Method 8012
ALUMINUM (0to0.80 mg/L) For water and wastewater

Aluminon M ethod*

@
PRGM !
7

1 2.1 3. 4. Ascorbic Acid
mg/L, Al
PRGM . ZERO
PRGM 2 Note: Total aluminum Note: Rinse cylinder with

determination requiresa 11 Hydrochloric Acid and
: digestion prior to analysis dei onl_zed water before use
Note: Adjust the pH of (see Section 2). to avoid errors dueto
stored samples before Note: For alternate form Cr? ntalml nartts absorbed on
i . t .
analysis. (A1,05), press CONC. ©glass
Note: For most accurate Note: San‘plefermeraluze
results, perform a Reagent must be 20-25 °C (68-77 °F)
Blank Correction using for accurate results.
deionized water (see

Section 1).

(TIMER ) 8 6

| cE | {ENTER] !

-
5. 6. 1. 25mL 8.
AIuVer® 3 Aluminum TIMER ENTER . Bleachlng 3 Reagent
Reagent Powder Pillow 3 (the prepared sample).  Powder Pillow
' .3

Note: A red-orange color (the blank).
develops if aluminum
is present.

Note: Inconsistent results
will occur if any powder
is undissolved.

* Adapted from Standard Methods for the Examination of Water and Wastewater
1



ALUMINUM, continued

9. 10.
00:30 Timer 2

ENTER

30

30

Note: This solution should
turn a light to medium

orange upon bleaching. It
will not become colorless.

([ ZERO |
\_ 0 _

13. ZERO . 14,
0.000mg/L Al

Note: If Reagent Blank
Correction is on, the
display may flash “ limit” .
See Section 1.

25mL

ENTER

11.
15:00 TIMER3

. (the blank) ENTER
15

(READ )

15. READ

mg/L aluminum

Note: Clean the graduated
cylinder and sample cells
with soap and brush
immediately following

the test.

Note: Standard Adjust may
be performed using a
prepared standard (see
Section 1).




ALUMINUM, continued

REQUIRED REAGENTS

Aluminum Reagent Set (100 TESES) -.ovvvveeeerierieieeeeiere e
Includes: (1) 14290-99, (1) 14577-99, (1) 14294-49
Quantity Required

Description Per Test Unit
AluVer 3 Aluminum Reagent Powder Pillow.......... 1pillow............... 100/pkg
Ascorbic Acid Powder Pillow..........cccoovveinenenne. 1pillow............... 100/pkg
Bleaching 3 Reagent Powder Pillow.............ccc...... 1pillow............... 100/pkg
REQUIRED APPARATUS

Cylinders, graduated mixing, 50 ML .........cccccvvevrnnnee I each
Sample Cell, 10-20-25 ML, W/ CaP ...cevvrveveeriereeeiene 2 6/pkg
OPTIONAL REAGENTS
Aluminum Standard Solution, 100 MQ/L.......cccceeeveevenieneniere e 100 mL
Aluminum Standard Solution, Voluette ampule,

50 MQ/L @S Al TO ML ... 16/pkg
Hydrochloric Acid Solution, 6N (1:1) .....ccccecveieiiiereeeerereseeeeesee 500 mL
m-Nitrophenol Indicator Solution, 10 g/L .......ccoceveieeienineneeeereeee 100 mL
NItHC ACIH, ACS...c.oieeeeeee e 500 mL
Nitric ACIA SOIULION, LiL....ciiiiieieiriereee e 500 mL
Sodium Hydroxide Standard Solution, 5.0 N ........ccccceveeveenne 100 mL MDB
Sodium Hydroxide Standard Solution, 5.0 N ..........cccceeeiennnene 50 mL SCDB
Sulfuric Acid Standard Solution, 5.25 N .....c.oceeeeeeceee e, 100 mL MDB
WLES, ABIONIZEM.........eeiiieiie ettt e s e ebe s s be e s bes 4L
OPTIONAL APPARATUS
AMPUIE Breaker Kit.....coooi v s each
2 1 o SRR each
Flask, volumetric, CIass A, 100 ML .....cccoooveeie e each
Flask, volumetric, CIass A, 250 ML .....cccovceieiieeiee e each
Fluoride Combination ElIeCtrode............ocuvieeriieneineneseseeescseeseeniens each
Fluoride ISA Powder PIHHOWS ........cccceeveveiececeese et 25/pkg
pH Indicator Paper, 110 11 PH ....ccooceeiieieeceere e see e 5rolls/pkg
PH/ISE Meter, SensiON™2, POrtable...........c.cvceeveveeuereceeeeeeeeceeeeseeseseesnaeenns each
Pipet, TenSette, 0.110 1.0 ML....oooiiiiiieeeeeeeeee e each
Pipet Tips, for 19700-01 TenSette PIPet........cccovverrineneieeseseseeee 50/pkg
Pipet Tips, for 19700-01 TenSette Pipet........ccccvvveeeveceseceececie e, 1000/pkg
Pipet, Volumetric, Class A, .00 ML .....cocceviiiiieiese e each
Thermometer, —20 t0 110 °C, NON-MEICUNY .......ceeeveeirererrerserseeseeseeneeens 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.

Cat. No.
.......... 22420-00

Cat. No.
.......... 14290-99
.......... 14577-99
.......... 14294-49

.......... 21968-00
.............. 690-00
.......... 14574-42
.......... 14574-46

.......... 21856-28
.......... 14515-35
.......... 26357-02



M ethod 8079
BENZOTRIAZOLE (0to16.0mg/L)or TOLYLTRIAZOLE (0to16.0mg/L)

UV Photolysis M ethod* For cooling or boiler water

o,
PR7GM ABS3 %T ENTER

1. benzotriazole 2.3 3. 4. Triazole Reagent
tolyltriazole ENTER. 25mL . Powder Pillow
mg/L, BENZO  Note: Sample temperature
, mg/L, TOLY should be between .
PRGM _ ZERO 20-25°C (68-77 °F). Note: If the sample

Note: If sample contains  contains more than 500

PRGM? nitrite or borax (sodium mg/L hardness (as CaCOs),
CONC borate), adjust the pH to add 10 drops of Rochelle
Note: For most accurate 2700 between 4 and 6with 1N Salt Solution.
results, perform a Reagent triazole . sulfuric acid.

Blank Correction using
deionized water (see
Section 1).

* Adapted from Harp, D., Proceedings 45th International Water Conference, 299 (October 22-24, 1984)
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BENZOTRIAZOLE OR TOLYLTRIAZOLE, continued

Note: UV safety goggles
should be worn while the
lampison.

(TIMER {
\ CE _

6.
TIMER ENTER

(é)]

Note: A yellow color will

formif triazole is present.

ZERO

10. zERO

0.0 mg/L Benzo

0.0 mg/L Toly

Note: If Reagent Blank
Correctionison, the

display may flash “ limit” .

See Section 1.

(the prepared sample).

Note: Low results will

occur if photolysis (lamp
ON) takes place for more
or less than five minutes.

Note: Avoid handling the

quartz surface of the lamp.

Rinse the lamp and wipe
with a soft, clean tissue
between tests.

11.

8.
25mL
(the blank).

(READ )

12. READ

mg/L benzotriazole

mg/L tolyltriazole

Note: Standard Adjust may
be performed using a
prepared standard (see
Sandard Adjust in

Section 1).



BENZOTRIAZOLE OR TOLYLTRIAZOLE continued

REQUIRED REAGENTS

Quantity Required

Description Per Test Unit
Triazole Reagent Powder Pillows..........ccccceevenenee. 1pillow................ 100/pkg
REQUIRED APPARATUS
Sample Cell, 10-20-25 mL, W/CaD ......ccvvverveereenieeeiene 2 6/pkg
Select one based on available voltage:
Lamp, UV, with power supply, 115V, 60 Hz,

With gOgQIES.....coce e i each
Lamp, UV, with power supply, 230V, 50 Hz,

With QOQQIES. ..o 1o each
OPTIONAL REAGENTS
Benzotriazole Standard Solution, 500 MQ/L .......cccecveeveeceece e 100 mL
Rochelle Salt SOIULION........cccoiiiieeeece e 29 mL* DB
Sulfuric Acid Standard Solution, 1.00 N........cccceeeevceee v, 100 mL MDB
WALES, ABIONIZEM ...ttt e e s e s eae e e s eanes 4L
OPTIONAL APPARATUS
Flask, volumetric, Class A, 1000 ML ......uveiveeiiieiieiieeeessereeeee e s s esereeeeeseesnns each
Lamp, UV (1amp ONIY) ... each
PH Paper, 1t0 11 PH ....ocoiieeeee e s 5 rolls/pkg
pH Meter, sension™1, portable with electrode.............covovveveveeverrevereeseennnns each
Pipet Filler, safety BUlb...........ccoooeieee e each
Pipet, TenSette, 0.1t0 1.0 ML ..ocviivieiece e each
Pipet Tips, for 19700-01 TenSette PIpet ......cccocceeveeveevee e 50/pkg
Pipet Tips, for 19700-01 TenSette Pipet .........ccoeveeerereneeeeenennenee 1000/pkg
Pipet, volumetric, 10.0 ML, CIaSS A .....ocoeeeeeeee e each
Safety GOQQIES, UV ...t each
(0] 0111 (o o S each
Thermometer, —20 to 110 °C, NON-MEFCUIY ......cceevuerierreirieieeseseeeeesaessesnens each
Timer, interval, 1 5econd t0 99 NOUIS ......vvvvviiiieceieiie e e e e each

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

* Contact Hach for larger sizes.

Cat. No.
21412-99

24019-06

20828-00

20828-02

21856-28
14515-38
21134-00
14645-00
26357-02
23480-00



Method 10061
BORON, Low Range (0to 1.60 mg/L asB) For water and wastewater

Azomethine-H M ethod*

DATE
PRGM 4
7
ENTER

1. LR 2. 4 3. erlenmeyer 4. erlenmeyer
ENTER.
mg/L, B ZERO 25mL . 25mL

Press PRGM . (the blank). Note: If the sampleis

: . . Note For alternateform  Note: For most accurate  highly colored, turbid, or
The display will show: (H3BOs), pressthe work, perform a blank contains interferences, see
PRGM ? CONC key. analysis with each sample Interferences section for
analysis. sample pretreatment.

Note: Sample temperature
should be between 22-24 °C

(72-75 °F). If outside this
range, measure and record
the sample temperature; see
Sample Temperature
Compensation, below.

5. 1M EDTA Solution 6. one BoroTrace 2 7. 8. TIMER ENTER
10 Reagent pillow

10

Note: Proceed with Steps 8
and 9 immediately.

* Adapted from 1SO Method 9390; Adapted from Harp, D. L., Analytica Chimica Acta, 346 (1997), 373-379
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BORON, L ow Range, continued

9. 30 10. 11. blank 12.
second BoroTrace 2 one BoroTrace 3 Reagent

Reagent pillow  blank pillow

Note: The addition of
BoroTrace 3 Reagent
“stops’ the reaction.

ZERO

13. 14. 15. blank 16. ZERO

Note: Wiping with a damp :

towel, followed by a dry 0.00 mg/L B
one, will remove

fingerprints or other marks.



BORON, L ow Range, continued

17.

18. READ .
mg/L boron

Note: Correct theresult for
sample temperature.

If outside 22-24 °C

(72-75 °F) see Sample
Temperature Compensation
section.

Note: Sandard Adjust may
be performed using a
prepared standard (see
Section 1).



BORON, Low Range, continued

REQUIRED REAGENTS

Description Cat. No.
BoroTrace Reagent Set........ccoouiiiiriiriiiiiiiiiieeeceteeeeeeect e 26669-00

Includes: (1) 26666-69, (1) 26667-99, (1) 22419-26, (1) 25946-49
Quantity Required

Description Per Test Unit Cat. No.
BoroTrace 2 Reagent Pillows..........ccceeevveevieniieniinnne, 2 e 100/pkg.......... 26666-69
BoroTrace 3 Reagent Pillows.........cccocvevvevieniieneennnne, 2 e 100/pkg ......... 26667-99
EDTA Solution, 1 M ......cccccveieiieriiieieiere e 20 drops ......50 mL SCDB........... 22419-26
Water, Ultra-Pure Aldehyde-Free ..........cccccvvnvennn. 25mL ... 500 mL.......... 25946-49
REQUIRED APPARATUS

Clippers, for opening powder pillows ..........cceceverernnee. | SRR each.............. 968-00
Flask, eErlenmeyer, poly, 125-mL, w/cap........c..c......... 2 e each.......... 20898-43
Sample Cell, 10-20-25 mL, W/€ap ..ccccoceverervereeeennenn 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 .......cccccevvevvieviiieiieeiece, 100 mL ............ 1914-42
Dechlorinating Reagent Powder Pillows..........cccccovvvevievienieciieieee, 100/pkg........... 14363-69
Eluant SOIUtIoN ......cocueeiiiiiiiee e 1L ... 22256-53
Phosphate Buffer Solution, pH 7.2.......cccooiriiiininiieereeecceeeee IL e 431-53
Sodium Hydroxide Standard Solution, 5.0 N.....c.ccceceevenininnnenne. 50mL DB............ 2450-26
SUIAMIC ACIA...ceviieiiieieiieiieriereertee ettt et seae e e ssnesnnesenes 113 g, 2344-14
Sulfuric Acid Standard Solution, 1.000 N...........cccovvvvevvvereennen. 100 mL MDB............. 1270-32
Water, ACIONIZEA .......vveiiieiiiiiieee ettt eare e 4L . 272-56



BORON, L ow Range, continued

OPTIONAL APPARATUS

Quantity Required
Description Per Test Unit
Ampule Breaker Kit (for 10-mL ampules) .......cccoeveeveeveececce e e, each
Filter Holder ASSEmbBIY .......coooiiiiicc e each
Flask, volumetric, polypropylene, 100 mL, W/CaP ........cocvrvereiererienieiennens each
Flask, volumetric, polypropylene, 1000 mL, W/CAD .......ccevereeeririerieiennns each
Membrane Filters, 3-MICroN .........ccvieeeeevieie s 25/pkg
0] o1 P o] o 0t each
Pipet, Mohr-type, polypropylene, 5 ML.......ccccoevieevieevenceccecce e, each
Pipet, TenSette, 0.110 1.0 ML ....oooiiiiie et each
Pipet Tips, for 19700-01 TenSette PIPet........ccccovrervineneeeseseeeee 50/pkg
Pipet Tips, for 19700-01 TenSette PiPet........c.cvviveeererernene e 1000/pkg
Spoon, MEBSUNNG, 0.1 G..vcveeeeieeieeeeese ettt e each
Y101 o oS each
Thermometer, —20 t0 110 °C, NON-MEICUNY ......ccceeeveeriererrereeeseeseeseeneeens each

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

11

Cat. No.
21968-00

.. 2468-00

14060-42
14060-53
25940-25

... 391-33
.. 2106-37

19700-01
21856-96
21856-28



BROMINE (0to4.50 mg/L)

Method 8016
For water, wastewater, and seawater

DPD Method* (Powder Pillowsor AccuVac Ampuls)

Using Powder Pillows

TIME
PRGM 5
7
ENTER

1. bromine (Br2) 2.5

ENTER
mg/L,Br2 ZERO

Press: PRGM
The display will show:
PRGM ?

Note: For most accurate
results, perform a Reagent
Blank Correction using
deionized water (see
Section 1).

3.
10mL
(the blank).

Note: Samples must be
analyzed immediately and
cannot be preserved for
later analysis.

* Adapted from Standard Methods for the Examination of Water and Wastewater

12



BROMINE, continued

ZERO

5. ZERO

0.00 mg/L Br2

Note: If Reagent Blank
Correction is on, the
display may flash “ limit” .
See Section 1.

[ READ |
_

9. READ

mg/L bromine

Note: If samples
temporarily turn yellow
after reagent addition, or
the display flashes “ limit”,
it is due to high bromine
levels. Dilute fresh samples
and repeat the test. A slight
loss of bromine may occur
during dilution. Multiply
results by the dilution
factor; see Section 1.

6. DPD Total Chlorine 7. TIMER ENTER
Powder Pillow 3

(the prepared sample).

Note: It is not necessary
that all the powder
dissolves. A pink color will
develop if bromineis
present.

Note: Sandard Adjust may
be performed using a
prepared standard

(see Section 1).

13




BROMINE, continued

Using AccuVac Ampuls

CONC
6

PRGM
7
ENTER

1. bromine (Br2) 2.6

AccuVac Ampuls ENTER
mg/L,Br2 ZERO

Press: PRGM

The display will show:

PRGM ?

Note: For most accurate

results, perform a Reagent

Blank Correction using

deionized water (see

Section 1).

ZERO
0

5. ZERO 6. DPD Totd
Chlorine Reagent
AccuVac Ampul

0.00 mg/L Br2 Note: Keep thetip

Note: If Reagent Blank
Correctionison, the
display may flash “ limit” .
See Section 1.

immersed while the ampul

fills completely.

3.
10mL
(the blank).
40mL
50mL

Note: Samples must be
analyzed immediately and
cannot be preserved for
later analysis.

[ TIMER )
\ CE )

7. Ampule 8. TIMER ENTER

Note: A pink color will
formif bromine is present.



BROMINE, continued

(READ )
® + D)
9. , 10. READ )
AccuVac ampul mg/L bromine
Note: If thesample Note: Standard Adjust may

temporarily turns yellow be performed using a
after reagent addition, or prepared standard
the display flashes“ limit”, (see Section 1).

it is due to high bromine

levels. Dilutea fresh sample

and repeat the test. A dight

loss of bromine may occur

during dilution. Multiply

theresult by the dilution

factor; see Section 1.

15



BROMINE, continued

REQUIRED REAGENTS (USING POWDER PILLOWYS)

Quantity Required
Description Per Test Unit
DPD Total Chlorine Reagent Powder Pillows......... 1pillow.............. 100/pkg

REQUIRED REAGENTS (USING ACCUVAC AMPULYS)

DPD Total Chlorine Reagent AccuVac Ampuls.....1 ampule................ 25/pkg
REQUIRED APPARATUS (USING POWDER PILLOWYS)

Sample Cells, 10-20-25-ML, W/ COP ..ocvevveiieitiiiesie et sie e sre e 6/pkg
REQUIRED APPARATUS (USING ACCUVAC AMPULYS)

BEAKET, DO ML ceiiieiiieeeeee ettt ee e e e e e e Lo each
OPTIONAL REAGENTS

Chlorine Standard Solution, PourRite ampule, 25-30 mg/L, 2 mL ........ 20/pkg
DPD Total Chlorine Reagent, SWIfTest.......ccccccevieevieeveeveccie e, 250 Tests
Potassium lodide Solution, 30 g/L.....cccovvvierrer e 100 mL* MDB
Sodium Arsenite, S5 /L ..o 100 mL* MDB
Sodium Hydroxide Standard Solution, 1.000 N .........cccccceueneee. 100 mL* MDB
Sulfuric Acid Standard Solution, I N .....ccccvevvieeeeeceeeeeeee e, 100 mL* MDB
Water, dEIONIZEM.........coiriieeeeere e 4L
OPTIONAL APPARATUS

ACCUVEC SNAPPES Kt each
POUrRite AMPUIE BrEaKES ........ccoiuiieieiieieeeee e each
Cylinder, graduated, 25 ML ........cocoeeiiiiiieeeee e each
PH Meter, SensiON™ L, POrtaDI€..........oveevverereceeeeseeeeeeeeseeeee st seseseenenes each
pH Indicator Paper, 110 11 pH UNItS ......ccceeveevieereccee e sesieeniene 5rolls/pkg
Pipet, TenSette, 0.110 1.0 ML ....cccevieriie e each
Pipet Tips, for 19700-01 TenSette Pipet ..o, 50/pkg
Pipet Tips, for 19700-01 TenSette PiPet........c.coveeeeerenenenene e 1000/pkg

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

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

16

Cat. No.
21056-69

25030-25

24019-06

....500-41

..1045-32
..1270-32

24052-00
24846-00

....508-40

51700-00

... 391-33

19700-01
21856-96
21856-28



CHLORAMINE, MONO, Low Range (0-4.50 mg/L Cl,) Method 10171

Indophenol M ethod* For chlorinated drinking water and chlorinated wastewater

/
STORE | [ STORE
1 1 y
PRGM ZERO
7 0

ENTER 3
™

1. monochloramine 2. 110 3. 10mL/1cm 4,
ENTER 10mL
Press. PRGM mg/L Cl, Note: For the most
The display will show: then: ZERO accurate results, determine  Note: Place the cell into
PRGM? : a reagent blank for each the cell holder as
Note: For alternate forms, new lot of reagent by illustrated. The cell’stab
press the CONC key. running the test using should be at the 2 o’ clock
deionized water instead of  position. Make sure the
sample. samplecell tabis
completely seated in the
cell holder slot.

N,

B

ZE(I)RO 'U . CTlglEERj [ENTER]
o
5. zERO . 6. 7. TIMER ENTER 8.
Monochlor-F
pillow
_ 20 >
0.00 mg/L Cl, " Note: The color

development time depends  Note: Place the cell into

on the sample temperature.  the cell holder as
Refer to Table 3 for the illustrated. The cell’s tab

actual time required. should be at the 2-0’clock
position. Make sure the
samplecdll tabis
completely seated in the
cell holder slot.

* Patent pending

17



CHLORAMINE, MONO, Low Range, continued

READ
-

9. READ

mg/L monochloramine
(as Cl2 or chosen units)



CHLORAMINE, MONO, Low Range, continued

REQUIRED REAGENTS

Quantity Required

Description Per Test Unit Cat. No.
Monochlor F Reagent PillOwS.........cccooiveveeve e 1.... 50/pKg..cceeiierrinnns 28022-46
REQUIRED APPARATUS

Sample Cell, 10-ML/L1-CM..oviiiieieee e 1. 2/pKg..cviiine 48643-02
ClipPErS, SNEAIS .....ve et I each.....ccccouenee. 23694-00
OPTIONAL REAGENTS

Rochelle Salt SOIULION ........cooveeiieeeee e 20-mL DB........ccce..c... 1725-33
OrganiC-Free WALES .........cccoiireeeieesieeese e 500-ML ....ooevennnee. 26415-49
Buffer Powder PIllows, pH 8.3........ccooiiiiireeeeeeee s 25/pKg...coeiiie 898-68
Nitrogen, Ammonia Standard Solution, 100 mg/L as NH3-N ....... 500-mL .......ccuu... 24065-49
Chlorine Solution Voluette Ampule, 5075 mg/L .....cccccevveveennne. 16/pKg...cccveeenee 14268-10
OPTIONAL APPARATUS

2172 LS P00 o TR each.....cccevueenn. 500-42H
Flask, Volumetric, Class A, 100-ML .....ccooeevireneirereseeeese e eaCh.....ccoeuneee 14574-42
Pipet, Mohr, GIass, 10-ML ........ccccoeeeeiereieceeeese e each.....cccceveee. 20934-38
Pipet, Volumetric, Class A, 2.00 ML .......ccceververree e eaCh..coooveeiiins 14515-36
Pipet, Volumetric, Class A, 50.00 ML .....cccoeoeeiiiiiieeereeeee e each.....cocceeuee. 14515-41
Stir Bar, OCtagONal ........ooeiveieee ettt each.....ccoeenee. 20953-52
Stirrer, Magn€etic, 110V, 47 X 47 ..o each.....ccoeeuee. 28812-00

19



CHLORAMINE, MONO, High Range (0-10.0 mg/L Cl,)

Method 10172

Indophenol Method*

STORE STORE
1 1
PRGM STORE
7 1

ENTER

1. Chloramine, HR 2.111
ENTER
Press: PRGM mg/L Cl,
The display will show:  gnd then
PRGM?
Zero

Note: For most accurate
results, perform a Reagent
Blank Correction (Section
1 of the DR/800 Instrument
Manual).

Note: For alternate forms,
press the CONC key.

(ZERO |

5. 6. ZERO

0.0mg/L Cl,,

* U.S. Patent 6,315,950

20

For chlorinated drinking water and chlorinated wastewater

i

4= (B(

3. COD/TNT 4. HR Monochloramine
Diluent vid
2.0mL
Note: For better
performance, adiffuser
band coversthe light path
holes on the adapter. Do
not remove the band.
[
[ TIMER )
| cE | {ENTER]
||
7. 8. TIMER ENTER
) . 5

Monochlor.F pillow

20

Note: Use the microfunnel
asan aid in adding reagent
powder to the vial.



CHLORAMINE, MONO, High Range, continued

0. 10. rReaD

mg/L monochloramine
(asCl2)

21



CHLORAMINE, MONO, High Range, continued

REQUIRED REAGENTS

Quantity Required

Description Per Test Unit Cat. No.
HR Monochloramine Test ‘N Tubes, 50 tESES.....cccvvveeevievvreeeeee e 28051-45
Includes:

HR Monochloramine Diluent VialS.........cccoveveieieeeccee e LSO I *

FUNNEL, MICTO..eeiiiieeiie et I each.....coceeuee. 25843-35

Monochlor F Reagent PilIOWS..........ccccccvvvieiieceic e 1. 50/pKg...ceeveeinee. 28022-46
REQUIRED APPARATUS
COD/TNT Vid Adapter, DR/8O0 ........ccovvvreerrenerieeeeninens T each................. 48464-00
Pipet, Mohr, glass, 2.00-ML .........cceoeeverieneseeeeese e I each.....ccceeuee. 20936-36
TESt TUBE RACK ..ottt T €Ch....ccvvenene 18641-00
OPTIONAL REAGENTS
OrganiC-fre@ WELES ..........cceeceiee e 500-mL .....cocen.e.. 26415-49
Buffer Powder Pillows, pH 8.3........ccooiiiieeeeeeee e 25/pKg...cie 898-68
Nitrogen, Ammonia Standard Solution, 100-mg/L asNH3-N ...... 500-mL .....cccoeeee. 24065-49
Chlorine Solution Voluette® Ampule, 50-75 mg/L, 10-mL ............ 16/pKkg.....ccovvuenene 14268-10
OPTIONAL APPARATUS
e oS 00 o each......oooeeee.. 500-42H
Clippers (medium powder PilIOWS) .......cccooeiieieiierineieere e €aCh....ccceeeeeene 968-00
CliPPErS (SNEAIS).....coveieieieieresie ettt each.....ccoceueneee 23694-00
Flask, Volumetric, Class A, 100-ML ........coeveeveeieeceeseecreecre e each................. 14574-42
Pipet, Mohr, GIass, 10-ML ........cccceeveeierese e each.....cccceeeee. 20934-38
Pipet, Volumetric, Class A, 2.00-ML ......ccccevieevieereereeieeee e eaCh..coocveviinns 14515-36
Pipet, Volumetric, Class A, 50.00-ML .......coooeieiinieeeeeneeeee e each.....ccoeeuuee. 14515-41
Stir Bar, OCtagONal ........ooeiveeeee et eaCh..coooveeiinn, 20953-52
Stirrer, Magnetic, 110V, 47 X 47 ..o each.....ccoeeuee. 23436-00

* Not sold separately.
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CHLORINE DIOXIDE (0t05.00 mglL) Method 10126

DPD M ethod* For water
USEPA accepted for reporting for drinking water analysis

Using Powder Pillows

STORE STORE
1 1
PRGM RECALL
7 2

ENTER

1. 2.112 3.
: 10mL
. L ENTER.
chlorine dioxide (CIO the blank
oveler oill o (CIo) mg/L, ClO2 ZERO ( )
p P ) . Note: Samples must be
Press: PRGM analyzed immediately and Note: For best results, run
_ _ cannot be preserved for a3 reagent blank using
The display will show: later analysis. deionized water as the
sample. Subtract the blank
PRGM ? Note: Wipe off any liquid pie: Su

value from the sample
reading to obtain the final
result. See Reagent Blank
Correction in Section 1 of
the DR/800 Procedure
Manual.

or fingerprints before
inserting the sample cell
into the instrument.

