee e each.......... 14515-37
Pipet Filler, safety Bulb .........cccveviieeiiiiiiieceeeecee e each.......... 14651-00
PourRite Ampule Breaker, 2 mL ........ccccoovviiiiiiiieeieeceecee 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.
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B RRERRE (0 to 0.60 mg/L) e, 8024

]|

1. 4% “PRGM” %, st 2. # AW B 3 H—SZeifmK 4. mA—Hki#2043.

N s s PROM? 5 “157 KRG T  FEE 25ml Frgkid 99 F L,
“ENTER” %, I IS BB
W I “mg/L, R MIREZ
Cr” J% “ZERO icon” IER: PR L
MRS

5. BRI ORONEE 6. [AII4% “TIMER” 7. 43FIt 52 EEWr #0mE - 8, i A ki#2044-99
WKHIAs AR, Bk A “ENTER” 8, K MRS, BUBAFINAW REmTh, ssam
#H AT 5 B RN iEE, PR EE &, WA sRE
2Kk T AKR JE, B
25°C
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9. IA—R M2
BRI R i)
i, ARG
&, B

13. % “ZERO” %19
X, W AR EOR
0. 00mg/L Cr.

I BRI 1R
C WA i FYFE 1 S
n o H =YY

“limit”

FEAREEAAF I

10, JIA—ChromaVer
3 A LA,
i B O o 75 3 Al 78 4y
R, B,

e Ak FFET S Cr
VA= ]

e IR AR
HIAR IS M0
{45

14 JRARF s o 22 Lk
A, Bt
ot

11, Seh 8525 Bon
“05: 00 TIMER 27,
% “ENTER” %, Wit
1T 5 73 SN T I

15. % “READ” #tFrak
R B K 2 o ke R
mg/L Cr.

12, Mikmfsese, Wy
FMERE RS, )t
N 25ml 7KEE,
R i = S B
W, TN LA,
BT B i 5T

I AR FE T,
UL FEFF I —
FE. A F P T
DR, HAAA
FA ChromaVer i
o

KAETKFET I RIE VeI A YRl B B T R o W ORAFFEAS, N i A ER R FEAS
PHAE A B)28L LN CRABRETHARIN2ZTHNIR ) o fE =0l LU 2 A7 161 H .
LEHTRIN 2 17, 5. ONF A AL PR PR TR B4 45 47 o () Bl S B n A\ AR 7]

AT G R IE
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KRR
yiiLaeosllbzR

a) oK 25 2 THIRE SR N = AR AR

b) B AR AR B, IR B 12, 5= e /Tt

c) i TenSette B 70 ) % HAE3 HEEASR A it N0 1Z= T 022 T,
0.3 THIARER I . St 2 o

d) W Ed D BRI FEAS o B8 IR S 1% e BRI N0 1 = TH bR HEA R
AH R 910,052 55/ T

e) WIS RAILT, S50 IR E e N 2

PRAER
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il
s
AR (100 TESES) .. evveeeeeeeeeeeeeeeeeeee e 22425-00
F45: (1) 2126-99, (1) 12066-99, (1) 2043-99, (1) 2044-99
i E
IERlLES BRI L:2¥ VA i
B ARRT e DAL 100/pkg ............ 2126-99

ChromaVer 3 R AR ... 1A e, 100/pkg .......... 12066-99
Chromium 1 ¥y ARIRA ... 1AL 100/pkg ........... 2043-99
Chromium 2 FARA ..o AL 100/pkg ............ 2044-99
INFG, 4" A2 120V e 1 e A 12067-01
%

INHG, 4" AR 240 Vo 1 e, A 12067-02
FEA L, 10-20-25 mL, W/ €ap .vooveeeeeeee 2 e, 6/pkg .......... 24019-06
IKERIZHL 1 s A . 1955-55
OPTIONAL REAGENTS

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

12.5m@/L Cr3+, 2 ML 20/pkg .......... 14257-20
NIric ACIA, ACS oot 500 mL .............. 152-49
Nitric Acid SOIUtION 111 .oooeviiiiiiiiiecieee e 500 mL ............ 2540-49
Sodium Hydroxide Standard Solution 5.0 N.......c.ccccveveiviecveennnnn. 50 mL*DB. ............ 2450-26
Water, dCIONIZEA .......oooovveeiiiieeeeeeeee e e e 4L .. 272-56
OPTIONAL APPARATUS

Cylinder, graduated, polypropylene, 25 mL ........ccoevivevciiiniieciie e each ............ 1081-40
FINGET COLS .uiiiiiiiiiiieiie ettt ettt et et e e e e sb e e estaeensaesnneeenens 2/pkg .......... 14647-02
pH Paper, 1 to 11 pH UNits ....c.ccocvvieviiiiiiecieecee e 5 rolls/pkg .............. 391-33
pH Meter, EC10, portable ...........coccvvieiiiieiieciieeiee et each ......... 50050-00
Pipet, serological, 2 ML ........ccccieiiiiiiiiiecie e each ............. 532-36
Pipet, TenSette, 0.1 to 1.0 ML .....ooooiiiiiiieeieeee e each ......... 19700-01
Pipet Tips for 19700-01 TenSette Pipet ......ccceccvveecrieerieeiiieeieeeieeeeenn 50/pkg .......... 21856-96
Pipet, volumetric, Class A, 1.00 ML ........cccocoiiiiiiinciieiieeeeee e each .......... 14515-35
Pipet Filler, safety bulb .......c.ccccvieiiiiiiiieeeeee e each .......... 14651-00
PourRite Ampule Breaker .........c.coveviiiiiiiiiiiiieciecreee 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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iRl
Pricdi &
ESIVGES B L X4 i)

FBETIK 50 ML.ooveoreriiane 4L . 272-56
P as

TR, BLZEBE o OO each ........... 2131-00

YRR . 47mm,  ZE300mL [T each .......... 13529-00
REPEERL , 47 mm, 0.45 BCK | 100/pkg .......... 13530-00

REPEROM, 500 ML i, | O each .............. 546-49
FE &b EE A0, 10-20-25 mL, W/CaP veovevvveeeceeeeeeeeeeene 2 s 6/pkg ......... 24019-06
FEF NO. 7,0N€ hole  covoeeeeeeeeeeeeeeeeeeeeeeeee, L oo 6/pkg ............ 2119-07
OPTIONAL REAGENTS

Color Standard Solution, 500 platinum-cobalt units .............cccceeeeveernennne. IL............ 1414-53
OPTIONAL APPARATUS

Cylinder, graduated, 50-mL, glass .........cccceevviiiiiiiieriieeieecieeeree e each ............. 508-41
Flask, volumetric, Class A, 100 ML ........ccccovviiiiiiiiiieeeeeeeeeeee e, each .......... 14574-42
Pipet, volumetric, Class A, SO ML ........cccoeeviiiiiiieiieee e each .......... 14515-41

Thermometer, -10t0 110 OC....oiiimiiiiiiiiiiieeeeeee 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 I 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 I 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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Prag A a: (AP A)

pr&afE
RS BRI L H A i
CuVer 1 4 ARF . L AL 100/pkg.......... 21058-69
FEM L, 10-20-25 mL, W/Cap.....oooveeveeveererrians p SR 6/pkg.......... 24019-06
Pl al A as (B 8
CuVer 2 il AccuVacZHfi ..o U 25/pkg.......... 25040-25
B, SOML e | DO each............. 500-41
OPTIONAL REAGENTS
Copper Standard Solution, 100 mg/L.........ccccocieiiiiiiiiiiiieeeeeee, 100 mL .............. 128-42
Copper Standard Solution, Voluette Ampule, 75 mg/L Cu, 10 mL ........ 16/pkg .......... 14247-10
CuVer 2 Reagent Powder Pillows .........ccccoiiiiiiiiiiiiinncicce 100/pkg .......... 21882-99
Formaldehyde, 37%, ACS......ccooiieeeeeeee e 100 mL* MDB ............ 2059-32
Free Copper Reagent Powder Pillows...........ccccvevciiiiiiiniieciee e, 100/pkg .......... 21186-69
Hydrochloric Acid Solution, 6.0 N ........c.ccccoieiiiiiiiieiieeieecree e 500 mL .............. 884-49
Hydrosulfite Reagent Powder Pillows..........cccccoeeeeiiiiiiiinciieeieeieee, 100/pkg .......... 21188-69
Nitric ACI, ACS .o 500 mL .............. 152-49
Nitric Acid Solution, 1:1 ...oooiviiiiiiiiiiieeee e 500 mL ............ 2540-49
Potassium Chloride Solution, saturated ...........cccccooeevvvvinneennnennn. 50 mL SCDB .............. 765-26
Potassium Hydroxide Standard Solution, 8.0 N...........cceeeeneenee 100 mL+MDB .............. 282-32
Sodium Hydroxide Standard Solution, 5.0 N.........ccceeeeuveennnennn. 100 mL+MDB ............ 2450-32
Water, dEIONIZEA .......oooovveiiiiiieeeeeeeee e 4L .o, 272-56
OPTIONAL APPARATUS
Description Unit Cat. No.
AccuVac SNapper Kit ....ccciiioiiiiieciieeieeeee et each .......... 24052-00
Ampule Breaker Kit .......c.ooociiiiiiiiiiicieececee et each ........ 21968-00
Cylinder, graduated, mixing, 25 mL .......c.ccccceeviiiiiciiiiiece e each .......... 20886-40
Cylinder, graduated, polypropylene, 25 mL.........cccoeeevvieciiiniiieciieeieeen each ............ 1081-40
Cylinder, graduated, 100 mML.........cccoooviiiiiieiiiecie e each ............. 508-42
Filter Paper, folded, 12.5 €M .....cccoveviieeiiieiieciee e 100/pkg ............ 1894-57
Flter PUMP...c.viiiiiicie ettt st e s each ............ 2131-00
Flask, volumetric, 100 mL ............coooviiiiiieiieieeceeeee e each ............. 547-42
Funnel, polypropylene, 65 mm ..........cccccveveiiiiiiiinciieeiee e each ........... 1083-67
Hot Plate, 4" diameter, 120 V .....ooooiiiiieiieeeeeeeeeeeeeeeeeeeee e each ......... 12067-01
Hot Plate, 4" diameter, 240 V .....ooooiiiiieieeeeeeeeeeeeeeeeeeeeeee e each ......... 12067-02
pH Indicator Paper, 1 t0 11 pH....c.oooovvieiieiieieeeee e, 5 rolls/pkg .............. 391-33
pH Meter, EC10, portable ...........coccveiiiiieiieciiecie e each ......... 50050-00
Pipet, TenSette, 0.1 t0 1.0 ML....c.cooiiiieciiciiciececeeeeeeee e each .......... 19700-01
Pipet Tips, for 19700-01 TenSette Pipet ........ccovevvvevievieiiiiieeieeeieeinens 50/pkg .......... 21856-96
Pipet, volumetric, Class A, 1.00 ML ........cccooiiiiiiiieciieiieeee e each ......... 14515-35
Pipet Filler, safety Dulb .......cccooieviiiiiiiiciieeeeeeeee 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 ug/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 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 ng/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.

il
BT 2, 10-mL FER (100 teSES) ... evve oo, 26033-00
£ (1) 26034-49, (2) 26035-49, (2) 26036-49, (1) 129-02
iR E
IERlES BRI L:2¥ VA i

Copper MaskingfyAIRA] ..ot 1 100/pkg .......... 26034-49
MRBEE T B ARRF] e 2 A0 100/pkg ......... 26035-49
INIEE 2 R ARARF e, 240 100/pkg ......... 26036-49
FEAH L, 10-20-25 mL, W/ CapS....c..ovveeeeeeeeeeeeeans 2 s 6/pkg .......... 24019-06
OPTIONAL REAGENTS

Copper Standard Solution, 10 mg/L CU..........ccccveevvrevreeenrennee. 100 mL MDB .............. 129-32
Hydrochloric Acid Solution, 1:1 (6 N)...cccceeeiieriiiiiiiecieecee e 500 mL .............. 884-49
Nitric ACId, ACS .ot 500 mL .............. 152-49
Nitric Acid Solution, 1:1 ..o 500 mL ............ 2540-49
Sodium Hydroxide Standard Solution, 5 N.......ccccoeeeiiviieniiieeie e IL............ 2450-53
Water, dEIONIZEA .......ooooveeiiiiiieeeeeeeeeee et e e e 4L .o, 272-56
OPTIONAL APPARATUS

Beaker, 100 ML .......ovvviiiiiiiiee e each ............. 500-42
Cylinder, mixing, graduated, 25 mL .......c.ccccceeviiiiiciiiiieceeee e each .......... 20886-40
Flask, volumetric, Class A, 100 mML.........ccoooviviiiiiiiiieeeeeeeeeeeeeeeee each ......... 14574-42
Hot Plate, 7 X 71nChes, 120 V..o each ......... 23441-00
Hot Plate, 7 X 71NCheS, 240 V..o each ......... 23441-02
pH Paper, 1 to 11 pH UNits ....c.ccoovvieriieiiiieeieeciee e 5 rolls/pkg .............. 391-33
pH Meter, sensiORm, POTLADIE ..........c.cvevevieieerereieiiieeeieieeseeeie e each .......... 51700-00
Pipet, MONE, 5 ML oo each .......... 20934-37
Pipet, TenSette, 0.1 t0 1.0 ML.......ooociiiiiieeiieeeee e each ......... 19700-01
Pipet Tips, for 19700-01.....ccoviiiiieiieeiie ettt 50/pkg .......... 21856-96
Pipet, volumetric, 1.0 mL, Class A .......ccccceeviieiiieeiieeiee e each ......... 14515-35
Pipet Filler, safety bulb........ccccooiieiiiiiiiiiciieieeeeeee et each .......... 14651-00
Watch Glass, Pyrex®, 100 mL.........ccccooviiiiiiiieiiiieceeeeceecve 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 c 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. ¢) 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.

Bl

ige)
FAPRF 25 (100 Tests), 0 mL FEM oo, 24302-00
FUFE: (1) 21068-69, (1) 21069-69, (1) 21070-69
ESEEES BRI LA ®"e
CyaniVer 3 S ARH] o L Al 100/pkg .......... 21068-69
CyaniVer 4 TR AR oo 1 A 100/pkg .......... 21069-69
CyaniVer 5 FAIH AR oo, 1 A 100/pkg .......... 21070-69
FEG LI, 10-20-25, W/CAP-.veveeeeeeeeeeeeeeeen 2 s 6/pkg .......... 24019-06
OPTIONAL REAGENTS
Description Unit Cat. No.
Acetic Acid SOIUtion, 10%0........ccieeiieeeiieee e, 500 mL .......... 14816-49
ASCOTDIC ACI...uiiiiiiiiciiiciieeecee ettt re e s reesaaesrae e 100 g............ 6138-26
Bromine Water ........cccueeviiiiieiieiieiiesiiesie ettt steesressneesveesbeesseeses 25mL ............ 2211-20
Buffer Solution, pH 4.0 .....cccooooiiiiiiiiiicieceee et 500 mL .......... 12223-49
HEXANES, ACS. ... . et 4L ... 14478-17
HexaVer Chelating Reagent Powder Pillows ..........cccoeveevieiiienieniiennnnns 100/pKg ...coveeneee. 243-99
Hydrochloric Acid Standard Solution, 2.5 N .......cccccoovieiinrnne 100 mL MDB ............ 1418-32
Lead Acetate, trihydrate, ACS ........ccooovievierieieciece e 500 g........... 7071-34
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Magnesium Chloride SOIUtION .......cccevieiiiiiiieiieieiete e 1L .......... 14762-53

m-Nitrophenol Indicator.............ocoeriiiiiiiiiiiieeeee e 100 mL MDB ............ 2476-32
Potassium lodide Solution, 30 g/L.......ccccoviiniiiiiiiiieiee 100 mL MDB .............. 343-32
Sodium Arsenite Solution, APHA ..........cccooovviiieeeeeee, 100 mL MDB ............ 1047-32
Sodium Cyanide, ACS .......ooiiiii et 28 G e 184-20
Sodium Hydroxide Standard Solution, 0.25 N........ccceceeiieiiiieiiiierieeeneeens 1L ... 14763-53
Sodium Hydroxide Standard Solution, 5.0 N.........cccoeeeeiieriiieiiiieiee e IL............ 2450-53
Starch Indicator SOIUtiON..........cceeeviiiiriiiciiieieece e 10 mL MDB .............. 349-32
Sulfuric Acid Standard Solution, 19.2 N...ooooooiviiiiiiiiiiieeeeeeeee 500 mL ............ 2038-49
Water, dEIONIZEA .......oooovveeiiiiiieeeeeeeee e e e e 4L ............. 272-56
OPTIONAL APPARATUS

Description Unit Cat. No.
Beaker, glass, 600 ML .........cccoeiiiieiiiecie e each ............. 500-52
Bottle, wash, 500 ML ......ccouvviiiiiiiiiieee e each ............ 620-11
Cylinder, graduated, 50 ML..........ccccooviiiiiiiieiiece e each ............ 508-41
Cylinder, graduated, 250 ML.........cccoooiiiiiiieiiecie e each ............ 508-46
Distillation Apparatus, cyanide aCCESSOTIES .......ccvvererrrrerveesreeereeerereenreenns each .......... 22658-00
Distillation Apparatus, general purpose acCesSOIIES .......ceevvvererrreerreeerueeans 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
I (0] o) 0T W o ] 5 SRS each............ 6080-00
Filter Paper, folded, 12.5 CM......ccoeeviiiviiieiceeeeeee e 100/pkg............ 1894-57
Flask, volumetric, Class A, 1000 ML .......ccccccooviiiiiiiiiieeeeeeeeeeeeee each......... 14574-53
Flask, volumetric, Class A, 250 ML .......ccooooiiiiiiiiiiie e each.......... 14574-46
Funnel, poly, 65 MM ......ccooiiiiiiieiece e each........... 1083-67
Funnel, separatory, 500 ML .........ccccoeviiiiiiieiiecie e each............. 520-49
Hydrogen Sulfide Test Papers.........cccoecvveviieiciireniieeiee e 100/pkg.......... 25377-33
Midi-Dist Distillation System, 4-pOSition...........cccveevveereieeerieerveeeieeeennnn each.......... 26384-00
Midi-Dist Distillation System, 10-poSition.........ccceeeeveercieeerieeerieeeieeeenenn each.......... 26385-00
pH Meter, sensiORm, POTLAbIE. ..........cccvevevieieeieieieiiieieie e each.......... 51700-00
Pipet, volumetric, Class A, 1.00 ML........ccccoccveriiiieiiieiieee e each.......... 14515-35
Pipet Filler, safety DUID ........cccoieviiiiiiiieiiece e each.......... 14651-00
Scoop, double ended ..........cccveeiiiiiiiieiee s each.......... 12257-00
Spoon, Measuring, 1.0 .....ccceeeevieriieiiieeeiee et each.............. 510-00
Support Ring, 4 INCH .....cc.eevviiiiiiiiiie et ens each............ 580-01
SUPPOTE STANG.....ecvviirieiiecie ettt e stbeesbeesbeesbeesbaenens each.............. 563-00
Thermometer, -10 10 110 CC.....ccvviiiiiiiiiiiiie 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.

P A
Pl
EB IS BRI AL i)

FURER 2K ARA i D 50/pkg ............ 2460-66
FEM L, 10-20-25 ML, W/CAP wvoovevveeeeeeeeeeeeeean 2 s 6/pkg .......... 24019-06
OPTIONAL REAGENTS

CyanUIiC ACIA ...oieviiiiiie ettt ettt et e e b e e s reeeeaeeenreeeenas 25 i 7129-24
Water, dEIONIZEA .......ooooveeiiiiiieeeeeeeeee et e e e 4L ............. 272-56
OPTIONAL APPARATUS

Balance, Analytical, 115 V, Scientech, Model SA 120..........ccccccvveeeveennen. each .......... 26103-00
Balance, Analytical, 230 V, Scientech, Model SA 120..........ccccecvveeeveennnen. each .......... 26103-02
Filter Paper, folded 12.5 CM ..cooeeviiiiiiiieeeceeeeeeee e 100/pkg ............ 1894-57
Flask, volumetric, Class A, 100 mML.........ccoooviiviiiiiiiiiiieeeeeeeeeeeeeeee each ......... 14574-42
Flask, volumetric, Class A, 1000 mL........cccccccooeiiiiiiiiiieeeeeeeeeeeeeeee each ......... 14574-53
Funnel, poly, 65 MM.......cccoooiiiiiiiiiiiecec e each ........... 1083-67
Pipet, volumetric, Class A, 2.00 ML .........cccceeviiiieriieeieeeeee 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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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) 41
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 ug/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.

B il

T LFERER ARARF (100 LESS).voeeeeeeeeee et 24466-00

fF5: (2) 21679-69, (1) 21680-49

RS TR B e

LI AN e 280 100/pkg.......... 21679-69
TOHFREIEIARTNZ e I ML, 500 mL.......... 21680-49
FBETTK oo 25 ML e, 4L, 272-56
R, EMES 0.5 and 1.0-mL ZIFE oo, | D 20/pkg......... 21247-20
BEG L, 10-20-25 ML, W/ CaP.evreeeeeeeeeeeean X 6/pkg.......... 24019-06
OPTIONAL REAGENTS

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

Bottle, Wash, 250-ML..........cccccoiiiiiiiiiiiiee e each............. 620-31
Cylinder, graduated, polypropylene, 25 mL .......c.ccccoeevievienienienieeieeiens each............ 1081-40
pH Paper, 1 to 11 pH Units......c.cocveviiviiiiieieeeeceeceeee e 5 rolls/pkg.............. 391-33
Thermometer, -10 10 110 PC ...ooouvviiiiiiieieiee 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 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.

P e 30 (P ¥ )

FriRdcE
AP B Hhr 85
SPADNS 7 KNG oo 4mL.inn. 500 mL ............ 444-49
FEBTTR s 10 ML oo, 4L e, 272-56
P A A% (FE ¥ )
BB I IE L ATERET oo ST AN 14651200
WU, Class A, 10.00 ML ... L, A e, 14515-38
T, Class A, 2.00 ML ... L, A e 14515-36
FEAH L, 10-20-25 mL W/ cap w.ovovveeeeeeeeeeeen. 2 e 6/pkg .......... 24019-06
TEFETE, =10 €0 110°C oo [T A s 1877-01
P (ffF ACCUVAC i)
SPADNSFRAYAFNZHNE . ..o 2B 25/pkg ......... 25060-25
FEBETTK o L e 4L . 272-56
PiE{X 28l ACCUVAC %)
FERR, SOML e 2 e, A s 500-41
OPTIONAL REAGENTS
Fluoride Standard Solution, 0.2 mg/L F-.......cccoooeiiiiiiiiieeie e 500 mL .............. 405-02
Fluoride Standard Solution, 0.4 mg/L F- ......cccovveviiiiiiieiieee e 500 mL .............. 405-04
Fluoride Standard Solution, 0.5 mg/L F- ......cccovviviiiiiieieee e 500 mL .............. 405-05
Fluoride Standard Solution, 0.6 mg/L F- ........ccceeviiiiiiieiieee e 500 mL .............. 405-06
Fluoride Standard Solution, 0.8 mg/L F-........c..cooveviiviiniiciicieeeeen, 500 mL .............. 405-08
Fluoride Standard Solution, 1.0 mg/L F-........cccccovnviiiiiiieniicieeins 1000 mL .............. 291-53
Fluoride Standard Solution, 1.0 mg/L F- ........c.ccooveviiiiiniiieeieeeeen, 500 mL .............. 291-49
Fluoride Standard Solution, 1.2 mg/L F- .......ccccovveviiviiiiciiereeeeen, 500 mL .............. 405-12
Fluoride Standard Solution, 1.4 mg/L F- .......ccccovviviiiiiiieiieeeeen, 500 mL .............. 405-14
Fluoride Standard Solution, 1.5 mg/L F-......c..ccocoviiiiiiiiiiceee, 500 mL .............. 405-15
Fluoride Standard Solution, 1.6 mg/L F- ........cccoovevviiiiiiiiecreeeeen, 500 mL .............. 405-16
Fluoride Standard Solution, 1.8 mg/L F- .......ccccoveiiiiiiiiecieeeeen, 500 mL .............. 405-18
Fluoride Standard Solution, 2.0 mg/L F-.........ccccoovveviiiiiiiiiicieieee, 500 mL .............. 405-20
Silver Sulfate, ACS ......cooiiieeeeeee e 113 g . 334-14
Sodium Arsenite SOIULION .........ceevveeieeriiirierieeie e 100 mL MDB ............ 1047-32
StillVer Distillation SOIUtION .........c.ccoveviieriieiiieeciierieieeeesee e eve e 500 mL............. 446-49
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OPTIONAL APPARATUS

AccuVac Snapper Kit.......oocoiiiiioiiiiieeee e each.......... 24052-00
Cylinder, graduated, 100 mL .........ccccoiiiiiiiieeee e each.............. 508-42
Cylinder, graduated, 250 ML ........coooiiiiiiiiieeeee 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 ACCESSOTIES .......ccveevuveereveerereennne. each.......... 22653-00
pH Meter, sensiOR™1, POTtable ............c.coeveveeeeeeeeeeeeeeeeeeeereseeeeennee, each.......... 51700-00
Pipet, TenSette, 1.0 t0 10.0 ML......ccooooiiiiiiiieiiicieee e each.......... 19700-10
Pipet Tips, for 19700-10 TenSette Pipet ........cceeevvieeciieniieeieeieeeieens 50/pkg.......... 21997-96
SHOPPET ettt ettt ettt ettt e et e e st e et e e tb e e eab e e abeeebeeentbeeearaaas 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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9. AWML E 10, #% “ZERO” HE, 11, BUAIEWZEE 12, §% “READ” 4

frh, IRt TR B AR RS R frh, IRttt e B P AR B R

e 0.00/1 CaCOs, Wi S ko, AV mg/L
magnesium hadness
as CaCO;

13. AEBELEEMO, 12, 3% “ZERO” #H 15, B =AMl E 16, % “READ” 4,
¥ “PRGM” “297 K % % % & W v WD, IS Brakiilig Bk Bos

“ENTER” %, 0. 00mg/1 CaCOs il i >, Blmg/1 Calcium

Wy HIL “PRGM? 7 hardness as CaCOs

S Ca K CaCos 2 I . mg/l  total

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

i CaCOstmg/1 Mg as
CaCO,a

FHh

N T A 2 d A RS I AE R, AR A 1.0, B 0.25 mg/ll
CaCO3, JHAEE AURE ity HB 1o A RAI T3 oy B it e A 0 0 i 1k

TR FHIK PRI A EE

B (3+) KF0.25 mg/L

il (2+) KF0.75 mg/L

EDTA, #4011 XF0.2mg/L ] CaCO3

EDTA mk EGTA B B AE b U T b (5 T 1) R R ) T
R ek P s R A R N

2k(2+) KF1.4 mg/L

2(3+) KF2.0 mg/L

Eh(2+) KF0.20 mg/L

BE(2+) XF0.050 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 CaCOswith 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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i can%ill
e
B FE TR T T (100 TESES) ..o 23199-00
f45: (1) 22417-32, (1) 22418-32, (1) 22419-26, (1) 22297-26
I mEE
Rl BN L:2K 172 g2

S WA VB P RO ImL...... 100 mL MDB .......... 22417-32
FEFVEEFE N FITE oo T mL 100 mL MDB ......... 22418-32
EDTA WL 1M oo | T 50mL ......... 22419-26
EGTA AW oo T R 50mL .......... 22297-26
TR TR, 100-ML ..o, | A e, 1896-42
A, 0.5and 1.0mL........iieieeeeeeeee2 e, 20/pkg .......... 21247-20
FEAH L, 10-20-25 mL, W/Cap w.vooveeeeeeeeen. R I 6/pkg .......... 24019-06
OPTIONAL REAGENTS

Calcium Standard Solution, 2.0 mg/L as CaCO3 .........cccceeevveeciveennenns 946 mL .......... 20581-16
NFIC ACIA, ACS .o 500 mL ............. 152-49
Nitric Acid Solution, 1:1 ..o 500 mL ............ 2540-49
Sodium Hydroxide Standard Solution 5.0 N...........ccceevvieennnns 100 mL MDB ............ 2450-32
OPTIONAL APPARATUS

pH Meter, sensiORI, POTLable ............c.coveveveeeeeeeeeeeeeeeeeeeeeee e, each .......... 51700-00
Thermometer, -10t0 110 OC....ooiiiiiiiiiiieeieeeeeee 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. I AAEIAAE 10, 4% READ

paglcas . JFEEE RO, BRes

WG o BORBRE K, B
{7 JEpg/Lo

T4k

RN R BV I RE S, B RE S R IR 1 110 B T KR
TR IR A A AL RS I NN 23 12 IR 5 W B 25 40mLFE 5 5 ZI
R, RIEIFES . EPB3P A ANZE AR £ 8 AR 2 Al F)

TERBEAKRT 10 mg/Lit, FAS AN, HIREFIA20mg/LI, 27T
Ry A B

WIELE10 mg/LLAWY, MBRATHL.

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 ug/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 (N2Hs) 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 ng/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.

Pkl (B8 RFI D)
Pl
EB IS BRI AL i)

HydraVer 2620851 .........covveeveeeveeeveveveee. 1 mL.....100 mL* MDB ........... 1790-32
LB TIR e 10 ML 4L . 272-56
i A8 (5 F T )

T 25 ML e | s A s 508-40
FEM LI 10-, 20- and 25 mL, W/ caps.................... 2 s 6/pkg .......... 24019-06
Pl (FH AccuVacZ i)

BRI AccuVac I ... 2 e, 25/pkg ......... 25240-25
FEB TR i 10 ML 4L e, 272-56
RS (A AccuVacZHiii)

TR, SOL e 2 e, A e 500-41
OPTIONAL REAGENTS

Hydrazine Sulfate, ACS .......c.ooooiiiiiecee et 100 g .............. 742-26
OPTIONAL APPARATUS

AccuVac SNapper Kit ....oociiiiiiiieciie e each .......... 24052-00
Balance, Acculab PocketPro, portable..........ccccoeeviiviiiiniiiniieeieeeiee e each .......... 25568-00
Cylinder, graduated, mixing, 25 mL .......c.cccccceevviiiieiiiniecee e each ........... 1896-40
Flask, volumetric, 100 mL, Class A........cooovvueeiiiiiiieeeeeeee e each ......... 14574-42
Flask, volumetric, 1000 mL, Class A........cooovuvveieiiiiiiieeeeeeeeeeeieeeeeee e each ......... 14574-53
Pipet, serological, 1 mML...........cccveiiiiieiiiiie e each .............. 532-35
Pipet, TenSette, 0.1 t0 1.0 ML ....cooooiiiiiiecieeee e each ......... 19700-01
Pipet Tips, for 19700-01 TenSette Pipet .....ccccccvveeerieeriieiiiieieeeieeee, 50/pkg .......... 21856-96
Pipet, volumetric, Class A, 1.00 ML ........ccccooviiiiiiieiiieiiecee e each ......... 14515-35
Pipet, volumetric, Class A, 4.00 ML ........cccecviieriieeiiieiieeee e each ......... 14515-04
Pipet Filler, safety bulb........c.cccciieiiieiiieiiecceeee e each .......... 14651-00
Thermometer, -10 10 110 PC ...oovviiiiiiiiiiieiiee e each ........... 1877-01
Weighing Boat, 67/46 mm, 8.9 CIM Sq. ...veevveevieiieiieiiecieereereeiee 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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VE: W IEHT A
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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 Fe2+) 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 Fez+ Standard Solution by following either the powder pillow
or AccuVac procedure. Results should be between 0.90 mg/L and 1.10 mg/L Feo-.

Method Performance
Precision
In a single laboratory using an iron standard solution of 2.00 mg/L Fex+ and two
representative lots of powder pillow reagents with the instrument, a single operator
obtained a standard deviation of +0.017 mg/L Fe:+. In a single laboratory using a
standard solution of 2.00 mg/L Fe2+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.

Pl FIAES (R )
Pl
TR 527 ¢IN=S L XA i)

RIA7S7will /i 57 e LA 100/pkg ............ 1037-69
FE &b EE I, 10-20-25 ML, W/ €aP oo, 2 s 6/pkg .......... 24019-06
%%ﬁ\ii"ﬂ%ﬂuﬁﬁ(ﬁﬁﬁ ACCUVAC Zifiifh)

WAk AccuVac “ZHRIE. .. oo U M 25/pkg ......... 25140-25
FERR L SO ML s [T A, 500-41
OPTIONAL REAGENTS
Ferrous Ammonium Sulfate, hexahydrate, ACS............ccccoovvveviienreennnnn. 113g......... 11256-14
Water, dEIONIZEA .......ooovoeriiiiiiie e e e 4L .............. 272-56
OPTIONAL APPARATUS
AccuVac SNapper Kit ....occviiiiiiieciieeie e each .......... 24052-00
Balance, analytical, 115 V. ..cccooiiiiiiiiiece e each ......... 26103-00
Balance, analytical, 230 V.......cccoioiiiiioiieie e each ......... 26103-02
Clippers, for opening powder pillows ........c.ccccvvieviieeciiieniieciiecee e each ............ 968-00
Flask, volumetric, 100 mL, Class A.........coooovuriiiieeiiieiiieieee e each ......... 14574-42
Flask, volumetric, 1000 mL, Class A........ccoovvuvvieiieeeiiiiieieeeeeeeeeeeeeeeee e each ......... 14574-53
Pipet, volumetric, Class A, 1.00 ML .......cccccooviiveiiiiiiierieece e each .......... 14515-35
Pipet Filler, safety bulb..........ccccvieeiiiiiiiiiiece e each .......... 14651-00
Weighing Boat, 67/46 mm, 8.9 cm SQUATE ..........cceevveevrieriieeiieenreeens 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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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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N N G iR vl i)

prafE
RS BRI L H A i
FerroVer ZRMARH] oo, AL 100/pkg.......... 21057-69
FE LA, 10-20-25 mL, with screw cap................... | O 6/pkg.......... 24019-06
REQUIRED REAGENTS & APPARATUS (Using AccuVac Ampuls)
FerroVer ZIAF] AccuVacZ il oovvovvvenene 1 ZH e, 25/pkg.......... 25070-25
FERR, SO ML. .o | DO AN e 500-41
OPTIONAL REAGENTS
Description Unit Cat. No.
Ammonium Hydroxide, ACS .........cccooeeoiiiiieee e 500 mL.............. 106-49
Hydrochloric Acid Standard Solution, 6 N..........cccceeeevveeiiieniiecieeeen. 500 mL.............. 884-49
Hydrochloric Acid, ACS........coiioiiieieeeeeee e 500 mL.............. 134-49
Iron Standard Solution, 100 ME/L .......c.coovviviiieiieciie e 100 mL.......... 14175-42
Iron PourRite Ampule Standard, 50 mg/L ........c.ccocevvieviieniieeieeeieee 20/pkg.......... 14254-20
NItrIC ACIA, ACS .. et 500 mL.............. 152-49
Nitric Acid SoIution, 1:1 ..o 500 mL............ 2540-49
RoVer Rust REMOVET ........coovviiiiiiiiiiieiiee e 454 g...uueee. 300-01
Sodium Hydroxide Standard Solution, 5.0 N .........ccceevvieennnnns 100 mL MDB............ 2450-32
Water, dEIONIZEd. ........ccoouieeeiiiie et e e e e 4L.............. 272-56
OPTIONAL APPARATUS
AccuVac Snapper Kit......ocooociiiiiiiieeeeeeeete e each.......... 24052-00
Ampule Breaker, PourRite AmMpules .........cccoevevierciiiiriieniieciieeie e each.......... 24826-00
CHPPErS, SKEArS T1/4 " couvvieiiieeiie ettt e e tae e sereeeaae e each.......... 23694-00
Cylinder, graduated, poly, 25 ML ......cccoiiiiiiiiiee e each............ 1081-40
Cylinder, graduated, poly, 100 mL .........cccceeeeiiiiiiieie e each............ 1081-42
Digesdahl Digestion Apparatus, 115V ..o each.......... 23130-20
Digesdahl Digestion Apparatus, 230 V ....c.ccocviieviierciiieieeciee e each.......... 23130-21
Filter Discs, glass, 47 MM.........cccceeiieiieeeciieeie et eiee e svee e 100/pkg............ 2530-00
Filter Holder, membIane...............ooooiviiiviuiiieiieeeeieeiieeeee e each............ 2340-00
Fter PUMD oottt st s each............ 2131-00
Flask, Erlenmeyer, 250 ML........cccccoeriiiioiiieiecciee e each.............. 505-46
Flask, filtering, 500 ML ........cccoooiiiiiiiiieiiee e each............. 546-49
OPTIONAL APPARATUS (continued)
Description Unit Cat. No.
Flask, volumetric, Class A, SO mL.........cooovviiiiiiiiiiiiee e each .......... 14574-41
Flask, volumetric, Class A, 100 mML.........ccccccoeiiiiiiiiieie e, each .......... 14574-42
Hot Plate, 4" diameter, 120 VAC........ccoovviiiiiiiiieeee e each......... 12067-01
Hot Plate, 4" diameter, 240 VAC........cooooiiiiiiiiiecee e each .......... 12067-02
pH Meter, sensiORm, POTLADIE ..........cceveveieieeeereieiieeieie e each ........ 51700-00
pH Indicator Paper, 1 t0 11 pH.....ccoveeiiiiieiieeeccee e each .............. 391-33
Pipet Filler, safety bulb.........cccccveviiiciiiiieiesicce et each .......... 14651-00
Pipet, serological, 2 ML........c.ccccieviieviieiiiiieiiece e each ............. 532-36
Pipet, serological, S mML........c.cccoieviievieniiiieciiceee e each ............. 532-37
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Pipet, TenSette, 0.1 t0 1.0 ML.....cociiiiiiiiiiieiee e each ......... 19700-01

Pipet Tips, for 19700-01 TenSette Pipet .......cccevevveieiieeieenieiieeieee 50/pkg .......... 21856-96
Pipet, volumetric, Class A, 1.00 ML ........ccooooiiiiiiiiieeeeee e each ......... 14515-35
Spoon, Measuring, 0.1 & .....cooiiiiirieiieeeee e 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.
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FerroZine ZRBy AR, ..o 1 A 50/pkg ............ 2301-66
B ] s A A e 968-00
FE S EE I, 10-20-25, W/CAP.o.vecveeeeeeeeeeeeeeeeen, 2 s 6/pkg .......... 24019-06
OPTIONAL REAGENTS

Ammonium Hydroxide, ACS..........cccoevoiiiiiiecie e 500 mL .............. 106-49
Hydrochloric Acid Solution, 1:1 (6N)......cccccoviieriiiiiiieiiiecie e, 500 mL .............. 884-49
FerroZine Iron Reagent Solution............cocceeviiiiiiiiiiieneneeieeeeen 1000 mL ............ 2301-53
Iron Standard Solution, 100 mg/L Fe.......ccccooiiiiiiiiiiiiiieieieeee 100 mL .......... 14175-42
Iron Standard Solution, Voluette Ampule, 25 mg/L Fe, 10 mL.............. 16/pkg .......... 14253-10
Nitric ACI, ACS .o 500 mL .............. 152-49
Nitric Acid Solution, 1:1 ..o 500 mL ............ 2540-49
Water, dEIONIZEA .......oooovvieiiiiiieeeeeeeee et e e e 4L .. 272-56
OPTIONAL APPARATUS

Ampule Breaker Kit .......cooocviiiiiiiiiiiciiee et each .......... 21968-00
Clippers, shears, 774-1NCh ........ccccoooiiiiiiiiiieeee e each .......... 20658-00
Cylinder, graduated, 25 ML.........cccoieiiiiiiii e each ............. 508-40
Dropper, calibrated, 0.5-mL & 1.0-mL mark...........cccccooeviiiiiiiinenen, 6/pkg .......... 23185-06
Flask, erlenmeyer, 125 ML......c..ccccciiiiiiiiiieciiecee e each ............ 505-43
Flask, volumetric, 250 mL, Class A.........ooooourreiiiiiiieeieeeeeeeeeeeeieeeeeeeean each ......... 14574-46
Hot plate, 3 14" diameter, 120 V....c.coooiieiiieeieeeecee et each ........ 12067-01
Hot plate, 3 14" diameter, 240 V......ooovieiiieeiie et each ......... 12067-02
pH Indicator Paper, 1 t0 11 pH......cooovveviiiiiieieeeeeee e 5 rolls/pkg .............. 391-33
Pipet, serological, 2 ML...........ccciiiiiiiiiiieiie e each ............. 532-36
pH Meter, EC10, portable .........cccoovviiiiieciieeiieeee ettt each .......... 50050-00
Pipet, TenSette, 0.1 t0 1.0 ML......cccoieiiieiiieeieeeee e each .......... 19700-01
Pipet Tips, for 19700-01 TenSette Pipet .......ccceevevveecieeriieiiieecieeeieeene 50/pkg .......... 21856-96
Pipet, volumetric, 1.00 mL, CIass A ......cccccccuvevciiieriieeiie e each ......... 14515-35
Thermometer, -10 10 110 CC.....cooiiiiiiieeeeeee e each ............ 1877-01
Water Bath, with sample cell rack.........cccoocveviiiiiiiiiiiieiceeeeeeeeeen 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.

ikl
5
FErroMOTA A 25 (100 ESLS) - evvvveeermereeeesreseseeeeeeesseseeesesesessesseeesssssesseessssseeeesseeeee 25448-00

fLF5: (4) 25437-68, (2) 25438-66
ERliES 53/ ¢/ E78 L¥ivA i)

FerroMoZal 7 1 B oo 1 A, 25/pkg......... 25437-68
FerroMo ZKiAFI2 B oo 1A 50/pkg......... 25438-66
8. e e D 968-00
‘Eéé?%r’j 50 mL.. ST DU (N 1896-41
FE A L, 10-20-25 mL, W/cap ................................ S 6/pkg......... 24019-06
OPTIONAL REAGENTS
Hydrochloric Acid Solution, 6.0 N (1:1) ..ceovvievieviicieeie e 500 mL.............. 884-49
Hydrochloric Acid, ACS........ooiiiiiiiieiieeeeeee e 500 mL.............. 134-49
Iron Standard Solution, 100 ME/L Fe .....cccccvevevieiiiiiiiieciecieereeeeien 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 .........cccccevieninne. 100 mL MDB............ 1045-32
Sodium Hydroxide Standard Solution, 5.0 N .........ccccceviininnee. 100 mL MDB............ 2450-32
Sulfuric Acid Standard Solution, 1.0N ......coooviiiiiiiiiiiiiiee, 100 mL MDB............ 1270-32
Water, dEIONIZE. ........evvvviiiiiiiieeeeeee et e e 4L........ 272-56
OPTIONAL APPARATUS

Ampule Breaker Kit.......cccoooiiiiiiiiiiieiicces e each.......... 24846-00
Flask, volumetric, Class A, 250 ML .......ccoovviiiiiiiiiie e each.......... 14574-46
pH Indicator Paper, 1 to 11 pH ......cccoiiiiiiiiieeeeee e, 5 rolls/pkg .............. 391-33
pH Meter, SensiOn. 1, portable.................ccccoveveveeeeeeeeeeeeeeeeeeeeeeenean each.......... 51700-10
Pipet Filler, safety Dulb .........cccvveiiiiiiiiiiicceece e each.......... 14651-00
Pipet, TenSette, 0.1 t0 1.0 ML.......ccoviiiiiiiiiiiciieeee e each.......... 19700-01
Pipet Tips, for 19700-01 Pipet .......ccocveieiiieiiieeiiieieeeee e 50/pkg.......... 21856-96
Pipet, volumetric, Class A, 1.00 ML..........cccceeveiiieciiiiiieeee 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.

e) 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 I 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 AIACE: (R k)

prEfE
ESEGES R L 7A 85
TPTZ Bl e 1 A, 100/pkg.......... 26087-99
FEA LG, 10-20-25 mL, W/cap......o.ovveveeeeeeeeeeean | RO 6/pkg......... 24019-06
PR AR AR ACCUVAC &)
TPTZ iR AccuVac . ... L el 25/pkg.......... 25100-25
TR, 5O ML | DT S 500-41
FEM O, 10-20-25 ML, W/CaP.....oeeeeeeeeeeeeeeeeeean | S 6/pkg.......... 24019-06
OPTIONAL REAGENTS
Hydrochloric Acid Solution, 1:1, 6.0 N....ccccooovvereiiieiie e 500 mL.............. 884-49
Iron Standard Solution, 100 ME/L Fe ......ccceevviveviiieiiieieeiee e 100 mL.......... 14175-42
Iron Standard Solution, PourRite Ampule, 25 mg/L Fe, 2 mL............... 20/pkg.......... 24629-20
NItrIC ACI, ACS ... et 500 mL.............. 152-49
Nitric Acid Solution, 1:1. ..o 500 mL............ 2540-49
RoVer Rust REMOVET ......ccocviiiiiiiiiieiiccie et 454 g, 300-01
Sodium Hydroxide Standard Solution, 1.0 N ........ccceeeevieennnnne. 100 mL MDB............ 1045-32
Sodium Hydroxide Standard Solution, S.0 N ........cccceeeeviernennne. 100 mL MDB............ 2450-32
Sulfuric Acid Standard SoOlution ...........cceeveieeeciieenieeriie e, 100 mL MDB............ 1270-32
Water, dEIONIZEM.......covvviiiiiiiie et e e 4L, 272-56
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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/L 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.

kil

gigl
AR (100 tests) 10 ML «....vneeeeei e 24300-00
LF5: (1) 21076-69, (1) 21077-69
P IAmAE: ()
IRl S 53/ ¢/ E78 LW i

R g SIOES UL )5 il N 1 £, 100/pkg.......... 21076-69
BRI AT e, 1 ... 100/pkeg.......... 21077-69
BEG LI, 10-20-25 ML, W/CAP-.veeeceeeeeeeeeeeeeeeenen 2 e, 6/pkg.......... 24019-06
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OPTIONAL REAGENTS

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

High Range, 250 mg/L Mn, 10 mL ......ccoociniiiiiiiiieee e 16/pkg.......... 14258-10
NItrIC ACIA, ACS .. ittt 500 mL.............. 152-49
Nitric Acid SOIUtION 1:1...ccciiiiiiieiiieciieee e 500 mL............ 2540-49
Sodium Hydroxide Solution, 5.0 N .......ccccccoeiiviiiiiiieieeeee e, 100 mL MDB............ 2450-32
Water, dEIONIZEd. ........ooooueeeeiieieeeeeeeeee et e e e 4L............ 272-56
OPTIONAL APPARATUS

Ampule Breaker Kit.......cccoooiiiiiiiiiiiciiccee e each.......... 21968-00
Flask, Erlenmeyer, 250 ML........ccccccoiiiiiiiniiieiie e each............. 505-46
Flask, volumetric, Class A, SO ML ........ooovviiiiiiiiiiiieee e each.......... 14574-41
Flask, volumetric, Class A, 100 ML ........ccccvvviiiiiiiiiieeeeeeeeeeeee e, each.......... 14574-42
Flask, volumetric, Class A, 1000 ML ...........coooeiiiiiiiiiiiieceeeeeeeeee e, each.......... 14574-53
pH Indicator Paper, 1 to 11 pH ......ccovviiiiiiiiii e, 5 rolls/pkg.............. 391-33
pH Meter, sensiOR.1, portable...............cocooveveeeeeveeeeeeeeeeeeeeeeeeeeeeann each.......... 51700-10
Pipet, serological, S ML ..........cccviiiiiiiiiiiiiie e each.............. 532-37
Pipet, TenSette, 0.1 t0 1.0 ML.......cocoviiiiiiiiiiiee e each.......... 19700-01
Pipet, TenSette, 1.0 t0 10.0 ML.......ccooeiiieiiiieiieieeee e each.......... 19700-10
Pipet Tips, for 19700-01 TenSette Pipet .....ccoccevveeeriieriieiiieiieeieeeeien 50/pkg.......... 21856-96
Pipet Tips, for 19700-10 TenSette Pipet .....ccccccvveeeiieriieiiiieiieeieeeeeeen 50/pkg.......... 21997-96
Pipet, volumetric, Class A, 5.00 ML.........cccecoviieiiiriiieiiecieeeee e each.......... 14515-37
Pipet, volumetric, Class A, 1.00 ML.........ccccoviiriiiiiiiiiieciee e each.......... 14515-35
Pipet Filler, safety bulb .......c.ccccvieiiiiiiiiiiiceeee 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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aglcas . JFEEER A8, BN FERERCA T, Jfas RERA R, Res
) 0 mg/L Mn B o BORERIRIL, AL

J&mg/L.

2E: AR TR

TP fERCIE
Tk
CLN 9 5T A T 51 R B R N AN 7 AT
T TP AR BT 5
= 20mg/L
] 10mg/L
i 20mg/L
il 50mg/L
HE FE ) ot 300mg/L
% WAL S R B Bmg /L, W RR 10408 A4

RESCHB O e 2 Bl BERARAT D IRS, SEiE
SEM & 107081, IRJGAESZITR .