* Procedure is equivalent to Standard Method 4500, CI0,P
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CHLORINE DIOXIDE, continued

ZERO

5. ZERO

0.00 mg/L CIO2

Note: If Reagent Blank
Correction is on, the
display may flash “limit”.
See Section 1 of the
DR/800 Procedures
Manual.

( READ )

9. READ

mg/L chlorinedioxide

6. Glycine Reagent
4

Note: If the sample
temporarily turns yellow
after reagent addition, or
the display flashes
“limit”, it is due to high
chlorine dioxide levels.
Dilute a fresh sample with
chlorine dioxide-free water
and repeat the test. A
slight loss of chlorine
dioxide may occur during
dilution. Multiply the result
by the dilution factor.

7. DPD Free Chlorine
Powder Pillow

. (the
prepared sample)

Note: A pink color will
develop if free chlorine
dioxide is present.

Note: Perform step 9
within one minute of
reagent addition.

24

Note: Wipe off any liquid
or fingerprints before
inserting the sample cell
into the instrument.



CHLORINE DIOXIDE, continued

Using AccuVac® Ampuls

PRGM
7

1.

chlorine dioxide (C1Oy)

AccuVac Ampuls.

Press: PRGM

The display will show:
PRGM ?

ZERO

5. ZERO

0.00 mg/L CIO2

Note: If Reagent Blank
Correction is on, the
display may flash “limit”.
See Section 1 of the
DR/800 Procedures
Manual.

1 1

ABS %T

ENTER

.w

2.113

ENTER.
mg/L, ClO2 ZERO

6. Glycine Reagent

16

25

3.

10mL

(theblank). 50mL
40mL

Note: Samples must be
analyzed immediately and
cannot be preserved for
later analysis.

Note: Wipe off any liquid
or fingerprints before
inserting the sample cell
into the instrument.

7. DPD Free Chlorine
Reagent AccuVac
Ampul

Note: Keep the tip
immersed while the ampul
fills completely.

Note: Perform step 10
within one minute of
reagent addition.

Note: For best results, run
a reagent blank using
deionized water as the
sample. Subtract the blank
value from the sample
reading to obtain the final
result. See Reagent Blank
Correction in Section 1 of
the DR/800 Procedure
Manual.

Note: A pink color will
form if chlorine dioxide is
present.



CHLORINE DIOXIDE, continued

Note: If the sample

9.30 10. READ _ temporarily turns yellow
after reagent addition, or
the display flashes “limit”,
it is due to high chlorine

mg/L chlorinedioxide  dioxide levels. Dilute a

fresh sample with chlorine
dioxide-free water and
repeat the test. A slight
loss of chlorine dioxide
may occur during dilution.
Multiply the result by the
dilution factor.
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CHLORINE DIOXIDE, continued

REQUIRED REAGENTS (Using Powder Pillows)

Quantity Required

Description per test Unit Cat. No.
Chlorine Dioxide DPD/Glycine Reagent Set (100 tESLS) ......ccovvveveerenrereeeseseseeeniens 27709-00
Includes one of each:

DPD Free Chlorine Reagent Powder Pillows, 10 mL . 1 pillow...100/pkg.............. 21055-69

GlyCiNE REAGENL .....c..ecve e 4drops....29mL ............. 27621-33
REQUIRED REAGENTS (Using AccuVac® Ampuls)
Chlorine Dioxide DPD/Glycine AccuVac® Ampul Reagent Set (25 tests).................. 27710-00
Includes one of each:

DPD Free Chlorine Reagent AccuvVac® Ampuls.............. 1. 25/pKg..ceeenenne 25020-25

GlyCinE REAGEN ......c.evvirieeeeireseeeee e 16 drops....29 mL ............. 27621-33

OPTIONAL REAGENTS
Chlorine Standard Solution, Voluette™ ampule,

50-75 MA/L, 1O ML oo 16/pKg .. 14268-10
DPD Free Chlorine Reagent, SWifTest™ ...........ccocoevveeeeeeeeiennes 250 tests .....vvee. 28023-00
Potassium lodide Solution, 30 g/L ....ccoevvvvvvivcieeieece e 100 mL* MDB..........cc...... 343-32
Sodium Arsenite, 5 g/L .oovevveeieieee e 100mL* MDB ........c......... 1047-32
Sodium Hydroxide Standard Solution, 1.000 N ................ 100 mL* MDB ................. 1045-32
Sulfuric Acid Standard Solution, 1.000 N ..........ccccccevrvnee. 100 mL* MDB ................. 1270-32
WLES, ABIONIZEM.........eoeiieeiie et e s s e s AL oo, 272-56
Water, sterile, chlorine dioxide-free.........cooooveviveccinescnceee, 500 ML ....coveneeee 26415-49
OPTIONAL APPARATUS
ACCUVAC® SNAPPET Kit o.vveveeevevcveieeeee et €aCh ....cvveee 24052-00
Cylinder, graduated, 25 ML ......ccoviiiinirn s €ach ....coeeveiens 508-40
pH Meter, senslON™1, portable, with electrode ...........ccccceveveveenene. €aCh .cccvvveen. 51700-10
pH Paper, 1t0 11 pH UNItS.......ooeieeireneieereseseeeeeseseeeeenes S5rollgpkg ....ccccvvvvreneee 391-33
Pipet, TenSette®, 0.110 1.0 ML ..ccvcveveveieeeeeeee e each ................ 19700-01
Pipet Tips, for 19700-01 TenSette® Pipet ........ccccvvvveverevreicreisinnns 50/pKg ecveeeeeenenns 21856-96
Pipet Tips, for 19700-01 TenSette® Pipet ........ccccceeeeveeevevevennne. 1000/pKg ..cevvevenree 21856-28
PourRite™ AmpPule Breaker..........ccvveveveveveeeeeeeeeeeee e €aCh ..o, 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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Method 8345
CHLORINE DIOXIDE, Mid Range (0to50.0 mg/L) For water and wastewater

Direct Reading Method

PRGM

1 2.7 3.
- . . ENTER. 10mL
mid-range chlorine mg/L,Clo2 ZzERO (theblank)
dioxide (CIO,). ) Note: Analyze samples
Press PRGM immediately after
] ) collection.
The display will show:
PRGM ?

ZERO (READ |
0 Le *)
5. ZERO . 6. 7. 8. READ
10mL .
(the prepared sample)
: mg/L chlorinedioxide
0.0 mg/L CIO2

Note: If the display flashes
“limit” it isdueto high
ClO; levels. Aslight loss of
chlorine dioxide may occur
during dilution. Dilute a
fresh sample and repeat the
test. Multiply the result by
the dilution factor; see
Section 1.
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CHLORINE DIOXIDE, MR, continued

REQUIRED REAGENTS AND APPARATUS

Quantity Required
Description Per Test Unit
Sample Cell, 10-20-25 ML, W/ CaP..ccvevvvervvreireeeeenn, 2 6/pkg
Water, dEIONIZE. .......coeveiiieeeeeiee et e e 10ML e, 4L

Outsidethe U.S.A.—Contact the Hach office or distributor serving you.
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CHLORINE, FREE, Ultra-high Range (0.0-100mg/L Cl,)  Method 10069
DPD Method

USEPA accepted for reporting drinking water analyses*
For testing higher levels of free chlorine (hypochlorous acid
and hypochlorite) in drinking water, cooling water,

and industrial processwaters

e

{ STORE] [RECALL] y
1 2
PRGM
! 0
kR

19 215

(TR
1. Chlorine, UHR 2.12 3. 10mL/1cm 4.
ENTER 5mL
Press_PRGM _ mglL Cl, .
'IggeGdll/lsglay will show: then: ZERO mzt;lrﬁ)clzg]xdl into
Note: If thechlorineis 't!gs’;iﬁg J:Zts;]r;tgecell

typically less than 2.0 mg/
L, use method 8021,
program number 9.

o'clock position and
completely seated in the
cell holder slot.

* Procedure is equivalent to USEPA method 330.5 for wastewater and Standard M ethod 4500-C1-G for drinking
water.
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CHLORINE, FREE, Ultra-high Range, continued

(ZERO )

. 0 _

5. zErRO

0.0mg/L ClI,

3

R

3

o

6.
25mL DPD Free

Chlorine Reagent pillow

Note: A pink color will
develop if chlorineis
present.

31

Note: Placethesamplecell
into the cell holder as
illustrated. The sample cell
tab should be at the 6-

o' clock position and
completely seated in the
cell holder dlot.

READ

8. 1
READ

mg/L chlorine (as Cl2)

Note: See“ Interferences’
on page 104 for samples
with high monochloramine
concentrations.



CHLORINE, FREE, Ultra-high Range, continued

REQUIRED REAGENTS

Quantity Required
Description Per Test Unit Cat. No.
DPD Free Chlorine Reagent Powder Pillows, 25-mL ............ 1.....100/pKg....cccevurrunnne 14070-99
REQUIRED APPARATUS
Sample Cell, 10-ML/L1-CM..oviiiieieee e 1. 2/pKg..cviiine 48643-02

OPTIONAL REAGENTS
Chlorine Standard Solution, 2-mL Vol uette® Ampule,

BO—75 MQ/L ettt 20/pKg...eeveeerinens 14268-20
Potassium lodide Solution, 30-g/L .......ccccvvvevereieeieereene. 100 mL MDB......ccccuveeneee 343-32
Sodium Arsenite Solution, 5-g/L ....cccceeeeeverereceeeeee 100 mL MDB.........ccuvee.... 1047-32
Sodium Hydroxide Standard Solution, 1.00 N..................... 100 mL MDB................... 1045-32
Sulfuric Acid Standard Solution, 1.000 N........ccccccercereeennnne 100 mL MDB........cccc...... 1270-32
Water, dEIONIZE.......c.coeiiieeieeeeree e v IR 272-56
OPTIONAL APPARATUS

Ampule Breaker Kit ..o each.....cccoeeee. 24846-00
Cylinder, graduated, 10-mL, MiXiNg.........ccocoeuniniriniininininsisieninines each.....ccceneee. 20886-38
pH Meter, senslON™1, portable, with electrode...........cccccevvveveennne. eaCh..coocveerinnns 51700-10
Pipet, TenSette®, (200 I (o T O 1 0 eaCh...ooocvevrenn. 19700-01
Pipet Tips, for 19700-01 TenSette Pipet .......cccoovveeeevene e 50/pKg...ceereeene. 21856-96
Pipet Tips, for 19700-01 TenSette Pipet ........cccceceveveieeierenienene 1000/pKg.....ccervenene 21856-28
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CHLORINE, TOTAL, Ultra-High Range (0.0-10.0mg/L Cl,) Method 10070

DPD Method

USEPA accepted for reporting water and wastewater analyses*

For testing higher levels of total chlorine (free and combined)
in drinking water, cooling water,
industrial processwaters, or treated wastewater

{ STORE] [RECAL
1 2

]

PRGM
7

1. Chlorine, UHR 2.12

ENTER
Press. PRGM mg/L Cl,
The display will show: .
PRGM? then: ZERO

Note: If the chlorineis
typically less than 2.0 mg/
L, use method 8167,
program number 9.

”~

>

HERE

i

3. 10mL/1cm

5mL

Note: Placethe cell into
the cell holder as
illustrated. The sample cell
tab should be at the 6

o' clock position and
completely seated in the
cell holder slot.

* Procedure is equivalent to USEPA method 330.5 for wastewater and Standard M ethod 4500-C1-G for drinking

water.
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CHLORINE, TOTAL, Ultra-High Range, continued

a 3
TIMER
| cE | [ ENTER]

7. TIMER ENTER

ZERO -
0 i m |
H 1011
5. zERO . 6.
25mL DPD Tota
Chlorine Reagent pillow 3
0.0mg/L Cl, 20
Note: A pink color will
develop if chlorineis
present.
READ
o +
9. READ

mg/L chlorine (as Cl,)
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Note: Placethe cell into
the cell holder as
illustrated. The sample cell
tab should be at the

6-0’ clock position and
completely seated in the
cell holder slot.



CHLORINE, TOTAL, Ultra-High Range, continued

REQUIRED REAGENTS

Quantity Required
Description Per Test Unit Cat. No.
DPD Total Chlorine Reagent Powder PFillows, 25-mL............ 1.....100/pKg...ccereeneenns 14064-99
REQUIRED APPARATUS
Sample Cell, 10-ML/L1-CM..oviiiieieee e 1. 2/pKg..cviiine 48643-02

OPTIONAL REAGENTS
Chlorine Standard Solution, 2-mL Vol uette® Ampule,

BO—75 MQ/L .ttt 20/pKg..eecveeeeienens 14268-20
Potassium lodide Solution, 30-g/L .......cccovvvevereneeieereene. 100 mL MDB.......cccveennee. 343-32
Sodium Arsenite Solution, 5-g/L ....ccccveceevererececeeeee 100 mL MDB.........cuvee.... 1047-32
Sodium Hydroxide Standard Solution, 1.00 N..................... 100 mL MDB................... 1045-32
Sulfuric Acid Standard Solution, 1.000 N........ccccccereereeennnne 100 mL MDB........cccc...... 1270-32
Water, dEIONIZEd.......c.coeiiieeeeeere e e v IR 272-56
OPTIONAL APPARATUS
Ampule Breaker Kit ..ot each.....ccceneee. 24846-00
Cylinder, graduated, 10-mL, MiXiNg.........ccocouuniniiiniinininninsnieinnnns each.....ccceneee. 20886-38
pH Meter, senslON™1, portable, with electrode...........cccceviveveenne. eaCh..coocveerinnns 51700-10
Pipet, TenSette®, (200 I (o T O 1 0 eaCh...ooocvevrenn. 19700-01
Pipet Tips, for 19700-01 TenSette Pipet .......cccoovveeeevene e 50/pKg...ceereeene. 21856-96
Pipet Tips, for 19700-01 TenSette Pipet ........cccceceveveieeierenienene 1000/pKg.....ccervenene 21856-28
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Method 8021
CHLORINE, FREE (0to2.00 mg/L) For water, wastewater, and seawater

DPD Method (Powder Pillowsor AccuVac Ampuls)
USEPA accepted for reporting wastewater and drinking water analyses*

Using Powder Pillows

PRINT
PRGM S
7
ENTER

1. free & total chlorine 2.9 3. 10mL 4. blank
(Cl2) ENTER.
mg/L, CI2 (the blank).
ZERO . Note: Samples must be
Press. PRGM analyzed immediately and
) . cannot be preserved for
The display will show: later analysis.
PRGM ? Note: The SwifTest
Note: For most accurate Dispenser for Free
results, perform a Reagent Chlorine can beused in
Blank Correction using pl ace of the powder pillows
deionized water (see instep 7.
Section 1).

* Procedure is equivalent to USEPA method 330.5 for wastewater and Standard M ethod 4500-Cl G for
drinking water.
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CHLORINE, FREE, continued

(ZERO |
- 0 _

5. ZERO

0.00 mg/L CI2

Note: If Reagent Blank
Correction is on, the
display may flash “ limit” .
See Section 1.

READ

9. READ

mg/L chlorine

Note: Standard Adjust may
be performed using a
prepared standard

(see Section 1).

6. 7. 8.
10mL DPD Free Chlorine
Powder Pillow
. (the prepared
sample).

Note: Perform Step 9
within one minute of
reagent addition.

Note: A pink color will
develop if free chlorineis
present.

Note: If the sample
temporarily turns yellow
after reagent addition, or
the display flashes “ limit”,
itisdueto high chlorine
levels. Dilute a fresh
sample and repeat the test.
A dlight loss of chlorine
may occur during dilution.
Multiply the result by the
dilution factor; see Section
1. Or, use the High Range
Free Chlorine test,
program #8.
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CHLORINE, FREE continued

Using AccuVac Ampuls

lliiiiillliiiiil
1 1

PRGM
7
ENTER

1. free and total chlorine 2. 11
(CI2)  Accuvac

ENTER
Ampuls mg/L, CI2
ZERO
Press. PRGM
The display will show:
PRGM ?

Note: For most accurate
results, perform a Reagent
Blank Correction using
deionized water (see

Section 1).
ZERO
0
5. ZERO 6. DPD Free Chlorine
Reagent AccuVac
Ampul
0.00 mg/L CI2 Note: Keep thetip

immersed whiletheampule formif chlorine is present.

Note: If Reagent Blank
Correction is on, the
display may flash “ limit” .
See Section 1.

fills completely.

10mL
.(the blank).
40mL

Note: Samples must be
analyzed immediately and
cannot be preserved for
later analysis.

7. 8.
AccuVac Ampul

Note: A pink color will

Note: Performstep 9
within one minute of
reagent addition.



CHLORINE, FREE continued

9. READ

mg/L chlorine

Note: Standard Adjust may
be performed using a
prepared standard

(see Section 1).

Note: If the sample
temporarily turns yellow
after reagent addition, or
the display flashes “ limit”,
itisdueto high chlorine
levels. Dilute a fresh
sample and repeat the test.
A dlight loss of chlorine
may occur during dilution.
Multiply the result by the
dilution factor; see
Section 1.
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CHLORINE, FREE continued

REQUIRED REAGENTS & APPARATUS (Using Powder Pillows)

Quantity Required
Description Per Test Unit Cat. No.
DPD Free Chlorine Powder Pillows, 10 mL............. 1pillow.............. 100/pkg.......... 21055-69
Sample Cell, 10, 20, 25 mL, W/ CaP.....ccccevvrerereererranns 2 e 6/pkg.......... 24019-06
REQUIRED REAGENTS & APPARATUS (Using AccuVac Ampuls)
DPD Free Chlorine Reagent AccuVac Ampuls ...... lampul ................. 25/pkg.......... 25020-25
Beaker, 5O ML ...oovoieeieecee e Lo each........... 500-41H
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, SWIfTeSt.........ccooeevevievveceecene e, 250 tests.......... 28023-00
Potassium lodide Solution, 30 g/L ....cccoeveeveeceereseceeee e 100 mL* MDB.............. 343-32
SOdiuM ATSENItE, 5 Q/L oo 100mL* MDB............. 1047-32
Sodium Hydroxide Standard Solution, 1.000 N ..........ccccceeeee 100 mL* MDB............ 1045-32
Sulfuric Acid Standard Solution, 1.000 N ........ccccoveveeerereenene. 100 mL* MDB........... 1270-32
Water, dEIONIZEM.........ccereeeieeee e 4L e 272-56
OPTIONAL APPARATUS
AccUVAC SNBPPEY Kil...ooiiieiiiieeese s each......... 24052-00
Cylinder, graduated, 25 ML ......ccoocveiicece e e each.............. 508-40
pH Meter, sensilon™1, portable, with €lectrode...........coceveceeveveevereeeenenne. each.......... 51700-10
pH Paper, 1t0 11 pH UNItS.......coceeiereieeeeeese e 5rolls/pkg.............. 391-33
Pipet, TenSette, 0.110 1.0 ML ..oooviiieiceeeees e each.......... 19700-01
Pipet Tips, for 19700-01 TenSette Pipet ......ccccevevvveeceecece e 50/pkg..21856-96Pipet
Tips, for 19700-01 TenSette PIPet .......cccccevvvevieeiere e 1000/pkg.......... 21856-28
PourRite AmMPUle Breaker ..........oouvierieeneeseesee e s 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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CHLORINE, TOTAL (0to2.00mg/L)

Method 8167
For water, wastewater and seawater

DPD Method (Powder Pillows or AccuVac Ampuls)
USEPA accepted for reporting water and wastewater analyses*

Using Powder Pillows

PRGM
7

1. total chlorine (Cl2)
powder pillows

Press: PRGM
The display will show:
PRGM ?

Note: For most accurate
results, perform a Reagent
Blank Correction using
deionized water (see
Section 1).

PRINT
9
ENTER

2.9
ENTER
mg/L, CI2
ZERO

(the blank).

Note: Samples must be
analyzed immediately and
cannot be preserved for
later analysis.

* Procedure is equivalent to USEPA method 330.5 for wastewater and Standard Method 4500-Cl G

for drinking water.
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CHLORINE, TOTAL, continued

ZERO (TIMER )
o | cE | [ENTER]
5. ZERO . 6. 7. 8. TIMER ENTER
10mL DPD Total Chlorine
Powder Pillow
. sample) - (prepared . chlorine
0.00 mg/L CI2 Pi€).
Note: If Reagent Blank ]
Correctionison, the Note: The SwifTest
display may flash “ limit” . o Dispenser for Total
See Section 1. Note: ItiSnot necessary o grine can be used in
that all the powder place of the powder pillows
dissolves. instep 7.
(READ )
® + D)
9. 10. READ

mg/L total chlorine

Note: Itthesarmple Note: Standard Adjust may
temporarily turns yellow be performed using a
after sampleaddition, or the  yrepared standard (see
display flashes” limit”, itis  gandard Adjustin
dueto high chlorinelevels.  gection 1).
Dilute a fresh sampleand

repeat thetest. A dight loss

of chlorinemay occur during

dilution. Multiply the result

by the dilution factor; see

Section 1. Or usethe High

Range Total Chlorinetest,

program#8.
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CHLORINE, TOTAL, continued

Using AccuVac Ampuls

'iiiIIEIWIiiiiiil
PRGM 1 1
7
ENTER

1. total chlorine(Cl2) 2. 11 3.

AccuVac Ampuls ENTER . 10mL
mg/L, CI2 . (the blank).
ZERO , 40 mL

Press: PRGM .

The display will show: Note: Samples must be

PRGM ? analyzed immediately and
Note: For most accurate cannot be preserved for
results, perform a Reagent later analysis.

Blank Correction using
deionized water (see

Section 1).
ZERO
0

5. ZERO . 6. DPD Tota Chlorine 7. ampule
Reagent AccuVac
Ampul

0.00 mg/L CI2 Note: Keep thetip Note:_Apink_ col_or will

immersed whiletheampule formif chlorine is present.

Note: If Reagent Blank fills completely.

Correction is on, the
display may flash “ limit” .
See Section 1.
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CHLORINE, TOTAL, continued

AccuVac Ampul

10. READ

mg/L total chlorine

Note: If the sample
temporarily turns yellow
after sample addition, or
the display shows “ limit”,
itisdueto high chlorine
levels. Dilute a fresh
sample and repeat the test.
A dlight loss of chlorine
may occur during dilution.
Multiply the result by the
appropriatedilution factor;
see Section 1.

Note: Sandard Adjust may
be performed using a
prepared standard (see
Section 1).
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CHLORINE, TOTAL, continued

REQUIRED REAGENTS & APPARATUS (USING POWDER PILLOWYS)

Description Qty/Test Unit Cat. No.
DPD Total Chlorine Reagent Powder Pillows......... 1pillow............... 100/pkg.......... 21056-69
Sample Cell, 10-20-25 ML, W/CaPS ......ccevveveerrererirennnnn 2 6/pkg.......... 24019-06
REQUIRED REAGENTS & APPARATUS (USING ACCUVAC AMPULYS)

DPD Total Chlorine Reagent AccuVac Ampuls......1ampul ................. 25/pkg.......... 25030-25
Beaker, 5OML ...ocoiiieee e Lo, each........... 500-41H
OPTIONAL REAGENTS

Description Unit Cat. No.
Chlorine Standard Solution, PourRite ampule, 25-30 mg/L Cl, ............ 20/pkg.......... 26300-20
DPD Total Chlorine Reagent, SWIfTeSt.......cccovvcivvirvin e 250 tests.......... 28024-00
Potassium lodide Solution, 30 g/L.....cccoovvvveeeereseneeceereseeee, 100 mL* MDB............... 343-32
SOdiumM Arsenite, S5 /L ..o 100 mL* MDB............. 1047-32
Sodium Hydroxide Standard Solution, LN .........cccccccovevvevenene 100 mL* MDB............. 1045-32
Sulfuric Acid Standard Solution, I N .....ccceevveeeeieeeee e 100 mL* MDB............ 1270-32
WALES, ABIONIZEM. ........eeeeeeeeeee ettt ettt et e e e et e e et e e sere e e e eereeesaeneeesannees i I 272-56
OPTIONAL APPARATUS

AcCCUVAC SNAPPES Kil....eiiieceececsee e e each.......... 24052-00
PoOUrRite AMPUIE BIrEaKES ........ccviieieiciiereeeee e each.......... 24846-00
Cylinder, graduated, 25 ML ........ccooieiiiiiieeeee e each.............. 508-40
pH Indicator Paper, 110 11 pH UNItS .....ccoovveriirieireeeeeeeee e 5rolls/pkg.............. 391-33
pH Meter, SenSiON™ 1, POrtADIE.......cucvevreeeeereceeeeee et each.......... 51700-00
Pipet, TenSette, 0.110 1.0 ML....ooeiiiciceceeece e each.......... 19700-01
Pipet Tips, for 19700-01 TenSette PIPel .......cccceveeve e e, 50/pkg.......... 21856-96
Pipet Tips, for 19700-01 TenSette PiPet........c.coveveeerenenenene e 1000/pkg.......... 21856-28

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

* Marked Dropper Bottle - contact Hach for larger sizes.
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CHLORINE, FREE (0t05.00 mg/L)

Method 10102

For water, wastewater, and seawater

DPD Test ‘N Tube™ M ethod*

PRGM
7

1. freechlorine (Cl2)
Test'N Tube

Press. PRGM
The display will show:
PRGM ?

Note: For most accurate
results, perform a Reagent
Blank Correction using
deionized water (see
Section 1).

2.10

ENTER
mg/L, CI2
ZERO

- €

3. COD/TNT

Note: For increased
performance, a diffuser
band coversthe light path
holes on the adapter. Do
not remove the diffuser
band.

* Adapted from Standard Methods for the Examination of Water and Wastewater
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< Fill

4, Test ‘N
Tube
. (the blank).

Note: Fill to the top of the
Hach logo “ oval” mark.

Note: Samples must be
analyzed immediately and
cannot be preserved for
later analysis.



CHLORINE, FREE, continued

ZERO
0
5. blank 6. blank 7. 8. ZERO
Note: Wiping with a damp
cloth followed by a dry one
0.00 mg/L CI2

removes fingerprints and

other marks. ) Note: If Reagent Blank
Note: Do not move the vial Correction is on, the

fromsideto sideasthiscan display may show * limit” .
cause errors. See Section 1.