Y 0. 5mg/L

B Y SRR b R ) R 3 300mg /LK) CaC0,0 7E A
UK LR 771 2 i NI N A T8 A TR A

B 40mg/L

Bt 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 il
#"5
AR (100 tests) 10 mL . e 24333200

G (2)21223-32, (2) 14577-99, (2)21224 32, (1)21128 02
FrmHE
=SS BRI E:2K 172 g2

BRI s 30 ¥#......50 mL SCDB........... 21223-26
PRI AR, 240 100/pkg .......... 14577-99
PAN FE7RF 0.1%. oo 42 3 ... 50 mL SCDB .......... 21224-26
FBTIK s 10 ML, 4L e, 272-56
REQUIRED APPARATUS

T, 25 ML o [T A 508-40
FEM L, 10-20-25 mL, W/Cap ...o.veeeveeeeeeeenn. 2 e, 6/pkg .......... 24019-06
OPTIONAL REAGENTS

Hydrochloric Acid Solution, 1:1 (6 N).....ccocveveriiiriieciieeieeeiee e, 500 mL .............. 884-49
Manganese Standard Solution, 1000 mg/L Mn..........cccceevevveenereennennnne. 100 mL .......... 12791-42
Manganese Standard Sol; n, PourRite Ampule, 20 mg/L Mn, 2 mL......20/pkg. ......... 21128-20
Nitric Acid Solution, 1:1 ..o 500 mL ............ 2540-49
Rochelle Salt SOIUtiON........cccvieeciiieriieciee e 29mL DB ............ 1725-33
Sodium Hydroxide Solution, 50% ........cccceeviiiiiniiniiniiiiececeeee 500 mL ............ 2180-49
NIric ACIA, ACS oot 500 mL .............. 152-49
OPTIONAL APPARATUS

Ampule Breaker, PourRite Ampule ........c.cccovveviieeciiiniieeiieeee e each .......... 24846-00
Beaker, glass, 1000 ML ........ccccoooiiiiiieiiecie e each ............. 500-53
Cylinder, graduated, mixing, 10 mL ............cccooveiiireiiiiiieeeee e each ......... 20886-38
Dropper, plastic, calibrated, 1.0 mL..........cccoeeeiiiriiiiiieeieeciee e 20/pkg .......... 21247-20
Flask, volumetric, Class A, 1000 mL.........ccccovviiiiiiiiiiieieeeeeeeeeeeeeee each ......... 14574-53
Flask, volumetric, Class A, 100 mML..........coooviviiiiiiiiieeeeeeeeeeeeeeeeee each ......... 14574-42
Pipet, TenSette, 0.1 t0 1.0 ML.......ooociiieiiieeiie e each ........ 19700-01
Pipet Tips, for 19700-01 TenSette Pipet .....cccccevveeeieeriieiiieiieeiieeen 50/pkg .......... 21856-96
Pipet, volumetric, Class A, 10.0 ML ........cccoociiiiviieniiieiieeee e each ......... 14515-38
Pipet, volumetric, Class A, 5.0 ML ........cccooeviiiiriiieeieeeee e each ......... 14515-37
Pipet Filler, safety bulb........ccccooveiiiiiieiiciieieeeeeee 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 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 Molybdenum Voluette Ampule Standard Solution, 500 mg/L

Moe-+.
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¢) 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 {A0.3 mg/L Mos:.
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 jA0.1 mg/L Moe-.
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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Pl (506 )

$5
FHART 2, 10 ML (100 tESES) .. ovvveeeeeee et 26041-00
FUFE: (1) 26042-99, (1) 26043-99, (1) 26044-99, (1) 14265-02

pr&fE

RS BRI L H A i
MolyVer I RFL ..o L A 100/pkg.......... 26042-99
MolyVer 2 _FH 4 . e L AL 100/pkg.......... 26043-99
MolyVer 3 AF£L . ISR (N <) OO 100/pkg......... 26044-99
Fr#idsn (A ACCUVAC ﬁf‘ﬂ#ﬁ)
MolyVer 65HIRFAccuVac—2 (25eSS) ...vvivvnnieniieeeeeeeeeeeee e 25220-98
ALF5: (1) 25220-25, (1) 26154-36
CDTA I 0.4M. s 4 V. 15 mL SCDB.......... 26154-36
MolyVer 6 iR7F|AccuVac ZHHM oo, 1 e, 25/pkg......... 25220-25
Prf s (AR )
B7J] . e e, A s 968-00
T tbéaﬂi 10-20-25 mL, w/cap ................................ 2R 6/pkg......... 24019-06
IR ACCUVAC %)
FERR, 50 ML e 2 A s 500-41
FEM L, 10-20-25 mL, W/Cap......cooovveveeeeeeeeereenn. | EOR 6/pkg.......... 24019-06
OPTIONAL REAGENTS
Molybdenum Standard Solution, 10 mg/L MO6+......cceevveercreeeneriennnenn. 100 mL........... 14187-42
Molybdenum Standard Solution, Voluette Ampule,
500 mg/L Mo6+, 10 ML..eeiiiiiiiiiiiiiiiee e 16/pkg.......... 14265-10
NItric ACI, ACS... e 500 mL.............. 152-49
Sodium Hydroxide Standard Solution, 5.0 N .........ccceeeveernennne. 100 mL MDB............ 2450-32
Sulfamic Acid Powder PilloWS .........ccccccviiiiiiniieciieceeeecee e 100/pkg............ 1055-99
Water, dCIONIZEd.........cooouieveiiieeeeeeeeeee e e e e e e e e e 4L.............. 272-56
OPTIONAL APPARATUS
AccuVac SNapper Kit......ccvviciiiiiieiieee et each.......... 24052-00
Ampule Breaker Kit.........ooooviiiiiiiiiie et each.......... 21968-00
Cylinder, graduated, mixing, 25 ML.........cccccceeviiiviienienieciecre e, each.......... 20886-40
Filter Paper, folded, 12.5 CM......ccovieiieiieiieiiecieeeeeeeeeee e 100/pkg............ 1894-57
Flask, Erlenmeyer, 250 mML......c..cccooieviiiieiiieie e each............. 505-46
Funnel, poly, 65 MM ........cccoeeiiiiieiecieciecreeeeee e eee each............ 1083-67
Pipet, serological, S mL .......c.ccocveviieiiiiiiciecieee e each............ 532-37
Pipet, TenSette, 0.1 t0 1.0 ML......cocviviiiiiiiiiieeeeeeecee e each.......... 19700-01
Pipet Tips, for 19700-01 TenSette Pipet ......ccccvevvveviievienienieereereeieenne 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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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
Mo6+.
¢) 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 Moé+. 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.
B il
A, 20 mL AE4 (100 tests) . e 24494200
ALF5: (1) 23524-49, (1) 23525-12, (1)25575 -02
pr&af R
Rl S 52/ €/N"S LA 85

BT BRI e L AL 100/pKg .......23524-49
B2 AR oo 0.5mL .... .50 mL MDB........23525-12
TR, 25ML e DS A e 1896-40
FEAH L, 10-20-25 ML, W/CAP w.voveveeeeeeeeeeeeenen S 6/pkg .......24019-06
OPTIONAL REAGENTS

Hydrochloric Acid Solution, 1:1, 6.0 N .....ccooviiviiieieeeieeee e 500 mL ........... 884-49
Molybdenum Standard Solution, PourRite Ampule

75 ME/L M6+, 2 ML ..ottt 20/pkg ....... 25575-20
Molybdenum Standard Solution, 10 mg/L M06+.........cccoueevvrenreeenreennne. 100 mL ....... 14187-42
Sodium Hydroxide Standard Solution, 1.0 N.........cccceeeevrenrnennnen. 100 mL MDB......... 1045-32
Water, dCIONIZEA .......ooovveieiiiieeeeeeeeee e 4L ... 272-56
OPTIONAL APPARATUS

Cylinder, mixing, graduated, S0 ML ........ccccceeviieviiinienieciecrecre e, each ......... 1896-41
Filter Paper, folded, 12.5 CM .....ccovieviiiieiieieciece e 100/pkg ......... 1894-57
Funnel, poly, 65 MML.......cccoooiiiiiiiiiie e each ......... 1083-67
PH Paper, 1-11 pH UNILS ..ovveveiiiiieiieiiecie e 5 rolls/pkg ........... 391-33
Pipet, TenSette, 0.1 t0 1.0 ML.....cooiiiiiiiiiiecie e each ....... 19700-01
Pipet Tips, for 19700-01 TenSette Pipet ......ccccvvevvvevciieniieeieeieeeee e 50/pkg ....... 21856-96
Pipet, volumetric, 10.00 mL, Class A .......ccccevievieiiecieeie e each ....... 14515-38
Pipet Filler, safety bulb........c.cooveeviiiiiiiiiiecieccce et each ....... 12189-00
PourRite Ampule Breaker ...........cocvevviiiiiiiiiieieiecie 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 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.

P T2

#5

BRI, 25 mL KRS (100 1eSES) «...vve e 22426-00
£ $5: (2) 7005-99, (4) 21501-66, (2) 21502-32

ERHIELES BRI A )

EDTA B ARIRFE oo, 2 . 100/pkg.............. 7005-99
AR R E-BER ER A 2 50/pKg............. 21501-66
PAN. FEZRF, 0.3%. oo 2mL......... 100 mL MDB........... 21502-32
FEG LI, 10-20-25, W/CAPS v X 6/pkg........... 24019-06
FEBETTK e 10mL. ..o, AL, 272-56
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IR

BT T, e L T 968-00
T, 25 ML  F A 20886-40
OPTIONAL REAGENTS

Nickel Standard Solution, 1000 mg/L Ni ......cccceeiieiiiniiiiiiieeeeeeen, 100 mL.......... 14176-42
Nickel Standard Solution, Voluette Ampule, 300 mg/L Ni, 10 mL........ 16/pkg.......... 14266-10
NItrIC ACIA, ACS .. et 500 mL.............. 152-49
Nitric Acid SoIution, 1:1....coovmiiiiiiiiiiiiieee e 500 mL............ 2540-49
Sodium Hydroxide Standard Solution, 5.0 N ........cccceeevvvennennne. 100 mL MDB............ 2450-32
OPTIONAL APPARATUS

Ampule Breaker Kit.......cocoooiiiiiiiiiiiciiccc e each.......... 21968-00
Flask, volumetric, Class A, 100 ML ........ccccvvviiiiiiiiiieeceeeeeeeee e each.......... 14574-42
Flask, volumetric, Class A, 1000 ML .............ooooiiiiiiiiiiiieeeeeeeeeeee e each.......... 14574-53
pH Paper, 1 to 11 pH UnitS........ccccvieeiiiiiiieiie e 5 rolls/pkg.............. 391-33
pH Meter, EC10, portable.........c..coooviiiiieiiiiieieeeiee ettt each.......... 50050-00
Pipet, serological, 1 ML ........ccccoiiiiiiiiieiiie e each.............. 532-35
Pipet, serological, 5 ML .......ccccuiiiiiiiiiiiecie e each.............. 532-37
Pipet, TenSette, 0.1 t0 1.0 ML......coooviiiiiiieiieeiece e each.......... 19700-01
Pipet Tips, for 19700-01 TenSette Pipet ........cceevevvevcriieniieiiieeieeeieeens 50/pkg.......... 21856-96
Pipet, volumetric, Class A, 5.0 ML........ccccooviiiiiiiiiiiieeieeeee e each.......... 14515-37
Pipet, volumetric, Class A, 10.0 ML.........cccccoviiiiiiriiieii e each.......... 14515-38
Pipet Filler, safety bulb .......c.cccciieiiiiiiiiiicceeee et each.......... 14651-00
Thermometer, -10 t0 110 JAC........ccoociiiecieeieeeee e 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 I) 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/LL 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.

Pk AIACE: (R A5k )
P E
BN BRI LA 5

NitraVer SEFRERRFIMAL ...l 0 100/pkg .......21061-69
FEA L, 10-20-25 ML, W/CAP w.vooveeeeeeeeeeee e e 6/pkg .......24019-06
PR RFIAIR(ERH ACCUVAC %K)

NitraVer SESFRERRF 2. ..o ] 25/pkg ......25110-25
FERE L SO ML oo | DO each ........... 500-41
FE T e | ST 6/pkg ......... 1731-06
OPTIONAL REAGENTS

Bromine Water 30 @/L.......cccoooiiiiciiiiiie et 29 mL* ... 2211-20
Nitrate Nitrogen Standard Solution, 10.0 mg/L as (NO3--N) .................. 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 ....coooviiiiiiiiiieiiecee e 20/pkg ....... 14260-20
Phenol SoIUtion ..........c.cooiiiiiiiiiii e 29 mL ......... 2112-20
Sodium Hydroxide Standard Solution, 5.0 N......c.ccccceviniininnncnenienens 50 mL* ......... 2450-26
Sulfuric AcCid, ACS.....coiiieeeeeieeee ettt 500 mL* ........... 979-49
Water, dEIONIZEA ....cooveeviiiiiiiiie ettt eaaaee s 4L ........... 272-56
OPTIONAL APPARATUS

AccuVac SNapPer Kit.......cvveciiiiieciie et each....... 24052-00
Cylinder, graduated, mixing, 25 ML........ccccocveviiiriiiiieiieeeeesee e each......... 1896-40
Dropper, for 29-mL DOttIe........c.ocoievieiiieiiiiicieeeeee e each......... 2258-00
pH Indicator Paper, 1 t0 11 pH ...c.ccoviiiiiiiiiiieeeeeeee e 5 rolls/pkg........... 391-33
pH Meter, sensiORmI, POTtable.............c.c.oveveveueueeeeeeeeeeeeeeeee e, each....... 51700-10
Pipet Filler, safety bulb .......c.ccooveviieiiiiiiiiieiieeeeee e each....... 14651-00
Pipet, serological, 2 ML .......c.ccceeviiiiiiiiieiieierie e each........... 532-36
Pipet, TenSette, 0.1 t0 1.0 ML......ccciiiiiiiiieeiecie e each....... 19700-01
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Pipet Tips, for 19700-01 TenSette Pipet .......ccceoeeviiriiiiieiienierieeee 50/pkg....... 21856-96
PourRite Ampule Breaker...........coocoviiiiiiiiiiieii et 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.
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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.
e) 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.

Pk AIACE: (R A5k )
P E
BN BRI LA 5

NitraVer SEFRERAFIL ... 0 100/pKg .......21061-69
FEA L, 10-20-25 ML, W/CAP w.vooveeeeeeeeeeee e S 6/pkg .......24019-06
PR RFIAIR(ERH ACCUVAC %K)

NitraVer SESFRERRF 2. ..o ] 25/pkg ... 25110-25
FERE L SO ML oo | DO each ........... 500-41
FE T e | ST 6/pkg ......... 1731-06
OPTIONAL REAGENTS

Bromine Water 30 @/L .....cccuveeiiiiiie et 29 mL*............ 2211-20
Nitrate Nitrogen Standard Solution, 1.0 mg/L as NO3-N.........cccceeuveene 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 mML....coooiiiiiiieiieeieeeecee et 20/pkg............ 1947-20
Phenol Solution, 30 @/L .......c.cooiiieiiieeie et 29 mL............ 2112-20
Sodium Hydroxide Standard Solution, 5.0 N .......c..cccccevevivennnnns 50 mL SCDB-............ 2450-26
Sulfuric Acid, ACS ... e 500 mL+.............. 979-49
Water, dEIONIZEM........c.vveiiieiiiieieie e 4L 272-56
OPTIONAL APPARATUS

AccuVac Snapper Kit......ccooeciiiiieiieeeeeeesee e each.......... 24052-00
Cylinder, graduated, mixing, 25 ML.........ccccccoeviiviienienieeie e, each.......... 20886-40
Dropper, for 1-0Z DOttle .......oocvvviiiiieie e each........... 2258-00
pH Paper, 1 to 11 pH units........coceeviiiiiiiiiiieeeeeece e 5 rolls/pkg.............. 391-33
pH Meter, sensiORm1, pOTtable...............cceveueueueueeeeeeiieeeeeeeeeeeseeeeeeenenas each.......... 51700-10
Pipet Filler, safety bulb ........cccccveveiiiciiiiieiiesiecie e each.......... 14651-00
Pipet, serological, 2 ML .......c.ccccievvieriiiniiiiecieee e each............. 532-36
Pipet, TenSette, 0.1 t0 1.0 ML......cccoeviiiiiiiieieeieeeee e each.......... 19700-01
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Pipet Tips, for 19700-01 TenSette Pipet ........cceeveeevieneenieniieeeeeenee 50/pkg.......... 21856-96
PourRite Ampule Breaker...........cooooviiiiiiiiiiieeieeee 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 1) 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.

ikl

(EEFEAHFR ERIRT] 8 (100 SES). ... et e, 24298-00
ALF5: (1) 21071-69, (1) 21072-49

IRl S 53/ ¢/ E78 LW i

NitriVer 3 AR ERARAII L ocvoee 1A . 100/pkg.......... 21071-69
NitraVer 6 AR ER IR AL oo, 1 e, 100/pkeg.......... 21072-49
TR, 25MLuieeeeeeeeee s | SO S 1896-40
FES LA, 10-20-25 mL, W/ Cap....veeeeeeeeeeeeeeeen. ST 6/pkg.......... 24019-06
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OPTIONAL REAGENTS
Description Unit Cat. No.

Bromine Water, 30 @/L.......cccoooiiiiiiiiieeeeeet 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.eoiiiiiiiiieieee e 20/pkg.......... 25587-20
Phenol Solution, 30 @/L .....ccooiiiiiiiiieeeee et 29 mL............ 2112-20
Pretreatment Kit, contains: (1) 2112-20, (1) 2211-20 .....coovvevvveecrveenrenee. each............ 2268-00
Sodium Hydroxide Standard Solution, 5.0 N ........ccceeevriennennns 50 mL* SCDB............ 2450-26
Sulfuric Acid, ACS ...t 500 mL*.............. 979-49
Water, dEIONIZEd.........oooeeeeiiiieee et 4L........... 272-56
OPTIONAL APPARATUS

Ampule Breaker, PourRite AmMpules .........ccceeevieiciiieriiiniiecieee e each.......... 24846-00
Dropper, for 29-mL DOttle........c.coooviiiiiiiiiiieiicce et each............ 2258-00
Flask, volumetric, Class A, 100 ML ........cccoovviiiiiiiiiieee e each.......... 14574-42
pH Indicator Paper, 1 to 11 pH .....cocooiiiiiiiiiiieeee e, 5-roll/pkg.............. 391-33
pH Meter, sensiORm~I, pOTtable. ..............coeveueueeeeeeeeeeeeeeeeeeeeeeeseeeeeeennns each.......... 51700-10
Pipet, serological, 2 ML ..........cccvviiiiiiiiiiiiiic e each.............. 532-36
Pipet, TenSette, 0.1 t0 1.0 ML.......cocciiiiiiiiiiieieecee e each.......... 19700-01
Pipet Tips, for 19700-01 TenSette Pipet .....cccccvveeevvevciiiiiierieeeieeeeeieen 50/pkg.......... 21856-96
Pipet, volumetric, Class A, 2.00 ML........ccccccoviiriiiriieiiieeieeeiee e each.......... 14515-36
Pipet Filler, safety bulb .......c.cccovieiiiiiiiieiicceeee e each.......... 14651-00
Thermometer, -10t0 110 OC ..o each ......... 1877-01

Nitrate at these levels can be determined directly using the Nitrate Ion 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.
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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 (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 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 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.
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il

NitraVer fiffg#h Test (®N Tube 7% (50 tests) ovvrverevrenns 26053-45
F135: (1) 26055-46, (1) 272-42, *(50) HiME £h i b 75 v

pr&fE
LSS (52 /N7 Hhr 8
Nitrate iR 2R AL AT . ....oovoeeeeeeeee Lo, 50/PKE...cvevererererenennan *
NitraVer GR7] B KDL ..ovvvviiiiiiiiiiiiiiieeciseieeiees L, 50/pkg......... 26055-46
COD FERHLEF oo | S ... 48464-00
b et | FO N 25843-35
TenSette T, 0.1 0 1.0 ML.eooivoioeiieeeis | DO S 19700-01
Pipet Tips, for 19700-01 TenSette Pipet ................... Varies ......coeeeeenennn 50/pkg.......... 21856-96
TR s 13 e, N 18641-00
OPTIONAL REAGENTS
Nitrate-Nitrogen Standard Solution, Voluette
Ampules, 500 ME/L N ....ooiiiiiiiiiieieecee et e 16/pkg.......... 14260-10
Sodium Hydroxide Standard Solution, 5.0 N .........ccccceeviiiiiiiiieecreene, 50mL ............ 2450-26
Sulfuric Acid, ACS, concentrated...........coovuvvveeiiiiiiiiiiieiieeee e 500 mL.............. 979-49
UTEA, ACS ..ottt e r et 100 g.......... 11237-26
Water, dEIONIZEd.........ooooviereiiiee e e e e e e e 4L.............. 272-56
OPTIONAL APPARATUS
Ampule Breaker Kit.......ccoooiiiiiiiiiiiciiccieeee et each.......... 21968-00
Cylinder, graduated, mixing, 25-mL (3 required)........cccccevveevrrerreeennreennne. each.......... 26363-40
Flask, volumetric, Class A, SO ML ........ooovviiiiiiiiiiieee e each.......... 14574-41
pH Paper, 1 to 11 pH UnitS.......cccccvieviiiieiieeiieeeeeeee e 5 rolls/pkg.............. 391-33
Pipet, volumetric, Class A, 2 ML........ccccoeeiiiiiiiriieecieee e each.......... 14515-36
Spoon, MEaSUrINg, 0.5 ...occvveeeeriieiiieciee ettt e eee e e ereeeseaeesveesaae 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 jaF) 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.

P A
Pl
EBIZGES BRI L X4 i)

NitriVer 2 FEEREIRF AR ..o ] 100/pkg ............ 21075-69
FEA L, 10-20-25, W/ CaP...voeeeeeeeeeeeeeee 2 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 ...ooioiiiiiie ettt e sre e b e eereesree e 454 g ............ 2452-01
Water, dEIONIZEA .......oooovieeiiiieeeeeeeeeeee e e e e eeans 4L .. 272-56
OPTIONAL APPARATUS

Balance, analytical, 110 V........ccooooiiiiiiiieiiee et each .......... 26103-00
Balance, analytical, 220 V........ccooooiiiiiiieie et each .......... 26103-02
Flask, volumetric, 1000 ML ..........cooovviiiiiiiiiiiieeeeeeeeeeeee e each ............ 547-53
Flask, volumetric, 100 mL, Class A.........coooovvueviiiiiiiieieeeeee e each .......... 14574-42
Pipet, volumetric, 10.00 mL, Class A ......c.ccccoveeviierciiieiieeee e each ......... 14515-38
Pipet Filler, safety bulb........c..cccvieoiiiiiiiiiicciieee 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

L/

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 NO:2-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. 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 A0.001 mg/L NO2-N for the powder pillow method and ;A0.003 mg/L
NO:--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.

kil
P E
IR BRI FAp )

NitriVer 3 AR ERARFRI AL oo, 1 100/pkg....... 21071-69
o

NitriVer 3 fifREA7 AccuVac ZEHIM...ovvevene. 1 2. 25/pkg....... 25120-25
A, 50 mL (for AccuVac procedure) .........c.coeuvevvennnee. | R AN 500-41

or

FE AL L 2, 10-20-25 mL (powder pillow procedure) .....2 ......cocoeeeee... 6/pkg....... 24019-06
OPTIONAL REAGENTS

Nitrite Standard Solution, 250 mg/L as NO2-N .......ccccevvviieiciieeieenneenn, 500 mL ....... 23402-49
Water, dCIONIZEd. ........coooueeieiieiee e e e e e e e e eenanes 4L........ 272-56
OPTIONAL APPARATUS

Description Unit Cat. No.
AccuVac SNapPer Kit......ccvviciiiiieciie ettt each....... 24052-00
Flask, volumetric, 250 mL...........ccoooviiiiieiieeeeeeeeeee e each....... 14574-46
Flask, volumetric, S00 mL...........cccoooiiiiieeiiiieeeeeeeeee e each....... 14574-49
Pipet, serological, 10 ML .........cccoeoiiiiiiiiiiiiet e each........... 532-38
Pipet, TenSette, 1 t0 10 ML......ccccvieiiiiieriieeie e each....... 19700-01
Pipet Tips for 19700-01 TenSette Pipet .......cccvevvveriiiieeviieiienieeieeve e 50/pkg....... 21856-96
Pipet, volumetric, Class A, 5.00 ML........c.cccveviiviinieeieciecre e each....... 14515-37
Pipet, volumetric, Class A, 10.00 mL.........cccccovveviivienieeiecre e each....... 14515-38
Pipet Filler, safety bulb .......c.ccoveiiiiiiiiiciiiecece e each....... 14651-00
Thermometer, -10 t0 110 jAC.......ccccciiiiierieiiecie 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 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 NO2-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.

il

NitriVer.3 fiHf £ Test j®N Tube TF Set (50 teStS) ovovrrvrvrrriveirieieiieieieieieieieans 26083-45
U 5:

(50) NitriVer.3 FHEREE Test (RN TREFIL ovovvoveoeoeeeeeeeeeeeeesee e *
TRIET T, 6 X 10 MM, O/PKE .ot 22758-06
TG, for 22758-06 VIalS, 6/PKE......c.vveeereeeerereeeeeeeeieeeee et 22411-06
BB TR, TO0-ML oottt 272-42
LES BRI FAfL =)
COD/TNT TR o oveeieiiieeeeeeieeee e | I 48464-00
T A e 1-3 e, A, 18641-00
U, TenSette, 1 t0 10 ML...vvieeeeeeeeeeeeeeeeeeeeeeeeeee, Lo, M 19700-10
Pipet Tips for 19700-10 TenSette Pipet .......ccceevvevvveveennenns | R 50/pkg....... 21997-96
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OPTIONAL REAGENTS

Nitrite Standard Solution, 250 mg/L as NO2-N ......cccecvviiiiiinieieieee, 500 mL ....... 23402-49
Water, AEIONIZE.........evvveiiiiiiieeeeeee et eeaaaee s 4L........ 272-56
OPTIONAL APPARATUS

Flask, volumetric, 250 ML..........cooiiiiiiiiiiiiieeeeee e each....... 14574-46
Flask, volumetric, 500 ML..........cooovioiiiiiiiiiiiiieeeeeee e each....... 14574-49
Pipet, volumetric, Class A, 10.00 ML...........ccceeviiiiiiiiiiiecieece 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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&N wA RS = 100 mg/L, PLPO,—P 1t

T 1 6 R AVrE & 300 mg/L, LA SOt

ALy o FEO= AR R B, T DUZ DL D RN BRI
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FENE, T DT HACH 2 ) [958 JH 2 A8 B 17
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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 ;aC 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 NH3-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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B fe R AES (8 RS R)
AR for 10-mL FEE (100 teSES) ©.veevveeeee e a2, 26680-00
fF5: (2) 26531-99, (2) 26532-99
T HmHE
RAFPE R AT igs)

Ammonia Cyanurate AL .o 2 100/pkg .......... 26531-99
Ammonia Salicylate AL oo 2 o 100/pkg .......... 26532-99
FE &b EE I, 10-20-25 ML, W/ €aP cvovvveeeeeeeenen, 2 e 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 .......c.ccccoiiiiiiiciiiiieceeeee e each .......... 20886-40
Sodium Hydroxide Standard Solution, 1.0 N..........ccceevviernnnnnns 100 mL MDB ............ 1045-32
Sodium Hydroxide Standard Solution, 5.0 N.........cccceeeevveernennnne. 50 mL SCDB ............ 2450-26
Sodium Thiosulfate Standard Solution, 0.1 N..........ccceeeuvvvvneeen.. 100 mL MDB .............. 323-32
Sulfide Inhibitor Reagent Powder PillOWS ..........ccccoevveviienciiieieeeiee 100/pkg ............ 2418-99
Sulfuric Acid, concentrated, ACS .......cooovooiiiiiiieieeeeeeeeee e 500 mL .............. 979-49
Sulfuric Acid Standard Solution, 1.0 N......cccovvvveiiiiiiiiiiiieeeee. 100 mL MDB ............ 1270-32
Water, dEIONIZEA .......oooveiriiiiiiie e 4L ... 272-56
OPTIONAL APPARATUS

Cylinder, graduated, polypropylene, 500 mL...........ccccoeveiieviienciieeieeene. each ........... 1081-49
Distillation Heater and Support Apparatus, 115V ...cccooviiviiiiciieieeeies each .......... 22744-00
Distillation Heater and Support Apparatus, 230 V ......cccvveviievcieeeiieeeieens each .......... 22744-02
Distillation Set, General PUrpose .........cccocvveeeiiieriieiciieeie e each .......... 22653-00
Filter Paper, folded, 12.5 CM ...ooeiiiieiieciee et 100 ............ 1894-57
Flask, Erlenmeyer, polypropylene, 500 mL ..........ccccoeeeeiiiniiieiiieenieeeieeens each ............ 1082-49
Flask, volumetric, Class A, 100 mML.........ccoooviviiiiiiiiieeeeeeeeeeeeeeeeee each ........ 14574-42
Funnel, poly, 65 MM........ccccooiiiiiiiiiiiieie et each ........... 1083-67
pH Meter, sensiOR.1, POTtabIe .............cocoevevevriieieeiereieieeeeeieseeeseesieieseans each .......... 51700-10
Pipet Filler, safety bulb..........ccccviiiiiiiiiiecie e each .......... 14651-00
Pipet, TenSette, 0.1 t0 1.0 ML.......coociiiiiiieeieeeeee e each ......... 19700-01
Pipet Tips, for 19700-01 TenSette Pipet .....ccccccvveeeieeriieiiieciieeieeeeen 50/pkg .......... 21856-96
Pipet, volumetric, Class A, 2.0 ML ........cccceeiiiiiiieeieeeiee e each ......... 14515-36
PourRite Ampule Breaker Kit .........c.cccvveviiiieiiiiiiiiiicieceeesee e each .......... 24846-00
Thermometer, -10 t0 110 jAC.......c.cccceeviieriieieeieereere 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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ppm TKN = 75 A

BxC

17. WRIEAKIHER  H: KFEHHppm TKN=mg/L TKN
H e &5

A = mg/L BofE

B = g (or mL/K) WWfi#
HUFE il

C=mL VHfRE AR
PaRIK YA

Table 1 Analysis Volumes Based on Concentration

AQUEOQOUS 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
106-5600 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 NHs-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 Nitrogenj+ (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.

kA%l

LT IR T 2 e, 24953-00
f135: (1) 21196-49, (1) 23766-26, (1) 21194-49, (1) 23765-26, (1) 282-32, (1) 23144-26, (1)
979-49, (1) 22519-26

WRFFRE BFIRIR AT g

T A 500 20mL...eeenee 490 mL.......... 21196-49
T IIFFETE T oo 6 ... ...50 mL SCDB.......... 23766-26
NESSIETS TIT oot 2MLiieiin. 500 mL......... 21194-49
Polyvinyl R EGH] ..o 6 ... 50 mL SCDB.......... 23765-26
AL BIFRUEZI, 8.0 N ANE 100 mL MDB.............. 282-32
AL BIFRUEZET, 1O N ANE 50 mL SCDB.......... 23144-26
TRAETR, ACS oo 6mL....oooonnn 500 mL.............. 979-49
TN FEZRT oo 2 J...... 50 mL SCDB.......... 22519-26
B T K e ANTE oo AL, 272-56
Boiling Chips, BEAAE. ..o 2-3 e 500 g.......... 20557-34
TR, 25 ML, 2, ST 21190-40
B, TenSette, 0.1 10 1.0 ML.voveveeeieeeeeeeeeeee, Lo, A e, 19700-01
FEWEME, 19700-01 TenSette B ..o R 50/pkg.......... 21856-96
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RPN eeverererereresneneseseseseee D T 20974-00

FEA L, 10-20-25 mL, W/ €ap.....c.cveeeeeeeereieeans S 6/pkg.......... 24019-06
HRIE BT L s i e —

THMRAE AL E, 115V e, Lot T 23130-20
THMEAE AL E, 230 V e, Lot e (N 23130-21
OPTIONAL REAGENTS

Ammonia Nitrogen Standard Solution, 1 mg/L NH3-N............cccceeee. 500 mL............ 1891-49
Ammonia Nitrogen Standard Solution, Voluette Ampule,

150 mg/L NH3-N, 10 ML ..ooiiiiiiiee e 16/pkg.......... 21284-10
Ammonia Nitrogen Standard Solution, 100 mg/L NH3-N..................... 500 mL.......... 24065-49
OPTIONAL APPARATUS

Description Unit Cat. No.
Ampule Breaker Kit .......c.ooocviiiiiiiiiiiciiee e each .......... 21968-00
Balance, Acculab POCKEt Pro..........coovvviiiiiiiiiiiiiieeeeeeeeeeeee e each .......... 25568-00
Bottle, glass dispenser, 118 ML..........cccoevviiieiiiiiiie e each .............. 591-00
Bottle, plastic wash, 1000 mL..........ccccoeoviiieiiiiiiieeieeeiee e each ............. 620-16
Cylinder, graduated, 50 ML..........ccccooiiiiiiiiieiiece e each ............. 508-41
Flask, volumetric, 100 mL, Class A.........coooourriiiiiiiiiiieeeeeeeeeeeeieeeeee e each ......... 14574-42
Mini Grinder, 120 Vi....oooo oo each .......... 20991-00
pH Paper, 1 to 11 pH UNits ....c.ccocvvieriiieiiicieecieeeevee e 5 rolls/pkg .............. 391-33
Pipet, volumetric, Class A, 0.50 ML ........cccoeviiiriiieeciieciieeee e each ......... 14515-34
Pipet, volumetric, Class A, 1.00 ML ........ccccoooiiiriiieciieiiecee e each ......... 14515-35
Pipet, volumetric, Class A, 2.00 ML ........cccocoviiriiieciieiieeee e each ......... 14515-36
Pipet, volumetric, Class A, 5.00 ML ........ccccocvvieriiieciieiieeee e each ......... 14515-37
Pipet, volumetric, Class A, 10.00 ML .........cccoeociiieriieniieeieeeecee e each ......... 14515-38
Pipet, volumetric, Class A, 15.00 ML ........cccoeviiiieriieie e each ......... 14515-39
Pipet, volumetric, Class A, 20.00 ML ........cccoeveviieriieriieeie e each ......... 14515-20
Pipet, volumetric, Class A, 25.00 ML ........ccceeviiiieeiieiieee e each ......... 14515-40
SALELY GLASSES .eovviieiiieeiie ettt ettt e e re e s re e e e e sb e e etaeenebeeens 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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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 NHs-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/LL. 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/L 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/LL 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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il

AmVer &AW —E (25 tests)... cereeeen260045-45
FUFE: (1) 23952-66, (1) 23954-66, (1) 272-42, *(50) AmVer Low Range Vials

pr&fE
Rl N BN Hhr e
AmVer WM, Test {®N Tube .....cocoovvevvreee. 2 Koo 50/pKE..eceeeiiirinne. *
KR ERARFRS AL, 5 mL sample.......oovvveveverennnns 2 A, 50/pkg.......... 23952-66
Cyanurate Reagent Powder Pillows, 5 mL sample .... 2 f....................... 50/pkg.......... 23954-66
CODIEILZR ettt | SRR e, 48464-00
TR s 13 s A s 18641-00
TenSette BT, 0-10 ML ..o | DR ST 19700-10
FETETHE oo S 50/pkg.......... 21997-96
Tk e L M 25843-35
OPTIONAL REAGENTS
Nitrogen, Ammonia Standard Solution, 1.0 mg/L NH3-N .................... 500 mL ............ 1891-49
Nitrogen, Ammonia Standard Solution, 10 mL
Voluette ampules, 50 mg/L NH3-N........ccccooiriiiiiniiiiiiieciee e 16/pkg .......... 14791-10
Nitrogen, Ammonia Standard Solution, 2 mL
PourRite ampules, 50 mg/L NH3-N.........ccooevviiiiiiiiiiins rvreieeeiieenns 20/pkg .......... 14791-20
Hydrochloric Acid, ACS .......cooiiiieeeieeeecee et e 500 mL .............. 134-49
Sodium Hydroxide Standard Solution, 5.0 N.........cccceeevveennennnne. 50 mL SCDB ........... 2450-26
Sodium Hydroxide, 1.000 N .......ccooiriiiieieeeee e 100 mL MDB ............ 1045-32
Sodium Thiosulfate Standard Solution, 0.1 N..........ccceeeuvvvvneeenn. 100 mL MDB .............. 323-32
Sulfide Inhibitor Reagent Powder PilloWS ..........cccceevveviienciieeniieeiene 100/pkg ............ 2418-99
Sulfuric Acid, 1.00 N ..o 100 mL MDB ............ 1270-32
Water, dCIONIZEA .......ooooeiiiiiiieiee e 4L ... 272-56
OPTIONAL APPARATUS
Ampule Breaker Kit .......cooocviiiiiiiiiiiciiecece et each ......... 21968-00
Cylinder, graduated, mixing, 25 mL, Class A......c.ccccccvevvieriieenieeriee s each ............. 508-40
Distillation Apparatis St .......c..cccveeriiiiiieeiiieciie e each ......... 22653-00
Heater and Support Apparatus (for distillation), 115 Vac.........ccceeeeveeennnnne each .......... 22744-00
Heater and Support Apparatus (for distillation), 230 Vac.........ccceeevveennnnne each .......... 22744-02
Filter Paper, folded ........ccoocviviieiieiieiccie et 100/box ............ 1894-57
Flask, Erlenmeyer, 500 ML ........cccccoviviiiiiiiieciecie e each ............. 505-49
Flask, volumetric, 50 mL, Class A.......c.coovvvieiiiiiiee e each .......... 14547-41
Funnel, analytical (for filtering) ..........cccoeeveveiieciieciieiieeeereesee e each ........... 1083-68
Jack, laboratory (use with distillation apparatus)...........ccceevvevvercverveenennne. each .......... 22743-00
pH Indicator Paper, 1 t0 11 pH.....cooeevviiiiciieieeeeeee e, 5 rolls/pkg .............. 391-33
Ampule Breaker Kit, POUTRItE ........cccovvviiiiiiiiiiieiceece e, each .......... 24846-00
Thermometer, -20 t0 110 jAC.........ccciiciiriieiieeeeesee e each .............. 566-01
Thermometer, -10 t0 260 jAC..........ccceecveeeiieiierieeesee e each .......... 26357-01

For Technical Assistance, Price and Ordering
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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 ;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

Safety

Ammonia compounds combine 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 green-colored solution.

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.

il
AmVer. 2 Z ik ]2, TNT (25 tests) .. . 26069-45
£ FE: (1) 23952-66, (1) 23954-66, (1) 272-42, *(50) AmVer HR Vials

RS E

EVlELES TN B )

AmVer. HR Test ®N Tube. i{FH . 2 M e S50/PKE v, *
BATKREISARF] .. 2 40 50/pkg ......... 23952-66
FRFIRIRERSARA] .. 2 40 50/pkg ......... 23954-66
COD/TNT BB e, | IR A e 48464-00
TenSette. BT, 0-1 ML +eeeveeeeeeeeee et | TR A s 19700-01
FEMEEE oo varies ......... 50/pKg...cveveerennn 21856-96
TR e 13 oo, A e, 18641-00
I OO | R A s 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 .o 20/pkg .......... 21284-20
Hydrochloric Acid, ACS ..o 500 mL .............. 134-49
Sodium Hydroxide Standard Solution, 5.0 N..........cccoevvviiiiiiiniieeieeens 50mL ............ 2450-26
Sodium Hydroxide Standard Solution, 1.0 N..........cccoeeeviiiviiiinieenne. 100 mL ............ 1045-32
Sodium Thiosulfate Standard Solution, 0.1 N........ccoevvvviiiiiiiiiininnnen. 100 mL .............. 323-32
OPTIONAL REAGENTS (continued)

Quantity Required

Description Per Test Unit Cat. No.
Sulfide Inhibitor Powder PilIOWS .........ccccieviieeciiiiiieciieceeecee e, 100/pkg............ 2418-99
Sulfuric Acid, 1.00 N..oooiiiiiiiiee e 100 mL MDB............ 1270-32
Water, dEIONIZEd.........coooeeieiiiiee e 4L i 272-56
OPTIONAL APPARATUS

Cylinder, 25 mL, graduated, MiXing..........ccccoveervieeerieeririeniieesiee e esveens each.......... 20886-40
Distillation Apparatus Set, general purpose ........ccccecveeeevveerieencieeerieesneenns each.......... 22653-00
Heater and Support Apparatus (for distillation), 115 VAC...........cccvveenne.. each.......... 22744-00
Heater and Support Apparatus (for distillation), 230 VAC............cceeeune.. each.......... 22744-02
Filter Paper, folded.........ccooocviiiiiiiiiececeeeece e e 100/pkg............ 1894-57
Flask, Erlenmeyer, 500 ML..........cccceoeviiiiiieiiieciie e each............. 505-49
Funnel, analytical (for filtering)..........ccccevvueevciiieiiieriie e each............ 1083-68
Jack, laboratory (use with distillation apparatus) ...........ccceeeveeriiercreeenenns each.......... 22743-00
pH Indicator Paper, 1 to 11 pH .....coocveiiiiiiiiiieeeee e 5 rolls/pkg.............. 391-33
PourRite. Ampule Breaker.........c.oocvveviieiiiieiiieciee e each.......... 24846-00
Sample Cell, 10-20-25 ML, W/CAP....c.eeeeiieriieeiee et svee e 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.

191



BEEIE =SHEEREZE
Test ‘N Tube™ FHEE.L

L. B AN ARSI TEH LA
Test ‘N Tubefffs
P4
% F: PRGM
IS AT

PRGM?

5. B 1 mL Ffin 3]
— A~ TIN H B
FERRFD , B
ImL 2 @7 KE] 5 —
e (AR .
WA, R 30
Ml 2 IR A

2. 1. 68 ENTER
b5 R

0.00 mg/L. N
FIZEROE #7:

6. KIS B L RE
Ji 0] 2 R P Ly
BN BUFE SR
25 BRI TINAR R
i

PEe T we, F9F
LRI R LT
Ve JLRISSIEHE
JUE

(0 to 25.0 mg/L N)

TS 10021

0 B

3. JEk COD/TINT il 4. WAL mL M

e BRI 28

EAEHLLE, KRG
Az AR

7. 55 DTG, BRI
3O AR A
LR E S b5

Bl

VE: TERITIEN K
MO, LR
S FTET0E 47
R fic.

192

oL Ak SR A
AR A S TP
FiRAL PR o

8. FEUR VAN B
HLA AL B335, A
I AL BHE
RN (R o
T:

TIMER ENTER

7E: WIANTEHT A DL
TEY S P 1H
LG 30 71-E1



AR

9. I AmVer
MR B B A o Al
MEWE, L —
SCIMA2ZETH B L
A B IR i o (I
RFE) FESIS—3m
N2Z T LB Ko
(AR

)ylf“-' %%Hf/j/j\/ﬁ’l
ILLLEY TIEY)

13. BEsft os:
15:00 TIMER 2
¥% N:. ENTER

10. Af IR F R
2 N =K
FRAX T o

14. TR ESAg 5,
AT BERE . s
FIRFEBONFE i iE i
B 15 8 #h.

INAZRIN

193

1. AF IR FEEA
F o I N =R
FRARFHS o

15. 8.

12, WmSME. KN
P25 E M R e W
it .

IE: MR,
WRIFE TR o

16. % F: ZERO
B AR, Bt
WIR:

0.0 mg/L N



17, RPN

18. i BME .

19. #% : READ

PERLIERCAS REFKATRE, BEAEK

R B LA
%’ %"fi% ng/Lo

VE: WA
T I

T
U e TGO, ATRE AT .

S IKF HOR
it 1000mg/L 1E
i 3 mg/L i
B 1000 mg/L 1E
ike& 3 mg/L 1
Bl £ 250 mg/L 11

HEEMT PG, A4 T3

Species Level

AT 8 mg/L

Bat 40 mag/L

Cu=* 40 mg/L

Fe 8 mg/L

Zn“* 80 mg/L

F 40 mg/L

PO,>-P 8 mg/L

SiOs 80 mg/L

EDTA 80 mg/L

194




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 Cl2in 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 NOs-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 {A 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
MIHE I HFIRF]—F (TiCl EJEVEH) (25 tests) coovvvneeiieeeeieee e, 26049-45

fFE: (1) 26051-50, (1) 2040-59, *(50) TIN Pretreatment Diluent Vials

AmVer. ZHIXF (25 tests)26045-45

A5 (1) 23952-66, (1) 23954-66 , (1) 272-42, *(50) AmVer. Diluent LR Vials

RAFPE FRAR LKA igphy
TEHVE TR IRRERI o2 B e, 1) S *
TERWVEGE STV ZETIE v, 2 G . 50/pkg........ 26051-50
TEHLE IS BIRGE oo, 2mL......c.....50mL............ 2040-59
AmVer. TR oo 2 M e 50/PKE...ceoeeeeeerernnen. *
BATKREISARA] .. 2 40 50/pkg .......... 23952-66
FUKEIRRERARF o 2 50/pkg ......... 23954-66
REQUIRED APPARATUS

B BIHL, 115V e, 1 e, 26765-00

B BIHL, 230V oo, | A N 26765-02

COD/TNT FERL ST oo A S 48464-00

T F e AR S —— 25843-35

TenSette B, 0.1 0 1.0.w.oveveeeeeeeeeeeeeeeeee e | A N 19700-01

FEMBETWE oo 2 e, 50/pkg.......... 21856-96

TR e, | A S — 18641-00
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OPTIONAL REAGENTS

Hydrochloric Acid, ACS.......coiiiie e 500 mL.............. 134-49
Nitrate Nitrogen Standard Solution, 10 mg/L NOs

N 500 mL.............. 307-49

Nitrate Nitrogen Standard Solution, PourRite Ampules,

500 Mm@/L NO3-=N, 2 ML ..ooiiiiiiiiiieeeeee e 20/pkg.......... 14260-20
Sodium Hydroxide Standard Solution, 5.0 N ........cccceeevvieennnne. 50 mL SCDB............ 2450-26
Sodium Thiosulfate Standard Solution, 0.1 N.........ccceevvvveereennnn. 100 mL MDB.............. 323-32
Water, dEIONIZEd. ........oooueeeiiieie et e e e e e 4L.......... 272-56
OPTIONAL APPARATUS

Cylinder, graduated, mixing, 25 mL..........ccoccoiiiiiiiiiinieeeeeceee, each.......... 20886-40
Flask, volumetric, Class A, 50.0 ML .......ccccoovvviiiiiiiiieeeeeeeeeeeeeee each.......... 14574-41
pH Indicator Paper, 1 t0 11 pH ......occvviiiiiiiiiieeeee e, 5 rolls/pkg.............. 391-33
Pipet, volumetric, Class A, 2.0 ML........ccccoevoiiiiiiiicieeeeeeeeee e each.......... 14515-36
PourRite Ampule Breaker ........c..oocvveeeviiiiiiiiiiieie 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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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

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 ;3C (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:

=T (i} i
measurad concentration 100

[=F) T —_
‘o MECOVEINY =
: Y o5

The percent recovery should be:

Compound Lowest Expected % Recovery
Ammonia-FTSA 85%
Glycine-PTSA 85%
MNicotinic-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 jaC). 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 SEGRF] 8 (100 VIalS).....coovovereeeeeeeeeeeeereeeeeeeeeeeeeee e 26722-45
L 45:

TN Reagent C I, FRIFVE, 25/DKE . oveoveeeeeeeeeeeeeeeeeee e e, 26721-25
TN T S T I, 25/DKE e 26717-25

AL BRI E:<R v FBETN

A CBRBRERR AR .2 e, 100/pkg.......... 26718-49
TN Reagent A, BALIR ARIRF] oo, 24 100/pkg.......... 26719-49

TN Reagent B, F578FPK AR A oo 2 . 100/pkg.......... 26720-49
COD Jx V4%, 115/230 V, North American Plug.......... | RN Mo 45600-00
COD %W #%, 230 V, European Plug............cococovevnnen. | IR I 45600-02
COD/TNT JEHELZE oo | FE S 48464-00
T F e | FOO S — 25843-35
TR e 1-3 s N 18641-00
TenSette BT, 0-10 ML ....ovooveoeeeeeeeeeeeeeeeees | S 19700-10
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TR WE oot S 50/pkg.......... 21997-96

Tk e L, Ao 25843-35
CEATFIRR oot e | DO AN, 23810-00
TR EIL 13 e, S 18641-00
OPTIONAL REAGENTS

Nitrogen, Ammonia, 100 mg/L NH3-N........ccoooiiiiiiiiiiiniieeeeeeee, 500 mL.......... 24065-49
Nitrogen, Ammonia, Voluette Ampule, 160 mg/L NH3-N, 10 mL ......... 16/pkg.......... 21091-10
Sulfuric Acid, ACS ...t 500 mL.............. 979-49
Primary Standards for Kjeldahl Nitrogen ..........cocceveniiniiiiiicniieene setof 3.......... 22778-00
Ammonium p-Toluenesulfonate .............cccceveriiiniiiiiiiiieneee 25 G 22779-24
Glycine p-Toluenesulfonate............cccceeeveiieiiiniieccie e 25 g 22780-24
Nicotinic Acid p-Toluenesulfonate.............cccceevveeiviiieniiienciie e, 25 v 22781-24
Sodium Hydroxide Standard Solution, 5.0 N .....c.ccccceevvieenieennnnn. 50 mL MDB............ 2450-26
Water, OraniC-TTEe.......cccviieeiiieiiie e ceiee ettt sre e re e eeveeeebee e 500 mL.......... 26415-49
OPTIONAL APPARATUS

Ampule Breaker Kit .......c.ooociiiiiiiiiiiciiee et each .......... 21968-00
Balance, analytical, 115 VAC.......cccoooiiiiiieiieeecee et each .......... 26103-00
Balance, analytical, 230 VAC.......c.cociiiiiieee et each .......... 26103-02
COtS, TIN@ET ...vviiiiiieiie ettt ettt e e eete e s ebeeestaeessbeeeneaeenaseeas 2/pkg .......... 14647-02
Cylinder, graduated, mixing, 25 mL (3 required) .......ccceeeevvevvveecreeenreennen. each .......... 26363-40
Flask, volumetric, Class A, 1000 mL (3 required).........ccceevvvrercveeecreeennnennns each .......... 14574-53
Flask, volumetric, Class A, 100 ML..........ccoovviiiiiiiiiiiiieeeee e, each .......... 14574-42
Pipet, volumetric, Class A, 20 ML .........cccoeeviieiiieecieeeieeeee e each ......... 14515-20
pH Paper, 1 to 11 pH UNits ......coocvvieiiiiiiieeieeciee e 5 rolls/pkg .............. 391-33

203



B8 TNT SARER 20 R % S=E  (10.0 to 150.0 mg/L N) F¥5: 10072
Test *N Tube

L

1. fTIFCODJ g, 2. MERRFAE AW 3. Myl 0.5 4. vERSEEN: FRF
#E] 103-106°C.  F: HEFESEY = ATHEIDH K EETRER R
CRAEIREE 105 ) BRERF AR K. 5 Biiss. KO BimA# S 4h—HR

—YHRRARAAMLY %, (L3008 F  BERARDN R

VE: PP Oz R T AR AT N L

£z, DABTRLIN 552 b AEIEAT I A £

B JEALRE, B TI0HR 6
i

IE: HESR AL G I A
WA 258 2
HFo

VE: IR BT E
W, A AR
TFRERZ 7 Ko

5.4 5 =IHFEMEN 6. KM EIUREAE 7. BRSNS FARIILS AR
WO . fe B RE  CODS AR bo In#h30  #4%, ARk, FP 9 o

52 30 Fhéh xR ¥% . PRCM
Bt R
PRGM?