[

< Fill

[}
9. Free ChlorineDPD 10. 11. 30 12.
TNT tube 10
10mL
(prepared sample). READ
Note: Fill to thetop of the Note: Use slow, deliberate
Hach logo “ oval” mark. inversion for complete
o ) recovery. Ten inversions )
Note: A pink color will should take at least mg/L free chlorine

develop if chlorineis

30 seconds. One inversion

present. equals turning the vial
upside down, then Note: Do not move the vial
returning it to an fromsideto sideasthiscan
upright position. cause errors.
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CHLORINE, FREE continued

REQUIRED REAGENTS

Quantity Required

Description Per Test Unit
Test ‘N Tube DPD Free Chlorine Reagent ................ lvid e, 50/pkg
Test ‘N Tube VialS ... lvid e, 6/pkg
REQUIRED APPARATUS

Caps, White........ocoeeveie e 1Cap..ieennn, 6/pkg
COD/TNT AdaPLer ......ceveeieeeinieeie s Lo each
OPTIONAL REAGENTS

Chlorine Standard Solution, PourRite ampule, 50-75 mg/L, 2 mL ....... 20/pkg
Potassium lodide Solution, 30 g/L ....cccvvveeveeceereneceee e 100 mL* MDB
Sodium Arsenite, 5 /L oo 100mL* MDB
Sodium Hydroxide Standard Solution, 1.000 N .........ccccceenene 100 mL* MDB
Sulfuric Acid Standard Solution, 1.000 N .......ccovveevveeeerirevneeen. 100 mL* MDB
OPTIONAL APPARATUS

BEaKEr, 5O ML ..ot each
pH Meter, sension™1, portable, with €lectrode............occvvevvvveveevereerrnnne. each
PH Paper, pH 110 11 PH....oviiieee e 5rolls/pkg
Pipet, TenSette, 0.110 1.0 ML ..oooiiii et each
Pipet Tips, for 19700-01 TenSette PIPet ........cccoovvereeeireneieneseseeene 50/pkg
Pipet Tips, for 19700-01 TenSette PIPet .......ccccocevvveveneneeeenesiee 1000/pkg
POUrRite AMPUIE BIrEAKES .........eceeiieciiceeeecte sttt each
TESE TUDE RECK ...ttt e each

* Marked Dropper Bottle - contact Hach for larger sizes.
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CHLORINE, TOTAL (0to5.00mg/L)

Method 10101

For water, wastewater and seawater

DPD Test ‘N Tube™

PRGM
7

1. total chlorine (CI2)
Test'N Tube

Press. PRGM
The display will show:
PRGM ?

Note: For most accurate
results, perform a Reagent
Blank Correction using
deionized water (see
Section 1).

M ethod*

[ STORE]
1

ZERO
0

ENTER

2.10

ENTER
mg/L, CI2
ZERO

- €

3. COD/TNT

Note: For increased
performance, a diffuser
band covers the light path
holes on the adapter. Do
not remove the diffuser
band.

* Adapted from Standard Methods for the Examination of Water and Wastewater.
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[

<Fill
|
4, Test‘N
Tube
.(the blank).

Note: Fill to the top of the
Hach logo “ oval” mark.

Note: Samples must be
analyzed immediately and
cannot be preserved for
later analysis.



CHLORINE, TOTAL, continued

5. blank

Note: Wiping with a damp
cloth followed by a dry one
removes fingerprints and
other marks.

10

(prepared sample).

Note: Use slow, deliberate
inversion for complete
recovery. Ten inversions
should take at least

30 seconds. Oneinversion
equals turning the vial
upside down, then
returning it to an upright
position.

6. blank

Note: Do not move the vial
fromsideto sideasthiscan
cause errors.

a D
TIMER
| CE | [ENTER)

10. TIMER ENTER

Note: A pink color will
develop if chlorine
is present.

[

< Fill

ZERO

7. 8. Total ChlorineDPD
TNT tube

ZERO 10mL

Note: Fill to the top of the
Hach logo “ oval” mark.

Note: A pink color will
0.00mg/L CI2 develop if chlorineis
present.

Note: If Reagent Blank
Correctionison, the
display may flash “ limit” .
See Section 1.

11. 12.

READ

mg/L total chlorine

Note: Do not move the vial
fromsideto sideasthiscan
cause errors.
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CHLORINE, TOTAL, continued

REQUIRED REAGENTS

Quantity Required

Description Per Test Unit
Test ‘N Tube DPD Total Chlorine Reagent .............. lvid...en, 25/pkg
Test ‘N Tube VialS ... lvid e, 6/pkg
REQUIRED APPARATUS

COD/TNT Adapter, DR/BO0..........ccocerrrerenirieieeriennns Lo each
OPTIONAL REAGENTS

Chlorine Standard Solution, 2-mL PourRite ampule, 50-75 mg/L......... 20/pkg
Potassium lodide Solution, 30 g/L .....ccceevvvvvveeerenene e, 100 mL* MDB
Sodium Arsenite SOlUtioN, 5 QL ..ceeeeeveeceeee e 100 mL* MDB
Sodium Hydroxide Standard Solution, L.OON ..........ccccoevuenene 100 mL* MDB
Sulfuric Acid Standard Solution, 1.000 N ........coeevveeeerireireeenn. 100 mL* MDB
OPTIONAL APPARATUS

2172 S P O 1 TR each
POUrRite AMPUIE BIrEaKEr ..........cceeiicii ettt each
pH Indicator Paper, pH L1011 .....cccccovieieeece e 5rolls/pkg
pH Meter, sension™1, portable, with electrode............ccveveveeeeeveeercrseennns each
Pipet, TenSette, 0.110 1.0 ML....oooiiiiie e each
Pipet Tips, for 19700-01 TenSette PiPet........ccoveeeeeenereieeeneseseeenes 50/pkg
Pipet Tips, for 19700-01 TenSette PIPet .......ccccoceveveveneneiecneseee 1000/pkg
TESE TUDE RECK ...ttt e each

* Marked Dropper Bottle - contact Hach for larger sizes.
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Method 8023
CHROMIUM, HEXAVALENT (0to0.60 mg/L Cr¢*) For water and wastewater

1,5-Diphenylcar bohydrazide M ethod* (Powder Pillowsor AccuVac Ampuls)
USEPA accepted for wastewater analyses**

Using Powder Pillows

STORE | (ABS %T @
PRGM ! s =
7
ENTER

1. hexavalent chromium 2. 13 3. 4. ChromaVer 3
(Cr6+)-  powder ENTER . 10mL : Reagent Powder Pillow
pi||0WS mg/L, Cr6
. ZERO : (prepared sample).
Press: PRGM Note: For alternate forms
; ; . (CrQOy4, Cry0y), pressthe
The display will show: CONC key.
PRGM ? Note: A purple color will

formif Cr®* is present.

:TIgIIEER: {ENTER] CZE(I)ROj
5. TIMER ENTER . 6. 7. 8. ZERO
10mL . blank
5 (the blank).
Note: For turbid samples, . :
add the contents of one 0.00 mg/L Cr6

Acid Reagent Powder
Pillow. This ensures
turbidity dissolved by the
acid in the Chromaver 3
Chromium Reagent is also
dissolved in the blank.

* Adapted from Sandard Methods for the Examination of Water and Wastewater
** Procedureis equivalent to USGS method 1-1230-85 for wastewater.
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CHROMIUM, HEXAVALENT, continued

10. READ

mg/L hexavalent

Note: Sandard Adjust may
be performed using a
prepared standard (see
Sandard Adjust in

Section 1).

Using Accuvac Ampuls

PRGM
7

1. hexavalent chromium
(Cré+)-  AccuVac
Ampuls

Press. PRGM
The display will show:
PRGM ?

STORE |( DATE
1 4
ENTER

2.14

ENTER

mg/L, Cr6

ZERO

Note: For alternate forms
(CrQy4, Cry0y7), pressthe
CONC key.

10mL
(the blank).
40mL

Note: For turbid samples,
add the contents of one
Acid Reagent Powder
Pillow to 10 mL of the
blank. This ensures
turbidity dissolved by the
acid in the ChromaVer 3
Chromium Reagent is also
dissolved in the blank.
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4. ChromaVer 3
Reagent AccuVac
Ampul

(the prepared ample).
Note: Keep thetip

immer sed while the ampul
fills completely.

Note: ChromaVer 3 should
be white to tan in color.
Replaceif it is brown

or green.



CHROMIUM, HEXAVALENT, continued

: : "TIMER | ZERO
| cE | [ENTER) 0
5. ampul 6. TIMER ENTER .. 8. ZERO
blank
5
Note: A purple color will ’ 0.00 mg/L Cr6

formif hexavalent
chromiumis present.

9. Ampul 10. READ

mg/L hexavalent chromium

Note: Standard Adjust may
be performed using a
prepared standard (see
Sandard Adjust in

Section 1).
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CHROMIUM, HEXAVALENT, continued

REQUIRED REAGENTS AND APPARATUS (Using Powder Pillows)

Quantity Required
Description Per Test Unit
ChromaVer 3 Chromium Reagent Powder Pillows.. 1 pillow ............... 100/pkg
Sample Cell, 10-20-25 ML, W/ CaP ....eeveerereeecrecrene 2 s 6/pkg
REQUIRED REAGENTS AND APPARATUS (Using AccuVac Ampuls)
ChromaVer 3 AccuVac AMPUIS.......ccccovveririeennene lampul ......ccceeneeee 25/pkg
Beaker, SO ML ....uveieceie ettt Lo, each
OPTIONAL REAGENTS
Description Unit
Acid Reagent Powder PIHHOWS ..o 100/pkg
Chromium, Hexavalent, Standard Solution, 50 mg/L Cré* .........c.c....... 100 mL
Chromium, Hexavalent, Standard Solution,

Voluette Ampule, 12.5 mg/L Cré*, 10 ML ...cocoveveevieiece e 16/pkg
Chromium, Hexavaent, Standard Solution,

PourRite Ampule, 5 mg/L Cré*, 2 ML .....occeevieeveeieeseece e e seeneeens 20/pkg
VA= (< 0 (<o) g T4 o IO 4L
OPTIONAL APPARATUS
Description Unit
ACCUVEC SNAPPES KiT.. it each
AMPUIE BreaKker Kil......ccooiiiieieisieseeeeses e each
Flask, volumetric, Class A, 1000 ML ....ccoovvierieenerenieesese e seeeeesieseenens each
pPH Paper, 1t0 11 pH UNItS......cooeeiee e e 5rolls/pkg
pH Meter, EC10, pOrtable ........cccovvieeieee e each
Pipet, TenSette, 0.110 1.0 ML ..coociiieieeece e each
Pipet Tips, for 19700-01 TenSette PIpet ........ccccoeeevereneneeineneneeenine 50/pkg
Pipet Tips, for 19700-01 TenSette Pipet .......cccoevevececeve e, 50/pkg
Pipet, volumetric, 5,00 ML, CIBSS A .......ooiciiiee e each
Pipet Filler, safety BUID .......cooveeeee e each
PourRite Ampule Breaker, 2 ML .......ccooveiirieiee e each

In the U.S.A.—Call 800-227-4224
Outsidethe U.S.A.—Contact the Hach office or distributor serving you.
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Method 8024
CHROMIUM, TOTAL (0to0.60 mg/L) For water and wastewater

Alkaline Hypobromite Oxidation Method* **

STORE | [ TIME
PRGM ! 5
7

ENTER

1. Total chromium (Cr) 2.15 3. 4. Chromium 1 Reagent
ENTER ] 25mL . Powder Pillow
mg/L, Cr . (prepared sample).
Press: PRGM ZERO . Note: Adjust the pH of
stored samples before

The display will show:
PRGM ?

Note: For most accurate
results, perform a Reagent
Blank Correction using
deionized water (see
Section 1).

analysis.

@ R
TIMER
| cE | [ ENTER]

5. Prepared sample 6. TIMER ENTER .. 8. Chromium 2 Reagent
Powder Pillow

25'C

Note: Usefinger cotsto
handle the hot sample cell.

* Adapted from Sandard Methods for the Examination of Water and Wastewater
** Procedureis equivalent to Standard Method 3500-Cr D for wastewater.
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CHROMIUM, TOTAL, continued

9. Acid Reagent Powder 10. ChromaVer 3

Pillow

(ZERO |

. 0 _

13. ZERO

0.00 mg/L Cr

Note: If Reagent Blank
Correction is on, the
display may flash “ limit” .
See Section 1.

Chromium Reagent
Powder Pillow

Note: A purple color will
formif chromiumis
present.

Note: ChromaVer 3is
whiteto tanin color.
Replace brown or green
powder. Undissolved
powder does not affect
accuracy.

14.

ENTER

11. 12.

:05:00 TIMER 2
ENTER . 25mL . (the blank)
5

Note: For turbid samples,
treat the blank as a sample,
adding all reagents except
the ChromaVer 3.

( READ |

—

15. READ

mg/L total chromium
(Cn .
Note: Sandard Adjust may
be performed using a
prepared standard (see
Section 1).
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CHROMIUM, TOTAL, continued

REQUIRED REAGENTS

Total Chromium Reagent Set (100 TESES) ....ovvverrereereenerieseeeeese e

Includes: (1) 2126-99, (1) 12066-99, (1) 2043-99, (1) 2044-99

Quantity Required

Description Per Test Unit
Acid Reagent Powder Pillows........cccoooeiiiieiennne. 1pillow ............... 100/pkg
ChromaVer 3 Chromium Reagent Powder Pillows... Lpillow ................ 100/pkg
Chromium 1 Reagent Powder Pillows ................... 1pillow................ 100/pkg
Chromium 2 Reagent Powder Pillows ................... 1pillow................ 100/pkg
REQUIRED APPARATUS
Hot plate, 4" diameter, 120V ......ccovvcvvvvee e, Lo each
OR
Hot plate, 4" diameter, 240V ... Lo each
Sample Cell, 10-20-25 mL, W/ CP ..c.vevvrveeeirierieeeiene 2 6/pkg
Water bath and rack ........cccocvvveveveniiieece e, i each
OPTIONAL REAGENTS
Chromium, trivalent, Standard Solution, 50 mg/L Cr3* ..........cccceeeeee. 100 mL
Chromium, trivalent, Standard Solution, PourRite ampule,

12.5MO/L Cr3*, 10 ML .o 16/pkg
NIEFIC ACIH, ACS ..ottt e et e e e e e e et e e e e rearrae e e e e e eaerens 500 mL
Nitric ACIA SOIULION Li1.....oiiieeeeeeeie et 500 mL
Sodium Hydroxide Standard Solution 5.0 N.........cccccevvvviereeniennn. 50 mL* DB
Water, dEIONIZEM.......c.coeiiirieieeere et 4L
OPTIONAL APPARATUS
Cylinder, graduated, polypropylene, 25 ML ........ccccevieevivrieriensie e each
FINGEN COS....ciitieeeeieee e 2/pkg
pPH Paper, 1t0 11 pH UNItS.....cccoiiiieeeeeeece e 5rolls/pkg
pH Meter, sensiON 1, With @eCtrode............c.cveevveceevecreeeceeeeeeeeeeeseereseenens each
Pipet, Serological, 2 ML .....ccociiieieiececeeese e each
Pipet, TenSette, 0.1t0 L.OML .ocooeeieeeceee e each
Pipet Tipsfor 19700-01 TenSette PIpet .......cccceveeveevee e 50/pkg
Pipet, volumetric, Class A, 1.00 ML ....ooeiieieieeeeeee e each
Pipet Filler, safety DUID .......oooeeeeeee e each
Ampule Breaker, 10-ML.....cccooceiiiieeseseceese e each

For Technical Assstance, Price and Ordering
Inthe U.SA.—Call 800-227-4224
Outsidethe U.S.A.—Contact the Hach office or distributor serving you.

* Contact Hach for larger sizes.
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Method 8025
COLOR, TRUE AND APPARENT (0to 500 units)

APHA Platinum-Cobalt Standard M ethod* For water, wastewater and seawater

Ty
R4 || &

7

1 2. 3. 50mL 4, 25mL
. 50mL .
(membrane filter, filter . . (the blank)
holder, filter flask, . .
and aspirator). Note: For apparent color
Note: To test for apparent use unfiltered deionized
water.

color, do not filter; begin at
Step 4 and skip Step 7.

STORE | PRINT QZZZZZZZV

PRGM ! S

7
ENTER 5

[
5. APHA color 6. 19 7. 50mL 8.
25mL
ENTER
PtCo ZERO (the prepared sample)
Press: PRGM

The display will show:
PRGM ?

* Adapted from Standard Methods for the Examination of Water and Wastewater
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COLOR, TRUE AND APPARENT, continued

ZERO

10. zERO

0 mg/L Pt Co

60

11. prepared sample

12. READ

Platinum-Cobalt color
units (Pt-Co)

Note: Standard Adjust may
be performed using a
prepared standard (see
Sandard Adjust in

Section 1).



COLOR, TRUE AND APPARENT, continued

REQUIRED REAGENTS

Quantity Required

Description Per Test Units
Water, dBIONIZE ......cceeveeveeeee e 50ML ceeeeiiieeeee, 4L
REQUIRED APPARATUS

ASDIrator, VBCUUM ......cccevvriereeeeeesiesieseeeeeseessesseenenseesns Lo, each
Filter Holder, 47 mm, 300 mL graduated ..................... T, each
Filter, membrane, 47 mm, 0.45 MIiCrons ..........cccceuvee.. 1o, 100/pkg
Flask, filtering, 500 ML ......cccoevvrieeiereree e, Lo each
Sample Cell, 10-20-25 mL, W/CAD ......ccvververerienieienene 2 e 6/pkg
Stopper, NO. 7, 0Ne hole ......ccoveiriieeeeeee Lo 6/pkg
OPTIONAL REAGENTS

Color Standard Solution, 500 platinum-cobalt units ...........cccceeevereneene. 1L
OPTIONAL APPARATUS

Cylinder, graduated, 50-mL, glasS........ccccceveiineeiese e each
Flask, volumetric, Class A, 100 ML ...ooccveeieeee e eeeeereee e e eeeeenee e e s e each
Pipet, volumetric, CIass A, 50 ML .....occvveviierie e each
Thermometer, —20 t0 110 °C, NON-MENCUIY .......cccereererereereeseesieeeenieseneens each

For Technical Assistance, Price and Ordering
In the U.S.A.—Call 800-227-4224
Outsidethe U.S.A.—Contact the Hach office or distributor serving you.
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Method 8506
COPPER (0to5.00 mg/L) For water, wastewater and seawater *

Bicinchoninate Method** (Powder Pillows or AccuVac Ampuls);
USEPA approved for reporting wastewater analysis (digestion needed; See Section 2)***
Using Powder Pillows

[RECALL ("ZERO )

PRGM 2 %
7
1. Bicinchoninate copper 2. 20
(Cu) powder pillows ENTER
ZERO . Note: Adjust the pH of
Press. PRGM Note: Determination of acid-preserved samples to

i i - total copper needs a prior 46 W't_h 8 N KOH before

The display will snow: digestion (see Digestion in analysis. Do ot acegq pH
PRGM ? Section 2). 6 or copper may precipitate.

Note: For most accurate
results, perform a Reagent
Blank Correction using
deionized water (see
Section 1).

* Pretreatment required; see Interferences (Using Powder Pillows)
** Adapted from Nakano, S., Yakugaku Zasshi, 82 486-491 (1962) [Chemical Abstracts, 58 3390e (1963)]
*** Powder Pillows only: Federal Register, 45 (105) 36166 (May 29, 1980)
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COPPER, continued

ZERO (TIMER )
o | cE | [ENTER]
5. ZERO . 6 7. CuVer 1 Copper 8. TIMER ENTER
10mL . Reagent Powder Pillow
2
' the prepared sample). '
0.00 mg/L Cu (the prep ple) Note: Accuracy is not

Note: If Reagent Blank affected by

Note: If copper is present,

A purple color will develop. undissolved powder.

Correction is on, the
display may flash “ limit” .

( READ |
e x ),
9. 10. READ
30
mg/L copper

Note: Sandard Adjust may
be performed using a
prepared standard (see
Section 1).
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COPPER, continued

Using AccuVac Ampuls Method 8026

[RECALL] ZERO
2

PRGM 0
7
ENTER

1. bicinchoninate copper 2. 20 3.
(Cu) Accuvac ENTER . 10mL
ampuls mg/L, Cu (the blank).
ZERO : 40mL
Press: PRGM Note: Determination of '

The display will show:  total copper needsa prior
PRGM 2 digestion (see Digestion in
) Section 2).
Note: For most accurate  Njote: Adjust the pH of
results, perform a Reagent

) - stored samples before
Blank Correction using

S analysis.
deionized water (see
Section 1).
ZERO (TIMER |
0 i | ce | [ENTER]

5. ZERO . 6. CuVer 2 Copper 7. ampul 8. TIMER ENTER
Reagent AccuVac
Ampul )

0.00 mg/L Cu Note: Keep thetip Note: A purple color will
Note: If Reagent Blank immersed whiletheampul ~ form if copper is present.
) fills completely. ) .
Correction is on, the mpletely. Note: Accuracy i ot
display may flash “ limit” . affected by undissolved
powder
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COPPER, continued

9.
AccuVac ampul

Note: Step 10 must be
completed within 30
minutes after the
timer beeps.

10. READ

mg/L copper (Cu)

Note: Sandard Adjust may
be performed using a
prepared standard (seein
Section 1).
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COPPER, continued

REQUIRED REAGENTS & APPARATUS (Using Powder Pillows)

Quantity Required
Description Per Test Unit
CuVer 1 Copper Reagent Powder Pillows............... 1pillow............ ... 100/pkg
Sample Cell, 10-20-25 mL, W/CAD.......ccovererreerinrenes 2 6/pkg
REQUIRED REAGENTS & APPARATUS (Using AccuVac Ampuls)
CuVer 2 Copper Reagent AccuVac Ampuls............ lampul ................. 25/pkg
Beaker, 5O ML ...oveeeiieiee et Lo each
OPTIONAL REAGENTS
Copper Standard Solution, 100 MQ/L ......ccoeereeierenereneeeneseeee e 100 mL
Copper Standard Solution, Voluette Ampule, 75 mg/L Cu, 10 mL ........ 16/pkg
CuVer 2 Reagent Powder PIlIOWS ......coovve e, 100/pkg
Formaldehyde, 37%, ACS ... 100 mL* MDB
Free Copper Reagent Powder PITOWS ... 100/pkg
Hydrochloric Acid Solution, 6.0 N.......cccocvvvrevieere e 500 mL
Hydrosulfite Reagent Powder PillOWS..........ccccocoveveveiicececece e, 100/pkg
Metals Drinking Water Standard, LR for Cu, Fe, Mn ........ccccoevevenee. 500 mL
Metals Drinking Water Standard, HR for Cu, Fe, Mn........c.cccceeeeennee. 500 mL
NITHC ACIH, ACS..... et e s s sare s s areas 500 mL
Nitric ACIA SOIULION, Li1 ..oeeeeieiie it e e 500 mL
Potassium Chloride Solution, SAtUrated...........oooeveeeevceeie v, 100mL
Potassium Hydroxide Standard Solution, 8.0N .............ccoc....... 100 mL* MDB
Sodium Hydroxide Standard Solution, 5.0 N ..........ccccevvvviennee. 100 mL* MDB
VAT (< 0 (<10 g <o PR 4L
OPTIONAL APPARATUS
Description Unit
ACCUVAC SNAPPEN Kil...viieieieeieciecece st sre each
AMPUIE Breaker Kit.....cooov v este e each
Cylinder, graduated, miXing, 25 ML ........ccccoiiiiiieere e each
Cylinder, graduated, polypropylene, 25 ML ........ccocceivieieeienneeeeeeen each
Cylinder, graduated, 100 ML .......ccccceveiieeeiereseeese e each
Filter Paper, folded, 12.5 CM......cceceiiciceceee e 100/pkg
0= 0] TSRS each
Flask, volumetric, 100 ML, CIASS A .....oveeieeie et eeree e e e ee e each
Funnel, polypropyleneg, 65 MM ... each
Hot Plate, 4" diameter, 120 V .....occeeiei e each
Hot Plate, 4" diameter, 240 V ......ccoveeeieeee ettt each
pH Indicator Paper, Lto 11 pH .c..coe e 5rolls/pkg
pH Meter, sensiON 1, With €l€CtrOde............ccveveveeeeeeeeeeeeeeeeeeeeee e each
Pipet, TenSette, 0.110 1.0 ML ....cccevieiee e e e each

* Contact Hach for larger sizes.
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COPPER, continued

Pipet Tips, for 19700-01 TenSette PIPet ..........cooeveierereneieeneseeeee 50/pkg.......... 21856-96
Pipet Tips, for 19700-01 TenSette PIPet .........cccooereenerenieinesesenes 1000/pkg.......... 21856-28
Pipet, volumetric, Class A, 1.00 ML ...c.oceeceieieeeerese e each.......... 14515-35
Pipet Filler, safety bUlD ........c.ccooieeeee 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.

67



Method 8143
COPPER (0t0210.0 pg/L) For water, wastewater and seawater

Por phyrin M ethod*

RECALL| |RECALL
PRGM 2 2
7
ENTER

1. Copper (Cu) 2. 22 3. 4. Copper Masking
porphyrin method ENTER . 10mL . Reagent Powder Pillow
po/L,Cu  ZERO Note: Wash all glassware

with detergent. Rinse with

Press PRGM Note: Total copper tap water. Rinse again with  (the blank).

The disol i1l <h determination needs a Nitric Acid Solution, 1:1.
caAP Y o prior digestion; use either Rinse afthlrd time with Note: The other sample
PRGM ? the Digesdahl or vigorous goppelr-e;ee, " cell isthe prepared sample.
digestion (Section 2). eionized water.

a 3
TIMER
| ce | [ ENTER]

5. Porphyrin 1 Reagent 6. Porphyrin 2 Reagent 7. TIMER ENTER 8.
Powder Pillow Powder Pillow blank

Note: Theyellow color will
turn blue momentarily. If
any copper is present, the
yellow color will return.

* Adapted from Ishii and Koh, Bunseki Kagaku, 28 473 (1979)
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COPPER, continued

ZERO (READ )
0 le )
9. ZERO . 10. 11. READ
: Mg/L copper (Cu)
0.0 ug/L Cu :

Note: If sampleswith high  Note: Sandard Adjust may
levels of metal are _ beperformed using a
analyzed, aslight metallic  prenared standard (see
deposit or yellow buildup  gandard Adjust in

may appear on the sample  gaction 1).
cell wall. Remove by

rinsing with nitric acid.
Dilute a fresh sample and
repeat the test. Multiply the
result by the dilution
factor; see Section 1.
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COPPER, continued

REQUIRED REAGENTS

Copper Reagent Set, 10-mL samples (100 tESES) ....covvvveeeereerereeeeeesee e
Includes: (1) 26034-49, (2) 26035-49, (2) 26036-49
Quantity Required

Description Per Test Unit
Copper Masking Reagent Powder Pillows.............. 1pillow................ 100/pkg
Porphyrin 1 Reagent Powder Pillows..................... 2 pillows............... 100/pkg
Porphyrin 2 Reagent Powder Pillows..................... 2 pillows............... 100/pkg
REQUIRED APPARATUS

Sample Cell, 10-20-25 mL, W/ CapS......cccceveerereierreenes 2 e 6/pkg
OPTIONAL REAGENTS

Copper Standard Solution, 10 Mg/L CU......cccccevevieceeiececeeeece e 100 mL
Hydrochloric Acid Solution, 1:1 (6 N).....ccceeeerrreneecere e 500 mL
NITHC ACIH, ACS .ttt e st e e s e e e s sebeeeeeans 500 mL
Nitric ACid SOIULION, Lil....ocoveeicieiieeese et 500 mL
Sodium Hydroxide Standard Solution, 5 N........cccccvveieiviienecce e 1L
VAV (S 6 (<0 g <o R 4L
OPTIONAL APPARATUS

BEAKET, 100 ML ..ottt ettt et e e e e e e e e e e s e e e e e e eeseeanreeeeeseaanee each
Cylinder, mixing, graduated, 25 ML ........ccocovirieierreeeeeee e each
Flask, volumetric, CIass A, 100 ML ......ocovieiiiieee et seveee e sreee e each
Hot Plate, 7 X 70iNChes, 120V ......ceooiiiececeee et each
Hot Plate, 7 X 70iNChes, 240V ........oovviicecee e each
pH Paper, 110 11 pH UNItS....cccoccecieee e 5rolls/pkg
pH Meter, sension™1, portable, with €lectrode............coocuvveveeveeeeeevcereennes each
PIpet, MONE, 5 IML oo each
Pipet, TenSette, 0.110 1.0 ML ..ocvivieieeecieeere e each
Pipet Tips, for 19700-01.........ccccoveeeeerecece e 50/pkg
Pipet Tips, for 19700-01........cccocoieieeececieee e 1000/pkg
Pipet, volumetric, LO ML, CIaSSA ..o each
Pipet Filler, safety DUID..........oooeeee e each
Watch Glass, PyreX®, 100 ML ........ceeereeeeeeeeeeeeeeeeseeeseseseeeseseeseseseseese e each

For Technical Assistance, Price and Ordering
In the U.S.A.—Call 800-227-4224
Outsidethe U.S.A.—Contact the Hach office or distributor serving you.
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Cat. No.
.......... 26033-00

Cat. No.
.......... 26034-49
.......... 26035-49
.......... 26036-49

........... 500-42H
.......... 20886-40
.......... 14574-42
.......... 23441-00
.......... 23441-02
.............. 391-33
.......... 51700-10
.......... 20934-37
.......... 19700-01
.......... 21856-96
.......... 21856-28
.......... 14515-35
.......... 14651-00
.............. 578-70



Method 8027
CYANIDE (0to0.240 mg/L) For water, wastewater, and seawater

Pyridine-Pyrazalone M ethod*

RECALL| [ABS %T
PRGM 2 s
7
ENTER

1. cyanide (CN) 2. 23 3. 4. CyaniVer 3 Cyanide
ENTER ) 10mL . Reagent Powder Pillow
' mg/L, CN Note: Samples at less than
Press: PRGM ZERO . 23 °Crequire alonger

reaction time and samples
at greater than 25 °C give
low test results. Sample
temperature must be
23-25°C.