204



=)=

9. ¥ F: 69 ENTER
IR SRTAN
mg/L, NF1ZERO B 5

i
S

13. @ D, 2219
SO+ IR o ARF
P AR o

= A

[ |
10. 43 A 2 A Vi ik
T2 AR A REE
PRRADE I BV
WA A . w6 EE

i, RS 15F.
$% F: TIMER ENTER

HETFAA3 57 B 0
T

14. BRAEKSBoR:
05:00 Timer 3

¥ F: ENTER

TGyt S NI T

e AN S

i

— B
[ |
11, PFmgsmmfs, 12, P s,
FERFDRE R IR 23 T B A FAIC
FAA B My R, s M, A AN E
MEG. ¥R 155 M8, SRR (EFE AR
iR C R T FD o R AZRE .
02:00 Timer 2
% : ENTER

HETF AT B 57
g

15. ¥ COD/INT i&EMC  16. TFHF#3ASm 5,

BN B2 R i
BEBE15, ARJETHON
FEMERCA T . B8
5 o

205



E

17. 4% . ZERO
RS AT
0 mg/L N

18. R A R A R
RO BE ST

19. BEAE WO FE
mhIERC RS . B S

2=
qm o

206

20. 4+ READ
S, R
RBENER,

A7 FEmg/Lo

e MEH TR bR
HEL TN TTERAERS

1Fs

e IR BEFEN AR
N “Limit” , FRFERFE
i, ER L,

SEHL . AR
paeEl e %
FR T FE,

T FERILE G A2
MR AT, 72

ZERIE EHTE L
FERH



T

B 2 A PIT5 H 2AR 10% K T L It

Wy )i TRV F1 52 )
WAL >240ppmilE T4k
) >3000 ppmET-9L

NEPPRZE N, KIAEPTRAKCTEE N AT (mg/L):

Yyt MR KK (mg/L)
Al 104

5 1200
£%(3+) 2

ZS 4

By 26.4 ppb
B 2000
ERIRTS 600

pH 13 pH AL
7% 400

1 650

il 3.69

) 6

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:

% recovery - mea-sure-:l;;zc::'lr;enralm . 100

The percent recovery should be:

Compound Lowest Expected % Recovery

Ammoria-PTSA 5%
Glycine-FTSA 25%
Micolinic- FTSA 5%

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/L 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 NH3-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 HREVEIRF T2 (50 Vials) ....ovveeeieieiieeeeeeeeeeeeeeeeeeeeeeeeeee e, 27141-00
f45: (1) 26718-46, (1) 26719-46, (1) 26720-46, *(50) Hydroxide Digestion Vials,
*(50) Acid Solution Vials

R
RGeS BRI E:2X V2 g2

HR SR E AT B oo 1 e, 50/pKE oo *
SMAET (OB AR 1 A, 50/pkg .......... 26718-46
MERF A, TR AR 1 A, 50/pKg ... 26719-46
REGRAIB, MrARFE R oo 1 A, 50/pKg ... 26720-46
MEARFNC I, TR eoveeeeeeeeeeeeeeeeeeee e | 50/PKE w.ovverveerrinens *
COD JxVi#s, 115/230 V, North American Plug............. | SRR N e 45600-00
COD )W #%, 230 V, European Plug............ccccocvueunnce... | IS A e, 45600-02
CODIELZT et | DS S 48464-00
TRV e 13 o, A 18641-00
TenSette B, 0-10 ML ..o | S 19700-10
FEMUEHE oo PN 50/pkg........... 21997-96
T e L I 25843-35
AP oo | RO A 23810-00
BB HIZE e L3 A e, 18641-00
OPTIONAL REAGENTS

Nitrogen, Ammonia, 1000 mg/L NH3-N..........cccooovvviininnienienieereennn IL o, 23541-53
Nitrogen, Ammonia, Voluette Ampule,

1000 mg/L NH3-N, 10 ML ....oooiiiiiiieeeeee e 16/pKg .eovvnnnne. 23541-10
Sulfuric Acid, ACS ... 500 mL ..o 979-49
Primary Standards for Kjeldahl Nitrogen ............cccoevevvveveenieennnenne. setof 3 ..o, 22778-00
Ammonium p-Toluenesulfonate ...........c.coceeveevieniieiiieeneeneereeeee e 25 € e, 22779-24
Glycine p-Toluenesulfonate ............ccccveeveriiriiiciieieneeee e 258 i, 22780-24
Nicotinic Acid p-Toluenesulfonate ...........cccceevveerieeiieevieereerieseeeeeenn. 258 oo, 22781-24
Sodium Hydroxide Standard Solution, 5.0 N ........c...cccvennnee. 50 mL MDB ................. 2450-26
Water, Organic-free........cccovverieriiriiriiereeeesee e 500 mL ................ 26415-49
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OPTIONAL APPARATUS

Description Unit Cat. No.

Ampule Breaker Kit .........ccoooiiiiiiiiiiiiiii et each................ 21968-00
Balance, analytical, 115 Vac ......ccocoiiiiiniiiiiieeecee e, each................. 26103-00
Balance, analytical, 230 Vac .......cccccoeiiiniiiiiiieeieceeee e each................. 26103-02
COtS, TINGET ..eeeeeenieetie ettt ettt ettt 2/pKg..eeeiinnns 14647-02
Cylinder, graduated, mixing, 25 mL .........cccccoooieieennn 3 e each............... 26363-40
Flask, volumetric, Class A, 1000 mL ................cooeunneen. R each................ 14574-53

Flask, volumetric, Class A, 200 ML........ccccccoovviiiiiiiiieieieeeeeeieeeeeee, each................. 14574-45

Pipet, volumetric, Class A, 25 mL ........cccceevvevciveennnenne. 2 e, each................. 14515-40
pH Paper, 1 to 11 pH units .......cccceevviieiiiieiieciee e 5 rolls/pkg.....cccuvreeennens 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
4 X UL T e THRMA R R 10 2 R K T LA R B Sk
IO, A7 T

£ AR

W SN

Gis 10 mg/L

AR 1000 mg/L as N
ASTME 7K BRI

Ry 500 mg/L Br-
R 25 mg/L Br2

5 2000 mg/L as CaC03
R 500 mg/L

A 10 mg/L C12
AR 6 mg/L C102

i 10 mg/L

A 10 mg/L
G D) 10 mg/L

e (=4 10 mg/L

B

il 1 mg/L

— W 14 mg/L NH2C1 as C12
PAHR R 500 mg/L NO2-
HAA 2 mg/L 03

TR & 3390 mg/L

A 100 mg/L Si02
it 12 & 5000 mg/L
i) 20 mg/L

VA7 R 50 mg/L

B 5 mg/L

TSR S B B R 5 BB 600mU/LINy,  ZEASIIRL B Fh In ABR AR 2 1, %
FE S IPHAE BRI 7L

FE b K 2 B0V D) S AT e R s il ol s AR JNd R e i . &t
DASONTU AL LU R VE SR A = T4

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 TubeilF—F ..o, 50 VialS...ooooeoreeeeeeeens 27603-45
I
FRAYE W A O ... S IO 50/PKG.eeeeeeeren. *
BRBR TR ZE VTR ... 04mL.............. 25mL.......452-33
T e | SR AT 25843-35
F6 71557022, Low Range TOC.........ooovveveeeeeeeeeereeeeereeann. | D 10/pkg.............. *
TOCHE()BRFR TR AR oo | D 50/pKg..ecverennn. *
ANEATHUITKF e, 3.0 mL.500 mL................. 26415-49
COD Jx Mg, 115/230 V ac (U.S.A. and Canada) ................ | EPOTORRR S 45600-00
COD JZ W28, 115/230 V ac (EUrope) .....coocvvevveeveveeerrnnne. I ... 45600-02
BT, T0-ML oo, | O SN 508-38
HETE BRI, SO-IL......oovoeeeeeeeeeeeeeee s | O A 505-41
TEETTIREFE RS oo | S ... 23436-00
BEATPIRL oo | O A~........ 50030-00
TR e 13, A e, 18641-00
TenSette B M., 0.1 10 1.0 ML......vovoeeeeeeeeee e | EROO S 19700-01
TenSette B M., 1.0 10 10.0 ML....o.voveeeeeeeeeeeeeen. | ERO S 19700-10
FEWE WS, for 19700-01 TenSette. Pipet ...........c.oovvevenene.n. 2. 50/pkg......21856-96
FEWE WS, for 19700-10 TenSette. Pipet ...........c.ovevveeenene.. e, 50/pkg.....21997-96
BETTARFERE oo e | SR 45315-00
Wipes, Disposable, KIimWipes.........ccccoceveeeeireriiencieeenieennennn I..... 280/pkg.......ccu.... 20970-00
OPTIONAL REAGENTS
TOC Standard Solution (KHP Standard, 1000 mg/L C) .................... Y} o)< <SRN 27915-05
Potassium Acid Phthalate...........c.ccoocveeieiiiiiieiieeieeeecee e 500 gueeeiieiieiiee, 315-34
Sulfuric Acid Reagent Solution, 5.25 N....c.ccccvvevvveenreennnen. 100 mL MDB................... 2449-32
OPTIONAL APPARATUS
Analytical BalancCe ..........ccccccveviiiiiiiiieie et each.......c......... 26103-00
Flask, volumetric, 1000-mL..........cccccceovvviiiiiiiiiiiiieee e each................. 14574-53
Flask, volumetric, 100-mL...........cccccveviiviiiiiiiiieeeeeee e each................. 14574-42
Pipet, Class A, 10.00-mL .........cccoeoviiviiiiiiriecie et each................. 14515-38
Pipet, Class A, 15.00-ML .......ccoeeviiiiiiiiieieieciesee e each................. 14515-39
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4 X UL T e THRMA R R 10 2 R K T LA R B Sk
IO, A7 T

£ AR

W SN

Gis 10 mg/L

AR 1000 mg/L as N
ASTME 7K BRI

Ry 500 mg/L Br-
R 25 mg/L Br2

5 2000 mg/L as CaC03
R 500 mg/L

A 10 mg/L C12
AR 6 mg/L C102

i 10 mg/L

A 10 mg/L
G D) 10 mg/L

e (=4 10 mg/L

B

il 1 mg/L

— W 14 mg/L NH2C1 as C12
PAHR R 500 mg/L NO2-
HAA 2 mg/L 03

TR & 3390 mg/L

A 100 mg/L Si02
it 12 & 5000 mg/L
i) 20 mg/L

VA7 R 50 mg/L

B 5 mg/L

TSR S B B R 5 BB 600mU/LINy,  ZEASIIRL B Fh In ABR AR 2 1, %
FE S IPHAE BRI 7L

FE b K 2 B0V D) S AT e R s il ol s AR JNd R e i . &t
DASONTU AL LU R VE SR A = T4

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. 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.
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Test | N TubeilF—F ..o, 50 VialS...ooooeoreeeeeeeens 27604-45
I
RV A BOM ..o L, 50/PKG.eeeeeeeren. *
BRBR TR ZE VTR ... 04mL.............. 25mL.......452-33
T e | SR AT 25843-35
F6 71557022, Low Range TOC.........ooovveveeeeeeeeeereeeeereeann. | D 10/pkg.............. *
TOCHE()BRFR TR AR oo | D 50/pKg..ecverennn. *
ANEITHUIKFE e 30mL.............. 500 mL.....26415-49
COD Jx Mg, 115/230 V ac (U.S.A. and Canada) ................ | EPOTORRR S 45600-00
COD JZ W28, 115/230 V ac (EUrope) .....coocvvevveeveveeerrnnne. I ... 45600-02
BT, T0-ML oo, | O SN 508-38
HETE BRI, SO-IL......oovoeeeeeeeeeeeeeee s | O A 505-41
TEETTIREFE RS oo | S ... 23436-00
BEATPIRL oo | O A~........ 50030-00
TR e 13, A e, 18641-00
TenSette B M., 0.1 10 1.0 ML......vovoeeeeeeeeee e | EROO S 19700-01
TenSette B M., 1.0 10 10.0 ML....o.voveeeeeeeeeeeeeen. | ERO S 19700-10
FEWE WS, for 19700-01 TenSette. Pipet ...........c.oovvevenene.n. 2. 50/pkg......21856-96
FEWE WS, for 19700-10 TenSette. Pipet ...........c.ovevveeenene.. e, 50/pkg.....21997-96
BETTARFERE oo e | SR 45315-00
Wipes, Disposable, KIimWipes.........ccccoceveeeeireriiencieeenieennennn | DTS 280/pkg........ 20970-00
OPTIONAL REAGENTS
TOC Standard Solution (KHP Standard, 1000 mg/L C) .................... Y} o)< <SRN 27915-05
Potassium Acid Phthalate...........c.ccoocveeieiiiiiieiieeieeeecee e 500 gueeeiieiieiiee, 315-34
Sulfuric Acid Reagent Solution, 5.25 N....c.ccccvvevvveenreennnen. 100 mL MDB................... 2449-32
OPTIONAL APPARATUS
Analytical BalancCe ..........ccccccveviiiiiiiiieie et each.......c......... 26103-00
Flask, volumetric, 1000-mL..........cccccceovvviiiiiiiiiiiiieee e each................. 14574-53
Flask, volumetric, 100-mL...........cccccveviiviiiiiiiiieeeeeee e each................. 14574-42
Pipet, Class A, 10.00-mL .........cccoeoviiviiiiiiriecie et each................. 14515-38
Pipet, Class A, 15.00-ML .......ccoeeviiiiiiiiieieieciesee e each................. 14515-39
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M€ CODIK LIS, WALY i L2 T, 54> CODM SAmErER—
BB R TIRRIRR A K o & A AL & B N R R o RORERE b A
FLRE M IR 2 T A KV (R AR BE o T SR il W R I 5 S CODIR B R AR TG 2%
IERRI D, AEIIARES Z AT, INA0.50g IR oK B> CODIR o A4 IR IR K K
A S AR P 2 2351 7K

Ko
5 /N | BE b B R CI-IR | FOBEFE IR Cl- | B v B K Cl- R 2
ER & (mg/L) W (mg/L) (fmA0.5¢ HgSO4)
(mg/L)
K& &= 2000 1000 8000
IS, 2000 1000 4000
R 20,000 10,000 40,000

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
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.

Gl
EESIZLES TR BA )
EREE M) COD VM i A

{KHEFE, 0to 150 mg/L COD............coc........ 102 M oo 25/pKg ..eee... 21258-25
AL, 0 to 1,500 mg/L COD.................... 1102 M oo 25/pKg oo 21259-25
e AE Plus, 0 to 15,000 mg/L COD.......... 102 oo, 25/pKg ...ec.... 24159-25
FEBE T TK e Y= 4L e, 272-56
REQUIRED APPARATUS

PG HEFERE, 120 V, 14 Speed.......oveeveeeeeeeeeeeeee. | I A e, 26747-00
COD SV, 115/230 Voo, | I A, 45600-00

COD Jx[V#%, 230 V, European-style plug ................. | A e, 45600-02

COD/TNT JEMLEE oo | R A 48464-00
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TenSette V., 0.1 t0 1.0 ML.vovveveeeeeeeeeeeee. Lo, A e, 19700-01

FE W, for 19700-01 TenSette. Pipet ..................... | D 50/pkg........ 21856-96
Pipet, volumetric, Class A, 2.00 mL..........ccceeceeneenee. ) S A e 14515-36
Pipet Filler, safety bulb .........ccocooovveceireeeieeeeeeenns | AR A e, 14651-00
I e 1t0 2 racks ...ooooevvn. A . 18641-00
OPTIONAL REAGENTS

Description Unit Cat. No.

COD Digestion Reagent Vials, 0 to 150 mg/L COD ........................ 150/pkg.............. 21258-15
COD Digestion Reagent Vials, 0 to 1,500 mg/L COD ..................... 150/pkg.............. 21259-15
COD Standard Solution, 300 Mg/L........c.ccccveeeiieeiiiiiieciee e 200 mL.............. 12186-29
COD Standard Solution, 1000 M@/L ........cccveevireiiieiieecie e, 200 mL.............. 22539-29
Mercuric SUIfate........ccuiiiiiiiiiieeiie e 28.3 grams................ 1915-20
Potassium Acid Phthalate, ACS ..........ccooeviiiiiiieeeeeeeee e 500 geiieenine. 315-34
Potassium Dichromate Standard Solution, 0.25 N.........cceeevvveeeen. 1000 mL*................ 1809-53
SUlfuric ACId, ACS... ..o 500 mL*.................. 979-49
OPTIONAL APPARATUS

Balance, analytical, 115 V....coccoooiiiiiiiiiecieeeecee et each............. 26103-00
Balance, analytical, 230 V........cccceviiiiiiiieciee et each............ 26103-02
Beaker, 250 ML ...oeeveeeeiiiieeeeeeeeeeeee e each.........c.o...... 500-46
Cylinder, graduated, 5 mL..........cccviiiiiiiiiiiee e each......cccouee.. 508-37
Electromagnetic Stirrer, 120 V, with electrode stand............c...cccvveunnnns each............. 45300-01
Electromagnetic Stirrer, 230 V, with electrode stand............c..ccccveeunenns each............. 45300-02
Flask, volumetric, Class A, 1000 mL.........cccccovviiiiiiiiiiieeeeeeeeeeeee, each............. 14574-53
Flask, volumetric, Class A, 100 mL.........ccooovvviiiiiiiiiieeeeeeeeieeeeee, each............. 14574-42
pH Paper, 1 to 11 pH Units .......cccceveviiiiiiieiieciie et 5 rolls/pkg.................. 391-33
Pipet, serological, 5 ML......c..ccceeiiiiiiiiiiiiece e each.....c.ccoeee.e. 532-37
Pipet Tips, for 19700-01 TenSette Pipet .......cccovvvevieriieiiiieeiieeiiens 50/pkgs.............. 21856-96
Pipet, volumetric, Class A, 10 ML .......ccccoevviieiiiieieeeecee e each............. 14515-38
Safety shield, for laboratory bench ..........c.ccccoeeveiiiviiiiiiiee e, each.............. 23810-00
Spoon, Measuring, 0.5 € .....ccceevcvieeeriieriieeiie et e e each........c..c..... 907-00
Stir Bar, 22.2 x 4.76 mm (7/8" X 3/16") w.ccvevveeiierieieeeeeecee e each............. 45315-00
Stir Bar RetIIEVET.......eeiviiiiieecieeciie ettt each.............. 15232-00
THIMICT 1viieeiie ettt et e e e e e et e et eessteessebeessseesssaeessaessneannes 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 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).

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 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.
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TR E
IERlLES XK L:2¥ VA i
=R COoD RFIM, 20-1000 mg/L ................... | S 25/pkg........ 26234-25
IRAEBRIEIR ... oo I ML 4K, 979-09
FE T K e = 4L, 272-56
COD/TNTIECET oveveveveeeeeeeeeeeeeeee e | O S 48464-00
PR PEHERS, 120 Vac, 14-speed ........oovvvevvveeerennnn, O SR 26747-00
DA A%, 118 ML, | RO 2/pkg.......... 26748-00
i 55, with inert Teflon liner, for mixing bottle.......... 2V LS 12/pkg.......... 24018-12
COD JZIWA, 115 Voo, SO T 45600-00
COD Jx [Niggr, 230 V, European-style plug ................... | E ORI A 45600-02
BT, extra fine point ........cccccoeueiiiiiiieeeeeee, (R A 26696-00
PEHEIR A, for sample + acid.......o.oooveviceeieic, | RO R 24276-06
TenSette M., 0.1t0 1.0 ML......ovooviveieeceeen | SR S 19700-01
TenSetteFZ ., 1.0 10 10.0 ML.....veveieeeeeeeen. | S ~........19700-10
FEWE M, for 19700-01 TenSette. Pipet ...........c..co.......... e 50/pkg......21856-96
FEWE M, for 19700-10 TenSette. Pipet ..........co.coevven... e, 50/pkg.....21997-96
BEAEFIR oo | S A 23810-00
AR T I e | IO A 18641-00
OPTIONAL REAGENTS AND APPARATUS
COD Standard Solution, 800 mg/L COD.........cccceevevieviiieireerieeieeene, 200 mL.......... 26726-29
Potassium Acid Phthalate ...........ccoooveieiiiiiiiieiiee e 500 gereennnnns 315-34
Dispenser for sulfuric acid...........cceoeerieriiiiiniieieeeeeee 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 ;AC 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/LL 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;j 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 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.

Pl
il

EVlELES TN B )

= () 2UC) IO | 25/pkg .......... 26618-25
=HEECOD RF, 20-1000 M@/L........oooveereenn. AR 25/pkg ......... 26234-25
IRAFRIIEIR ... 1ML, 4K oo, 979-09
FEBETTK e ANTE o, 4L . 272-56
COD/TNTIEICLEE oo | FEO N 48464-00
PG HFERE, 120 Vac, 14-speed ..., | AR S 26747-00
PEFERE AR, 118 ML, | DO 2/pkg........ 26748-00
Jfii 55, with inert Teflon liner, for mixing bottle.......... Varies .....occeeeeneee. 12/pkg.......... 24018-12
COD VAR, 115 Voo | DR S 45600-00
COD Jx [Vgsr, 230 V, European-style plug ................... | R A 45600-02
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BT, extra fine Point .......ccoeveieeieieirieceeeeceienee, | OO A 26696-00

PSR A, for sample + acide...ov.oveeeeeeeeeee. | O A 24276-06
TenSette B ., 0.1 10 1.0 ML...ooovveeceeeeeeeen. | R A, 19700-01
TenSette B ., 1.0 10 10.0 ML.....vvveeeceeeeeeen. | O A, 19700-10
FE W, for 19700-01 TenSette. Pipet ...........c............ 2R 50/pkg......21856-96
FEWEME, for 19700-10 TenSette. Pipet ...........c.cvveeeeee... X 50/pkg.....21997-96
BERIFIRL oo | S S 23810-00
AR e | R A 18641-
B TRAEFEEEE (VPD) oo | A 49000-00
FLE T, 115 Vi | S A e, 14697-00
FLE G, 230V e, | R 14697-02

OPTIONAL REAGENTS AND APPARATUS

COD Standard Solution, 800 mg/L COD.........cccceeveviiviiieiiecreeeienee, 200 mL .......... 26726-29
Potassium Acid Phthalate..........c.ccccuveviiiiiiiieiiice e 500 g ... 315-34
Dispenser for sulfuric acid ..........cceeeviieiiieniiieiiie 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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VE: DI B e

BT FRAERE IE -

T

TV R FHKF R AL i

Cra+ KT+ 10mg/L

Cuz+ KT 10mg/L

Feo+ K T10mg/L

Mga+ Bl AR KT, K AT
TR RE AR50 % [ K, %7
TR A I A L S PR E 25 %«
REE AR T50 % 1K, FHiZ 72
P43 28 1 1 B b SE B B 5 %6

Mn2+ j(?lOmg/L

Niz+ KF10mg/L

NO2 KT 10mg/L

Sampling and Storage

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 Oz. 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.

kil
iRl
IR BRI L X0V i)

AR R AccuVac M ., 1 s 25/pkg.......... 25150-25
FERE, 50 ML s | DS A e 500-41
71 s OO = 25/pKg........... 1731-25
FEG O, 10-20-25 ML, W/ CaP.evreeeeeeeeeeean | T 6/pkg.......... 24019-06
OPTIONAL REAGENTS AND APPARATUS

AccuVac Dissolved Oxygen Sampler .........cccoccveeeiveeriieiiiieenieeieeevee e each.......... 24051-00
AccuVac Snapper Kit......ccvviciiiiieiie et each.......... 24052-00
ACCUVAC DITAINET ..ottt ettt st st each.......... 41036-00
BOD bottle and stopper, 300 mL..........ccoceviieriieiiinieniecie e each.............. 621-00
Dissolved Oxygen Meter, sensiORn.6, Portable ................cccceveveriereennnn. each.......... 50175-00
Dissolved Oxygen Reagent Set (Buret Method).........ccccccvvevveeennenneen. 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 'fg/L O2 and two representative
lots of reagent with the instrument, a single operator obtained a standard deviation of +2
'Ig/L O2. For more information on Hachj 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.

Pk A 2%
EESIZLES TR BA )

R EFER AR A AccuVac 2. ..o T 25/pkg .......... 25010-25
BEME, SOML... oo [ A s 500-41
FEG I, 10-20-25 mL, W/CAP .o, | 6/pkg .......... 24019-06
OPTIONAL REAGENTS AND APPARATUS

AccuVac SNapper Kit .....cceieiiiiiiecie et each .......... 24052-00
Sodium Hydrosulfite, technical grade ...........cccceevveviieviienienieniecieere e, 500 g .. 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, jA0.02 and
iA0.02 mg/L O3 for the low, mid and high range tests, respectively. For more
information on Hach; 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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TR E
RGNS XK
S AccuVac iU

0-0.25 M@/L..ooiieeieeeeeeee e 2 K
0-0.75 MG/L..oiiieeeeee e 2 K
0-1.50 M@/L..ooneieeeee e 2 K
FEBET TR s AT s
FERR, 50 ML oo 2 e
OPTIONAL APPARATUS

AccuVac Snapper Kit ......ccooviiiiiiiiiiiiicce e
AccuVac Ampule Sampler ........ccoeeevveeviieeciieeieecieeeiee e

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 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).