Note: Adjust the pH of
stored samples before
analysis.

The display will show:
PRGM ?

Note: For most accurate
results, perform a Reagent
Blank Correction using
deionized water (see
Section 1).

* Adapted from Epstein, Joseph, Anal. Chem. 19 (4), 272 (1947)
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CYANIDE, continued

:30 seconds 10 seconds
[ TIMER )
2
5. TIMER ENTER . 6. 7. , 8. 10
CyaniVer 4 Cyanide
30 :0:30TIMER 2 Reagent Powder Pillow
30 ENTER :
30 Note: Delaying the
addition of the CyaniVer 5
Cyanide Reagent Powder

(the prepared sample)

9. CyaniVer 5 Cyanide 10.
Reagent Powder Pillow

for more than 30 seconds
after the addition of the
CyaniVer 4 Cyanide
Reagent Powder will give
lower test results.

Note: Accuracy is not
affected by undissolved
CyaniVer 4 Cyanide
Reagent Powder.

ENTER

11. 12.
:30:00 Timer 3 10mL
30

Note: If cyanideis present,
apink color will develop
which then turns blue after
a few minutes.
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CYANIDE, continued

13. blank

ZERO

14. ZERO

0.000 mg/L CN

Note: If Reagent Blank
Correction is on, the
display may flash “ limit” .
See Section 1.
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15.

16. READ

mg/L cyanide (CN)

Note: Standard Adjust may
be performed using a
prepared standard

(see Section 1).



CYANIDE, continued

REQUIRED REAGENTS

Cyanide Reagent Set (100 Tests), 10 ML samplesS.......ccccvveeeevevnsieeeeseese e
Includes: (1) 21068-69, (1) 21069-69, (1) 21070-69
Quantity Required

Description Per Test Unit
CyaniVer 3 Cyanide Reagent Powder Pillows........ 1pillow................ 100/pkg
CyaniVer 4 Cyanide Reagent Powder Pillows........ 1pillow................ 100/pkg
CyaniVer 5 Cyanide Reagent Powder Pillows........ 1pillow................ 100/pkg
REQUIRED APPARATUS

Sample Cell, 10-20-25, W/CAP .......coeveerieeeirieneeeeienes 2 e 6/pkg
OPTIONAL REAGENTS

Description Unit
Acetic ACI, GlaCial ........cccoeiiiieiee e 500 mL
2= o005 o ol AN ot o SO 100g
BrominEWELEN .......c.ooeieeee et 25mL
Buffer SOlUtion, PH 4.0 ..o 500 mL
HEXANES, ACS.....oeeeieeeeeeee ettt st e e s e rre e e s baree s 500 mL
HexaVer Chelating Reagent Powder PillOWS.........cccocvveveceevenecieenen, 100/pkg
Hydrochloric Acid Standard Solution, 25N .......cccccoevivvieenee. 100 mL MDB
Magnesium Chloride SOIULION .........cceecrecerie e 1L
M-Nitrophenol INICALO ..........cccoriririeeeeeee e 100 mL MDB
Potassium lodide Solution, 30 /L .....ccceeeveeeeie e 100 mL MDB
Sodium Arsenite Solution, APHA ..o 100 mL MDB
Potassium Cyanide, ACS .........ocoeieie e 28¢
Sodium Hydroxide Standard Solution, 0.25 N........ccccceeierieviniinnenseeneene 1L
Sodium Hydroxide Standard Solution, 5.0 N.......ccccevieevieriecccce e 1L
Starch Indicator SOIULION ........coveviee e 10 mL MDB
Sulfuric Acid Standard Solution, 19.2 N .....ccceeeivieie e, 500 mL
VA= (< 0 (S 0] g T4=: o IO 4L
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Cat. No.
.......... 24302-00

Cat. No.
.......... 21068-69
.......... 21069-69
.......... 21070-69

............ 2211-20
.......... 12223-49

............. 272-56



CYANIDE, continued

OPTIONAL APPARATUS

Description Unit
Beaker, g1ass, 600 ML .......ccceiiiieeeriesiee e e esee st sae st sreeaenaenee s each
Bottle, Wash, 500 ML .......eeeiiiiiee ettt e e each
Cylinder, graduated, 50 ML .........ccoeeveiiiiceeese e each
Cylinder, graduated, 250 ML .......cccoeiiiiecieeeee e each
Distillation Apparatus, Cyanide aCCESSOMES.......cccveveereereereeireereeeseeeneesaeas each
Didtillation Apparatus, general purpoSe aCCESSONES. .....ccuveverererreereeneneens each
Didtillation Apparatus Heater and Support Apparatus, 115 Vac, 60 Hz.....each
Didtillation Apparatus Heater and Support Apparatus, 230 Vac, 50 Hz.....each
Dropper, PIASHIC.......ecveeeecece e each
Filter Paper, folded, 12.5 CM......ccccoiirvercee e 100/pkg
Flask, volumetric, Class A, 1000 ML .....oooeveieiiiiee e each
Flask, volumetric, CIass A, 250 ML .....cocoeveiei i each
FUNNEL, POLY, B5 MM ... each
Funnel, separatory, 500 ML ......cccoeiiiieeeeece e each
Hydrogen Sulfide Test Papers........ccccveeeveiene e 100/pkg
pH Meter, SensiON™ 1, POrtADIE.......c.vvveceeereeceeeeeeeee ettt each
Pipet, volumetric, Class A, 1.00 ML ....ocoeiiiiiiieere e each
Pipet Filler, safety DUID .......cvoieeeeee e each
Scoop, double eNAEd...........ccvviiieeeee e each
Spoon, MEBSUNNG, 1.0 Quveoveeeeiecieeieee et each
SUPPOIt RING, 4TNCH ... e each
ST 0] 0] S 7o SRS each
Thermometer, —20 t0 110 °C, NON-MENCUIY ........cecerrrrreeeererseeeeereeseeneenns each

For Technical Assistance, Price and Ordering
In the U.S.A.—Call 800-227-4224
Outsidethe U.S.A.—Contact the Hach office or distributor serving you.
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Cat. No.

....500-52
... 620-11
... 508-41
... 508-46

22658-00
22653-00
22744-00
22744-02

..6080-00
..1894-57

14574-53
14574-46

..1083-67
... 520-49

25377-33
51700-10
14515-35
14651-00
12257-00

....510-00
... 580-01
....563-00

26357-02



CYANURIC ACID (7to55mg/L)

Method 8139
For water, pools and spas

Turbidimetric M ethod

RECALL|( DATE
2 4

PRGM
7
ENTER

1. Cyanuric acid 2. 24
ENTER .
mg/L, CYACD
Press: PRGM ZERO
The display will show:
PRGM ?

Note: For most accurate
results, perform a Reagent
Blank Correction using
deionized water (see
Section 1).

ZERO
0

5. ZERO . 6

0 mg/L CYACD

Note: If Reagent Blank
Correction is on, the
display may flash “ limit” .
See Section 1.
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3. 4. blank
25mL

(the blank).

Note: Filtering isrequired

for highly turbid samples.

( TIMER )
\ CE _

ENTER

7. Cyanuric Acid 2 8. TIMER ENTER
Reagent Powder Pillow 5

Note: Awhiteturbidity will
formif cyanuric acid is
present.

Note: Accuracy is not
affected by undissolved
powder.

(the prepared sample)



CYANURIC ACID, continued

(READ )
hd i)
9. 10. READ

mg/L cyanuric acid

Note: Sandard Adjust may
be performed using a
prepared standard

(see Section 1).

Note: Clean sample cells
with soap, water and a
brush soon after each test
to prevent a white film
from forming.
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CYANURIC ACID, continued

REQUIRED REAGENTS AND APPARATUS

Quantity Required

Description Per Test Unit
Cyanuric Acid 2 Reagent Powder Pillow................ 1pillow......cccennene 50/pkg
Sample Cell, 10-20-25 ML, W/CAP .....cvevereererrrieeieens 2 e 6/pkg
OPTIONAL REAGENTS

(O3 0 U1 T o ot o S 259
WELE!, BIONIZEA ... .ottt e e e e r e e s e e ssaar e e e e s sesssreeeeessennns 4L
OPTIONAL APPARATUS

Balance, ACCUIAD Ul SENTES......c.ueeiieie ettt sttt e s sraee e each
Filter Paper, folded 12.5 CM .....ocviveeeeececcee e 100/pkg
Flask, volumetric, Class A, 100 ML .......ccoivieiiiiie e each
Flask, volumetric, Class A, 1000 ML .......veeeeiieieieiie e eeeereeeee e e s sereeeeessenens each
FuNnel, Poly, B5 MML.......ooii e each
PIPEL, BUID ... e each
Pipet, volumetric, Class A, 2.00 ML .....oceeevereeeeese e each

For Technical Assstance, Price and Ordering
In the U.SA.—Call 800-227-4224
Outsidethe U.S.A.—Contact the Hach office or distributor serving you.
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Cat. No.
..2460-66
24019-06

26947-00
..1894-57
14574-42
14574-53
. 1083-67
14651-00
14515-36



Method 8140

DEHA (0to 500 pg/L ) For boiler feedwater/condensate

Iron Reduction M ethod for Oxygen Scavenger s*

RECALL) [ TIME
PRGM 2 5
7
ENTER

1. Diethylhydroxylamine 2. 25 3.
(DEHA) ENTER . 25mL
Hg/L, DEHA (the prepared sample).
ZERO . Note: The sample
. . temperature should be
Press. PRGM Note: To prevent i .
contamination fromiron 25+3C(17£5°F).

The display will : .
e display will show deposits, rinse sampling ~ Note: When testing for

PRGM ? containersand samplecells  compounds that react
Note: To determine other ~ with 1:1 Hydrochloric Acid  quickly with oxygen at
oXxygen scavengers, Solution. Follow with room temperature, stopper
multiply theresult by the  several rinsings of the cell containing the
appropriate factor. See deionized water. samplein Steps 5-11.
Other Oxygen Scavengers  Note: Samples must be
following these steps. analyzed immediately.

* Adapted from Ishii and Koh, Buneseki Kagaku, 28 473 (1979)
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25mL
(the blank)



DEHA (N,N-DIETHYLHYDROXYLAMINE), continued

a N
TIMER
| ce | [ ENTER)

5. DEHA Reagent 1 6. 0.5mL 7. . 8
Solution 10

hydroquinone
2
Note: A purple color will
slowly develop if DEHA

i present. Note: Both sample cells

must remain in the dark for
the entire reaction period.

Note: Temperature and
reaction time affect results.

ZERO (READ )
0 le *+)

9. ZERO ) 10. 11. READ . FerrousIron Adjustment
Note: Repeat the above
procedure, but do not add
to determine the ferrous

Opg/L DEHA ) iron content in the sample.
Note: If the display flashes Tpen press SETUP, scroll to
“limit” it isdueto high “ BLANK” and press

DEHAlevels. Diluteafresh cn1er The display will
sample with deoxygenated  gho; “ BLANK?" Enter
deionized water and repeat  the plank value just read.
the test. Multiply theresult  press ENTER to accept the
by the dilution factor; see  y5ue as the blank to be
Section 1. subtracted from

each reading.
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Method 8029
FLUORIDE (0to02.00 mg/L F) For water, wastewater and seawater

SPADNS Method* (Reagent Solution or AccuVac Ampuls)
Using SPADNS Reagent Solution

RECALL) [ PRGM
PRGM 2 U
7
ENTER

a a

U - Um
1. Fluoride(F) 2.27 3. 10mL 4.
powder pillows ENTER . 10mL 10mL

mg/lL,F ZERO . (the prepared  (the blank)
sample).
Press PRGM Note: The sample and
. . blank should be at the same
The display will show: temperature (+ 1 °C).
PRGM ? Temperature adjustments

may be made before or
after reagent addition.

(" TIMER ("ZERO )
| cE | {ENTER] "o
Jalm
5. 2.00 mL 6. TIMER ENTER . 7. 8. ZERO
SPADNS Reagent blank
1

Note: SPADNS Reagent is ) :
toxic an_d corrosive; use 0.00 mg/L F
care while measuring. Use
apipet filler.

Note: The SPADNS
Reagent must be measured
accurately.

* Adapted from Sandard Methods for the Examination of Water and Wastewater. The procedure for this instrument
uses an alternate wavel ength outside the accepted 550-580 nm range. The reagents used are the same asthosein
the USEPA accepted method.
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FLUORIDE, continued

10. READ

mg/L fluoride

Note: Use of the Sandard
Adjust feature with each
new lot of reagent is highly
recommended. See
Accuracy Check following
these steps.

Using AccuVac Ampuls

PRGM
7

1. Fluoride(F-)
AccuVac Ampuls

Press. PRGM
The display will show:
PRGM ?

RECALL|| SETUP
2 8
ENTER

2.28

ENTER
mg/L,F  ZERO

3.

82

40mL

40 mL

4. SPADNS Fluoride
Reagent AccuVac
Ampul

Note: Keep thetip
immer sed while the ampule
fills completely.



FLUORIDE, continued

' ; TTIMER )
L e [ENTER)
5. Ampule 6. TIMER ENTER

Note: Do not place finger
over the broken tip- the
liquid will remainin
the ampul.
('READ )
“ * D)
9 10. READ

AccuVac Ampul

mg/L fluoride

Note: Use of the Sandard
Adjust feature with each

new lot of reagent is highly

recommended. See

Accuracy Check following

these steps.
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ZERO

8. ZERO

0.0mg/L F



FLUORIDE, continued

REQUIRED REAGENTS (Using Solution)

Quantity Required

Description Per Test Unit
SPADNS Reagent for Fluoride ...........ccoceeveninenne. Aml...eee. 500 mL
Water, deiONIZE........c.eeeeeeeeeeeeeeeeee e 0] 3 | I 4L
REQUIRED APPARATUS (Using Solution)

Pipet Filler safety bulb.........cccoovieeii e S each
Pipet, volumetric, Class A, 10.00 ML ........cccecvvernne. TR each
Pipet, volumetric, Class A, 200 ML ......c.ccoeceevennrenens Lo each
Sample Cell, 10-20-25 ML W/ Cap.....cceevrereeieririinrenes 2 6/pkg
Thermometer, —20 to 110°C, non-mercury.................... Lo, each

REQUIRED REAGENTS (Using AccuVac Ampuls)

SPADNS Fluoride Reagent AccuVac Ampuls........ 2 ampuls................. 25/pkg
Water, dBIONIZEd.........coooveeeeiieeie e VATES...eeeee e 4L
REQUIRED APPARATUS (Using AccuVac Ampuls)

Beaker, 5OML oot 2 s each

OPTIONAL REAGENTS
Drinking Water Inorganics Standard

for F-, NOg, PO, and SO .. 500 mL
Fluoride Standard Solution, 0.2 MQ/L F ..cooeveeeeiireeeeeeeee e 500 mL
Fluoride Standard Solution, 0.5 Mg/L F ......ooviiriiiiieeeee e 500 mL
Fluoride Standard Solution, 0.8 MQ/L F ......ccovviiiirireeeenceee 500 mL
Fluoride Standard Solution, LOMQ/L F ....oovviiiicieee e, 1000 mL
Fluoride Standard Solution, LOMQ/L F ...ooovvveveeceeceeeeeee e, 500 mL
Fluoride Standard Solution, 2.2 MQ/L F ....oeveeveeee e, 500 mL
Fluoride Standard Solution, L5 M@/L F...oooeeeeeiiiceeeeeee e 500 mL
Fluoride Standard Solution, 20 Mg/L F....cocveveeiiieeeeeceeeee e 500 mL
SHVEN SUITALE, ACS ..ttt a st e s s eab e e e s eanes 113¢g
Sodium Arsenite SOIULION .......cooevieieiiiei e 100 mL MDB
StillVer Distillation SOIULION ......ccveee i s 500 mL
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.......... 14651-00
.......... 14515-38
.......... 14515-36
.......... 24019-06
.......... 26357-02



FLUORIDE, continued
OPTIONAL APPARATUS

ACCUVAC SNAPPEN Kil ..o e e s each.......... 24052-00
Cylinder, graduated, 100 ML .........ccooiiiineeee e each.............. 508-42
Cylinder, graduated, 250 ML .........cccoiiiiieeee e each.............. 508-46
Distillation Heater and Support Apparatus Set, 115V, 50/60 Hz ............... each.......... 22744-00
Distillation Heater and Support Apparatus Set, 230 V, 50/60 Hz................ each.......... 22744-02
Ditillation Apparatus General Purpose ACCESSONES.......cccvvvvrueevverrerienrenes each.......... 22653-00
pH Meter, sension™1, portable, with electrode...............ccovveveeverceeveeeeennen. each.......... 51700-10
Pipet, TenSette, 1.0 10 10.0 ML ...ooeoiiiiiieeeeee s each.......... 19700-10
Pipet Tips, for 19700-10 TenSette PIpet ..........coeeeerereneceneneneeeee 50/pkg.......... 21997-96
(0] o]0 ST PP PTUROSPRPR 6/pKg...ocennene 1731-06

For Technical Assistance, Price and Ordering
In the U.S.A.—Call 800-227-4224
Outsidethe U.S.A.—Contact the Hach office or distributor serving you.
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M ethod 8030

HARDNESS (0t0 4.00 mg/L Caand Mg asCaCO3) For water, wastewater, ssawater

Calcium and Magnesium; Calmagite Colorimetric M ethod

PRGM
7

1. magnesium hardness

(as CaCO3)

Press. PRGM

The display will show:
PRGM ?

Note: Adjust the pH of
stored samples before
analysis.

Note: For most accurate
results, perform a Reagent
Blank Correction using
deionized water (see
Section 1).

[

5.1.0mL Alkali
Solution for Calcium
and Magnesium Test

Note: If the sample turns
read after adding Alkali
Solution, dilute sample 1:1
and repeat analysis.

ABS %T| ([ ZERO )
3 - 0 _

ENTER

2.30

ENTER .
mg/L, CaCO3
ZERO

Note: For alternate forms
(Mg, MgCOy), press the
CONC key.

6. 10mL
3

Note: The test will detect
any calcium or magnesium
contamination in the mixing
cylinder, measuring
droppersor samplecells. To
test cleanliness, repeat the
test multiple times until you
obtain consistent results.
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@ 4

3. 100mL 4. 1.0mL
Calcium and Magnesium
Indicator Solution

Note: Thesample

temperature should be

21-29°C (70-84 °F).

7.1M EDTA Solution 8. EGTA Solution

(the
prepared sample).

(the blank).



HARDNESS, continued

ZERO (READ )
0 e *)
9. blank 10. ZERO .11, 12. READ

: mg/L magnesium
0.00mg/L CaCO3 hardness (as CaCOg)
Note: If Reagent Blank )
Correction ison, the
display may flash “ limit” .
See Section 1.

PRGM
7

2 9 0 Le *)
13. 14. ZERO .15 16. READ
29
The display will show: - mg/L calcium
PRGM ? 0.00 mg/L CaCO3 hardness (as CaCOs)

Note: For alternate forms

(Ca) pressthe CONC key. Note: Standard Adjust may

be performed using a
prepared standard (see
Section 1).

Note: mg/L total hardness
= mg/L CaasCaCO; +
mg/L Mg as CaCOs.
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HARDNESS, continued
REQUIRED REAGENTS

Cat. No.

Hardness Reagent Set (100 TESES) ....ouvrverrereeriirieieiesesees e 23199-00
Includes: (1) 22417-32, (1) 22418-32, (1) 22419-26, (1) 22297-26
Quantity Required

Description Per Test Unit Cat. No.
Alkali Solution for Calcium and Magnesium Test ... 1 mL......... 100 mL MDB.......... 22417-32
Calcium and Magnesium Indicator Solution.............. 1mL........ 100 mL MDB.......... 22418-32
EDTA SolUtion, L1 M ...ccovceiiieeee e 1drop...ccccecenennee. 50mL.......... 22419-26
EGTA SOIULION......ceieiriiiieceriesieeeeee e 1drop...ccccereeneennne 50mL.......... 22297-26
REQUIRED APPARATUS
Cylinder, 100-mL MiXiNG ...ccovvrerrernierrieeneeseeseeseeennns S each............ 1896-42
Dropper, measuring, 0.5and 2.O0mL .......cccceoveiririeneee. 2 20/pkg.......... 21247-20
Sample Cell, 10-20-25 mL, W/CaD.......cceeererreerinrenes K F TP 6/pkg.......... 24019-06
OPTIONAL REAGENTS
Calcium Standard Solution, 2.0 mg/L as CaCO3 ........cceverrevvnererinnnnas 946 mL.......... 20581-16
NItFC ACIH, ACS....eoeeeeeereee et eenens 500 mL.............. 152-49
Nitric ACId SOIULION, Lid....eeiiiieeieieiie e s 500 mL............ 2540-49
Sodium Hydroxide Standard Solution 5.0 N ..........ccccceeevieinnene 100 mL MDB............ 2450-32
OPTIONAL APPARATUS
pH Meter, sensilon™1, portable, with €lectrode...........cocueveceeveceeveeceennene. each.......... 51700-10
Thermometer, —20 t0 110 PC ...ooviiiieeeeeeee et e e e s e e e e e e e e e e eaneees each.......... 26357-02
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Method 8141
HYDRAZINE (0to500 ug/L) For boiler water/feedwater, water and seawater

p-Dimethylaminobenzaldehyde M ethod*
Using Reagent Solution

ABS %T) [ STORE
PRGM 3 !
7
ENTER

1. Hydrazine (N2H4) 2.31 3. 10.0mL 4. 10.0mL
ENTER . :
) Ho/L, N2H4 (the blank) (the sample)
Press: PRGM ZERO
The display will show: Note: The sample
PRGM ? temperature should be
Note: Samples must be 21+ 4°C(70% 7 °F).

analyzed immediately and
cannot be preserved for
later analysis.

[ TIMER ) ZERO
| cE [ENTER) 0
5.05mL HydraVer2 6. TIMER ENTER .. 8. ZERO
Hydrazine Reagent blank
12
Note: Complete Steps 7-9 0 pg/L N2H4

within 3 minutes.

Note: A yellow color will
formif hydrazineis
present. The blank will bea
faint yellow color dueto
the HydraVer 2 reagent.

* Adapted from ASTM Manual of Industrial Water, D1385-78, 376 (1979)
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HYDRAZINE, continued

(READ )
U i)
9. 10. READ

Mg/l hydrazine

Using AccuVac Ampuls

L]
PRGM 3 2 -~
7
00

1. Hydrazine (N2H4) 2.32 3. 4. Hydrazine AccuVac
AccuVac Ampuls ENTER ) 40mL ) Ampul

ug/L, N2H4

ZERO . 40mL
Press: PRGM

The display will show: Note: Keep the tip

PRGM ? immersed while the ampul
Note: Samples must be fills completely.
analyzed immediately and Note: The sample
cannot be preserved for temperature should be
later analysis. 21+ 4°C (70t 7 °F).
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HYDRAZINE, continued

5. Ampul 6. TIMER ENTER . 7. blank 8. ZERO
12
Note: Complete Seps 7-9 0 pg/L N2H4

during this period.

Note: A yellow color will
develop if hydrazine

is present. The blank will
be a faint yellow color due
to the reagent.

Mg/l hydrazine
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HYDRAZINE, continued

REQUIRED REAGENTS (Using Reagent Solution)

Quantity Required
Description Per Test Unit
HydraVer 2 Hydrazine Reagent ...........cccccocceeeeeennene. imL... .. 100 mL MDB
Water, dBIONIZEA ... 1I0ML oo 4L
REQUIRED APPARATUS (Using Reagent Solution)
Cylinder, graduated, 25 ML .......ccccccvvvieeveeie e S each
Sample Cells, 10-, 20- and 25 mL, w/ caps...........c....... 2 e 6/pkg
REQUIRED REAGENTS (Using AccuVac Ampuls)
Hydrazine Reagent AccuVac AmMpul..........ccccceveveennnne 2 25/pkg
Water, deioniZed..........covevenieiere e 10ML o 4L
REQUIRED APPARATUS (Using AccuVac Ampuls)
Beaker, 5O ML ... 2 e each
OPTIONAL REAGENTS
Hydrazing SUIfate, ACS ..ottt 100g
OPTIONAL APPARATUS
ACCUVEC SNBPPES KT ..o each
Balance, Analytical, 115V, 0.1 MQ..c.cciiireiereieeeeierene e each
Balance, Analytical, 220 V, 0.1 MQ....cccoivrrerinreneeeseseseeseesieseeeeeseesee e each
Cylinder, graduated, miXing, 25 ML ......ccccceveeeeiere e each
Flask, volumetric, 100 ML, CIESS A ......cccoviiinrireneneesese s each
Flask, volumetric, 1000 ML, ClaSS A ......oveiieiiiieeieiiee e e eeereeee e e s esireeeeessennns each
Pipet, Serological, LML .....ccooiiiieeeeeeeee e each
Pipet, TenSette, 0.110 1.0 ML .oeoeieiieeee e e each
Pipet Tips, for 19700-01 TenSette PIPet ........c.ccooeveveverenicierese e 50/pkg
Pipet, volumetric, Class A, 1.00 ML .....oceeieieieeese e e each
Pipet, volumetric, Class A, 4.00 ML .....oceeieieieeese e each
Pipet Filler, safety DUID..........ooeieeee e each
Thermometer, —20 t0 110 °C, NON-MEFCUIY .......cceeieererereereeseeseeeeeneeneeseens each
Weighing Boat, 67/46 MM, 8.9 CM SO. ....cooverereriirienieeeisieseeese s 500/pkg
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Cat. No.
..1790-32

24052-00
28014-01
28014-02
..1896-40
14574-42
14574-53
..9190-02
19700-01
21856-96
14515-35
14515-04
14651-00
26357-02
21790-00



Method 8146
IRON, FERROUS (0t03.00 mg/L) For water, wastewater, and seawater

1,10 Phenanthroline M ethod* (Powder Pillows or AccuVac Ampuls)
Using Powder Pillows

ABS %T| [ABS %T
PRGM 3 3
7

ENTER

1. stored program 2.33 3.
powder pillows ENTER . 25mL
Ferrous iron (Fe?*)- mglL, Fe (the blank).
- ZERO
Press. PRGM
The display will show:
PRGM ?

Note: Analyze samples as
soon as possible to prevent
oxidation of ferrousiron to
ferriciron, whichis not

determined.
ZERO (TIMER )
o | ce | [ENTER]
5. ZERO . 6. 7. Ferrous Iron 8. TIMER ENTER
25mL . Reagent Powder Pillow
3
_ . (The prepared
sample). '
0.00 mg/L Fe _ Note: An orange color will
_ formif ferrousironis
Note: Undissolved powder present.

does not affect accuracy.

* Adapted from Standard Methods for the Examination of Water and Wastewater.
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|RON, FERROUS, continued

9. 10. READ

mg/L ferrousiron

Note: Standard Adjust may
be performed using a
prepared standard (see
Section 1).

Using AccuVac Ampuls

ABS %T) (ABS %T
PRGM 3 3
7
ENTER

1. stored program 2.33 3. 4. blank
AccuVac ampuls ENTER. 10mL :
ferrousiron (Fe?*) mglL, Fe (the blank).
. ZERO ) 40mL
Press: PRGM
The display will show:
PRGM ?

Note: Analyze samples as
soon as possible to prevent
air oxidation of ferrousiron
to ferric, which is not
determined.
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IRON, FERROUS, continued

ZERO

5. ZERO

0.00 mg/L Fe

6. Ferrous Iron AccuVac 7.
Ampul

Note: Keep thetip .
immersed whilethe ampul  Note: Undissolved powder
fills completely. does not affect accuracy.

10. READ

mg/L ferrousiron

Note: Standard Adjust may
be performed using a
prepared standard (see
Sandard Adjust in

Section 1).
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a 3
TIMER
| ce | [ ENTER]

TIMER ENTER

Note: An orange color
will formif ferrousiron
is present.



IRON, FERROUS, continued

REQUIRED REAGENTS & APPARATUS (USING POWDER PILLOWY)

Quantity Required
Description Per Test Units Cat. No.
Ferrous Iron Reagent Powder Pillows..................... 1pillow................ 100/pkg............ 1037-69
Sample Cell, 10-20-25 ML, W/ CaP .cvvevvveereeerirrieeenenne 2 e 6/pkg.......... 24019-06
REQUIRED REAGENTS & APPARATUS (USING ACCUVAC AMPULYS)
Ferrous Iron Reagent AccuVac Ampuls.................. lampul.................. 25/pkg........... 25140-25
Beaker, 5O ML ..o Lo each........... 500-41H
OPTIONAL REAGENTS
Ferrous Ammonium Sulfate, hexahydrate, ACS..........cccocvvivvirceerennnnne. 113g......... 11256-14
WALES, ABIONIZEM ........veee ettt e s s s e s eae e e e e 4L ... 272-56
OPTIONAL APPARATUS
ACCUVAC SNAPPES Kl ..oeiiciecec e e each.......... 24052-00
Balance, analytical, 115V, 0.1 MQ..cccioiiirerrieeeeerese e each.......... 28014-01
Balance, analytical, 230 V, 0.1 MQ...cccccviirienrreneeese s e eee e each.......... 28014-02
Clippers, for opening powder PilloWS........cccovvveeeevn v each.............. 968-00
Flask, volumetric, 100 ML, CIaSS A .....ocvece e each.......... 14574-42
Flask, volumetric, 1000 ML, ClaSS A ......oveiieeiiicereiie e e eecreeie e e s esireeeeessenens each.......... 14574-53
Pipet, volumetric, Class A, 1.00 ML .....ooeiiiieeeeere e each.......... 14515-35
Pipet Filler, safety DUID..........ooeieeee e each.......... 14651-00
Weighing Boat, 67/46 mm, 8.9 CM SQUAIE.........ccecevererieerenie e 500/pkg........... 21790-00

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

96



Method 8008
IRON, TOTAL (0t03.00 mg/L) For water, wastewater, and seawater

FerroVer Method (Powder Pillowsor AccuVac Ampuls)
USEPA approved for reporting wastewater analysis (digestion isrequired; see Section 2*)

ABS %T||ABS %T
PRGM 3 S
7
ENTER

1.iron (Fe) powder 2.33 3. 4. blank
pillows ENTER. 10mL
mg/L, Fe (the blank).
Press: PRGM ZERO . Note: For turbid samples,
. . treat the blank with one
The display will show: 0.1-gram scoop of Rover
PRGM ? Rust Remover. Swirl to mix.

Note: Determination of
total iron requires a
digestion prior to analysis
(see Section 2).

Note: Adjust pH of stored
samples before analysis.

(ZERO ) [ TIMER )
e | cE [ENTER]
5. ZERO . 6. 7. FerroVer Iron 8.
10mL . Reagent Powder Pillow TIMER ENTER
. (the prepared sample).
0.00 mg/L Fe Note: An orange color will

formifiron is present.
Note: Samples containing

Note: Accuracy isnot visible rust should be
affected by undissolved allowed to react at least
powder. five minutes.

* Federal Register, 45 (126) 43459 (June 27, 1980). See also 40 CFR, part 136.3, Table IB.
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|RON, TOTAL, continued

9. 10. READ

mg/L iron (Fe)

Note: Sandard Adjust may
be performed using a
prepared standard (see
Section 1).

Using AccuVac Ampuls

ABS %T) (ABS %T
PRGM 8 3
7
ENTER

1.iron (Fe) 2.33 3. 4. blank
AccuVac ampuls ENTER. 10mL .
Press. PRGM ZERO : 40mL
The display will show:
PRGM ? Note: For turbid samples,
Note: Adjust pH of stored treat the blank with one
samples before analysis. 0.1 g scoop of RoVer Rust

Note: Determination of Remover. Swirl to mix.

total iron requires a
digestion prior to analysis
(see Section 2).
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IRON, TOTAL, continued

ZERO

5. ZERO

0.00 mg/L Fe

9. AccuVac ampul

6. FerroVer AccuVac
Ampul

Note: Keep thetip

immersed while the ampul

fills completely.

READ

10. READ

mg/L iron (Fe)

Note: Standard Adjust may

be performed using a
prepared standard (see
Section 1).
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7.

Note: An orange color will
formifiron is present.
Note: Accuracy is not
affected by undissolved
powder.

a 3
TIMER
| ce | [ ENTER]

TIMER ENTER

Note: Samples containing
visible rust should be
allowed to react at least
five minutes.



|RON, TOTAL, continued
REQUIRED REAGENTS & APPARATUS (Using Powder Pillows)

Quantity Required
Description Per Test Unit Cat No.
FerroVer Iron Reagent Powder Pillows................... 1pillow............... 100/pkg.......... 21057-69
Sample cell, 10-20-25 mL, with screw cap................... i 6/pkg.......... 24019-06
REQUIRED REAGENTS & APPARATUS (Using AccuVac Ampuls)
FerroVer Iron Reagent AccuVac Ampuls............... lampul ................. 25/pkg.......... 25070-25
Beaker, 5O ML ....ccoieieeceeeeee e Lo, each........... 500-41H
OPTIONAL REAGENTS
Description Unit Cat. No.
Ammonium HydroxXide, ACS ... 500mL....ccc...... 106-49
Drinking Water Standard, Metals, LR (Cu, Fe, Mn) ......cccccevvvvrivnne 500 mL.......... 28337-49
Drinking Water Standard, Metals, HR (Cu, Fe, MN) .......c.ccccovvveeenenne 500 mL.......... 28336-49
Hydrochloric Acid Standard Solution, 6 N...........ccceeevvveiiecere e 500 mL.............. 884-49
Hydrochloric ACid, ACS........ooe et 500mL...cccoeunnne 134-49
Iron Standard Solution, 100 MQ/L .......ceoeeeeiereieeeee e 100 mL.......... 14175-42
Iron Ampule Standard, 50 MQ/L ......ccoiiiiiinieeees e 20/pkg.......... 14254-20
NITHC ACIH, ACS..... et s e e e reas 500 mL.............. 152-49
Nitric ACIA SOIULION, LiL....coiiiiiieiiriee e 500 mL............ 2540-49
ROVEr RUSE REIMOVEY .......ooeee ettt 454 ... 300-01
Sodium Hydroxide Standard Solution, 5.0 N .......ccccceveeveenne 100 mL MDB............. 2450-32
Water, dEIONIZEM.........cceieeeieeee e ens AL 272-56
OPTIONAL APPARATUS
ACCUVEC SNBPPES KT ...t each.......... 24052-00
Ampule Breaker, POUrRIte AMPUIES..........ccooeieiieiriesereeeeeses e each.......... 24846-00
ClIPPEN'S, SNEAIS 78" ..ot eee e ees e ee e eeneee each......... 23694-00
Cylinder, graduated, poly, 25 ML ......cccvriieriieere e each............ 1081-40
Cylinder, graduated, poly, 100 ML .......ccoevieeiieereeseeseereeee e each............ 1081-42
Digesdahl Digestion Apparatus, 115V .......ccccooeieierineneienineseseeesesneees each.......... 23130-20
Digesdahl Digestion Apparatus, 230 V ........cccoeereerenereieseseseseeesesienens each.......... 23130-21
Filter DisCS, g1asS, 47 MM ..ot 100/pkg............ 2530-00
Filter Holder, MEMDIANE .......cooieeeeeeeeeee et e et eee e s e e e s e e s aaeee s each............ 2340-00
L= U S each............ 2131-00
Flask, Erlenmeyer, 250 ML .....ccccveiieiecceccie et each............. 505-46
Flask, filtering, 500 ML ......ccoiiioeeceeeeee e each.............. 546-49
Flask, volumetric, Class A, 5O ML ......eiiveeiieieeee et each.......... 14574-41
Flask, volumetric, Class A, 100 ML .....ooiveeieiiieiee s e s sveesseraee e each.......... 14574-42
Hot Plate, 4" diameter, 120 VAC ..ot each.......... 12067-01
Hot Plate, 4" diameter, 240 VAC........co oot each.......... 12067-02
pH Meter, sension™1, portable, with electrode...........ccoocveveveevevcervecereennnns each.......... 51700-10
pH Indicator Paper, 110 11 PH......ccooiiiiiieeerereeee e each............. 391-33
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IRON, TOTAL, continued

OPTIONAL APPARATUS

Pipet Filler, safety bulb...........ccooeveieiecee e,
Pipet, serological, 2 ML.......cccevieiiene e
Pipet, serological, S ML......ccooevieviereere e
Pipet, TenSette, 0.1t0 1.0 ML .ocvveeviveeeeee e
Pipet Tips, for 19700-01 TenSette Pipet ........cccoveevvreiineneens
Pipet Tips, for 19700-01 TenSette Pipet ........ccccveevereiineneens
Pipet, volumetric, Class A, .00 ML .....ccceevieeeerecececeeeee,
Spoon, Measuring, 0.1 g....ccccveriierrierieeseeseesee e seeseee e eneeens

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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................... each..........14651-00
................... each..............532-36
................... each..............532-37
................... each..........19700-01
............... 50/pkg..........21856-96

1000/pkg........... 21856-28
................... each..........14515-35
................... each..............511-00



| RON (0to 1.300 mg/L)

Method 8147
For water and seawater

FerroZine M ethod*

PRGM
7

1. stored program
iron (Fe)

Press: PRGM

The display will show:

PRGM ?

Note: Adjust the pH of
stored samples before
analysis.

ZERO

5. ZERO

0.000 mg/L Fe

ABS %T|| PRGM
3 7
ENTER

2.37

ENTER.
mg/L, Fe
ZERO

Note: Total iron
determinations need a
prior digestion; use any of
the three procedures given
in Digestion (Section 2).

6.
25mL

Note: If the sample
contains rust, see
Interferences below.

3. 4. blank
25mL

(the blank)

Note: Rinseglasswarewith

a 1:1 Hydrochloric Acid

Solution and deionized

water before use to avoid

errors due to iron deposits

on the glass.

(TIMER [ )
| ce || ENTER
7. FerroZine Iron 8.
Reagent Solution Pillow TIMER ENTER

(the prepared sample) '
Note: Aviolet color will

developifiron is present.
Note: Do not allow the

clippersto comeinto
contact with the contents of
the pillow.

Note: If preferred, use
0.5 mL of FerroZine Iron
Reagent Solution in place
of the solution pillow.

* Adapted from Stookey, L.L., Anal. Chem., 42 (7) 779 (1970)
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| RON, continued

9. 10. READ

mg/L iron

Note: Sandard Adjust may
be performed using a
prepared standard (see
Section 1).
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| RON, continued

REQUIRED REAGENTS AND APPARATUS

Quantity Required

Description Per Test Unit Cat.No.
FerroZine Iron Reagent Solution Fillows................ 1pillow.....cccurnneene 50/pkg....ccue.e. 2301-66
Clippers, for opening pillows.........ccccooeveininencncene. 1o, each.............. 968-00
Sample Cell, 10-20-25, W/CP .......coeerereeeirieneeeeienes 2 e 6/pkg.......... 24019-06
OPTIONAL REAGENTS

Ammonium Hydroxide, ACS..........ccooeiririreireseeees s 500 mL 106-49Drinking
Water Standard, Metals, LR (Cu, F&, MN) ......cccocveeeievieeeece e, 500 mL .......... 28337-49
Hydrochloric Acid Solution, L:1 (BN).......cccccevieereeceeieece e 500 mL .............. 884-49
FerroZine Iron Reagent SOIULION.........cccvveevieeie e 500 mL ............ 2301-49
Iron Standard Solution, 100 MQ/L Fe.....cooeeeeieieiieere e 100 mL .......... 14175-42
Iron Standard Solution, Voluette Ampule, 25 mg/L Fe, 10 mL ............... 16/pkg........... 14253-10
NITHC ACIH, ACS .ottt e s s e s s e e e s sare e e s anes 500 mL .............. 152-49
Nitric ACIA SOIULTON, 1L ..o s 500 mL ............ 2540-49
Water, dEIONIZEA.........ceeueiirieeee e v IR 272-56
OPTIONAL APPARATUS

AMPUIE BreaKer Kil.......ocvieeeeiirieieeeene e each.......... 21968-00
Clippers, shears, 77/41NCh .......cooiieeee e each.......... 20658-00
Cylinder, graduated, 25 ML ........cccviiiiiieeie e each.............. 508-40
Dropper, caibrated, 0.5-mL & 1.0-mL mark.........cccooeeveevenniinieccesennnn 6/pkg.......... 23185-06
Flask, erlenmeyer, 125 ML .....cooieceiececeeese e each.............. 505-43
Flask, vOlumeEtric, 250 ML, ClaSS A ...t ee e s e nans each.......... 14574-46
Hot plate, 32" diameter, 120V ......oovieieeeeeeceeeee e each.......... 12067-01
Hot plate, 32" diameter, 240V ......oovoiiieeeeeeeeee e each.......... 12067-02
pH Indicator Paper, 110 11 PH......cccoiieiiririneieeeseseeeeseseeeeeneens 5rolls/pkg.............. 391-33
Pipet, serological, 2 ML ......ccoiiiieeceseseee e each............. 532-36
pH Meter, senslon™1, portable, with €lectrode..............ccvveeeveeveeerreesinnnns each.......... 51700-10
Pipet, TenSette, 0.110 1.0 ML ....coveeieeiee e each.......... 19700-01
Pipet Tips, for 19700-01 TenSette PIPet ..........cooevevenereneeeneseseeeeine 50/pkg . 21856-96Pi pet
Tips, for 19700-01 TenSette Pipet .........ccooeeeerereeieerereseeee e 1000/pkg.......... 21856-28
Pipet, volumetric, .00 ML, CIaSS A .....ocveceve e each.......... 14515-35
Thermometer, —20 t0 110 °C, NON-MEICUNY ......cceeeereerreireeieesesieseseenaennens each.......... 26357-02
Water Bath, with sample cell rack........ccooovveveiiiecece e, each............ 1955-55

For Technical Assstance, Price and Ordering
Inthe U.SA.—Call 800-227-4224
Outsidethe U.S.A.—Contact the Hach office or distributor serving you.
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IRON, TOTAL (0to1.80 mg/L)

Method 8365

For cooling water with molybdenum-based treatment

FerroMo™ Method*

ABS %T|| SETUP
3 8

PRGM
7
ENTER

1. stored program 2. 38
Hon(F@ ENTER.
mg/L, Fe
Press: PRGM ZERO
The display will show: Note: Determination of
total iron requires
PRGM ?

Note: For most accurate
results, perform a Reagent
Blank Correction using
deionized water (see
Section 1).

Note: Adjust the pH of
stored samples before
analysis.

6. FerroMo Iron
Reagent 2 Powder
Pillow

5. 25mL

30

digestion; see Section 2.

3

3. 50mL
50mL

Note: Sample pH is
important in the test; see
Interferences.

Note: Rinseglasswarewith
1:1 Hydrochloric Acid
Solution. Rinse again with
deionized water. This
removes iron deposits
which can cause slightly
high results.

a A
TIMER
| CE | {ENTER]

TIMER ENTER

Note: A blue color will
develop if iron is present.

g

4. FerroMo Iron

Reagent 1 Powder Pillow

8. Step 4

(the blank)

* Adapted from G. Frederic Smith Chemical Company, The Iron Reagents, 3rd ed. (1980).
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|RON, TOTAL, continued

ZERO

10. zERO

0.00 mg/L Fe

Note: If Reagent Blank
Correction is on, the

display may flash “ limit” .

See Section 1.

11.

Note: For samples
containing high levels of
molybdate (>100 mg/L),
read the sample
immediately after zeroing
the blank.

106

12. READ

mg/L iron

Note: Standard Adjust may
be performed using a
prepared standard (see
Section 1).



|RON, TOTAL, continued

REQUIRED REAGENTS

FerroMo Reagent Set (100 tESES) .....ecvevruerrereereeerieseesreesiesre e

Includes: (4) 25437-68, (2) 25438-66

Quantity Required
Description Per Test Unit
FerroMo Iron Reagent 1 Powder Fillows................ 1pillow......cccoe. 25/pkg
FerroMo Iron Reagent 2 Powder Pillows................ 1pillow .....cceeeeee 50/pkg
REQUIRED APPARATUS
Clippers, for opening powder pillows..........cccceecvvvuennee I each
Cylinder, graduated, mixing, 50 mL ..........cccocvvevrnennee Lo each
Sample Cell, 10-20-25 mL, W/CAD .......covererrreriinrenns 2 6/pkg
OPTIONAL REAGENTS
Hydrochloric Acid Solution, 6.0 N (L:1) .c.ocvceeieiece e 500 mL
Hydrochloric ACid, ACS........ooo et 500 mL
Iron Standard Solution, 100 MG/L Fe......ccceeeiiirieeeeeeeeee e 100 mL
Iron Standard Solution, PourRite Ampule,

25 MA/IL FE 2 ML e 20/pkg
Sodium Hydroxide Standard Solution, LON ..........ccoeeoveeeiennnne 100 mL MDB
Sodium Hydroxide Standard Solution, 5.0 N ..........ccccocoveveiiennne 100 mL MDB
Sulfuric Acid Standard Solution, T.ON .....eeeeeeiivcceeeeeee e 100 mL MDB
VA= (< 0 (<0 g T O 4L
OPTIONAL APPARATUS
AMPUIE Breaker Kit. ..o each
Flask, volumetric, Class A, 250 ML ..o each
pH Indicator Paper, 110 11 PH .....cooceveiieieeeeeee e 5rolls/pkg
pH Meter, Sension™ 1, portable, with €lectrode............covecueveveeveveevenenae. each
Pipet Filler, safety DUID .......coveeeeeeeee e each
Pipet, TenSette, 0.1 10 1.0 ML....cccviiiiiceeeese e each
Pipet Tips, for 19700-01 PIPEt.........cccccevvveieeeeesese e 50/pkg
Pipet Tips, for 19700-01 PIPEL .......ccccoeiveieeiecececeeee e 1000/pkg
Pipet, volumetric, Class A, 1.00 ML .....ccceeveeveeree e 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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Cat. No
.......... 25437-68
.......... 25438-66

.......... 24629-20
............ 1045-32
............ 2450-32
............ 1270-32
............. 272-56

.......... 19700-01
.......... 21856-96
.......... 21856-28
.......... 14515-35



Method 8112
IRON, TOTAL (0to1.80 mg/L) For water, wastewater, and seawater

TPTZ Method* (Powder Pillowsor AccuVac Ampuls)
Using Powder Pillows

ABS %T) [ PRINT
PRGM s 9
7
ENTER

1.iron(Fe) powder 2. 39 3. 4. TPTZ Iron Reagent
pillows ENTER. 10mL . Powder Pillow
mg/L,Fe ZERO Note: Sample pH is (the
Press. PRGM imp?rtar:‘t in this test; prepa;e(;ll sample).
. - see Interferences.
The display will show: :;ﬁ'nlﬂgi (l):]orr:eeds a Note: Rinseglasswarewith .
PRGM ? prior digestion. Useany of @L:1hydrochloricacidand Note: A blue color will
Note: For most accurate  the proceduresin Digestion  deionized water before use  develop if iron is present.
results, performa Reagent  (Section 2). to avoid errorsdueto iron
Blank Correction using deposits on the glass.
deionized water (see
Section 1).

Note: Adjust the pH of
stored samples before
analysis.

* Adapted from G. Frederic Smith Chemical Co., The Iron Reagents, 3rd ed. (1980).
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|RON, TOTAL, continued

FTER | ZERO
| cE | [ENTER] 0
5. : 6. ZERO
TIMER ENTER 10mL
3 (the blank)
Note: Conti ith Note: Press EXIT to zero
Sto & 6 (:n énuﬁ.\lm th the instrument while the
tir?]re)f i rounr\llivnée € timer is running. 0.00 mg/L Fe
Reagent Blank
Correction
"limit"
. Section 1

[ READ )

8. 9. READ

mg/L iron

Note: Standard Adjust may
be performed using a
prepared standard (see
Section 1).
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IRON, TOTAL, continued

Using AccuVac Ampuls

PRGM
7

1.iron (Fe)
AccuVac Ampuls

Press. PRGM
The display will show:
PRGM ?

Note: For most accurate
results, perform a Reagent
Blank Correction using
deionized water (see
Section 1).

Note: Adjust the pH of
stored samples before
analysis.

A

5. ampul

(the prepared sample)

Note: A blue color will
develop if iron is present.

ABS %T|| PRINT
3 9

ENTER

2.39

ENTER.
mg/L,Fe ZERO

Note: Total iron
determination needs a
prior digestion. Use any of
the three procedures in
Digestion (Section 2).

TIMER ENTER

110

3.

10mL

(the blank)
40mL

Note: SamplepH is
important in this test; see
Interferences.

Note: Rinseglasswarewith
al:1hydrochloricacidand
deionized water before use
to avoid errors duetoiron
deposits on the glass.

4. TPTZ Iron AccuVac
Ampul

Note: Keep thetip
immersed while the ampul
fills completely.

ZERO

8. ZERO

0.00 mg/L Fe

Note: Press EXIT to zero
the instrument while the
timer isrunning.

Note: If Reagent Blank
Correction ison, the
display may flash “ limit” .
See Section 1.



|RON, TOTAL, continued

(READ )

“® + D)
9. 10. READ
mg/L iron

Note: Sandard Adjust may
be performed using a
prepared standard (see
Section 1).
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IRON, TOTAL, continued

REQUIRED REAGENTS & APPARATUS (Using Powder Pillows)

Quantity Required
Description Per Test Unit
TPTZ Iron Reagent Powder Pillows, ..., 1pillow................ 100/pkg
Sample Cell, 10-20-25 mL, W/CAD ......ccvvverveereenreeeiene T 6/pkg
REQUIRED REAGENTS (Using AccuVac Ampuls)
TPTZ Iron Reagent AccuVac Ampuls.................... lampul.....ccconeene 25/pkg
REQUIRED APPARATUS (Using AccuVac Ampuls)
Beaker, 5O ML .....vveieiieeie e Lo each
Sample Cell, 10-20-25 mL, W/CAD ....cccvvverveirienieeeienes R 6/pkg
OPTIONAL REAGENTS
Drinking Water Standard, Metals, LR (Cu, Fe, MN)........ccccoveveieninnene 500 mL
Drinking Water Standard, Metals, HR (Cu, Fe, MN) .......cccceevevvrinnnene 500 mL
Hydrochloric Acid Solution, 1:1, 6.0 N ....ccocceiiieiieece e 500 mL
Iron Standard Solution, 100 MQ/L Fe......ccoevieeviiiveeceeece e 100 mL
Iron Standard Solution, Ampule, 25 mg/L F&, 2 ML ......ccceovvvvrvrcnnenne 20/pkg
NITHC ACIA, ACS ... s s ebe s s ebre s s 500 mL
Nitric ACIA SOIULION, Lid...oocveeeiirieeeerrie e sereee st e e e s sre e s svae e s sereeeens 500 mL
ROVEr RUSE REIMOVEY ..ottt 454 g
Sodium Hydroxide Standard Solution, L.O N.........ccccccveveeveennene. 100 mL MDB
Sodium Hydroxide Standard Solution, 5.0 N.........cccccevcevienienns 100 mL MDB
Sulfuric Acid Standard SOlULION .........ccceeveriieeeeeese e 100 mL MDB
VA= < 0 (<0 0T o N 4L
OPTIONAL APPARATUS
Description Unit
ACCUVAC SNAPPEN KT ..t each
Ampule Breaker, AMPUIES........c.ooiiieeeee e each
Cylinder, graduated, 25 ML ........cccoiiiiiiiieie e each
Dropper, graduated, 0.5 and 1.0 mL Marks........cccovvveeveveseseeseseseene 20/pkg
Flask, volumetric, Class A, 250 ML ......cccvirineinerieeeese s each
pH Indicator Paper, 110 11 PH......cccooeveeveereeceeeee e 5rolls/pkg
pH Meter, sension™1, portable, with €lectrode............coccuvveeeeveeeeeeeceenennes each
Pipet Filler, safety DUID........ccoovoieeeees e each
Pipet, SErological, 2 ML .....ccccoviiieiereceseseere e each
Pipet TenSette, 0.110 1O ML c.oocviieeiicecceee e each
Pipet Tips, for 19700-01 TenSette Pipet .......cccceevvvveeveie e 50/pkg
Pipet, volumetric, Class A, 100 ML ....ccoccviieeie 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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Cat. No.
26087-99
24019-06

25100-25

.500-41H
24019-06

28337-49
28336-49

Cat. No.
24052-00
24846-00
..1081-40
21247-20
14574-46
....391-33
51700-10
14651-00
....b32-36
19700-01
21856-96
14515-35



Method 8034

MANGANESE, High Range (0to 20.0 mg/L) For water and wastewater

Periodate Oxidation M ethod* USEPA approved for reporting wastewater analysis

(digestion isrequired; see Section 2)**

DATE ) [ STORE
PRGM 4 1
7
ENTER

1. manganese, periodate 2. 41

oxidation method ENTER.
mg/L, Mn
ZERO .
Press. PRGM Note: For alternate forms
: : . (KMnOyg, MNQy), pressthe
The display will show: CONC ey
PRGM ?
=
(ZERO )
\ O _
[
5. ZERO . 6.
Buffer
Powder Pillow, citrate
: type
0.0mg/L Mn

3.
10mL
(the blank)

Note: For total manganese
determination performa
digestion (see Section 2).
Note: Adjust the pH of
stored samples

before analysis.

a R
TIMER
| ce | { ENTER]

7. Sodium 8. TIMER ENTER
Periodate Powder 2
Pillow )

Note: Aviolet color will
10

formif manganese
: is present.
(the prepared sample)

* Adapted from Sandard Methods for the Examination of Water and Wastewater.