N i e

pr&fE
RS BRI L H A B
RV 2%, 0.5 & 1.0 mL marks .......cocoooiveveveieicieeeeenn | DU 20/pKg...cceenne.. 21247-20
Phenol Red 57571, spec grade .........ccveveveveveurncnnne. 1.0mL............... 50 mL.............. 26575-12
FE &b EE A, 10-20-25 ML, W/ CaP..voveeeeveeeceeeee e 2 6/pKg............. 24019-06
OPTIONAL REAGENTS
PH 7.0 Buffer Solution ..........ccceeeviieiiiiiciiecee e 500 mL.............. 12222-49
OPTIONAL APPARATUS
Description Units Cat. No.
Thermometer, -10 t0 110 JAC.......c.ccooiiieciieieeee 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.

251



Wi IR

= ] s

oo

EAHNEFHSE 0-2.5 to 1.0-125 meg/L)

FES: 8007

0.

LA AN IR AR 2. 4% F: 80 4 3. PR 1 EFE 4. Kb
PR 4 o BEHNG TR MR ECE. T N 10 2R
% F: PRGM 0.00 mg/L. PO4 AR A SN FER, bR BRSO
RS AT FIZEROE bx . 50 = E RS AW,
PRGM? wsET, HEETK RSt
FBERERL A 50 ZTF.  YEN 25 ZTFRIRE N,
T TR R W EARSE . (TR
g3, NHEETK el A AN i e YN = )
HEAT WA AR 10 mL #E 5. (AR
Fo FE)
*1
TG (mg/L) Wl L FE e
0—2.5 50
0—5 25
0—12.5 10
0—25 5
0—125

252




5. AE TR R
AN AL AGT I A R £
o A R P A
R .

9. K AR 1
10 2 T FH A 1A 121
AT S L
b . Xt R
TR

6. RSN TRNEAT
P I

Ve AR, TR
WR/alzk 8

T ANEELERAT 1
[, FEEE N T
JHTF1AT I 11155
TAPLTA AT F—FF
AHIIE, ANGET
PR AL EVF N BT
R

M TR
#(Cat. No.
19485-00) i }{f—+1*
W IR AT A
I, i EEZE
— X EIMT

=

i

10. 43 5% PhosVer 3
TR A K I 21
B . T IE P
2B

6=
-

F: WIRGHR 2o 1717
AT FF
i R FTIAFE S
LR

7. FTTFERIMT, iR
Ab BRI
$%~: TIMER

SN G i) NA
T

M EIZFET,
PRIk T iF %
Ao

e ST RAE A AT
KGR L FE1E
R W]
A LA A ]
Viue g

11, B4R R
2:00 TIMER 2

B TF40 P23 B 1 5

ZEE

T U i 8578 A0
215 JELL T, JFE /Y
4 7,

253

8. ik I A )

EWEIMT, TP

2
Mt o

12, TFIERmgms
B 25 AR N i
LA o B .

Ve AT A
M B
AR 12— 15 117,



13. % F: ZERO
RE AR, aEs
BoR:

0.0 mg/L PO4

4. BIHERRFEBN 15, #% F: READ 16. 45 RT3

FEMGERLAS T, 5% fREPERAE, BRARR Ol i e R

L - SRR SRR SR
M 2 IERUE T VERERR R
BT, e

DR 713 ) S 2R
%<2

FEfECE (ml) GO | ek i1
%)

50 0.1

25 0.2

10 0.5

5 1.0

1 5.0

T IR bk J8 = 10 X eyl 7

3
TR b e i 1A
PBTC 2.84
NTP 1. 050
HEDPA 1. 085
EDTNPA 1. 148
HMDTMPA 1. 295
DETPMPA 1. 2087
HPA 1. 49
TETEREIR . (mg/L) =R 15FTHMEIR Eh ik
J& X 48 PR T

254



T

LI SmLFES I, DU L P R N S R T ke, T
PACEB-AE. B, XFF5.00mLE: S, 100 mg/LEET-100 mg/LIHI AT 24
PSRRI K #10mL, H17E50mg/LLL EIFUE T4

TR TR A A

iR, ALY, CDTA, %R, 4, | 100 mg/L

EDTA, kEfRE:, WaifREh

R I 10mg/L

TR & B 7K B0

HORIR R 1000mg/L

m, J4 5000 mg/L

kR 100 mg/L. ZAMHALRE INEI307 4
Diethanoldithiocarbamate 50 mg/L

B, tHIRER 200 mg/L

NTA 250 mg/L

IEWEIR 2h 15 mg/L

TR SR G HLEE L&) LR HA T

e R i O S it pH A R BRI R BE 0, T ST RE S TR PE
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ERi&Y] A K BT

B Ik 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 I 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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il
BRI R TR (100 1€SES). ....v e oo 24297-00
F5: (2) 21060-69, (1) 20847-69

pr&fE
Rl N BRI L H A e
PhosVer 3 SR ERRI AT oo, 2 100/pkg ............ 21060-69
T C)BRERBIR AR oo, 1A 100/pkg ............. 20847-69
FEBE T TK e ATE o 4L e, 272-56
P& A%
TR BT, SO ML | [ A s 1896-41
PIHBE, UV Safety....oooveeeceeeeeeeeeeeeeeeeeeeeee e | AR A e, 21134-00
FEMAET, 25 ML e | [ A e, 2066-40
Pipet Filler, safety bulb ...........cccocoeveieeeieeeeeeeeeeeeans | P A e, 14651-00
FEMH L, 10-20-25 ML, W/CaP......ovveeeeeeeeeeseeeans 2 e 6/pKg ... 24019-06
A7 HIFZE M, 115 Ve | [ A s 20828-00
%
7MY, 230 Vi | IS A . 20828-02
OPTIONAL REAGENTS
Hydrochloric Acid, 6.0 N (1:1).cccuiiiriiiiiieieeciee e 500 mL ................. 884-49
SUlfuric ACIA, ACS ..o 500 mL ................. 979-49
OPTIONAL APPARATUS
Cord Adapter, single to dual UV 1amp ......c.ccccveveiiivciiiiiieeieiee e each ............. 19485-00
pH Paper, 1 to 11 pH UnitS........cccoeveviiieiiiieiieciee et 5 rolls/pKg ......cuve.... 391-33
Pipet, serological, 2 ML ........ccccoieiiiiiciii i each ... 532-36
Pipet, TenSette, 1-10 ML ...c.ooooiiiiiiieiiece e e each ............ 19700-10
Pipet Tips, for 19700-10 Tensette Pipet........cccovvvervierieencrieeniieeieeenee, 50/pkg ............. 21997-96
Pipet Tips, for 19700-10 Tensette Pipet.........cccceevevieevieerciieeieennnen. 1000/pkg ............. 21997-28
Thermometer, -10 t0 110 JAC........ccoociiieciieieeee e each .............. 1877-01
UV Lamp, without power Supply .......cccoeeevieeeiieiiiecieeieeeecee 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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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 1 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 PO4
5. 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 AR (fEHEFIER)

prafE
RS BRI L H A i
Molybdovanadate T{Fl.......ccccooviriiieieiie 20mL ............. 100 mL* MDB.......... 20760-32
FE &b EE I, 10-20-25 ML, W/ Cap...ecvvereeeeeeeeeeeeenen 2R 6/pkg.......... 24019-06
DI T 7K e 25 ML e, 4L s 272-56
B AIAES (REH =)
Molybdovanadate i FIZHE .....ovvvreeecerrcces S 25/pkg........ 25250-25
BEPE, 50 ML 2t A e 500-41
FEBE T TR s 25 ML s 4L e, 272-56
OPTIONAL REAGENTS
Description Units Cat. No.
Bromine Water, 30 @/L.......ccccooiiiiiiiiiiieeie et 29 mL* ... 2211-20
Hydrochloric Acid Solution, 1:1 (6.0 N) ....ccooieveiiiiiiiieiie e 500 mL.............. 884-49
Phenol Solution, 30 @/L .......cooviiiiiiiie et 29 mL............ 2112-20
Phosphate Standard Solution, 10.0 mg/L as PO43- .........c.ccccveeevvrenneen. 946 mL.......... 14204-16
Phosphate Standard Solution, Voluette Ampule,
500 mg/L as PO43-, TO ML .....oooiiiiiiiecicceeee e 16/pkg.......... 14242-10
Sodium Hydroxide Standard Solution, 5.0 N ........ccccceevverennnnn. 100 mL-MDB............ 2450-32
Sulfuric Acid, ACS ...t 500 mL*............. 979-49
OPTIONAL APPARATUS
AccuVac Snapper Kit......ocoiiciiiiiiiicceeeeecte e each.......... 24052-00
Ampule Breaker Kit.......cccoooiiiiiiiiiieiieceececee e each.......... 21968-00
Cylinder, graduated, 25 ML .....c.ccoooiiiiiiiiieceece e each ............. 508-40
Cylinder, graduated, mixing, 25-mL..........ccccccoeviiiiriiiiiiiieciee e each.......... 20886-40
Dispenser, fixed volume, 1.0 mL Repipet Jr. ....cccevevieiciiiniiieiieeieecee e, each.......... 21113-02
Flask, erlenmeyer, 50 ML ........ccccooeeviiiiiieiieeeecee e each............. 505-41
Flask, volumetric, Class A, SOML .........ooovvviiiiiiiiiiie e each.......... 14574-41
pH Paper, 1 to 11 pH UnitS.......cccccvieviiieiieciie e 5 rolls/pkg .............. 391-33
pH Meter, SensiOn.1, POrtable............ccccovvvueverereieiiireiereeieeeeesennans each.......... 51700-00
Pipet, serological, 2.0 ML .........cceooiiiiiiiiiriie e each.............. 532-36
Pipet, TenSette, 0.1 t0 1.0 ML.......coociiieiiieiieee e each.......... 19700-01
Pipet Tips, for 19700-01 TenSette Pipet .....cccccevveeeieerciieiiieciieeeeeeen 50/pkg.......... 21856-96
Thermometer, -10 t0 110 jAC.......c.ccoievierieeie e ere 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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o TR R I
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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 jaC. Warm to room temperature before testing.
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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 PO4
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 jA0.05
mg/L PO4 3- In a single laboratory using a standard solution of 1.00 mg/L POu-and two
representative lots of AccuVac ampuls with the instrument, a single operator obtained a
standard deviation of {A0.03 mg/L POss..
Estimated Detection Limit (EDL)
The EDL for program 79 is 0.05 mg/L POs4. 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 sl AEs (AR A )
IRl S BRI LA i
PhosVer 3 B £5 47 AT

10 ML SAMPIE SIZE ... 1AL e, 100/pkg.............. 21060-69

BEG LI, 10-20-25 ML, W/CAP .o 2 6/pkg............. 24019-06

B A ES (=)

PhosVer 3 Bt AccuVac M ..coovvveveeeian. | 25/pKg..eea. 25080-25
TP, SO ML oo | OO A e 500-41
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JELTE oot | A 25/pKg..cooeana. 1731-25

FEA L, 10-20-25 ML, W/CAP w.voveceeeeeee e | D 6/pKg....oe....... 24019-06
OPTIONAL REAGENTS

Hydrochloric Acid Standard Solution, 6.0 N (1:1) ....ccceeevviennennnen. 500 mL.................. 884-49
Phosphate Pretreatment Powder Pillows .........ccccoeeeeiiiiiiicciiicnieene, 50/pkg.....cc..... 14501-66
Phosphate Standard Solution, PourRite ampule,

50mg/L as PO43-, 2 ML coooiiiiiiiieeeeeeeee e 1 0753)'< SO 171-20
Phosphate Standard Solution, Voluette Ampul, 50 mg/L, 10 mL....... 16/pkg.....eeeeeannee 171-10
Sodium Hydroxide Standard Solution, 5.0 N ...........cc.ccue... 100 mL* MDB................ 2450-32
Water, dEIONIZEA .......ooooveeeiiiiiieeeeeeeeee e 4L 272-56
OPTIONAL APPARATUS

AccuVac Snapper Kit .....cc.ooecviiiiiiiiieciceeeeeees e each ............ 24052-00
Ampule Breaker Kit for 10-ml ampules..........cccceecveereiiieciienieeciie e each.............. 21968-00
ASPITALOr, VACUUITL ...euviieiiieeeiiieriieeseteeereeeseseessseeaseeeseseessseesssseessseesseeenes each................ 2131-00
Cylinder, graduated, mixing, 25 mL, tall (3 required) ........c..cccvvrenrennene. each.............. 20886-40
Filter Holder, 47 mm, 300 mL, graduated.............ccccoeevverveencierenieennens each............. 13529-00
Filter, membrane, 47 mm, 0.45 MICIONS .....cccvvvveeeeeieeeiiiiiieeeeeeeeenanns 100/pkg.............. 13530-00
Flask, filtering, 500 mML.........cccccoviiiiiiiiiiieieeee e each.........cco...... 546-49
Flask, volumetric, Class A, 100 mL.........ccooovvviiiiiiiiiieeeeeeeeeeeee, each............. 14574-42
pH Indicator Paper, 1 t0o 11 pH ......cccoiviiiiiiieiieeeeee e, 5 rolls/pKg ......ccuuue.... 391-33
pH Meter, SensiOn.1, portable ................ccccooeveeeveeeeeeeeeeeeeeeeeeeeane each............. 51700-00
Pipet, 2 mL serological ..........ccccvieviiiiiiieiiiecee e each.........cocuen. 532-36
Pipet, TenSette, 0.1 to 1.0 mL TenSette Pipet .......c.cccoeveviieiiieiciienien, each.............. 19700-01
Pipet Tips, for 19700-01 ......oooviiieiieeieeeieeee e 50/pkg.............. 21856-96
Pipet Filler, safety bulb ........cccccooviiieciiiiiee e each.............. 14651-00
Pipet, volumetric, Class A, 4.00 ML .........cccceeveiiieeiieniieeiee e each.............. 14515-04
PourRite Ampule Breaker Kit .........cccceeviiiiiiiiiiieiieeie 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.

il

ERIIELES TR BA )

TEBRIREI RARTY o, 1 100/pkg ............ 2451-99
AL S ON . 2D L. 100 mL* MDB ............ 2450-32
TRAETRVETL, 5.25 N 2mL .....100 mL* MDB ............ 2449-32
B, 25 ML, 2 e, N 508-40
HETZIEIH, SO ML | R A e, 505-41
FEG O, 10-20-25 mL, W/CapS......veveeeeeeeeeeeenn. 2 e 6/pkg ......... 24019-06
OPTIONAL REAGENTS

Hydrochloric Acid, 6 N.....c.occviviieiiiiiieciecie et sve e 500 mL .............. 884-49
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Sodium Hydroxide Solution, 5.0 N........cccooiiiiiiiiiiiiiieeieeeeee e 1L .. 2450-53

SUIULIC ACIA et 500 mL .............. 979-49
Water, dEIONIZEA .......evvvvviiiiiiiieeeeeeeeeee e 4L ..o, 272-56
OPTIONAL APPARATUS

Description Unit Cat. No.
Cylinder, graduated, 50 mL ........cccooiiiiiiie e each ............. 508-41
Flask, erlenmeyer, 125 ML .......cccoooiiiiiiiiieeece e each ............. 505-43
Hot Plate, 4" diameter, 120 VAC ....oooviiiiiiieeiiieieeeeeeeee e each .......... 12067-01
Hot Plate, 4" diameter, 240 VAC .....oooiviiiiiieieiiieeeeeeeeeee et each .......... 12067-02
Pads, cooling, 4 X 4" ... e each ......... 18376-00
pH Indicator Paper, 1 to 11 pH ......occoeiiiiiiiiiiieeeeeeeen e, 5 rolls/pkg .............. 391-33
pH Meter, SensiOn. 1, portable................  coooveveeeeeeeeeeeeeeeeeeeeeeeaan 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.

kil
VLS BRI HApr i)

ST, 50N e 2mL ......100 mL* MDB............ 2450-32
BRI R, 525 N oo 2mL ......100 mL* MDB ........... 2449-32
BT, 25 ML oo 2 e, A e, 508-40
HETEEN, 50 ML oo | (SR A e, 505-41
OPTIONAL REAGENTS

Hydrochloric Acid, 6 N ......cccooiiiieiiiiiecie et 500 mL .............. 884-49
Water, dCIONIZEA .......ooooviieiiiiiie e 4L ... 272-56
OPTIONAL APPARATUS

Cylinder, graduated, 50 ML .........cccoeviiiiieieeiiecee e each ............. 508-41
Flask, erlenmeyer, 125 ML .....c.ccccovieiiiiiiiieiece e each .............. 505-43
Hot Plate, 4" diameter, 120 VAC ......uvveiiiiiiiieieeeeeeeeeeeee e each .......... 12067-01
Hot Plate, 4" diameter, 240 VAC .......uvviiiiiiiiiieeeiee e each .......... 12067-02
Pad, cooling, 4" X 4" ..ot each .......... 18376-00
pH indicator Paper, 1 t0 11 pH ...ccceiiiiiiieeeee e, 5 rolls/pkg .............. 391-33
pH Meter, sensiON.1, POrtable .............ccocoeeveveiniiieeieiereieiieeieeeseseens each ......... 51700-00
Thermometer, -10 t0 110 jAC.......c.cccieviierieeie 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 POss..

¢) 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

272




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. POa3.and two lots of
reagent with the instrument, a single operator obtained a standard deviation of jA0.08
mg/L POss..
Estimated Detection Limit (EDL)
The EDL for program 82 is 0.07 mg/L POs.. 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.

Bl

WEPERE Test | N Tube X#H|—%&... e S0 tESES o, 27425-45
£LHE: (1) 21060-46, (50) Eﬁ"iﬂ&i“$fﬁ$¢ﬁli*

WA TR XA ®"s
PhosVer 3 IR ERK AT oo | 50/pKg oo 21060-46
50 IR £ Test ;®N Tube BRI .ovovvveeveeeeees | 50/PKE oo, *
COD/TNT JEHECEE oo A e 48464-00
T e | [ A s 25843-35
TenSette B, 110 10 ML .ooveieiieeeeene | A A s 19700-10
T HE, for 19700-10 TenSette Pipet ........coevvevevecennee.. | 50/pkg ............. 21997-96
TR e 1-3 e, A e 18641-00
OPTIONAL REAGENTS

Bromine Water, 30 @/L......c.cccooviiiiiiiniieiiecie et 29 mL ............... 2211-20
Hydrochloric Acid Standard Solution, 6.0 N (1:1) ..cccccevveviirieneennen. 500 mL ................. 884-49
Phenol Solution, 30 @/L .....coovieeiiiieeieeeeceecee et 29 mL ............... 2112-20
Phosphate Standard Solution, 1 mg/L as PO4-.......cccceevvevvieriennennne. 500 mL ............... 2569-49
Phosphate Standard Solution, Voluette ampule,

50mg/L as PO, 10mL oo 16/pkg ...oovvervnne 171-10
Phosphate Standard Solution, PourRite ampule,

S0mg/L as POs3-, 2 ML oo 20/pKg .eovvvveerrnnnnn 171-20
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Water, dEIONIZEd. ........uvvveiiiiiiiieeeeeee et e e 4L i 272-56
OPTIONAL APPARATUS

Ampule Breaker, Pour Rite (2-mL ampule) ...........coceviiiiiiiiiinianeene each.............. 24846-00
Ampule Breaker Kit .........ccoociiiiiiiiieieieseeeee e each.............. 21968-00
ASPITAtOr, VACUUI ...ooutiiitieiientieeiieeite et et eteesbeesttesteesaeesaaeeateebeesbeenbeenes each................ 2131-00
Cylinder, graduated, mixing, 25 mL (3 required) ........ccccoeevvieeieeneennenne. each............ 20886-40
Dispenser, Repipet Jr., 2 ML ....ooooiiiiiii e each.............. 22307-01
Filter Holder, 47 mm, 300 mL, graduated.............ccccceveeniininnirnreenne each............. 13529-00
Filter, membrane, 47 mm, 0.45 MICIONS .....cccvvvveeieiiiiiiiiieeeeeeeeeenanns 100/pkg.............. 13530-00
Flask, filtering, 500 mL........cccooiiiiiiiiiie e each.........cco..... 546-49
Flask, volumetric, Class A, 100 mL........cccccovviiiiiiiiiiiieeeeeeeeeeeeeee, each............. 14574-42
pH Indicator Paper, 1 to 11 pH units...........ccceeevvevieenciieeieenen 5 rolls/pkg......ccceueee. 391-33
pH Meter, sensiOn.1, portable..............c.cocoovveeeveeeveeeeeeeeeeeeeeeeeeeenns each............. 51700-00
Pipet, TenSette, 0.1 t0 1.0 ML......cooiiiiiiiiiieiece e each............. 19700-01
Pipet Tips, for 19700-01........cooviieeiiieiieciieeee et 50 pkg....counens 21856-96
Pipet Filler, Safety Bulb .........ccccoooviiiiiiiiiiiiiece e each.............. 14651-00
Pipet, volumetric, Class A, 5.00 ML ..........cccceeviiieiiieniieeiee e each............. 14515-37
Pipet, volumetric, Class A, 2.00 ML .........ccccceeiiiieeiieniieeiee 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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21. #Z'1: READ

R L®, Fas
WORBEIRER IR, JEHAZO0FYS. Sme/L.
FAA 2 mg/Lo EZ0L3. g/ LI

ERTR:
Z i Y6 BEHT S E

TEIG T FRRELL Y, 1H
Ve WITEHTTHIRRIE A8 4T -

R TTIFHMELC I . WAL 3. Smg/ L, #

TR, IR

FERILL A7
T
1T I8 N R4 Phos Ver 3R 7 44
T TP RIAL 2
il K+200 mg/L
TR & P 7K AR
B KF100 mg/L
il KF10 mg/L
o AKF100 mg/L
. K T-300 mg/L

pH, i & 2

1+ G A oty SR B A it pH R i )

LM He ), BT S AL 2R
fiE KF50 mg/L
EX &N KT10 mg/L
IRa&Y| KF90 mg/L

R CRED B,

HI 0 PR S i A R L B BRI
LR T TE R s SOk AT ] A2 MR, P
LA IR ARE -

D

B

K180 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 ;iAC. 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 POa3., respectively.
e) If these increases do not occur, see Standard Additions (Section 1).
Standard Solution Method
To check accuracy, use a 1.0 mg/LL 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 POs3., 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 jA0.06
mg/L POss-.
Estimated Detection Limit
The estimated detection limit for program 82 is 0.07 mg/L POas3..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.
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il

KU Test | N Tube W7H|—%... eeeeeeeeenreereeeneenrenennenn 50 €SS e, 27426-45
ALF5: (1) 272-56, (1) 20847-66, (1) 21060-46, (1) 27430-42, (50) MRAMREH *

pr&fE
Rl N BN Hpr e
PhosVer 3 R R A7) SRR [T 50/pKg c.vve.. 21060-46
T BRI AR AT oo, | A 50/pKg ... 20847-66
SV, 154N e 2mL ... 100 mL ........ 27430-42
Test (®N Tube BRFGFEHE <oovvoeeeeeeeeceeee e, | A 50/PKE oo, *
FEBTTF TR e 100 mL .............. 4 liters ............ 272-56
COD JxV#s, 115/230 Vac (U.S.A. and Canada) .............. | RO A e, 45600-00
COD JZ W28, 115/230 Vac (EUrope) .........cccoveveveeeeverennnn. | A e, 45600-02
COD/TNT AT oo | R T 48464-00
b s | [ A s 25843-35
CEATFIIR oo | IS A e, 23810-00
TRET e 13 s A . 18641-00
TenSette I, 110 10 ML | [ A 19700-10
FEWE WS, for 19700-10 TenSette Pipet ..........c........... AFE o, 50/pKg ...cone... 21997-96
OPTIONAL REAGENTS
Description Unit Cat. No.
Total and Acid Hydrolyzable Test j®N Tube Reagent Set .................... each.............. 27427-45
Hydrochloric Acid Standard Solution, 6.0 N (1:1) ....cccvveevvienrennen. 500 mL .................. 884-49
Phosphate Standard Solution, 1 mg/L as PO ........ccovvevvievciiienienns 500 mL ................ 2569-49
Phosphate Standard Solution, PourRite ampule,
50mg/L as PO43-, 2 ML ..oooiiiiiiiciicce e 20/pKg ..cevveennn 171-20
Phosphate Standard Solution, Voluette ampule,
50mg/L as PO, TO ML ..vviiiiiciiece e 16/pkg ...ooeevennnee. 171-10
Sodium Hydroxide Standard Solution, 5.0 N .....c.cccoveviieiiiieieeeieeee, | I R 2450-53
Water, dCIONIZEA ........oooveeeiiieieeeeeeeeee e 4L i 272-56
OPTIONAL APPARATUS
Ampule Breaker Kit .......c.ooocviiciiiiiiiiiiicet e each.............. 21968-00
Ampule Breaker, PourRite ampules ..........cccoccveeveiiiniieniieeie e each.............. 24846-00
Cylinder, graduated, mixing, 25 mL (3 required) ........ccccevvevrveviervennnenns each.............. 20886-40
pH Indicator Paper, 1 to 11 pH units..........cccceevvveeveeiieiecreenenne, 5 rolls/pKg......c.ccuv.e... 391-33
pH Meter, SensiOn.1, POTtable ...........ccccovevviieuerereieiieeeieieeeeeseeaene, each.............. 51700-00
Pipet Filler, safety bulb........c.cccvevviiiiiiiieiiicieceeeeeeeeee e each.............. 14651-00
Pipet, volumetric, Class A, 5.00 ML .........cccoeveiieviiicieieieiecee e, each............. 14515-37
Pipet, volumetric, Class A, 2.00 ML ..........cceveiieeiieieieiecee e each............. 14515-36
Pipet, TenSette, 0.1-1.0 ML......c.cciiviieriiiiieieeie e each............. 19700-01
Pipet Tips, for 19700-01 TenSette Pipet .......coeevvvevrievienieerierieieenne 50/pkg.....ccenn. 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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% ERUKAERSE (0.00 to 5.00 mg/L. PO ) JiES: 8180