*+ Federal Regjister, 44 (116) 34193 (June 14, 1979).
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MANGANESE, High Range, continued

9. 10. READ

mg/L manganese

Note: Sandard Adjust may
be performed using a
prepared standard (see
Section 1).
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MANGANESE, High Range, continued

REQUIRED REAGENTS

Cat. No.

High Range Manganese Reagent Set (100 tests) 10 ML ...oceevvveeeeevvveeceee e 24300-00
Includes: (1) 21076-69, (1) 21077-69
Quantity Required

Description Per Test Unit Cat. No.
Buffer Powder Pillows, citrate type for Manganese....... 1 pillow......... 100/pkg.......... 21076-69
Sodium Periodate Powder Pillows for Manganese........ 1pillow......... 100/pkg.......... 21077-69
REQUIRED APPARATUS
Sample Cell, 10-20-25 ML, W/CaP ......cvrerereeeriereeerieseeeee 2 e 6/pkg.......... 24019-06
OPTIONAL REAGENTS
Drinking Water Standard, Metals, HR (Cu, Fe, MN) .......ccccevvvcveeeenne 500 mL.......... 28336-49
Hydrochloric ACI, 6 N ....oceeeeececeeee e 500mL.............. 884-49
Manganese Standard Solution, 2000 Mg/L MN .......cccoccevvveeierevieseenne 100 mL........... 12791-42
Manganese Standard Solution, Voluette ampule,

High Range, 250 mg/L MN, 10 ML ..c.ooiiiiiiieeeeeseeeeeeseeseeeeenes 16/pkg.......... 14258-10
NItFC ACIH, ACS....oo et enens 500 mL.............. 152-49
Nitric Acid SOIULION LiL....oooieeceeeeeeee et e 500 mL............ 2540-49
Sodium Hydroxide Solution, 5.0 N .......cccceecvveveiiveeee e 100 mL MDB............ 2450-32
Water, dEIONIZEM.........coeiieeeeere e AL, 272-56
OPTIONAL APPARATUS
AMPUIE BreaKer Kil........ooveiiiirieeeiseseseeeses s each.......... 21968-00
Flask, Erlenmeyer, 250 ML .......cccceiiiiiieeerese e each.............. 505-46
Flask, volumetric, Class A, 50 ML ......ccoeriiiirineneeesese e each.......... 14574-41
Flask, volumetric, Class A, 100 ML .....ccoovrrireniierieesesese e each.......... 14574-42
Flask, volumetric, Class A, 1000 ML ....vveveviiiiereiieee e eeeeeeeeee s eeeereeeesessanens each.......... 14574-53
pH Indicator Paper, 110 11 PH .....cccoviiiiieciereeeeee e 5rolls/pkg.............. 391-33
pH Meter, sensilon™1, portable, with €lectrode...........coceveceeveceevevceenenae. each.......... 51700-10
Pipet, Serological, 5 ML ....cccoiieieerecc e each.............. 532-37
Pipet, TenSette, 0.110 1.0 ML....cocviiiiiceeecececeeee e each.......... 19700-01
Pipet, TenSette, 1.0 10 10.0 ML ...cccooiiiiieeeece e each.......... 19700-10
Pipet Tips, for 19700-01 TenSette PIpel........ccccevieeveevecceccece e, 50/pkg..21856-96Pi pet
Tips, for 19700-01 TeNSette PIPEL ......coovvveveerierieceseseee e 1000/pkg.......... 21856-28
Pipet Tips, for 19700-10 TenSette PiPet.........cccoveevrenereieeereseseeene 50/pkg.......... 21997-96
Pipet, volumetric, Class A, 5.00 ML ....ccveeeiiiiiieie e each.......... 14515-37
Pipet, volumetric, Class A, 1.00 ML .....ccocoeeieiiiiece e each.......... 14515-35
Pipet Filler, safety DUID ...........ooveiiii e each.......... 14651-00

For Technical Assstance, Price and Ordering
In the U.SA.—Call 800-227-4224
Outsidethe U.S.A.—Contact the Hach office or distributor serving you.
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MANGANESE, L ow Range (0to 0.700 mg/L)

Method 8149
For water and wastewater

PAN M ethod*

DATE | (ABS %T
4 3

PRGM
7
ENTER

1. low range manganese 2. 43
ENTER.
mg/L, Mn
Press: PRGM ZERO .
The display will show: Note: For alternate forms
PRGM 2 (MnOy4, KMNOy), press the

CONC key.

Note: Total manganese
determination requires a
prior digestion; see
Digestion (Section 2).

]
l

Cl iy

I <

5. Ascorbic Acid 6. 15
Powder Pillow Alkaline-Cyanide
Reagent Solution

Note: A cloudy solution
may formin some samples
after reagent addition. The
turbidity should dissipate
after Step 8.

Note: A Tensette Pipet may
be used to dispense 0.4 mL
of the Alkaline Cyanide
Reagent.

* Adapted from Goto, K., et al., Talanta, 24, 752-3 (1977).
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3. 4.
10mL 10mL .
(the blank) (the prepared sample)
Note: Rinse all glassware
with 1:1 Nitric Acid
Solution. Rinse again with
deionized water.
T T ( TIMER )
~ ~ | ce | [ENTER]
_/mma U =a
7.21 0.1% 8.
PAN Indicator Solution TIMER ENTER
2

Note: An orange color will
develop in the sample if
manganese is present.
Note: A Tensette Pipet may
be used to dispense 0.4 mL
of the PAN Indicator
Solution.



MANGANESE, LR, continued

ZERO
0
9. 10. ZERO
blank
0.000 mg/L Mn

11.
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12. READ

mg/L manganese

Note: Standard Adjust may
be performed using a
prepared standard (see
Sandard Adjust in

Section 1).

Note: See Waste
Management below for
proper disposal of cyanide
wastes.



MANGANESE, LR, continued

REQUIRED REAGENTS

Manganese Reagent Set (50 tESES)........eiveirereririrerieeee e
Includes: (1) 21223-26, (1) 14577-99, (1) 21224-26
Quantity Required

Description Per Test Unit
Alkaline-Cyanide Reagent ...........cccoovvevveinenennenns 30 drops......50 mL SCDB
Ascorbic Acid Powder Pillows..........cccccceevrinnenne. 2 pillows............... 100/pkg
PAN Indicator Solution, 0.1%..........ccccevvereeerrirneenns 42 drops..... 50 mL SCDB
Water, dBIONIZE ........ceeee e 10ML e 4L
REQUIRED APPARATUS

Cylinder, graduated, 25 ML .......ccccocoeevveveececcecce e Lo each
Sample Cell, 10-20-25 ML, W/Cap .....cccevveereecrreiereeenes 2 e 6/pkg
OPTIONAL REAGENTS

Drinking Water Standard, Metals, LR (Cu, Fe, MN) ........ccoooeeveirnnnens 500 mL
Hydrochloric Acid Solution, 1:1 (6 N)....cccccveerineneiinineseeeesese s 500 mL
Manganese Standard Solution, 1000 M@/L MN.......ccccevveneivinenienene 100 mL
Manganese Standard Sol’n, Ampule, 25 mg/L Mn, 2mL ........cccceneee. 20/pkg.
NItHC ACIA SOIULTON, Lid..euveiieiiiecieeie e eesire e e e eeserreeee e s seerere e e e e s sesrereeees 500 mL
Rochelle Salt SOIULION. ..o 29mL DB
Sodium Hydroxide Solution, 50%0 ..........cccevvrerererieeneseseseesee e 500 mL
NITHC ACIH, ACS .ottt e s s e s s ebae e s s sba e e s sareeasaaes 500 mL
OPTIONAL APPARATUS

Ampule Breaker, AMPUIE...........cooiiiiiriiee e each
Beaker, glass, 1000 ML .....cccvevviiieiesiece ettt each
Cylinder, graduated, mixing, 10 ML .......cccooevieeriennieeseeseere e e each
Dropper, plastic, calibrated, 2O ML ......ccccceror e 20/pkg
Flask, volumetric, Class A, 1000 ML ....ccveeiiiieee et each
Flask, volumetric, CIass A, 100 ML ....ccocvveeeiieiees e sreee e ssrree s ssreee s srree e each
Pipet, TenSette, 0.110 1.0 ML ..ocveeeieeeceeeese e each
Pipet Tips, for 19700-01 TenSette Pipet .......ccccovveveeceevecece e 50/pkg
Pipet Tips, for 19700-01 TenSette Pipel .....ccccoecvvcv v 1000/pkg
Pipet, volumetric, Class A, 10.0 ML .....ccoocerieeie e each
Pipet, volumetric, Class A, 5.0 ML ....ooviieee e each
Pipet Filler, safety DUlD..........coooiee 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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Cat. No.
......... 26517-00

Cat. No.
.......... 21223-26
.......... 14577-99
.......... 21224-26

.......... 24846-00
.............. 500-53
.......... 20886-38
.......... 21247-20
.......... 14574-53
.......... 14574-42
.......... 19700-01
.......... 21856-96
.......... 21856-28
.......... 14515-38
.......... 14515-37
.......... 14651-00



Method 8036

MOLYBDENUM, MOLYBDATE, High Range (0to 40.0 mg/L)

M er captoacetic Acid M ethod*
Using Powder Pillows

DATE DATE
4 4

PRGM
7
ENTER

1. highrange 2.44
molybdenum  powder ENTER.
pillows mg/L, M 06
ZERO .
Press: PRGM Note: For alternate form
The display will show: gv(l)o’\cl)é)'kg/@the
PRGM ?

Note: For most accurate
results, perform a Reagent
Blank Correction using
deionized water (see
Section 1).

5. MolyVer 2 Reagent
Powder Pillow

6. MolyVer 3 Reagent
Powder Pillow

Note: Accuracy isnot
affected by undissolved

powder.

* Adapted from Analytical Chemistry, 25(9) 1363 (1953).
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For water and wastewater

3.
10mL
Note: Filter turbid samples.

Note: Adjust pH of stored
samples before analysis.

4. MolyVer 1 Reagent
Powder Pillow

( TIMER )
- CE )

7. 8.
TIMER ENTER
5 10mL
(the blank)

Note: Molybdenumwill
cause a yelow color to form.



MOLYBDENUM, MOLYBDATE, HR, continued

ZERO

10. zERO

0.0 mg/L Mo6

Note: If Reagent Blank
Correction is on, the

display may flash “ limit” .

See Section 1.

Using AccuVac Ampuls

PRGM
7

DATE DATE
4 4
ENTER

1. highrange 2. 44
molybdenum  AccuVac gnNTER.
Ampuls mg/L, M 06
ZERO .
Press: PRGM Note: For alternate form
The display will show: (C'V(')‘”\?é)i(gessme
PRGM ?

Note: For most accurate
results, perform a Reagent
Blank Correction using
deionized water (see
Section 1).

11.

3.

10mL

(the blank)
40mL

Note: Filter turbid samples.

Note: Adjust the pH of
stored samples
before analysis.
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(READ )
. i)
12. READ

mg/L molybdenum
( )

Note: Use of the Sandard
Adjust feature with each
new lot of reagentsis
highly recommended. See
Accuracy Check.

Method 10046

T

¢

4,0.4M CDTA Solution
4



MOLYBDENUM, MOLYBDATE, HR, continued

a 3
TIMER
| ce | [ ENTER]

5. MolyVer 6 Reagent 6. 1. .8
AccuVac Ampul . TIMER ENTER blank

Note: Keepthetipimmersed
while the ampul fills. Note: Undissolved reagent

will not affect the result. Note: If molybdenum is

present a yellow color

will develop.
ZERO (READ )
0 . + D)
9. ZERO . 10. 11. READ
AccuVac Ampul
: mg/L molybdenum
0.0 mg/L Mo6 :

Note: If Reagent Blank Note: Use of the Sandard
Correction is on, the Adjust feature with each
display may flash “ limit” . new lot of reagent is highly
See Section 1. recommended. See

Accuracy Check.
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MOLYBDENUM, MOLYBDATE, HR, continued

REQUIRED REAGENTS (for Powder Pillows)

Molybdenum Reagent Set, 10 ML (100 tESLS) ...c.cvvvrveveerinierieieesesreee e
Includes: (1) 26042-99, (1) 26043-99, (1) 26044-99
Quantity Required
Description Per Test Unit
MolyVer 1 Reagent Powder Pillows........................ 1pillow............... 100/pkg
MolyVer 2 Reagent Powder Pillows...........c.ccoenee. 1pillow............... 100/pkg
MolyVer 3 Reagent Powder Pillows...........c.ccoenee. 1pillow............... 100/pkg
REQUIRED REAGENTS (for AccuVac Ampuls)
MolyVer 6 Molybdenum AccuVac Reagent Set (25 tests) ....ccccvveevveeveereerieenne.
Includes: (1) 25220-25, (1) 26154-36
CDTA SOlUtion 0.4M ..o 4 drops....... 15 mL SCDB
MolyVer 6 Reagent AccuVac Ampuls............c...... lampul ................. 25/pkg
REQUIRED APPARATUS (for Powder Pillows)
Sample Cell, 10-20-25 ML, W/CAP .....eeereereereererneeaneen 2 6/pkg
REQUIRED APPARATUS (for AccuVac Ampuls)
Beaker, 5O ML ....cooiiirei e 2 each
Sample Cell, 10-20-25 ML, W/CaP .....cccovvvvereerrerrrsrrenen, N 6/pkg
OPTIONAL REAGENTS
Molybdenum Standard Solution, 10 mg/L M0O®* .......cccooviieeeeieneene 100 mL.
Molybdenum Standard Solution, Voluette Ampule,

500 MQ/L MO, LO ML .voieeicee et 16/pkg
NItHC ACIH, ACS...ceieeeeee e e 500 mL
Sodium Hydroxide Standard Solution, 5.0 N ........ccccceveeveenne 100 mL MDB
Sulfamic Acid Powder PITOWS ..o 100/pkg
WaLE!, ABIONIZE. ... ... oottt ettt e e e e e e e et e e e re e e e e e e e e sarnneees 4L
OPTIONAL APPARATUS
ACCUVAC SNAPPES Kil...veieieieeececeee sttt sre each
AMPUIE Breaker Kit.....coooi i s each
Cylinder, graduated, miXing, 25 ML ........cccceiiiiiieere e each
Filter Paper, folded, 12.5 CM......cccoooiiiieeeeee e 100/pkg
Flask, Erlenmeyer, 250 ML .......cccceiiiiiieeereseseeseesee e se e each
FUNNEl, POlY, B5 MM ..o e each
Pipet, Serological, 5ML ... each
Pipet, TenSette, 0.110 1.0 ML ....cccceviriieiee e e e each
Pipet Tips, for 19700-01 TenSette PiPet.........cccovverrineneieeiereseseeene 50/pkg
Pipet Tips, for 19700-01 TenSette Pipet .......ccoceeeveneneniere e 1000/pkg

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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Cat.No.
.......... 26041-00

Cat. No.
.......... 26042-99

.......... 25220-98

.......... 26154-36
.......... 25220-25

.......... 24019-06



Method 8169
MOLYBDENUM, MOLYBDATE, Low Range (0to 3.00 mg/L)

Ternary Complex Method For boiler and cooling tower waters

S -
DATE |( PRGM
PRGM 4 ’
7
ENTER

1. molybdate 2.47 3. 25mL 4. Molybdenum 1 Reagent
molybdenum ENTER. 20mL . Powder Pillow

mg/L, M 06
Press. PRGM ZERO . Note: Filter turbid samples

. . ) ] using the labware listed
Thedisplay will show:  Note: For alternateforms |4~ Optional Apparatus.

PRGM 2 (M0QOy), pressthe
! CONC key.

Note: For most accurate
results, perform a Reagent
Blank Correction using
deionized water (see
Section 1).

a 3
TIMER
| ce | { ENTER]

5. 10mL 6.0.5mL 7. ;8.
Molybdenum 2 Reagent TIMER ENTER
10mL
. 2 (the blank)
(The prepared sample)

Note: Molybdenum will
cause a green color to form.
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MOLYBDENUM, MOLYBDATE, LR, continued

ZERO (READ )
0 e *)
9. blank 10. ZERO .11, 12. READ

mg/L molybdate
0.00 mg/L M 06 molybdenum
Note: If Reagent Blank

Correctionison, the Note: Standard Adjust may

. ] s be performed using a
display may flash “ limit
(322 Sé/cti oz 1) prepared standard
' (see Section 1).
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MOLYBDENUM, MOLYBDATE, LR, continued

REQUIRED REAGENTS

Cat. No.
....... 23524-49
....... 23525-12

......... 1896-40
....... 24019-06

Cat. No.
......... 1896-41
......... 1894-57

Molybdenum Reagent Set, 20 mL sample (100 tESES) ..cvevvvvviveeieerieiieseeese e 24494-00

Includes: (1) 23524-49, (1) 23525-12

Quantity Required

Description Per Test Unit
Molybdenum 1 Reagent for 20 mL samplesize............ 1pillow............ 100/pkg
Molybdenum 2 Reagent Solution............cccceevveveeseenennns 0.5mL.....50 mL MDB
REQUIRED APPARATUS
Cylinder, mixing, graduated, 25 ML .........ccccceeeevvnvreerenne. T each
Sample Cell, 10-20-25 ML, W/CAP ....ccvvvvveeeieeiecieeeeieceene 2 6/pkg
OPTIONAL REAGENTS
Hydrochloric Acid Solution, 1:1, 6.0 N ..o 500 mL
Molybdenum Standard Solution, Ampule

75 MG/L MOBH, 2 ML oo 20/pkg
Molybdenum Standard Solution, 10 mg/L M 00 e 100 mL
Sodium Hydroxide Standard Solution, 1.0 N.......ccccccoeevveeeeiienene 100 mL MDB
WaLer, EIONIZEA ...t e 4L
OPTIONAL APPARATUS

Quantity Required

Description Per Test Unit
Cylinder, mixing, graduated, 50 ML .........ccccoivieeveeiecececeere e each
Filter Paper, folded, 12.5 CM...cccooviiiiiicecececeee e 100/pkg
Funnel, poly, 65 MM ..o e each
PH Paper, 1-11 pH UNITS.......ccoiiiireieieeeeeerese e 5 rolls/pkg
Pipet, TenSette, 0.210 1.0 ML..c.coiiiiiieeeesesee e each
Pipet Tips, for 19700-01 TenSette PIPet .........cccoovevereieeienenerieeeesieseens 50/pkg
Pipet, volumetric, 10.00 ML, CIaSS A ......coooiiieiece e each
Pipet Filler, safety BUlD .........ccoooiiieee e each
PourRite AmMPUIE BrEaKer .......ccveveeiee ettt each

For Technical Assistance, Price and Ordering
Inthe U.SA. call 800-227-4224
Outsidethe U.S.A.—Contact the Hach office or distributor serving you.
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NICKEL (0to1.000 mg/L)

M ethod 8150
For water and wastewater

PAN M ethod*

DATE |( SETUP
4 8

PRGM
7
ENTER

1. nickel (Ni), PAN 2.48
method ENTER.
mg/L, Ni
ZERO
Press. PRGM
The display will show:
PRGM ?

6.1.0mL 0.3%
PAN Indicator Solution

5. Phthalate-Phosphate
Reagent Powder Pillow

. Note: Usethe plastic
Note: If sample contains ~ dropper provided.
iron (Fe®*), all the powder

must be dissolved

completely before

continuing with Step 6.

* Adapted from Watanabe, H., Tdanta, 21 295 (1974)
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2

-
3. 4,
25mL . 25mL
(the prepared sample) (the blank)

Note: If sampleislessthan
10 °C (50 °F), warmto
room temperature before
analysis. Adjust the pH of
stored samples.

[ TIMER )
\ CE _

7. 8.
TIMER ENTER EDTA Reagent Powder
15 Pillow

Note: The sample solution
color may vary from
yellowish-orange to dark
red. The blank should

be yellow.



NICKEL, continued

ZERO

10. zERO

0.000 mg/L Ni

11.

127

12. READ

mg/L nickel

Note: Sandard Adjust may
be performed using a
prepared standard (see
Sandard Adjust in

Section 1).



NICKEL, continued

REQUIRED REAGENTS

Nickel Reagent Set, 25 mL sample (100 tEStS) ......ccceovrererrereriererieneeeeesieneeneas
Includes: (2) 7005-99, (4) 21501-66, (2) 21502-32
Quantity Required

Description Per Test Unit
EDTA Reagent Powder PiIlIOWS..........cccoovreiennnne 2pillows.............. 100/pkg
Phthal ate-Phosphate Reagent Powder Pillows........ 2pillows................ 50/pkg
PA.N. Indicator Solution, 0.3%........ccceeeevrvrevererinnnn, 2mL......... 100 mL MDB
Water, dBIONIZEM. ........eeeeeeeeeeeeeeeee et 10ML.eeeeeeeeee, 4L
REQUIRED APPARATUS

Clippers, for opening powder pillows........c.cccceveveruennee I each
Cylinder, graduated, mixing, 25 ML .......cccccceevrvreeenne. Lo each
Sample Cell, 10-20-25, W/CAPS.......cccervereeerenieierienienens 2 6/pkg
OPTIONAL REAGENTS

Nickel Standard Solution, 2000 M@/L Ni ...cccccvvviieieeieieceeeece e 100 mL
Nickel Standard Solution, Voluette Ampule, 300 mg/L Ni, 10 mL........ 16/pkg
NITFC ACIH, ACS. ... ettt e e e e st e e e s e se et e e e e e asereereessean 500 mL
Nitric ACId SOIULION, Lid....eiiiieiie i 500 mL
Sodium Hydroxide Standard Solution, 5.0 N ..........cccoeeeeeeeinnnne 100 mL MDB
OPTIONAL APPARATUS

AMPUIE Breaker Kit. ..ot each
Flask, volumetric, Class A, 100 ML ....coeeeeeeeee e e e each
Flask, volumetric, Class A, 1000 ML ....oveveeieieieieeeeeeeeeereeees s eeeeeeeeeeseesanens each
PH Paper, 110 11 pH UNItS.......coeiiriiirieeecseeeeeses e 5 rolls/pkg
pH Meter, sension™1, portable, with €lectrode...........cocvvecevveveevevcerneenn. each
Pipet, Serological, LML ....ccocveieeerece et each
Pipet, serological, 5 ML ... each
Pipet, TenSette, 0.110 1.0 ML....ccoiiiiiiiceeceece e each
Pipet Tips, for 19700-01 TenSette PIpeL.......ccccevieeveeveceeecee e, 50/pkg
Pipet Tips, for 19700-01 TenSette PIPet .......ccccoovveveeenereeeeneseee 1000/pkg
Pipet, volumetric, Class A, 5.0 ML ..o each
Pipet, volumetric, Class A, 10.0 ML ....ccveeeiiiiiiee e each
Pipet Filler, safety BUID ...........cooiiiicee e each
Thermometer, —20 t0 110 °C, NON-MEFCUIY ........cecvevererreeeeiresreeeeseeseeseenns each

For Technical Assstance, Price and Ordering
In the U.S.A.—Call 800-227-4224
Outsidethe U.S.A.—Contact the Hach office or distributor serving you.
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Cat. No.
.......... 22426-00

Cat. No.
............ 7005-99
.......... 21501-66
.......... 21502-32

.............. 968-00
.......... 20886-40
.......... 24019-06

.......... 21968-00
.......... 14574-42
.......... 14574-53
.............. 391-33
.......... 51700-10
............ 9190-02
.............. 532-37
.......... 19700-01
.......... 21856-96
.......... 21856-28
.......... 14515-37
.......... 14515-38
.......... 14651-00
.......... 26357-02



Method 8039
NITRATE, High Range (0to 30.0 mg/L NO3-N) For water, wastewater, and seawater*

Cadmium Reduction Method (Using Powder Pillows or AccuVac Ampuls)
Using Powder Pillows

TIME )( STORE
PRGM 5 !
7
ENTER

1. powder pillows 2.51 3. 4. NitraVer 5 Nitrate
_ :;32 grsnnge ENTER. 10mL . Reagent Powder Pillow
— mg/L, NO3-N Note: Adjust the pH of )
(NO3 —N) ZISR o  stored samples before (the prepared sample)
analysis. :

Note: For alternate forms

Press. PRGM (NOy), pressthe

. . Note: It isimportant to
- CONC key.
The display will show: ¥ remove all of the powder
PRGM 2 fromthe foil pillow. Tap the
pillow until no more
Note: For most accurate powder pours out.

results, perform a Reagent
Blank Correction using
deionized water (see
Section 1).

* Seawater requires amanual caibration; see Interferences.
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NITRATE, High Range, continued

a B
TIMER
| _CE | {ENTER]

TIMER ENTER

Note: It isimportant to
shake the cell vigoroudly.
Shaking time and technique
influence color
development. For most
accurate results, do
successive testson a
standard solution and
adjust the shaking time to
obtain the correct result.

(ZERO |
- 0 _

9.
ZERO

0.0 mg/L NO3-N

Note: If Reagent Blank
Correction is on, the
display may flash “ limit” .
See Section 1.

ENTER

6. 7.
: 10mL (the
5:00 TIMER 2 blank)
ENTER
5

Note: Adepositwill remain
after the reagent dissolves
and will not affect test
results.

Note: An amber color will
develop if nitrate nitrogen
is present.

10. 11. READ

mg/L NO3-N (
)

Note: Use of the Sandard
Adjust feature for each new
lot of reagent is highly
recommended. See
Accuracy Check.
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Note: Rinsethe sample cell
immediately after useto
remove all cadmium
particles. Save the spent
sample for proper
hazardous waste disposal
for cadmium.



NITRATE, High Range, continued

Using AccuVac Ampuls

PRGM
7

1. AccuvVac Ampuls
high range

nitrate nitrogen

(NO3—N)

Press. PRGM
The display will show:
PRGM ?

Note: For most accurate
results, perform a Reagent
Blank Correction using
deionized water (see
Section 1).

ENTER

5.

500 TIMER 2
ENTER
5

Note: A deposit will remain

after the reagent dissolves
and will not affect results.

Note: An amber color will
develop if nitrate nitrogen
is present.

2.50

ENTER.
mg/L, NO3-N
ZERO

Note: For alternate forms
(NOs), pressthe
CONC key.

6.
10mL
(the blank)
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|

40mL .
NitraVer 5 Nitrate
AccuVac Ampul

Note: Keepthetipimmersed
while theampul fills. The

ampul will not fill
completely.

Note: Adjust the pH of
stored samples before

analysis.

e 3\
TIMER
ENTER
VEED

/?j
" A
4,
TIMER ENTER
1

Note: Mixing time and
technique influence color
development. For most
accurate results, do
successive testson a
standard solution and
adjust the mixing time to
obtain the correct result.