PhosVer 37K i
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TR &1 K BTk
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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 POus., 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 POs3., 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 jA0.06
mg/L POss..
Estimated Detection Limit
The estimated detection limit for program 82 is 0.07 mg/L PO4;.. 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
il
ML Test | N Tube RF1E... e ...50tests .......... 27427-45
FL4E: (1) 272-56, (1) 1045-42, (1) 20847-66, (1) 21060-46, (50) ,uﬁyﬂﬁzzﬂm-'fli
FriRdcE
ESEGES BN L ¥V 85
PhosVer3 R SR AAF) L 50/pKg ... 21060-46
T BRI EIHE ARAR T oo, | R 50/pKg ..oooee.... 20847-66
SEALENTT, 1.54 N o 2mL .. 100 mL ......... 27430-42
Test {®N Tube FRFAFEI oooveeeeeeeeeeeeeeeee e | A 50/PKE e, *
BT TR e 100mL % 272-56
REQUIRED APPARATUS
COD Jx Mg, 115/230 Vac (U.S.A. and Canada) .............. | RO A e, 45600-00
COD [ Wi#g, 115/230 Vac (Burope) .......ccccevvevevvvnnen. | EPUTRTRRN: A e 45600-02
COD/TNT JEFELZR oo | A S 48464-00
b s | [ A s 25843-35
CEATFIRR oo | IS A e, 23810-00
TRET e 13 s A s 18641-00
TenSette B, 110 10 ML .ooveieiiecene | S A s 19700-10
T M, for 19700-10 TenSette Pipet ..................... AT e 50/pkg ............. 21997-96
OPTIONAL REAGENTS
Bromine Water, 30 g/L.......cccveviiiiiieeieee et 29mL ............... 2211-20
Hydrochloric Acid Standard Solution, 6.0 N (1:1) ..cccoveevveeiveennnnne. 500 mL ................. 884-49
Phenol Solution, 30 @/L .....ccoviiiiiieiieeeeeeeeee e 29 mL ............... 2112-20
Phosphate Standard Solution, 1 mg/L as PO43-......cccccvevvvvviireennenne. 500 mL ............... 2569-49
Phosphate Standard Solution, PourRite ampule,
S50mg/L as POa3, 2 ML oo 20/pKg .eovvveirennns 171-20
Phosphate Standard Solution, Voluette ampule,
50mg/L as POus-, 10 ML oo 16/pkg ...ovveevenns 171-10
Sodium Hydroxide Standard Solution, 5.000 N ............cccevvevennen. 1000 mL ............... 2450-53
Sulfuric Acid Standard Solution, 1.000 N ........ccccviiivviiiiiiieie e, | 8 1270-53
Water, dEIONIZEd........couvviiiiiiiieieeeie e /%) 272-56
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OPTIONAL APPARATUS

Description Units

Ampule Breaker Kit, VOIUuette...........cccoeeueeiiieiiinieiieiieeeeeeeeeeeeen each ......
Ampule Breaker, POUrRite...........coccoeriiiiiiiiiiiieeeeeeeee, each .......
Cylinder, graduated, mixing, 25 mL (3 required) ........cccocceeveeneenieneenne. each ......
Flask, volumetric, Class A, 100 mL ........cccoovviiiiiiiiieeeeeeeeeee, each ......
pH Indicator Paper, 1 to 11 pH units ..........ccccoevvieeiiieecieecieeenes 5 rolls/pkg ......
pH Meter, sensiOR.1, portable ...............ccccoeeeveeeveveveveeeeeeeeeeeeeeenn each .........
Pipet, TenSette, 0.1-1.0 ML ....cccooooiiiiiiiiiieee e each ......
Pipet Tips, for 19700-01 TenSette Pipet ........cceeevvvevrieiviieiieereeee, 50/pkg ......
Pipet, volumetric, Class A, 5.00 ML...........cccceeveiiieiiieniieeiee e each .......
Pipet, volumetric, Class A, 2.00 ML..........ccccceeveiiieeiieniieeiee e each .......
Pipet Filler, safety Bulb .........ccccooviiiioiiiiiiiiie e each ......

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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....... 19700-01
....... 21856-96
...... 14515-37
...... 14515-36
....... 14651-00
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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 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 jA0.12
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.

ikl
TR YERR T8 (100 TSt ouvioveoeeeeeeeeeeeee e 22441-00
ALF5: (1) 1934-32, (1) 2236-32

e

WIS BRI A )

BAFETRIRT oo ImL ... .. 100 mL MDB* ............ 1934-32
FHFRERIRTI] oo ImL ... .. 100 mL MDB* ............ 2236-32
BES EE A, 10-20-25 ML, W/ CaP w.voveveeeeeeens 2 e 6/pkg ........ 24019-06
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OPTIONAL REAGENTS

Description Units Cat. No.
Amino Acid Reagent Powder Pillow .........ccccoooiniiiiiiiiniiiies 100/pkg .............. 804-99
Bromine Water, 30 @/L ......oooiiiiiiieieie e 29 mL ............ 2211-20
Hydrochloric Acid Solution, 1:1 (6 N) ..cccvvieiiieiiieiieeeeeeeee e, 500 mL .............. 884-49
Phenol Solution, 30 @/L .....ccoiiiiiiieieiee e 29 mL ........... 2112-20
Phosphate Standard Solution, 50 mg/L PO43- ........ccoooiiiiiiiiiieeee, 500 mL .............. 171-49
Phosphate Standard Solution, PourRite ampule,

500 mE/L PO43-, 2 ML .eiiiiiiiiiie e 20/pkg .......... 14242-20
Sodium Hydroxide Standard Solution, 5.0 N .........cccceevviiennnnnnns 100 mL MDB ........... 2450-32
SUIFAMIC ACIA ..eieeieiieie e 113 g, 2344-14
Sulfuric Acid Standard Solution, 10 N .....ccoovviiiiiiiiiiieeeeeeeeeeeeee 1L .o 931-53
Water, dEIONIZEA .......oooveniiiiiiiiiie e 4L ... 272-56
OPTIONAL APPARATUS

Description Unit Cat. No.
Ampule Breaker Kit, POUrRIte..........cccooeviiiiiiiiiiieciie e each.......... 24846-00
ASPITAtOr, VACUUITL.....cuvvieerieeiieenereerreeeteeesereeesseeesseeessseessseeessneesssessseeensses each............ 2131-00
Cylinder, graduated, 50 ML .........cccoeiiiiiiiieiiece e each.............. 508-41
Cylinder, graduated, mixing, 25 mL........c.ccccceeiviiiiciiieniccieeeeecee e each.......... 20886-40
Filter Holder, 47 mm, 300 mL, graduated .............cccceeevireriieniieeieeeieeas each.......... 13529-00
Filter, membrane, 47 mm, 0.45 MICIONS..........ccoovuvvrerereeiieeiieeeeeeeeeeenns 100/pkg.......... 13530-00
Flask, filtering, 500 ML ........ccccooviiiiiiieiieeeece e each............. 546-49
Flask, erlenmeyer, 125 ML .....c.cccooiiiiiiiiiece e each ............. 505-43
Flask, volumetric, Class A, SO ML ........cooovviiiiiiiiiiiiieeeeeeeeeeeeeeee each .......... 14574-41
pH Indicator Paper, 1 to 11 pH ......cccoeviiiiiieieeeee e, 5 rolls/pkg .............. 391-33
pH Meter, sensiOn. 1, portable ...............cococooveevereeeeeeeeeeeeeeeeeeeeeeeeene each .......... 51700-00
Pipet, serological, 2.0 ML .......c.cccooiiiiiiiiiiii et each .............. 532-36
Pipet, TenSette, 0.1 t0 1.0 ML ...oooiiiiiiiieiieeeee e each .......... 19700-01
Pipet Tips, for 19700-01 TenSette Pipet ........ccceevvvevcrieiiiieniiecieeeiees 50/pkg .......... 21856-96
Pipet, volumetric, Class A, 10.00 ML ........ccceeveieiieiieniieeiie e each ......... 14515-38
Pipet Filler, safety bulb .......c.cccciieiiiiiiiiiieccee et each .......... 12189-00
Spoon, measuring, 0.05 @ ....c..coovviiiiiieiiieeiee e each .............. 492-00
Thermometer, -10 t0 110 JAC........ccoocieecieeeeeee 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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&£  Molybdovanadate £ B=1E HEE. 8114
Test N Tube 7% (0 to 100.0 mg/L PO, )

PRGM
7
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NIRRT 9 bRk R (A el ANk N 7 S = IR GO T | Al B (R
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T

TR TP AR

FHiR £ URFE RN, s B IE T
Bk, Bk /NF100mg/s AFETHE. L

IR £ KT100mg/Lif, PAEA7 T4

ik URFE RN, A IE TR
e PN 4% MABRERALY) T

5. FHSOmLAE B HETE R o
6. —IUHESE BN I B K EH B IR A B (G,
7. AR ILB R IMORKI S A k. PR,

i G MR B S AR pHL | T RS GRS RE T, W BEREAT AR AL

WA B B RACERIR | PRSI

iy BHUR R

WA, ¥ (k7120 °C) PR

MR, A (125 °C) AR IE TR

FH S EASK T 1000mg/LI, A=A T3,

FERERR L. DUBMIREE. MIEREL. wEAERM. MrERE. WL, FUREL. WAREE. R AW
fREh, BT MBS T BT BT, Ba2+. Sr2+. Li+t. Nat. K+, NH4+, Cd2+. Mn2+.
NO3-. NO2-. S042-, S032-, Pb2+, Hg+, Hg2+, Sn2+, Cu2+, Ni2+, Ag+, U4+, Zrd+, AsO3-, Br—, C032-,
C104-, CN-, 103-, Si0s4-.

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.
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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 Mumber Eritry Lina Murnbear Erttry
i BG 24 a
2 4 a g0
3 T )| 1]
4 ] a2 P
& ] 23 £3
6 ] 24 a
7 ] a5 B2
B G5 25 L=
o Lh a7 245
10 27 23 144
1 2 24 B3
12 GE 40 B3
13 157 4 78
14 197 42 252
1E 30 43 4
16 ] 44 76
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 B0 53 a
26 ] 54 g0
27 ] 55 a
24 ] 1] 255
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iRl

e R PR Test "N Tube™ X712 50 vials................. 27673-45
FIFE: (50) P TR Test ‘N Tube™ 5N *, (2) 272-42

pr&fE
LSS (52 /N7 Hhr 8]
AR PR Test ‘N Tube™ A, ... Lo, R10740) S-S *
FEBE TR i e 100 ML.cooooneenee. 272-42
P& A%
COD/TNT AT oot | ESU (T 48464-00
TenSette® I, 110 10 ML..ooovovoereeeeeeeonns | B Ao 19700-10
FEWE W s, for 19700-10 TenSette® Pipet .........ccoovveveeeenne Lo 50/pKG.ccena.. 21997-96
TREF L o 1-3.eee. AN s 18641-00
OPTIONAL REAGENTS
Bromine Water, 30 @/L......cccccoovieiiiiiiiicieeeee e 29 mL** . 2211-20
Hydrochloric Acid Standard Solution, 6.0 N (1:1) .....cccevverennnnnee. 500 mL......ccvveenens 884-49
Phenol Solution, 30 @/L........cccovieiiiiiiiieciee et 29 mL....coveenens 2112-20
Phosphate Standard Solution, PourRite ampule,
500 mg/L as PO4 |, 2 ML.iccciiiiiiiiiieeieeeecee e 20/pKg.....oeveeennnn 14242-20
Phosphate Standard Solution, Voluette ampule,
500 mg/L as PO4 |, 10 mML......occiiiiiiiiieeieeceeeeecee e 16/pkg.......cccuveen. 14242-10
OPTIONAL APPARATUS
Ampule Breaker Kit ........coooiiiiiiiiiiiiiiiece e each................. 21968-00
ASPITAtOr, VACUUITL ..eovviieeiiieeeiieeiieeireeereeeteeeseseesesaeessaeessseessseesnseeenssens each......cccounnee. 2131-00
Cylinder, graduated, mixing, 10 mL, 3 required .........c..cccovvevvvernnnnee. each................. 20886-38
Filter Holder, 47 mm, 300 mL, graduated.............cccceeevverrrirenreenneenne each................ 13529-00
Filter, membrane, 47 mm, 0.45 MICIONS .....cccvvvveeeeeeiiirieeeeeeeeenn, 200/pkg.....cceven... 13530-00
Flask, filtering, 500 mL........ccccccccieiiiiiiiieeii e each...........coee.. 546-49
Flask, volumetric, Class A, 50-mL ........ccooovviiiiiiiiiieieeeeeeieeeee, each................ 14574-41
pH Indicator Paper, 1 to 11 pH units..........cccceeevvveeciieenieennens 5 rolls/pkg.......cccvvennen. 391-33
pH Meter, sensEOR™I, portable................coovveevereereeeeeerereseeseennns each................ 51700-10
Pipet, TenSette®, 0.1 t0 1.0 ML......ccooviiriiiiiciieieeeee e each................. 19700-01
Pipet Tips, for 19700-01 TenSette® Pipet ........cccvevvevviiiieiianriennnnns 50/pkg..ccenicnnenne. 21856-96
Pipet Tips, for 19700-10 TenSette® Pipet ......c.ccceevvveveenieeneennenn, 250/pKg....occviannnn. 21997-25
Pipet, volumetric, Class A, 5.00-mL.........c.ccooeevieviievieniesiecie e each................. 14515-37
Pipet, volumetric, Class A, 8.00-ML...........ccceeevrvriecriirienienie e, each................. 14515-08
PourRite™ Ampule Breaker .........ccocevveviiiiiiiieieiesieeie e each................. 24846-00
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9. NLENRM. K 10 WA R2. 0 1L AR AR 12. 4%

WA S F. ZTFAL ANE A AL BH0. 5= TN TIMER ENTER
LA HI B % . PNVSIRIENBENAM Molybdovanadatei® 7] B JFUR 74080 S Wil
W NI N

ZERO

13. JEFCOD/INTIE AL 14, HAEE TR 15, S 2smgmnt,  16. #% F: ZERO

5, WIS AhEE, B FARERUBARE FeEHa R, FrREa i
R E, RS G z
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T

TR AV S AL S

FHiR £ URFE BN, e B IE T
Bk, Bk /NF100mg/s AFETHE. L

IR £ KT100mg/Lif, PAEA7 T4

ik URFE RN, A IE TR
e PN 4% MABRERALY) T

8. FHLSOmLAE b BIHETEHEIH

9. —iUHESE BN I B K EH B IR A B (G,

10. IR I I RIS EH A k. dksb
1,

i G MR B S AR pH | ) RS GRS RE T, Wy BEREATAE A AL

A B B RACERIR | PR TR

iy BEUR R

WA, ¥ (k7120 °C) PR

MR, A (E125 °C) A IE TR

A S EASK T 1000mg/LIN, A4 T3

FERER L. DUBMIREE. MIEREL. B, MriERE. WL, JUREL. WAREE. HRIE. AP
fREh, BB T MBS T BT BB T, Ba2+. Sr2+. Li+t. Nat. K+, NH4+, Cd2+. Mn2+.
NO3-. NO2-. S042-, S032-, Pb2+, Hg+, Hg2+, Sn2+, Cu2+, Ni2+, Ag+, U4+, Zrd+, AsO3-, Br—, C032-,
C104-, CN-, 103-, Si0s4-.

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 Number Eritry Line Number Eritry
1 BT 18 a
2 4 19 a
3 73 20 B0
4 a 29 74
5 a 22 52
g a 23 a
i a 24 a
B a 25 =]
g a 25 a
10 a 27 a
11 a 23 a
12 1] 24 a
13 175 | B0
14 48 | 50
15 32 a2 7a
16 a 23 B3
17 a 24 a
a5 B2 45 a

Line Mumber Ertry Line Mumber Erttry
35 166 47 15
a7 248 43 7
24 143 49 ]
24 B3 0
40 B3 51 164
4 i 52 a
42 252 B3 a
43 4 54 40
44 7B E5 a
45 128 1] 255
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REQUIRED REAGENTS

TR Test "N Tube™ BERF] ... . SO vialS 27672-45
F5: (50) BAgE Test *N Tube™ RFP*, (2) 272-42, (1) 20847-66 (1) , 20760-26, (1) ,
7430-42

FrRdE
LSS (52 N7 Hhr 8]
Molybdovanadate ] ...ocoovvieeceieieeee 0.5mL ....25mL ............ 20760-26
R ER AR e L SO/PKE 20847-66
SUEEACAIIATI, 154N s 2mL.. 100 mL ............... 27430-42
M Test "N Tube™ RXFMH. ... L e SO/PKE *
FEBTT TR 100 ML oo, 272-42
P& A%
COD Jx[#g, 115/230 Vac (U.S.A. and Canada) .................. | RO A e 45600-00
COD JZ W28, 115/230 Vac (EUTOPE) ......cvvveeeeereeeerreerereanes | A e 45600-02
COD/TNT &ML, DR/B00 SETieS....uvureureerenrerrrrerreererrennnne | S 48464-00
RV A%, LDPE, 0.5t0 1.0 ML....o.ovovoiicccceeeecee ... 20/pKg .eoovvernnen. 21247-20
TenSette® AT 110 10 ML oo | [ A e 19700-10
W, for 19700-10 TenSette® Pipet..............co.van....... ANFE.. 50/PKE oo 21997-96
CEATFIHR oo | I A . 50030-00
TR s 1-3 ........ each ................ 18641-00
OPTIONAL REAGENTS
Description Unit Cat. No.
Hydrochloric Acid Standard Solution, 6.0 N (1:1) ....cccveevirennnnn. 500 mL .....vveene. 884-49
Phosphate Standard Solution, PourRite™ ampule,
500 mg/L as PO4, 2-mL.......ccceiviiiiiieeiiecee e 20/pKg ..vvveerennn 14242-20
Phosphate Standard Solution, Voluette™ ampule,
500 mg/L as PO4, 10-ML......c..cccovieviiiieiiieiiecee e 16/pKg ....coeveeene. 14242-10
Sodium Hydroxide Standard Solution, 5.0 N......c.ccecovveviiriiineniieeieeens | 2450-53
Sulfuric Acid, ACS, concentrated ..........ccccovveeeeeiiiiiiiieeeieeeeeennee. 500 mL................... 979-491
OPTIONAL APPARATUS
Ampule Breaker Kit .......cooooviiiciiiiiiiiiiiece e each................ 21968-00
ASPITAtOr, VACUUIN ...eovviivieiiieeireeereeereereeseesseesseesssesssessseesseessessseesssessnes each.......ccoeo.e. 2131-00
Cylinder, graduated, mixing, 10 mL (3 required) ........cccceveevvervennnnnn. each................. 20886-38
Filter Holder, 47 mm, 300 mL, graduated............c.cccovevrievrienienrennnnnnn. each................. 13529-00
Filter, membrane, 47 mm, 0.45 MICIONS .....cccveevvvvviiieiiieeeeiieeeeens 200/pKg.....ccvveneee. 13530-01
Flask, filtering, S00-ML ........c.ccccoieeeiieriieeee e each..........eeee. 546-49
Flask, volumetric, Class A, 50-mL ........cccooeviiviiiiiiiieeeeeee, each................. 14574-41
pH Indicator Paper, 1 to 11 pH units.........cccoeevvveveerienrenerennn. 5 rolls/pKg.....cccvevveeennnns 391-33
pH Meter, sensEOR ™I, portable...............ccccooeververeeeeeeeesreeeeieseennns each................. 51700-10
Pipet Filler, Safety Bulb ........cccoooviiiiiiiiiiieceeeeeeeee e each................. 14651-00
Pipet, TenSette®, 0.- t0 1.0-mML.......c.cooievriiriiiiiniiereeeeee e each................. 19700-01
Pipet Tips, for 19700-01......cceeiiieiieiieieeieeie et RV ) - S 21856-96
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Pipet, volumetric, Class A, 8.00-mL..........cccccoviiriiiiiiieiienie e

Stopper, No. 7 0ne hole ........oooeiiiiiiiiiiiic e

Tubing, rubber
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f£ Heteropoly Blue 777% & (0 to 1.60 mg/L)
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9. BEAR SRR 10. e8I 20 f5, 11, 4% ZERO, 484HF 12, ¥ WkhRFEBON
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Ei74 NPR ST AR THNFE S iE 0mg/L SiO2 W
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T TP RIAL 2

Eih, FH UG HRE S R R 2

IR 5 £ 7-50 mg/Li) PO4, A+3t. 60 mg/L
[1IPO4, —2%IfI T4k, 75 mg/Lit1 PO4,
-M%I1TH.

% KEM T

PiALIE THFE S AT S IR R 9218 SO R A, R

X A S WAL AR 58 IRIAS ik A
SEARIE R o ORI AN TR B, AR )5 IR
MRAL TR, n] A Ik 2 S i PR £
o PRALER T IAE AR IR W IR AL T
() “ORANR A RIARAERL 27357 gt
g A L s M I TA], A R SR AT 5]
CIMAFT IR Z i D7 B 1 BB IR 25 (1 Tl

AbFE
e F RS o "
4 AR R R 25 .

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.