(ZERO )

8. ZERO

0.0 mg/L NOS3-N

Note: If Reagent Blank
Correction ison, the
display may flash “ limit” .
See Section 1.



NITRATE, High Range, continued

9. AccuVac Ampul 10. READ

mg/L NO3-N (
)

Note: Use of the Sandard
Adjust feature for each new
lot of reagent is highly
recommended. See Accuracy
Check.

Note: See Pollution
Prevention and Waste
Management for proper
disposal of cadmium.
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NITRATE, High Range, continued

REQUIRED REAGENTS & APPARATUS (Using Powder Pillows)

Quantity Required
Description Per Test Unit
NitraVer 5 Nitrate Reagent Powder Pillows................... 1pillow............ 100/pkg
Sample Cell, 10-20-25 ML, W/C8P ......covevvrereereirieniereeeees 2 6/pkg
REQUIRED REAGENTS (Using AccuVac Ampuls)
NitraVer 5 Nitrate Reagent AccuVac Ampul ................. lampul .............. 25/pkg
REQUIRED APPARATUS (Using AccuVac Ampuls)
Beaker, BO ML ...t Lo, each
(0] 0] o= SR Lo, 6/pkg
OPTIONAL REAGENTS
Broming Water 30 G/L .......ooveerieriiieeeisie e 29 mL*
Nitrate Nitrogen Standard Solution, 10.0 mg/L as (NO3™-N) ......ccc.c..... 500 mL
Nitrate Nitrogen Standard Solution, 2000 mg/L as (NO3z™-N) ................. 500 mL
Nitrate Nitrogen Standard Solution, PourRite ampule,

500 MQ/L @S NO3 =N, 2 ML ...oouiiiiiiiiiic s 20/pkg
Phenol SOIULION ........ooueieeee e 29 mL
Sodium Hydroxide Standard Solution, 5.0 N........ccccevereieniireneieneseee 50 mL*
SUITUNC ACIH, ACS.....oo ettt st s et e s s sraee s 500 mL*
Water, dEIONIZEM.......c.eouiieirieiee e 4L
OPTIONAL APPARATUS
ACCUVEC SNBPPEN KT ... each
Cylinder, graduated, miXing, 25 ML ........ccoooiierierene e each
Dropper, for 29-mL DOLHIE.........ooviiiiee e each
pH Indicator Paper, L1to 11 pH...cocveieceeceeee e 5rolls/pkg
pH Meter, sension™1, portable, with €lectrode...............ccvvveververeeereeerrenn. each
Pipet Filler, safety DUID.........coooeeee e each
Pipet, Serological, 2 ML .....c.ccoiiiieeere e each
Pipet, TenSette, 0.1 10 1.0 ML ..ouooiiieeeee e each
Pipet Tips, for 19700-01 TenSette PIPet ........ccocceveeerereneenesereeeeee e 50/pkg
Pipet Tips, for 19700-01 TenSette Pipet .....cccocvveeeeveve e, 1000/pkg ...
POUrRite AMPUIE BIrEAKES ........ocveeeeecieseeese et each
Thermometer, =20 t0 110 °C, NON-MEICUIY .....occvvevereceeeieereeseesreeseeseeeseeennes each

For Technical Assistance, Price and Ordering
Inthe U.SA. 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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Cat. No.
....... 21061-69
....... 24019-06

....... 25110-25

........ 500-41H
......... 1731-06

....... 14260-20
......... 2112-20
......... 2450-26

....... 21856-28
....... 24846-00
...... 26357-02



Method 8171

NITRATE, Mid Range (0to 5.0 mg/L NO;-N) For water, wastewater and seawater *

Cadmium Reduction Method (Using Powder Pillows or AccuVac Ampuls)

Using Powder Pillows

PRGM
7

1. medium range nitrate 2. 54 3

nitrogen powder
pillows

Press. PRGM
The display will show:
PRGM ?

Note: For most accurate
results, perform a Reagent
Blank Correction using
deionized water (see
Section 1).

Note: Adjust the pH of
stored samples before
analysis.

ENTER.
mg/L, NO3-N
ZERO . ,
Note: For alternate form

(NOs), pressthe

CONC key.

* Seawater requires amanual calibration; see Interferences.
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4. NitraVer 5 Nitrate
Reagent Powder Pillow

(the prepared sample)
Note: Itisnecessary to
remove all the powder from
the foil pouch by tapping
repeatedly until no more
powder comes out.



NITRATE, Mid Range, continued

a 3
TlgSR [ENTER] ENTER
. Y

5. . 6. 7.
TIMER ENTER :
1 5:00 TIMER 2
ENTER
5

Note: Shaking time and Note: A cadmium deposit
techniqueinfluence color  will remain after the
development. Low results  NitraVer 5 Nitrate Reagent
usually occur if shakingis  Powder dissolves and will
not vigorous enough. For  not affect test results.

most accurate results, do  Note: An amber color will

successive testsona develop if nitrate nitrogen
standard solution and is present.
adjust the shaking time by

+ 1 minute to obtain the
correct result. See the
Accuracy Check section for
more infor mation.
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NITRATE, Mid Range, continued

(ZERO |

. 0 _

9. ZERO

0.0 mg/L NO3-N

Note: If Reagent Blank
Correction is on, the
display may flash “ limit” .

10.

Note: Read the sample
within two minutes after the
timer beeps.
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11. READ

mg/L NO5-N (
NOy)

Note: Use of the standard
adjust feature with each
new lot of reagent is highly
recommended. See
Accuracy Check.

Note: Rinsethe sample cell
immediately after useto
remove all the cadmium
particles. See Pollution
Prevention and Waste
Management following
these steps for disposal of
cadmium particles.



NITRATE, Mid Range, continued

Using AccuVac Ampuls

PRGM
7

1. stored program
medium range nitrate
nitrogen AccuVac
Ampuls

Press. PRGM
The display will show:
PRGM ?

Note: For most accurate
results, perform a Reagent
Blank Correction using
deionized water (see
Section 1).

Note: Adjust the pH of
stored samples before
analysis.

TIME ABS %T
5 3

ENTER

2.53

ENTER.
mg/L, NO3-N
ZERO

Note: For alternate form

(NOs), pressthe
CONC key.

3. 40
mL .
NitraVer 5 Nitrate
AccuVac Ampul

Note: Keep thetip
immersed while the ampul
fills. The ampul will not fill
completely to allow room
for mixing.
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18y}

TIMER ENTER

Note: Mixing speed and
technique influence color
development. For most
accurate results, do
successive testson a
standard solution and
increase or decrease the
mixing time to obtain the
correct result. See
Accuracy Check for more
information.



NITRATE, Mid Range, continued

ENTER

5.

05:00 Timer 2
ENTER
5

Note: A cadmium deposit
will remain after the
NitraVer 5 Nitrate Reagent
Powder dissolves and will
not affect results.

Note: An amber color will

develop if nitrate nitrogen
is present.

9.
AccuVac ampul

Note: Read the sample

6.
10mL
(the blank)
( READ |
e + D)
10. READ
mg/L NO3-N (
NOs)

Note: Use of the standard

within two minutes after the  agjt feature with each

timer beeps.

new lot of reagent is highly
recommended. See
Accuracy Check.
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ZERO

8. ZERO

0.0 mg/L NO3-N

Note: If Reagent Blank
Correction ison, the

display may flash “ limit” .
See Section 1.



NITRATE, Mid Range, continued

REQUIRED REAGENTS AND APPARATUS (Using Powder Pillows)

Description Qty/ Test Unit
NitraVer 5 Nitrate Reagent Powder Pillows............ 1pillow ............... 100/pkg
Sample Cell, 10-20-25 mL, W/ CapS......coeeveeveerrerrennnnn. 2 6/pkg
REQUIRED REAGENTS (Using AccuVac Ampuls)

NitraVer 5 Nitrate Reagent AccuVac Ampul............ lampul ................. 25/pkg
REQUIRED APPARATUS (Using AccuVac Ampuls)

Beaker, 5O ML .....ooieiieiee e Lo, each
S 0] 0] o i 6/pkg
OPTIONAL REAGENTS

Bromine Water 30 g/L ....vvcueeeeiece e e 29 mL*
Drinking Water Standard, Inorganics, (Fe-, NO;, SO,2, PO%) ........... 500 mL
Nitrate Nitrogen Standard Solution, 1.0 mg/L asNO3™-N..................... 500 mL
Nitrate Nitrogen Standard Solution, 100 mg/L asNOg™-N.........cccceeeee. 500 mL
Nitrate Nitrogen Standard Solution, PourRite Ampule,

100 MQ/L @S NOZ =N, 2 ML ..o 20/pkg
Phenol Solution, 30 QL .....ecceeieeece e e 29 mL
Sodium Hydroxide Standard Solution, 5.0 N .........ccccoeeeieennee. 50 mL SCDB*
SUITUIIC ACIH, ACS ..ottt e e e e et e e e e e e anreeeeeeeeanne 500 mL*
WALES, ABIONIZEM.........eieiieeiie ettt e s st s e e e s e bes 4L
OPTIONAL APPARATUS

ACCUVEE SNAPPES Kit..eieiieiiiisiiieeeese e each
Cylinder, graduated, miXing, 25 ML ........cccceveveienese e e each
Dropper, for 1-0Z DOte ..o each
pH Paper, 110 11 pH UNItS....cocoiiiee e 5rolls/pkg
pH Meter, sensilon™1, portable, with €lectrode...........coccvveveeveceeveveceenenae. each
Pipet Filler, safety DUID .......covoeeeeeece e each
Pipet, Serological, 2 ML ....ccoiveeeeese e each
Pipet, TenSette, 0.210 1.0 ML...cooveiiiiceeeeeseseee e each
Pipet Tips, for 19700-01 TenSette Pipet .......cccoeveeeveceeece e, 50/pkg
Pipet Tips, for 19700-01 TenSette Pipet .....c.cccvveevvee e, 1000/pkg
PourRite AMPUIE BreaKer ..o each

* Contact Hach for larger sizes.
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Cat. No.
21061-69
24019-06

24052-00
20886-40

..2258-00

....532-36

19700-01
21856-96
21856-28



NITRATE, Low Range (0to 0.50 mg/L NO3-N)

Method 8192

Cadmium Reduction Method

PRGM
7

1. low range nitrate
nitrogen

(NO3™-N).

Press. PRGM

The display will show:
PRGM ?

Note: For most accurate
results, perform a Reagent
Blank Correction using
deionized water (see
Section 1).

TIME TIME
5 5
ENTER

2.55

ENTER.

mg/L, NO3-N

ZERO .
Note: For alternate forms
(NOs), pressthe

CONC key.

For water, wastewater and seawater*

L3

3. 25mL
15mL

Note: Adjust the pH of
stored samples before
analysis.

* Seawater requires amanual caibration; see Interferences.
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4. NitraVer 6 Nitrate
Reagent Powder Pillow

Note: Itisnecessary to
remove all the powder from
the foil pillow. Tap the
pillow until no more
powder pours out. Be sure
to remove powder fromthe
corners of the pillow.



NITRATE, Low Range, continued

@ R
TIMER
| ce | [ENTER]

7

TIMER ENTER

Note: Shaking time and
technique influence color
development. For most
accurate results, analyze a
standard solution several
times and adjust the
shaking time to obtain the
correct result.

:15:00 TIMER 3
ENTER
15

10mL
(the blank)

ENTER

6. 7
©2.00TIMER 2 10mL
ENTER .
2 Note: Do not transfer any

cadmium particles.

Note: Adepositwill remain
after the powder dissolves
and will not affect results.

ZERO

10. 11. ZERO
blank

0.00 mg/L NO3-N

Note: If Reagent Blank
Correction is on, the
display may flash “ limit” .
See Section 1.
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8. NitriVer 3 Nitrite
Reagent Powder Pillow

. (the prepared
sample).
30

Note: A pink color will
formif nitrate is present.

12.



NITRATE, Low Range, continued

READ
2 + )
13. READ . Note: SeePollution
Prevention and Waste
Management for proper
mg/L NO3™-N disposal of cadmium.
( )
Note: Sandard Adjust may
be performed using a
prepared standard
(see Section 1).

Note: Rinsethe sample cell
and cylinder immediately
after use to remove all
cadmium particles.
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NITRATE, Low Range, continued

REQUIRED REAGENTS
Low Range Nitrate Reagent Set (100 tESES) ......ccvrvirrereeeririerierieesiesreseeseeesee e 24298-00
Includes: (1) 21071-69, (1) 21072-49

Quantity Required
Description Per Test Unit Cat. No.
NitriVer 3 Nitrite Reagent Powder Pillows.............. 1pillow............... 100/pkg.......... 21071-69
NitraVer 6 Nitrate Reagent Powder Pillows............ 1pillow............... 100/pkg.......... 21072-49
REQUIRED APPARATUS
Cylinder, graduated, mixing, 25 ML ........c.ccceeevvevrneenee Lo each............ 1896-40
Sample Cell, 10-20-25 ML, W/ CaP .cvvevreerieerrrneereenenen 2 e 6/pkg.......... 24019-06
OPTIONAL REAGENTS
Description Unit Cat. No.
Bromine Water, 30 /L .....ooveeeiereiieeeree et 29mL*............ 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 @S NO3-N, IO ML .o 16/pkg.......... 14333-10
Phenol SOIULION, 30 Q7L ...ooveeeieeeeseeecee et 29mL............ 2112-20
Pretreatment Kit, contains: (1) 2112-20, (1) 2211-20 ......ccceceeervrerveneenens each............ 2268-00
Sodium Hydroxide Standard Solution, 5.0 N ..........ccccevvevienene. 50 mL* SCDB............ 2450-26
SUITURIC ACIH, ACS ... 500 mL*.............. 979-49
Water, dEIONIZEM.........coeeeeeeees et s 4L, 272-56
OPTIONAL APPARATUS
AMPUIE BIEAKEN ...t each.......... 21968-00
Dropper, for 29-mL BOttIE.........cocoveiiiiceceeeseceee e each............ 2258-00
Flask, volumetric, Class A, 100 ML .....ccoooveieiiieeece e each.......... 14574-42
pH Indicator Paper, 110 11 PH ....ccooceiiceeeeeereee e 5-rall/pkg.............. 391-33
pH Meter, sensilon™1, portable, with €lectrode...........cocuvveveeveveeveveceenenne. each.......... 51700-10
Pipet, Serological, 2 ML ..o each.............. 532-36
Pipet, TenSette, 0.1 10 1.0 ML...cooviiiiieeeeese e each.......... 19700-01
Pipet Tips, for 19700-01 TenSette Pipet.......cccoeeveveviceeee e 50/pkg.......... 21856-96
Pipet Tips, for 19700-01 TenSette Pipet .......ccoccvevvevevevesiece e 1000/pkg.......... 21856-28
Pipet, volumetric, Class A, 2.00 ML ......cceeveevieeieesee e e each.......... 14515-36
Pipet Filler, safety DUID .......covoeeieeeee e each.......... 14651-00
Thermometer, —20 t0 110 C ...ooeiiiieeceeeee ettt e e e e e e e e e e e e e saneees each.......... 26357-02

Nitrate at these levels can also be determined directly using the Nitrate |on Selective Electrode
(Cat. No. 23488-00).

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

* Contact Hach for larger sizes
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Method 10020

NITRATE, High Range, Test ‘N Tube (0to 30.0 mg/L NO5 -N)

Chromotropic Acid Method

PRGM
7

1. Test 'N Tube nitrate
nitrogen

(NO3--N).
Press. PRGM
The display will show:
PRGM ?

Note: If samples cannot be
analyzed immediately, see
Sampling and Sorage on
page 321.

TIME PRGM
5 7
ENTER

2.57

ENTER.
mg/L, NO3-N
ZERO

Note: For alternate forms
(NOg) pressthe CONC key.
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For water and wastewater

= €

3. COD/TNT

Note: For proof of
accuracy, use a 20 mg/L
NO3™-N standard in place
of the sample.

Note: For increased
performance, a diffuser
band coversthe light path
holes on the adapter. Do
not remove the diffuser
band.

4. Nitrate Pretreatment
Solution Vial
imL
. (the blank)

Note: For most accurate
results, perform a Reagent
Blank Correction using
deionized water (see
Section 1).



NITRATE, High Range, Test ‘N Tube, continued

5. 10

Note: Thistestistechnique- Note: Wipewith a damp
towel and follow with a dry
occur if theseingructionsare  oneto remove fingerprints
and other marks.

sendtive. Low results may

not followed. Hold the vial
vertical with the cap up.
Invert thevial sothecap
points down. Wait for all of
the solution to flow to the cap
end. Pause. Return thevial to
the upright position. Wit for
all the solution to flow to the
vial bottom. This process
equals1inverson. Dothis10
times.

([ ZERO |

. 0 _

9. ZERO

0.0 mg/L NO3-N

Note: If Reagent Blank
Correction is on, the
display may flash “ limit” .
See Section 1.

7. blank

Note: Do not move the vial

fromsideto sideasthiscan

cause errors.

I

11. NitraVer X Reagent
B Powder Pillow

10

Note: See Sep 5 for
inversion instructions

Note: Some solid matter
will not dissolve.
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e R
TIMER

ENTER
\__CE J{ ]

12.
TIMER ENTER

Note: A yellow color will
develop if nitrate nitrogen
is present.

Note: Complete Seps
13-16 within five minutes
after the timer beeps.



NITRATE, High Range, Test ‘N Tube, continued

(READ )
- + D)
13. 14. 15. 16. READ

mg/L nitrate nitrogen
(NOs-N)

Note: Standard Adjust may
be performed using a
prepared standard (see
Sandard Adjust in

Note: Do not move the vial Section 1).

fromsideto side asthiscan
Cause errors.
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NITRATE, High Range, Test ‘N Tube, continued

REQUIRED REAGENTS

Cat. No.

NitraVer X Nitrate, High Range Test ‘N Tube Reagent Set (50 tests).......ccccceverevrennee. 26053-45

Includes: (1) 26055-46, (1) 272-42, * (50) Nitrate Pretreatment Solution Vials

Quantity Required

Description Per Test Unit Cat. No.
Nitrate Pretreatment Solution Vials........c.cccceevencnienene Lo L5107/ o] (o TR *
NitraVer X Reagent B Powder Pillows...........cccccvvunee. 1o, 50/pkg.......... 26055-46
REQUIRED APPARATUS
(0D AV IANo - = S Lo, each.......... 48464-00
FUNNEL, MICIO .t e e Lo each.......... 25843-35
Pipet, TenSette, 0.1t0 1.0ML...cccceevvrveeeeece e, T each.......... 19700-01
Pipet Tips, for 19700-01 TenSette Pipet................... Varies.....ccoeveunn. 50/pkg.......... 21856-96
Test TUDE RECK........ccviiriiieeeseeeee e 1-3 each.......... 18641-00
OPTIONAL REAGENTS
Nitrate-Nitrogen Standard Solution, Voluette

Ampules, 500 M/IL N ..o 16/pkg.......... 14260-10
Sodium Hydroxide Standard Solution, 5.0 N .........ccccevvveieieecese e 50mL ............ 2450-26
Sulfuric Acid, ACS, CONCENIALEd.........cccreriirerirerierieeeese e 500 mL.............. 979-49
UPE8, ACS ... ettt sttt ne st e e 100 g.......... 11237-26
Water, dEIONIZEM.........cceieeeieeee et 72N I 272-56
OPTIONAL APPARATUS
AMPUIE Breaker Kit. ..ot each.......... 21968-00
Cylinder, graduated, mixing, 25-mL (3 required)...........cccoevveeveivceereennnnn, each.......... 26363-40
Flask, volumetric, Class A, 5O ML ...ooccoveeeeee et e e s each.......... 14574-41
PH Paper, 110 11 pH UNItS.......ooiiiriiirieeeesecees e 5rolls/pkg.............. 391-33
Pipet, volumetric, ClassS A, 2 ML ..o each.......... 14515-36
Pipet Tips, for 19700-01 TenSette PIPet .......ccccoceeevereneneeeee e 1000/pkg.......... 21856-28
Spoon, MEBSUNNG, 0.5 G.veiveeeeie e each.............. 907-00

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

* Not available separately.
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NITRITE, High Range (0to 150 mg/L NO,)

Method 8153

For water and wastewater

Ferrous Sulfate M ethod*

PRGM
7

1

high rangenitrite(NO,).

Press. PRGM

The display will show:
PRGM ?

Note: For most accurate
results, perform a Reagent
Blank Correction using
deionized water (see
Section 1).

\_CE

e R
TIMER { ENTER]

TIMER ENTER
10

TIME PRINT
5 9
ENTER

2.59

ENTER.
mg/L, NO2
ZERO

Note: For alternate forms
(NO4-N, NaNO,), pressthe
CONC key.

6.
10mL
(the blank)

Note: Wiping with a damp
towel, followed by a dry
one, removes fingerprints
and other marks.

4. NitriVer 2 Nitrite
Reagent Powder Pillow

5~7
.(the

prepared sample)
Note: A greenish-brown
color will develop if nitrite
is present.
Note: Avoid excessive
mixing or low results may
occur. Accuracy is not
affected by undissolved
powder.

ZERO

8. ZERO

0mg/L NO2

Note: If Reagent Blank
Correctionison, the
display may flash “ limit” .
See Section 1.

* Adapted from McAlpine, R. and Soule, B., Qualitative Chemical Analysis, New York, 476,575 (1933)
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NITRITE, High Range, continued

9. 10. READ

' mg/L nitrite

Note: Sandard Adjust may

be performed using a

prepared standard (see
Note: Avoid excessive Sandard Adjust in
mixing or low results Section 1).

may OCcCur.
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NITRITE, High Range, continued
REQUIRED REAGENTSAND APPARATUS

Quantity Required

Description Per Test Unit Cat. No.
NitriVer 2 Nitrite Reagent Powder Pillows............. 1pillow................ 100/pkg........... 21075-69
Sample cell, 10-20-25, W/ Cap......cocveeecevecenieereeieeins 2 e 6/pkg.......... 24019-06
OPTIONAL REAGENTS N

Nitrite Standard Solution, 821 mg/L NO, (250 mg/L NO5 -N)............ 500 mL .......... 23402-49
SOAIUM NIFTE, ACS ... e e 454 g............ 2452-01
WALET, AEBIONIZE........oeiiceiie et abeas 4L ... 272-56
OPTIONAL APPARATUS

Balance, analytical, 110 V, Acculab Ul Series, 120 g....ccccevvvvvveveevinsennne. each.......... 26947-00
Flask, VOIUMELIC, 1000 ML ..ococvveeeieriee st srree s ssrree s st e s s sbe e e s sreee s each.......... 14547-53
Flask, volumetric, 100 ML, CIasS A ......ccoeveveeeeeeese e each.......... 14574-42
Pipet, volumetric, 10.00 ML, CIaSS A .....cccoiovrie e each.......... 14515-38
Pipet Filler, safety bulb...........ccoooeiiiiiecee e each.......... 14651-00

For Technical Assistance, Price and Ordering
In the U.S.A.—Call 800-227-4224
Outsidethe U.S.A.—Contact the Hach office or distributor serving you.
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Method 8507
NITRITE, Low Range (0to 0.350 mg/L NO,-N) For water, wastewater, seawater

Diazotization Method* (Powder Pillows or AccuVac Ampuls);
USEPA approved for reporting wastewater and drinking water analyses.

PRGM
7
ENTER

1 2.60 3. 4. NitriVer 3 Nitrite

nitrite nitrogen ENTER. 10mL : Reagent Powder Pillow
- mg/L, NO2-N

(NO2-N), ZE’RO

powder pillows.
Note: For alternate forms

Press: PRGM (NO,", NaNO,), pressthe Note: A is ot
. . . CONC kev. ote: Accuracy IS no
The display will show: &. affected by undissolved
PRGM ? powder.

Note: For most accurate
results, perform a Reagent
Blank Correction using
deionized water (see
Section 1).

* Federal Register, 44(85) 25505 (May 1, 1979)
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NITRITE, Low Range, continued

P ZERO
| cE | [ENTER] 0
5. 6 8. ZERO
TIMER ENTER
10mL
5 (the blank)
Note: A pink color will 0.000 mg/L NO2-N

develop if nitriteis present.
Note: If Reagent Blank

Note: Wiping with adamp  Correctionison, the
cloth, followed by a dry display may flash * limit”
pne, removes fingerprints ~ See Section 1.

and other marks.

9. 10. READ

mg/L nitrite nitrogen
( )
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NITRITE, Low Range, continued

Using AccuVac Ampuls

PRGM
7

1

nitrite nitrogen
(NO,-N), AccuVac

Ampuls.

Press: PRGM

The display will show:

PRGM ?

Note: For most accurate
results, perform a Reagent

Blank Correction using
deionized water (see

Section 1).

( TIMER )

L CE

[ENTER]
_

TIMER ENTER

15

Note: A pink color will

develop if nitriteis present.

CONC | [RECALL
6 2
ENTER

2.62

ENTER.
mg/L, NO2-N
ZERO

Note: For alternate forms
(NO5", NaNO,), pressthe
CONC key.

(the blank)

153

3. 40mL 4.

NitriVer 3 Nitrite
AccuVac Ampul

Note: Keep thetip
immersed while the ampul
fills completely.

Note: Accuracy is not
affected by undissolved
powder.

ZERO

8. ZERO

0.000 mg/L NO2-N

Note: If Reagent Blank
Correctionison, the
display may flash “ limit”
See Section 1.



NITRITE, Low Range, continued

(READ )
U + D)
9. Accuvac Ampul 10. READ

mg/L nitrite nitrogen
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NITRITE, Low Range, continued

REQUIRED REAGENTS

Quantity Required
Description Per Test Unit
NitriVer 3 Nitrite Reagent Powder Pillows.................... 1pillow............ 100/pkg
or
NitriVer 3 Nitrite Reagent AccuVac Ampuls................. lampul.............. 25/pkg
REQUIRED APPARATUS
Beaker, 50 mL (for AccuVac procedure) ..........ccocveeeeeenennee. | each
or
Sample Cells, 10-20-25 mL (powder pillow procedure) .....2 ......cccccveeenene 6/pkg
OPTIONAL REAGENTS
Nitrite Standard Solution, 250 Mg/L @S NO, =N ......ccccccevivvierriereereeniens 500mL
WALES, ABIONIZEM........eeeiieiie et ee s s e s s sbbe e e s sbeeeeens 4L
OPTIONAL APPARATUS
Description Unit
ACCUVAC SNAPPEN Kil...veieieieie ettt ere s each
Flask, VOIUMELIIC, 250 ML ...ttt et e e e e e e esrare e e e s s s eranees each
Flask, VOIUMELTC, 500 ML .....uvviiiieiie et rae s each
Pipet, serological, 10 ML ......c.ooeiie e each
Pipet, TenSette, 110 10 ML ...cvceeiieieeeeeesese et each
Pipet Tipsfor 19700-01 TenSette PIPeL........cccoveveviveceeiece e 50/pkg
Pipet Tips, for 19700-01 TenSette Pipet .......cccccvevvvevevieece e 1000/pkg...
Pipet, volumetric, Class A, 5.00 ML ......cccovvviriieie e each
Pipet, volumetric, Class A, 10.00 ML ......ccoiiiiriieie e each
Pipet Filler, safety DBUID .......oooeeeee e each
Thermometer, —20 10 110 OC ...oiiieiie et ar e srae e each

For Technical Assstance, Price and Ordering
Inthe U.SA. call 800-227-4224
Outsidethe U.S.A.—Contact the Hach office or distributor serving you.
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Cat. No.
....... 21071-69

....... 25120-25

Cat. No.
....... 24052-00
....... 14574-46

....... 21856-96
....... 21856-28
....... 14515-37
....... 14515-38
....... 14651-00
....... 26357-02



Method 10019

NITRITE, Low Range, Test ‘N Tube (0-0.500 mg/L NO,-N)

Diazotization M ethod
USEPA approved for wastewater analysis*

CONC |[ABS %T
6 3

PRGM
7
ENTER

1. 2.63
nitrite nitrogen r?\J_E RNoz-N
(NO5™-N), Test ‘N Tube. ZERO

Press: PRGM Note: For alternate forms

The display will show:  (NOy', NaNOy), pressthe

CONC key.
PRGM ?
Note: For most accurate
results, perform a Reagent
Blank Correction using
deionized water (see
Section 1).
(" TIMER )
| cE | { ENTER]
]
5. . 6.
TIMER ENTER
Test ‘N Tube vial
20 5mL
(the blank)

Note: A pink color will
develop if nitriteis present.