Nl

REFEEEIRF 2, 10 mL sample (100 teStS) ... ....u.noiereeeeeeeeeeeeeeeeeeeeesesesessenens 24593-00
ALF5: (1) 22540-69, (1) 21062-69 (2) 1995-26

WA TR XA ®’s
TR F AIRA . L 100/pkg .......... 22540-69
VR Lo 05 N 2 40 100/pkg .......... 21062-69
Molybdate 3 XF ..o, pereeenns 28 W ... 50 mL SCDB ............ 1995-26
REQUIRED APPARATUS

FEG L, 10-20-25 mL, W/ CaP voeeeeeeeeeeen. 2 s 6/pkg .......... 24019-06
OPTIONAL REAGENTS

Silica Standard Solution, 1.00 mg/L SiOz.......cccceevvveviieviienrieniecieeerenn, 500 mL ............ 1106-49
Silica Standard Solution Pillows, 20 mg/L as SiO2, 10 mL.................... 16/pkg .......... 14245-10
Sodium Bicarbonate, ACS .........cccceeeviiiiieiieieiesiesre e 454 g oo 776-01
Sodium Hydroxide Standard Solution, 1.000 N.........c.ccccevveririreannns 900 mL ............ 1045-53
Sulfuric Acid Standard Solution, 1.0 N ......cccccceevviiiiiiiiiiiiieeeeeenee, 1000 mL ............ 1270-53
OPTIONAL APPARATUS

Bottle, 118 mL, polyethylene, oblong...........cccceecvevviiiieniieniieniecre e 6/pkg .......... 23184-06
Dropper, 0.5- & 1.0-mL marks..........ccceeeeireriieiiie e 6/pkg .......... 23185-06
Pipet, serologic, 2 ML, POLY ....c.cccvveviiiriieiiesie et each ........... 2106-36
Pipet, TenSette, 0.1 t0 1.0 ML......cccvoviiiiiiiieieeieereeeeeeee e each .......... 19700-01
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Pipet Tips, for 19700-01 Pipet ......ccceeviiiiiiiieiieiieieseee e 50/pkg .......... 21856-96
Standard Methods for the Examination of Water and Wastewater.............. each ......... 22708-00
Thermometer, - 10 t0 110 OC...ooiimiiiiiiiiiiiieeeeeeeeeeeeeeeeeeee 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 SiOs.
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 I for more
information.
Standard Solution Method
To check the accuracy of the method, use the Silica Standard Solutions, 25 and 50 mg/L
as SiO2, 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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i can%ill
T E R, 10 mL sample (100 teStS) ......wvn.oieieeeeeeeeeeeeee e 24296-00
AF5: (1) 21074-69, (1) 21062-69, (1) 21073-69

pr&fE
Rl N BRI L H A e
R AR e DAL 100/pkg .......... 22540-69
VR L0 ) S 2 40 100/pkg .......... 21062-69
Molybdate B ATRF ooovoe I 28 i ......50 mL SCDB ....... 21073-69
FE &b EE A, 10-20-25 ML, W/ €aP cvoveveeeeeeeecenean 2 e 6/pkg .......... 24019-06
OPTIONAL REAGENTS
Silica Standard Solution, 10 ME/L.......cccccccveeviiieiiieiieeciee e 500 mL............ 1403-49
Silica Standard Solution, 25 ME/L.......cccccceveeiiiieiiieeieeeieeeee e 236 mL.......... 21225-31
Silica Standard Solution, 50 ME/L.......ccccccoveeviiieiiieeieecieeeee e 200 mL............ 1117-29
Silica Standard Solution, 1000 mg/L............cccoveeviiiiiiiiiiieciee e, 500 mL.............. 194-49
Sodium Bicarbonate, ACS...........oooiiiiiiiiiiecie e 454 g.............. 776-01
Sulfuric Acid Standard Solution, 1.000 N ......ccceoevvvvviiiiiienneen. 100 mL MDB............ 1270-32
Water, dCIONIZEd.........oooveriiiiiiie e e 4L 272-56
OPTIONAL APPARATUS
Pipet, TenSette, 0.1 t0 1.0 ML.......ccooiiiiiiiiiiee e each.......... 19700-01
Pipet Tips, for 19700-01 PIpet .....cc.eeeviieriiieiieeiie e 50/pkg.......... 21856-96
Standard Methods for the Examination of Water and Wastewater ............ each.......... 22708-00
Thermometer, -10t0 110 °C....oooonvreieiiiiiiiieeee 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 SiOs.
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 I 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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iRl

e

T E R EER T2, 25-mL sample (100 teStS) .......oviiieeeeeeeeeeeeeeeee e 22443-00
ALF5: (1) 1042-99, (1) 14548-99, (2) 1041-66

pr&fE
RGN BRI L H A i
DURAE FH R BR A AR, | S 100/pkg ............ 1042-99
FFBEIRR AT e | [ 100/pkg .......... 14548-99
B ER AT o, | A 100/pkg ........... 1041-99
FEB IR i 30 ML, 4L e, 272-56
P& A%
FERR LI 10-20-15 ML, ..o 2 s 6/pkg .......... 24019-06
OPTIONAL REAGENTS
Silica Standard Solution, 10 ME/L ......ccccccovvevviiieiiieeieceee e, 500 mL ............ 1403-49
Silica Standard Solution, 25 ME/L ......cccceovviieviiieiiieeieeeee e 236 mL .......... 21225-31
Silica Standard Solution, 50 ME/L ......cccccovveeiiiieriieeie e, 200 mL ............ 1117-29
Silica Standard Solution, 1000 mg/L ........c.ccccveeiiiiriiieiieciee e, 500 mL .............. 194-49
Sodium Bicarbonate, ACS .........cooovieeiiiieiie e 454 g .............. 776-01
Sulfuric Acid Standard Solution, 1.000 N.........cccooovvveinivnenennnn. 100 mL MDB ............ 1270-32
OPTIONAL APPARATUS
Flask, volumetric, 250 mL, Class A.........coooovieeiieeiiiieeieeeeee e each .......... 14574-46
Pipet, TenSette, 0.1 t0 1.0 ML......ocooiiiiiiiiieciece e each .......... 19700-01
Pipet Tips, for 19700-01 PIpet .....cc.ceeviieiiiieiieeiieeieeceeeee e 50/pkg .......... 21856-96
Pipet, volumetric, Class A, 100 ML .......ccccocovieiiiiieriieeieee e each ......... 14515-42
Pipet Filler, safety bulb..........ccccooviiieeiiiiriieeie e each .......... 14651-00
Standard Methods for the Examination of Water and Wastewater.............. each .......... 22708-00
Thermometer, -10 t0 110 OC....ooiiiiiiiiiiee 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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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 SO4.
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.

P d A (R AR
Pl
IEEES 527 €N=S L XA U]

SulfaVer 4651 B2 ER M AR oo 1 A, 100/pkg ......... 21067-69
FEAL O, 10-20-25 mL, W/ €ap oo, 2 e 6/pkg .......... 24019-06
B el A Es (fEH 22305)

SulfaVer 4 iRELE AccuVac ZEffl...civceinnne. 1 M 25/pkg ......... 25090-25
FERR, 50-ML.coioiiie s [T A s 500-41
OPTIONAL REAGENTS

Sulfate Standard Solution, 50 Mg/L .......c.cccoovieviiiiiiieciieee e, 500 mL ............ 2578-49
Sulfate Standard Solution, 1000 M@/L ........cccceeevvieeiieniieeiie 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, dEIONIZEA .......oooovveeeiieieeeeeeeeee e e e e 4L .. 272-56
OPTIONAL APPARATUS

AccuVac SNapper Kit ....cccviiiiiiiieciic et each .......... 24052-00
Cylinder, graduated mixing, 25 ML .......ccccooiiiiiiieiciieieecee e each .......... 20886-40
Filter Paper, folded, 12.5 CM .....oooiiiiiiiiieece e 100/pkg ............ 1894-57
Flask, volumetric, 50 mL, Class A........ccooooouieiiiieiieeeeeeeeeeeeeeeeeeeee e each ......... 14574-41
Funnel, poly, 65 MM.......ccccoooiiiiiiiiiicce e each ........... 1083-67
Pipet, TenSette, 0.1 t0 1.0 ML......coooiiiiiiieieeeiece e each ......... 19700-01
Pipet Tips, for 19700-01 Pipet ......ccooveeeiiieiieciieeiie e 50/pkg .......... 21856-96
Pipet, volumetric, 1.00 mL, CIass A ......cccccccveviiiieriieeiie e each ......... 14515-35
Pipet, volumetric, 2.00 mL, CIass A .......ccccccveviiiieriieeiie e each ......... 14515-36
Pipet, volumetric, 3.00 mL, Class A .......ccccoeviieriieeciieriie e each ......... 14515-03
Pipet, volumetric, 4.00 mL, Class A ........cccoeeiieriieeiiieriie e each ......... 14515-04
Pipet, volumetric, 5.00 mL, Class A ........cccoeoiieriieeciieeiee e each ......... 14515-37
Pipet, volumetric, 6.00 mL, Class A ........cccociieriieecieeiie e each ......... 14515-06
Pipet, volumetric, 7.00 mL, Class A ........ccceoiieriieecieerieeciee e each ......... 14515-07
Pipet Filler, safety bBulb........ccccoovieviiiiiiiiieiieieieeeee e each .......... 14651-00
PourRite Ampule Breaker ...........covevieeiieiiiiiiiiiciecieeieere 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. 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.
il
FRALIIIRT 5 (100 SES) cvvoveveveeeeeeeeeeeeee e 22445-00

fF5: (2) 1816-42, (2) 1817-42
IRl LES BRWIR Fafir i

BRALIIRT Lo 2mL..... 100 mL MDB............ 1816-32
BRAEHART 2 oo 2mL..... 100 mL MDB............ 1817-32
FEBE T TR s X311 D 4L o, 272-56
ZNBEBRL, 25 ML oo | FOSS Ao 508-40
FEWE, Class A, 25.00 ML | DT T 14515-40
Pipet Filler, safety bulb ...........ccccocoevieiiieiecccne Lo S 14651-00
FEM L, 10-20-25 ML, W/ CaP.eereeeeeeeean X 6/pkg.......... 24019-06
OPTIONAL REAGENTS

Description Units Cat. No.

Bromine Water, 30 @/L......ccccciiiiiiieiieiiecie et 29 mL............ 2211-20
Phenol Solution, 30 @/L .....ccoveeviieiieeieeieeeeeee et 29 mL............ 2112-20
Sodium Sulfide, hydrate ...........ccceevvieriierieiieeie e 114 g.............. 785-14
OPTIONAL APPARATUS

Bottle, Wash, 250 ML ......ccccoiiiiiiiiiiiieeeece e each............ 620-31
Dropper, for 1 0Z. DOttIe......c.cooiiiiiiiieiieiieiecee et each............ 2258-00
Flask, erlenmeyer, 50 ML ........cccccooiiiieiieeie 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.

Bkl

ENHIELES BRI BA )

TR, ACS e 55mL...cceen. 500 mL.......... 14440-49
N e R S GO 10mL......ooonen... 500 mL............ 452-49
G il 7107 | IO 1AL e, 25/pkg.......... 1008-68
B e | DR SR 968-00
BT, 25 ML e, | R R 508-40
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T, SO ML oo Lo, A e, 508-41

T 500 ML oo  FST R 508-49
SIBEIEE, 500 ML oo | DO N 520-49
Ring, support, 4 inch.........ccooceiiiiiiiniiee e | ST 580-01
FEA LA, 10-20-25 mL, W/ €ap.....c.oveeeeeeerereeans S 6/pkg.......... 24019-06
Stand, support, 127 x 203 mm (5 X 8")...eevvervreieannne | T 563-00
OPTIONAL REAGENTS

ACEONE, ACS ..ot 500 mL.......... 14429-49
Detergent Standard Solution, Voluette ampule,

60 mg/L as LAS, 10 ML ...ccoiiiiiieieeeeee e 16/pkg.......... 14271-10
OPTIONAL APPARATUS

Ampule Breaker Kit.......cccoooiiiiiiiiiiiciiecee et each.......... 21968-00
Pipet, TenSette, 0.1 t0 1.0 ML......ccciieiiiiiiiieeeeee e each.......... 19700-01
Pipet Tips, for 19700-01 Pipet .......coocvvieiiiiiiieciieeieeeee e 50/pkg.......... 21856-96
Thermometer, -10t0 110 OC...oooiimiiiiiiiiiieieeeeee 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. 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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IRANE
ZORHE

R HRNERE L:2K 172 g2
BEI, 600 ML, 1oW fOrM ..., | R A e, 1080-52
PEEEE 1.2 L, 120 V e | N 26161-00
PHEEEDE 1.2 L, 240 V oo | N 26161-02
T, ZIBE500mL,. ... L e, S 1081-49
W, serologic, 25 ML ..o.oovevvecccceeeeecceea | ETUTTRTR A, 2066-40
WIBER e, | S 14651-00
OPTIONAL APPARATUS

Stirring Rod, lass ......cooieiiiiiiiiee e 3/pkg ........... 1770-01
Wash Bottle, 250 ML.....ccooouuviiiiiiiiiiee 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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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.

B # 3k
FH B IR T 25371 —2 (up to 100 tests) e, 22446-00
fF5: (1) 675-49, (1) 2560-42

BERHE
FhK HRNEHE L:2¥ivA ia=)
BRBRANVRVL e 10 M 500 mL ............ 675-49
TanniVer 3 JFTIRAIATZRINA oo I mL.nee. 100 mL ........... 2560-42
FEB IR i P 111 D 4L . 272-56
WEAER oo L T .14651-00
B, volumetric, Class A, 5.0 ML ...oovoovvveveeeeeann. T e A e, 14515-37
B, volumetric, Class A, 0.5 ML ...ooveeeeveeeeeeeenne. 1 e N 14515-34
FEAH O, 10-20-25-mL, W/ Cap «.ooovvveeeeceeeean 2R 6/pkg .......... 24019-06
OPTIONAL REAGENTS
Formaldehyde.........c.coooiiiiiiiiiieeee e 100 mL ............ 2059-32
Sodium Pyrophosphate, ACS..........ccoocviiieiieiieeee e 50g.......... 14295-25
TaANNIC ACIA ..viiiiiieiiie ettt ettt sbe e e b e e tbe e s be e e sabeeenraeens 113 g .. 791-14
OPTIONAL APPARATUS
Description Unit Cat. No
Balance, analytical, 115V ..o each.......... 26103-00
Balance, analytical, 230 V ......ccoiiiiiiiiieceeeece e each.......... 26103-02
Cylinder, graduated, 25 ML .....c.ccocoeieiiiiiie e each.............. 508-40
Filter Paper, folded, 12.5 CML.....ccccvievciiieiiecieeeccee e 100/pkg............ 1894-57
Flask, volumetric, 1000 mL.............ccoooviiiiiiiiiieieeeeeee e each............ 547-53
Funnel, poly, 65 MM ........ccccooiiiiiiiiie e each........... 1083-67
Pipet, TenSette, 0.1 t0 1.0 ML.......coooiiiiiieeieeeee e each .......... 19700-01
Pipet Tips, for 19700-01 PIpet .....cceeeevieriiieiieeiie e 50/pkg.......... 21856-96
Pipet, volumetric, Class A, 10.00 mL............ccceeeiiiriiiiiiiieiieeee e each.......... 14515-38
Pipet, Filler, safety bulb .......c.cocveviiiiiiiiciieeeece e each.......... 14651-00
Spoon, Measuring, 0.2 ......cceeeveerieeeirieeeieeeieeerieeesreeereeesreesreesseneesnseenns each.............. 638-00
Weighing Boat, 67/47 MM .......cccooviiiiiiieiieeiecre et eve 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.

i
i BXRNEHE Fafir g2
ToxXTrak RF 7 (25 LESIS) ciueveeieeeeeeeeeceeeeeeee et 25972-00
5 (1) 25607-66, (1) 25608-36, (1) 22336-15, (2) 21247-20, (2) 20962-08

EXRHE
PR BRNERHE gy g2
ToxTrak FyAIRA oo DAL 50/pkg.......... 25607-66
ToxTrakfEE AU~ s 2 W 15 mL SCDB.......... 25608-36
JHRAR R AR e | R 15/pkg.......... 22336-15
Ty o B IR e | 10/pkg.......... 20962-08
LB TIK e AE e, 200 mL.............. 272-29
KEITT e | FE S .936-00
COD/TNT FEELEE oo | R A s 48464-00
RS, 1ML e ATE e 10/pkg.......... 21247-20
25 2 SO OUSUOURURURES FOUOUORURO S 14537-00
B, volumetric, 5.00 mL, Class A.....ccoveeeveuenne... Lo, N 14515-37
WEAER ..o L S 14651-00
Test N AR o.veeeeeeeeeeeeeeeee e | R 25/pkg.......... 25831-25
OPTIONAL REAGENTS
Culture Set:
(incl. Bactrol Discs and Lauryl Tryptose Broth Tubes)............... 25 cultures.......... 25978-00
Bactrol DISCS, E. COII w..oovvvriiiiiiiiiiiiiieeeeee e 25/bottle.......... 25809-25
ISOPTOPANOL ...t e 500 mL.......... 14459-49
Lauryl Tryptose Broth TUDES ........cccoeevievrieiieniiiiiciccreec e 15/pkg.......... 21623-15
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OPTIONAL APPARATUS

Burner, AIcOhol, 60 ML...........ooooiiiiiiiiiiiiiieeeeeeee e each.......... 20877-42
BUINET, BUNSEI ...vveiiiiiiiiieeeeee et each.......... 21627-00
Germicidal Cloth.........cooiiiiiii e 50/pkg.......... 24632-00
Incubator, Dri Bath, 25 well, 120/230 V ..o each.......... 45900-00
Incubator, Dri Bath, 25 well, 120/230 V, with European power cord......... each.......... 45900-02
Test TUbE RaCK......cooiiiiiiici e each.......... 24979-00
TIIMICT ettt ettt e e e et e e ae e et e e eabeeesbeeestaeetbeeesseeennneas 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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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.)

BERHE
bR HRMNEHE Hhr 85
FE &b EE M, 10-20-25 ML, W/CAP oo 2 s 6/pkg .......... 24019-06
Nl
LB BRNEHE Hhr i85
Formazin ¥, 4000 NTU ..o, 500 mL ............ 2461-49
FEPITETHL ottt 15SmLDB ... 1269-36
StablCal Stabilized Turbidity Standard, 200 NTU..........c.cccecvveererennenn. 500 mL .......... 26604-49
FEBETTR %15 D 272-56
OPTIONAL APPARATUS
Description Units Cat. No.
Bath, UITASONIC ....eveiiiiiiiiieiieee e e ens each.......... 24895-00
Bottle, wash, 250 ML........coooiiiiiiiiiieeeee e each............. 620-31
Flask, volumetric, Class A, 100 ML .........cooovviiiiiiiiiiieeeee e each.......... 14574-42
Flask, filter, 500 mL..........oovviiiiiiiieiiee e each............. 546-49
Filter HOLACT.......viiiiiieiee ettt e each.......... 13529-00
Filter PUmp, aSpirator .........ccveevvieeiiieeiieesieeeie e e sveeeiaeesveesreeeeveesenee e each............ 2131-00
Oiling cloth, for applying silicone o1l ..........ccceeciieriiieiiieriiecee e each.......... 26873-00
Pipet Filler, safety Bulb .........cccovveviiiiiiiiiieciiece et each.......... 14651-00
Pipet, volumetric, Class A, 5.0 ML........ccceeviiiiiiieieecieeee e each.......... 14515-37
Sample Degassing Kit........ccccocveeviiiiiieiiieeie et each.......... 43975-00
Stopper, rubber, one-hole, NO. 7 ......cccviveiiiiiieciie e 6/pkg............ 2119-07
Tubing, rubber, 5/167 LD.....cocoviiiiiieeiieeciecte e 12 feet.............. 560-19
TWERZEIS, PLASLIC .vvieiiiiciie ettt et re e eeareeeenee 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.

izl

15
FERVEBZIRTFE (90 LESTS) - eieeeeeeeeeeeeeeeeee oo 22447-00
f45: (1) 2039-53, (2) 2042-53, (1) 818-42, (1) 2040-53, (1) 2038-32

BEOREE
PR BRNEAE AT ig=)
LR TTEE oo 3MLueene. 1000 mL............ 2039-53
SRR RV e 20 ML, 1000 mL............ 2042-53
FRM A SEA IR, 100 @/Leeeeeeeeeee, ImL...ooeene. 100 mL............ 818-42
AN FRUET, 45N e AmL 1000 mL............ 2040-53
TSR AREVET, 192N oo 04 ML 100 mL............ 2038-32
FEBE T TR e, 20.5ML oo, 4L, 272-56
ERHE

Pk HRNERE EL¥iv4 ig=)
T e, 2 e 2/pkg ... 14647-02
A TN AR, 1O ML | AU A s 508-38
AIHTBUEAR, 12.5 CM oo | SR 100/pkg .......... 1894-57
HEFZEIH, SO ML | RO A 505-41
BECHITF, 65 MM, | AR S 1083-67
BT I, 3.5-inch AR ... L e, SR 12067-01
WEIBER s e | AR T 14651-00
T, serological, 2 ML..........cooveveveveeeeeeeeeeeenne 2 e ST 532-36
B, volumetric, Class A, 0.5mL ..o.voveeveeeeeeeeeeen. 3 e A e, 14515-34
B, volumetric, Class A, 10.00mL ......c.ocveveeee.... 3 e e, 14515-38
BEG L, 10-20-25 ML, W/CAP v 2 e, 6/pkg ........ 24019-06
1 L2 SO | S 955-55
OPTIONAL REAGENTS
Volatile Acids Standard Solution, PourRite ampule,
62,500 mg/L as acetic acid, 2 ML ....coooiivienieiece e, 16/pkg .......... 14270-20
OPTIONAL APPARATUS
Ampule Breaker, POUTRItE .........cocooiiiiiiiiieeceeeee e each .......... 24846-00
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Beaker, 600 ML ........oooiiiiiiiiiiee e each ............. 500-52

Bottle, wash, 500 ML ......ccovviiiiiiiiiiee e each ............. 620-11
Centrifuge, laboratory, 115 Vac........ccoviiiiiiiieieeeeeeeeee e each ......... 26765-00
Centrifuge, laboratory, 230 Vac.........cooceiiiiiieieieeeeeeeeee e each ......... 26765-02
Centrifuge Tubes, 15 ML ......ccoooiiiiiiiiiii e 10/pkg .......... 22787-39
Centrifuge TubE Caps......ceeeveeiieerieeiieiie ettt 20/pkg .......... 25852-20
Cylinder, graduated, mixing, 25 mL ........ccocooiiiiiiiiiiiieeeeeeee each ......... 1896-40
Cylinder, graduated, plastic, 250 mL .........ccoccoiiiniiniiiieeeeee, each .......... 1081-46
Distillation APPAratUs ........cceveevvieeiieeiiiieeiieeeiieesree e eereeereeeeveesreeeenees each .......... 26353-00
Distillation Heater and Support Apparatus ..........cceeeeveeeeveenveeecreeenveeeneann each .......... 22744-00
Flask, volumetric, Class A, 100 ML.........cccccoviiiiiiiiiieceeeeeeeeeeee s each ......... 14574-42
Pipet, TenSette, 0.1 t0 1.0 ML.......ocoviiiiiiiiiiciece e each ........ 19700-01
Pipet Tips, for 19700-01 TenSette Pipet .......ccceeevvieeciiieniieeiieeieeeieene 50/pkg .......... 21856-96
Pipet, TenSette, 1.0 t0 10.0 ML......ccoooviiiiiiiiiiiee e each .......... 19700-10
Pipet Tips, for 19700-10.......ccceiieieieeieeeeeee 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.
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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 1 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.

kil

FERF 2, 20 ML $iZ€ (100 tESES) ... viovevieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee s s enenens 24293-00
FLF5: (1) 14033-32, (1) 21066-69

Pk HXRNEHE EL¥ivA g2
FRE e 0.5mL ...... 100 mL MDB .......... 14033-32
ZincoVer 5 My ARIRF ... T 100/pKg ............. 21066-69
FEMUE, 10ML ..ot OO each .............. 532-38
MR e eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeee L e each .......... 14651-00
FES EE A, 10-20-25 mL, W/CAP w..vvoveeeveeeeeeeenn. 2 e 6/pkg ........ 24019-06
JERERS, TREASIRS e | R 20/pkg .......... 21247-20
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OPTIONAL REAGENTS

Bleach, household ..........ccooiiiiiiii e 1gal.... buy locally
Cylinder, graduated, mixing, 25mL ......cccccoooiiiiiiiiiiier e each .......... 20886-40

Hydrochloric Acid Standard Solution, 6 N .........ccccceeeviieiiiecieeeiieeeen. 500 mL .............. 884-49
Nitric ACId, ACS ...t 500 mL .............. 152-49
NItrIC ACIA 11Tt 500 mL ............ 2540-49

Sodium Hydroxide Standard Solution, 5.0 N.........ccceeevvreennnnne. 50 mL SCDB ............ 2450-26

Water, dEIONIZEA .......ooooeeeiiiiiiieeeeeeeee et e e 4L .o, 272-56
Zinc Standard Solution, 100 m@/L Zn........ccceviiviiiiiiiieieesieeeee 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 ............cccceeviiiiiiiniiiiiieeie e each .......... 24846-00
ASPITALOr, VACUUITL ..eeeuviieieiiieiiieeiteeeieeeeereeeteeestseesereeessseeseseesnseeesseesssesessess each ........... 2131-00
Beaker, glass, 1000 ML .........cccoooiiiiiiieiie e each ............. 500-53
Cylinder, graduated, 100 mL.........c.ccccviiiiiiiiiiecie e each .............. 508-42

Cylinder, graduated, mixing, 250 ML .........cccccooiiiirciiiiiiiecieeeee e each .......... 26362-46
Filter discs, glass, 47 MM..........cccveieriieiiieiiieeie et e 100/pkg ............ 2530-00

Filter holder, 47 MIM..........oovviiiiiiiiiieeiee e each ............ 2340-00

Flask, erlenmeyer, 250 ML........ccccoooiiiioiiiiieciieee e each ............. 505-46

Flask, filtering, 500 mML..........cccccoieiiiiiiiecie et each ............ 546-19

OPTIONAL APPARATUS (continued)

Description Units Cat. No.

Flask, volumetric, Class A, 100 ML .........coooviiiiiiiiiiiiieeeeeeeeeeeee, each.......... 14574-42

Flask, volumetric, Class A, 1000 ML ........ccooovviiiiiiiiiiieeeeeeeereeeeeeen each.......... 14574-53

Hot plate, MICro 115 V ..ooiiiiiiiee ettt e each.......... 12067-01

Hot plate, Micro 230 V ...oooiiiiiieii ettt ee e each.......... 12067-02

PH paper, 1 t0 11 pH..ccoooiiiiieeeeeee e 5 rolls/pkg.............. 391-33

pH meter, SensiOR™I, POTtable ..........c.cccoovivevevereiiieeeieeieeeeeee s each.......... 51700-00
Pipet filler, safety bulb ........cccoociiiiiiiiieeee e each.......... 14651-00
Pipet, serological, 2 ML ........ccccuveiiiiieiiieciie e each.............. 532-36

Pipet, TenSette, 0.1 t0 1.0 ML.....c.coociiiiiieeieeeeee e each.......... 19700-01

Pipet, TenSette, tips for 19700-01 .....cooovriieiiieiieeieeeee e 50/pkg.......... 21856-96

Pipet, TenSette, 1.0 t0 10.0 ML.......ccoooeiiiiiieiiieeeecee e each.......... 19700-10

Pipet, TenSette, tips for 19700-10 ........oovcvieeiiieniieeieeeeeeee e 50/pkg.......... 21997-96

Pipet, TenSette, tips for 19700-10 .......ccevvivrieciieiieiecie e, 250/pkg.......... 21997-25

Pipet, volumetric, Class A, 5.00 ML.........ccceceeiiriiiniieeiieieeeee e each.......... 14515-37

Pipet, volumetric, Class A, 0.5 ML.......ccccocveviiviiiiieiieeeeeeee 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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