* Federal Register, 44(85) 25505 (May 1, 1979).
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For water, wastewater, and seawater

= || L

3. COD/TNT 4. Test ‘N Tube
NitriVer® 3 Nitrite vial

5mL

(the prepared sampl e).

Note: For increased
performance, a diffuser
band covers the light path
holes on the adapter. Do
not remove the diffuser
band.

Note: Wipe with a damp
towel and follow with adry
oneto remove fingerprints
and other marks.

Note: Do not move the vial

fromsideto sideasthiscan

cause errors.



NITRITE, Test 'N Tube, continued

ZERO

0. . 10. zERO .11, 12.

READ
0.000 mg/L NO2-N

Note: If thereagent blank  Note: Do not move the vial

o . mg/L nitrite nitr
correctionison, thedisplay  from side to side asthis can o trite nitrogen

may flash “ limit” See CaUSe erTors, ( )
Section 1.
Note: Standard Adjust may
be performed using a
prepared standard
(see Section 1).

157



NITRITE, Test 'N Tube, continued

REQUIRED REAGENTS

Description
NitriVer® 3 Nitrite, Low Range Test ‘N Tube Reagent Set (50 tests) .......cccovvvrerennee
Includes:
(50) NitriVer® 3 Nitrite Test ‘N Tube VialS......ccccevveeeeeeeseeceseesees e
Vias, 6 X 100 MM, 6/PKQ c.coveiiereeererereeiese s see e ste e see e sesse e seses e sessenessessens
Caps, for 22758-06 VIalS, B/PKJ.....ccccoviereerieseseere et
[DIS Lol all= o RV (= g 10 0 o o | TR
REQUIRED APPARATUS
Quantity Required
Description Per Test Unit
COD/TNT AdaDLer ..o (R each
Test TUDE RACK........ccieeceeeeceer e 13 each
Pipet, TenSette, 110 10 ML......ccoocvvceecrce e 1o, each
Pipet Tipsfor 19700-10 TenSette Pipet........ccocoeeeeierenienee 1o 50/pkg
OPTIONAL REAGENTS
Nitrite Standard Solution, 250 mg/L aSNO,-N .......cccccveeevevieieceeeen, 500mL
VAV (< 0 (<0 g T o PR 4L
OPTIONAL APPARATUS
Flask, VOIUMELIC, 250 ML .....cvvieiieiie ettt e st e s saes e s each
Flask, vOIUMELFC, 500 ML ......oceeeiieciceeeeese e each
Pipet, volumetric, Class A, 10.00 ML .......cccoiiiiieieie e each

For Technical Assistance, Price and Ordering
Inthe U.SA. call 800-227-4224
Outsidethe U.S.A.—Contact the Hach office or distributor serving you.

* Not available separately.
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Cat. No.
........ 26083-45

....... 14574-46
....... 14574-49
....... 14515-38



Method 8155
NITROGEN, AMMONIA (0to0.50 mg/L NH3-N) For water, wastewater, seawater

Salicylate M ethod*

CONC DATE
PRGM 6 4
7 -
ENTER
J -

1 2.64 3. 4,
. ENTER. 10mL . 10mL
ammonia nitrogen mg/L, NH3-N (the blank)
(NHz-N). ZERO .
Press. PRGM Note: For alternate forms
i ; . (NHgz, NHy), pressthe
The display will show: CONC key.
PRGM ?

ENTER

a 3
TIMER
| _CE | [ ENTER]

5. Ammonia Sdicylate 6. : 7. 8.
Reagent Powder Pillow TIMER ENTER Ammonia Cyanurate :15:00 TIMER 2
15

Note: A green color will
develop if ammonia
nitrogen is present.

* Adapted from Clin. Chim. Acta., 14 403 (1966)
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NITROGEN, AMMONIA, continued

ZERO (READ |
0 Le )
9 10. ZERO .11, 12. READ

: mg/L ammonia nitrogen
0.00 mg/L NH3-N

Note: Sandard Adjust may
be performed using a
prepared standard (see
Sandard Adjust in

Section 1).
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NITROGEN, AMMONIA, continued

REQUIRED REAGENTS AND APPARATUS

Ammonia Nitrogen Reagent Set for 10-mL samples (100 tests) ..........cccevvreenee.
Includes: (2) 26531-99, (2) 26532-99
Quantity Required

Description Per Test Unit
Ammonia Cyanurate Reagent Powder Pillows...... 2 pillows............... 100/pkg
Ammonia Salicylate Reagent Powder Pillows....... 2 pillows............... 100/pkg
Sample Cell, 10-20-25 mL, W/ CP ..c.vevvrvereeirieieeeiene 2 6/pkg
OPTIONAL REAGENTS

Ammonia Nitrogen Standard Solution, 10 mg/L asNH3-N ................. 500 mL
Ammonia Nitrogen, PourRite Ampules, 50 mg/L asNH3-N, 2mL....... 20/pkg
Cylinder, graduated, miXing, 25 ML .......cccvovivreerere e each
Sodium Hydroxide Standard Solution, 1.0 N.........ccccoecveeveienene. 100 mL MDB
Sodium Hydroxide Standard Solution, 5.0 N.........cccccovevvevernnee. 50 mL SCDB
Sodium Thiosulfate Standard Solution, 0.1 N........covvevvveveeriinnns 100 mL MDB
Sulfide Inhibitor Reagent Powder PIIOWS..........ccceoiiieiieieniiccee 100/pkg
Sulfuric Acid, concentrated, ACS ... ieeie e 500 mL
Sulfuric Acid Standard Solution, 1.0 N.....ccccccevveeeevceee e, 100 mL MDB
Water, dEIONIZEM..........coeiiirieeeier et 4L
OPTIONAL APPARATUS

Cylinder, graduated, polypropylene, 500 ML .........ccccoeininineinieninenenn each
Distillation Heater and Support Apparatus, 115V ........cccveveieinienennennns each
Distillation Heater and Support Apparatus, 230 V ........ccccevereieienieneneenens each
Didtillation Set, General PUrPOSE........cecueeceeveie e each
Filter Paper, folded, 12.5 CM.....cooeeieece e 100
Flask, Erlenmeyer, polypropylene, 500 ML ........cccvcvvevveeveeneeseesee e each
Flask, volumetric, CIass A, 100 ML ....ccoovieiiiiiee e each
Funnel, Poly, B85 MML......oooii e each
pH Meter, sension™1, portable, with €lectrode............coccvveeveveveeeereeseennnns each
Pipet Filler, safety BUlb...........ccooveieece e each
Pipet, TenSette, 0.1t0 1.0 ML ..ocviivieeececeeeee e each
Pipet Tips, for 19700-01 TenSette PIpet .......ccccceveevee v 50/pkg
Pipet Tips, for 19700-01 TenSette Pipet ..........ccoceveieniiencieninenenes 1000/pkg
Pipet, volumetric, Class A, 2.0 ML ..o each
PourRite Ampule Breaker Kit...... .o each
Thermometer, =20 t0 110 °C....ocoviieiririereieene e each

For Technical Assstance, Price and Ordering
In the U.SA.—Call 800-227-4224
Outside the U.S.A.—Contact the Hach office or distributor serving you.
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Cat. No.
.......... 26680-00

Cat. No.
.......... 26531-99
.......... 26532-99
.......... 24019-06

............ 1081-49
.......... 22744-00
.......... 22744-02
.......... 22653-00
............ 1894-57
............ 1082-49
.......... 14574-42
............ 1083-67
.......... 51700-10
.......... 14651-00
.......... 19700-01
.......... 21856-96
.......... 21856-28
.......... 14515-36
.......... 24846-00
.......... 26357-02



Method 10023
NITROGEN, AMMONIA, Low Range, Test ‘N Tube (0to 2.50 mg/L NH,-N)

Salicylate M ethod* For water, wastewater, and seawater

conc ) conc
PRGM 6 6
7
ENTER
j- j-

i)

4 (E(

1. low range nitrogen, 2. 66 3. COD/TNT 4. AmVer Diluent
ammoniaTestN Tube  gnTER. Reagent vial
mg/L, NH3-N :
ZERO _ 2mL (the sample)
Press. PRGM Note: For alternate forms
The displ il show:  (NHa), pressthe 2mL . (the blank)
€ dispiay WITL Show: CONC key. Note: For increased
PRGM ? performance, a diffuser Note: Adjust the pH of

band coversthe light path  stored samples before
holes on the adapter. Do analysis. See Interferences

not remove the diffuser on page 247.
band.
=) = = =]
(" TIMER )
| | | |
5. AmmoniaSalicylate 6. Ammonia Cyanurate 7. 8.
Reagent Powder Pillow Reagent Powder Pillow TIMER ENTER
20

Note: A green color
will develop if ammoniais
present.

* Adapted from Clin. Chim. Acta, 14 403 (1966).
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NITROGEN, AMMONIA, Low Range, Test 'N Tube, continued

blank

Note: Wipe with a damp
cloth followed by a dry one
to remove fingerprints and
other marks.

ZERO

10. zERO

0.00 mg/L NH3-N

11.

Note: Do not move the vial
fromsideto sideasthiscan
Cause errors.
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12.

READ

mg/L ammonia nitrogen

Note: Standard Adjust may
be performed using a
prepared standard (see
Sandard Adjust (Adjusting
the Standard Curve) on
page 47).



NITROGEN, AMMONIA, Low Range, Test 'N Tube, continued
REQUIRED REAGENTS

Cat. No.
AmVer Reagent Set for Nitrogen, Ammonia, Low Range TNT (25 tests).........c.c....... 26045-45
Includes: (1) 23952-66, (1) 23954-66, (1) 272-42, *(50) AmVer Low Range Vias
Quantity Required

Description Per Test Unit Cat. No.
AmVer Diluent Reagent, Low Range Test ‘N Tube ...2vidls............... L5107/ o] (o A *
Salicylate Reagent Powder Pillows, 5 mL sample..... 2 pillows............. 50/pkg.......... 23952-66
Cyanurate Reagent Powder Pillows, 5 mL sample....2 pillows............. 50/pkg.......... 23954-66
REQUIRED APPARATUS
Vial Adapter, COD ...t Lo, each.......... 48464-00
Test TUBE RACK .....c.ccciiceceeec e, e each.......... 18641-00
Pipet, TenSette, 0-10 ML ....ccovvveeieese e T each.......... 19700-10
Pipet TipSfor 19700-10.......cccceoerirereneeenenieee e 2 50/pkg.......... 21997-96
Funnel, micro (for reagent addition) ............ccceverereieenns 1o each.......... 25843-35
OPTIONAL REAGENTS
Nitrogen, Ammonia Standard Solution, 1.0 mg/L NH;-N..................... 500 mL ............ 1891-49
Nitrogen, Ammonia Standard Solution, 10 mL

Voluette ampules, 50 Mg/L NHz-N....oooiiiiiiiieneeeseseas 16/pkg.......... 14791-10
Nitrogen, Ammonia Standard Solution, 2 mL

PourRite ampules, 50 mg/L NH3-N.....coooiiiiiiicene e, 20/pkg.......... 14791-20
Hydrochloric ACid, ACS........ e 500mL ....oeeeee... 134-49
Sodium Hydroxide Standard Solution, 5.0 N.........ccccccevceviennenne. 50mL SCDB........... 2450-26
Sodium Hydroxide, 1.000 N ......cccooeiirerireeeereesesesee e 100 mL MDB............. 1045-32
Sodium Thiosulfate Standard Solution, 0.1 N........cccccceeeevveennene 100 mL MDB............... 323-32
Sulfide Inhibitor Reagent Powder PilloOwS.........ccccoeveveve e, 100/pkg............. 2418-99
Sulfuric Acid, OO N ....ocviiieece e 100 mL MDB............. 1270-32
Wastewater Effluent Standard, Inorganics

(NHz—N, NO;N, PO,, COD, SO,, TOC) .....cccerrrerrrrrrrereeerereerens 500 mL .......... 28332-49
NTAEz (S 0 (S 0] g TA<: o 4L ... 272-56

* Not available separately.
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NITROGEN, AMMONIA, Low Range, Test 'N Tube, continued
OPTIONAL APPARATUS

AMPUIE BreaKer Kil.......coieeeiieiierieieese et each.......... 21968-00
Cylinder, graduated, mixing, 25 mL, CIaSS A .......cccoevvveeveiece e each.....cco..... 508-40
Distillation APpParatus SEL .........ccevceeveeierriee e seesee e each.......... 22653-00
Heater and Support Apparatus (for distillation), 115 Vac.........cccceeevveenene. each.......... 22744-00
Heater and Support Apparatus (for distillation), 230 Vac.........c.cccceveeeeee. each.......... 22744-02
Filter Paper, folded ..o 100/boX ............ 1894-57
Flask, Erlenmeyer, 500 ML ......coveieiiieceeese e each.............. 505-49
Flask, volumetric, 50 mL, CIaSS A .......ccooiririieireseeeeese e each.......... 14547-41
Funnel, analytical (for filtering) ........cccocevviviir e each............ 1083-68
Jack, laboratory (use with distillation apparatus).........cccceeeveeveeieereeeniennne. each.......... 22743-00
pH Indicator Paper, 110 11 PH......cccoeveiiiiiieieeeseeeeeseseeeeeene 5rolls/pkg.............. 391-33
Ampule Breaker Kit, POUrRItE. ...........ceoveiiiieiieeerese e each.......... 24846-00
Thermometer, —20 to 110 °C, NON-MEFCUIY .......cceevuererrereereeseseeeeeseseneens each.......... 26357-02
Thermometer, —10 to 260 °C, NON-MEFCUIY .......cccevverreereieeieesiesieeeesiessesnens each.......... 26357-01

For Technical Assistance, Price and Ordering
In the U.SAA.—Call 800-227-4224
Outside the U.S.A.—Contact the Hach office or distributor serving you.
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Nitrogen, Free Ammonia and Chloramine (M ono)

Method 10200

Indophenol Method*

PRGM
7
1. monochloramine

Press: PRGM

The display will show:

PRGM ?

(ZERO |

. 0 _

5.zErRO

0.00 mg/L Cl,

(04.50 mg/L Cl, and 0-0.50 mg/L NHN)
For finished chloraminated drinking water

Note: For the most accurate chloramine results, determine a reagent
blank for each new lot of reagent using deionized water instead of
sample. Subtract the blank value from the final chloramine result.

STORE STORE
1 1

(ZERO |

—2 4- 4-

s

(G [

2. 110 3. 4. Monochloramine
ENTER 10mL . 2
“Free
mg/L Cl, Ammonia’ "Monoch-
loramine”
Zero

Note: For alternate forms,
press the CONC key.

L

6. Monachlor F pillow 7. 20

el ]

8. Free Ammonia
Free Ammonia Reagent
Solution

Free Ammonia

Monochloramine

monochloramine

* U.S. Patent 6,315,950
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Nitrogen, Free Ammonia and Chloramine (M ono), continued

READ

13. READ

mg/L
Monochloramine (Cl,

)

( TIMER )
\ CE _

10. 11. .
: TIMER ENTER  Monochloramine

Note: If the sample 5 2

becomes cloudy by the end

of the reaction period,

pretreat the sample and .

retest. See Interferences on development time depends
on the sample temperature.

page 254. See Table 1. For accurate
results allow the full
reaction period to occur.

Note: The color

DATE CONC
4 6
PRGM ZERO
7 0

14. stored program 15. 46 16. Monochloramine
Free Ammonia ENTER
Press. PRGM NH;N ZERO
The display will show ZERO )
2
PRGM? Note: For alternate forms,

press the CONC key. 0.00 mg/L NH,—N.
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Nitrogen, Free Ammonia and Chloramine (M ono), continued

4 2 EXIT
") (evres)
\ _

17. Monochlor F 18. 19. 20.
pillow Free 20 :TIMER ENTER  EXIT
Ammonia . 5

ammonia .

monochloramine Note: The color

development time depends
on the sample temperature.
See Table 1.

Note: The reaction period
indicated in step 11 must be
complete before the
addition of Monochlor F to
the cell for free ammonia
measurement.

( READ )

)

21. Free Ammonia 22. READ
2

mg/L free ammonia
as nitrogen(NHs—N)
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Nitrogen, Free Ammonia and Chloramine (Mono), continued
REQUIRED REAGENTS

Quantity Required
Description Per Test Unit Cat. No.
Free Ammonia Reagent Set (50 tests)
Includes: (1) 28022-99, (1) 28773-36.......ccccevueererrereeenereeeeeseeseeenns 28797-00
Free Ammonia Reagent SOlUtioN...........ccceoevineiencnienienenn 1drop4d mL SCDB........... 28773-36
Monochlor F Reagent PIlIOWS ... 2 pillows100/pkg.......c.o...... 28022-99
REQUIRED APPARATUS
Sample Cell, 1-cm/10-mL, with cap.......ccccovvvvinvieiicveenee 2. 2/pKg v, 48643-02
OPTIONAL REAGENTS
Buffer, pH 8.3, Powder PIHIOWS ........ccooviriiiicireneeese e 25/PKg e 898-68
Chlorine Solution, VOIUEtte® AMPUIE ..o, 16/pkg ...cccvenenee 14268-10
Hardness Treatment Reagent Pillows (1 per test) .....cccocvvvveceenenen. L5107/ o] (o IS 28823-46
Nitrogen Ammonia Standard Solution, 10 mg/L as NHz—N .......... L5100 1 ¢ o| IR 153-49
Nitrogen Ammonia Standard Ampule,
50 M@/L @S NH3—N, 10 ML ..ot 16/pKg ..cvvevenee 14791-10
Nitrogen Ammonia Standard Solution, 100 mg/L as NHz—N ........ 500 ML ...cooveneeee 24065-10
OPTIONAL APPARATUS
Description Per Test Unit Cat. No.
AmMPUle Breaker Kit .....cocciieiic e snee s each................. 21968-00
Beaker, 100 mL, Polypropylene..........ccoooniiencinseseeeseseeee €aCh....ccovvrene. 1080-42
Beaker, 100 ML, GIaSS.....ccoieiieiee ettt s ssba e s saree e each....ccooeveuneen. 500-42H
Cylinder, 50 ML, MIiXiNG .....cocoriiieiere e eaCh....ccocevennne. 20886-41
Flask, Volumetric, Class A, 100 ML ...ccoooveeiiieeeeeeeeeeeeeeesseeeessereees e each....cocuvvnnn. 14574-42
Pipet Filler, Safety BUID.........ccccveieieece e each.......ccoe...e. 14651-00
Pipet, TenSette®, (0200 I o T O 1 o | eCh..ccoovereenn. 19700-01
Pipet Tips, for 19700-01 TenSette Pipet .........ccccoeeeririeneieeeninienns 50/pKg...ccverviinens 21856-96
Pipet, Mohr, GIass, 10 ML ......cccceeeerirere e each.....cccoceueeen. 20934-38
Pipet, Volumetric, Class A, 2.0 ML .....cccovvveeerece e each....ccoceeennen. 14515-36
Pipet, Volumetric, Class A, 50.00 ML .......ccceoeveiieeerese e each...ccoeeenen. 14515-41
SCISSONS. ... vetetereeneetesiesteste st s s ste et besbeste st et e sesaeste e e seenesbesseeenesseneeneas €aCh.....ccocvvunee. 28831-00
Stir Bar, OCtagonal .........ccccooveieiveereceee e eaCh..ccovveeeenn. 20953-53
SHITEr, MAgNELIC....cceeeeee e each....ccocevenee. 23436-00
Thermometer, =100 110 OC...uviviieeeeeeeeee et eaCh....ccocevvrennnn, 1877-01
Wipers, Disposable Kimwi p&®, 30 x 30 cm, 280/DOX......ceeeveverernen. [010) RN 20970-01
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Method 10031
NITROGEN, AMMONIA, High Range, Test ‘N Tube

(Oto 50 mg/L NH4-N) For water, wastewater, and seawater
Salicylate M ethod*

conc | [ PRGM !% 0 Q
]
7
| m
1 2.67 3. COD/TNT 4. AmVer Diluent
:  ENTER. . Reagent High Range
nitrogen, anmonia, high /1 | NH3-N Vid :
range Test ‘N Tube ZERO _ 0.1mL
(NHg-N) method. Note: For alternate forms (the sample),
Press: PRGM (NHy), pressthe
The disolay will show:  CONC ke Note: For increased 0.1mL - (the blank)
lay ) Note: For proof of performance, a diffuser
PRGM ? accuracy, use a 10-mg/L band coversthe light path

nitrogen ‘ammonia holes on the adapter. Do

standard in place of the not remove the diffuser

sample. band.

[ [S] [S] [S=]
[ TIMER
ﬁ ﬁ ﬁ ﬁ - [ENTER)
| | | |

5.1 Ammonia Salicylate 6.1 Ammonia Cyanurate 7. 8.
Reagent Powder Pillow  Reagent Powder Pillow TIMER ENTER

' 20
Note: A green color

will develop if ammonia
is present.

* Adapted from Clin. Chim. Acta, 14 403 (1966).
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NITROGEN, AMMONIA, High Range, Test 'N Tube, continued

ZERO
0
9. 10. ZERO 1L 12.
blank ’ _
0mg/L NH3-N

Note: Do not move the vial
fromsideto sideasthiscan
cause errors.

Note: Wipe with a damp
cloth and follow with a dry
one to remove fingerprints
and other marks.

13. READ

mg/L NHg-N

Note: Sandard Adjust may
be performed using a
prepared standard (see
Sandard Adjust in Section 1).
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NITROGEN, AMMONIA, High Range, Test 'N Tube, continued

REQUIRED REAGENTS

AmVer " Reagent Set for Nitrogen, Ammonia, High Range, TNT (25 tests) .............. 26069-45

Includes: (1) 23952-66, (1) 23954-66, (1) 272-42, *(50) AmVer HR Vias

Quantity Required
Description Per Test Unit Cat. No.
AmVer" HR Reagent Test ‘N Tube™ Vials............ 2viadS..on, BO/PKG vveoveeereereeene. *
Ammonia Salicylate Reagent Powder Pillows....... 2 pillows................. 50/pkg.......... 23952-66
Ammonia Cyanurate Reagent Powder Pillows...... 2 pillows................. 50/pkg.......... 23954-66
REQUIRED APPARATUS
COD/TNT AaPLEN.......coeeeerierieeeesese e Lo eaCh.....cccoenee 48464-00
Pipet, TENSEtte®, 0-1 ML ..o Lo, eaCh.....ccceee. 19700-01
Pipet Tipsfor 19700-01........cccccuvirieneeimneneenieeeese s varies......... 50/pKg...ccvereiinens 21856-96
Test TUDE RACK ..o 1-3 eaCh....cccceeeenen. 18641-00
Funnel, micro (for reagent addition) ............ccccevvreneieenns 1o eaCh.....cccoceeee 25843-35
OPTIONAL REAGENTS

Quantity Required
Description Per Test Unit Cat. No.
Nitrogen, Ammonia Standard Solution, 50 mg/L NHz-N..........ccce....... 500 mL.......... 14791-50
Nitrogen, Ammonia Standard Solution, 10 mg/L NHz-N...................... 500 mL.............. 153-49
Ammonia Standard Solution, PourRite™ ampules,

150 MQ/L NHg-N, 2 ML i 20/pkg.......... 21284-20
Hydrochloric ACid, ACS........c.ooieeee e 500 mL.............. 134-49
Sodium Hydroxide Standard Solution, 5.0 N ........cccccveivevevenieiecieen, 50mL............ 2450-26
Sodium Hydroxide Standard Solution, L.ON .......ccccocevevevnrerieeienene 100 mL............ 1045-32
Sodium Thiosulfate Standard Solution, 0.2 N ......coceeeeeveeeeeeee e, 100mL.............. 323-32
Sulfide Inhibitor Powder PillOWS.........cccccvvirienvee e 100/pkg............ 2418-99
SUlfuric ACid, L.00 N ..o 100 mL MDB............ 1270-32
Wastewater Influent Standard, Inorganic

(NHs—N, NO,, PO,, COD, SOy, TOC).....ccvetrriireirreereireieeeresie e 500 mL.......... 28331-49
VA= (< 0 (<0 g T o PO AL i, 272-56

* Not available separately.
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NITROGEN, AMMONIA, High Range, Test ‘N Tube, continued
OPTIONAL APPARATUS

Cylinder, 25 mL, graduated, MiXinNg.........ccceeeveverierinniersiee e e see e each.......... 20886-40
Distillation Apparatus Set, general PUMPOSE ........coovverveereniereeseeresesieneenens each.......... 22653-00
Heater and Support Apparatus (for distillation), 115 VAC.........ccccceeennenees each.......... 22744-00
Heater and Support Apparatus (for distillation), 230 VAC..........ccccecveueneee each.......... 22744-02
Filter Paper, folded.........cooo i 100/pkg............ 1894-57
Flask, Erlenmeyer, 500 ML .....cccooiiiiicecece e each.............. 505-49
Funnel, analytical (for filtering).......ccccovviriiriienie e, each............ 1083-68
Jack, laboratory (use with distillation apparatus) ............cccceeerereecerereennen each.......... 22743-00
pH Indicator Paper, 110 11 PH .....cccoevvirireeineneeeesesie e 5rolls/pkg.............. 391-33
Pipet Tips, for 19700-01 TenSette Pipet ......ccccccevvveveciee e 1000/pkg.......... 21856-28
POURItE" AMPUIE BIEAKEN.......eeeveeeeeeeeeeeeeeeeeeeseeeessese e eeeeese s eesse each......... 24846-00
Sample Cell, 10-20-25 ML, W/CAD ......cceieiriiicieriesie et 6/pkg.......... 24019-06

For Technical Assistance, Price and Ordering
In the U.S.A.—Call 800-227-4224
Outsidethe U.S.A.—Contact the Hach office or distributor serving you.
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Method 10021

NITROGEN, Total Inorganic, Test ‘N Tube™ (0to 25.0 mg/L N)

Titanium Trichloride Reduction M ethod
Requires Centrifuge

conc | [ seTup
PRGM 6 8
7
ENTER

1. Test'N Tube Tota 2.68
Inorganic Nitrogen ENTER.
mg/L, N
ZERO
Press. PRGM
The display will show:
PRGM ?

| ]

1 |{ 2

5. imL 6. Total Inorganic
1 TIN Diluent Viad Nitrogen Reductant
(the sample), ampule
1imL
. (the blank)
30

Note: For safety, wear
gloves while breaking
the ampules.

Note: A black precipitate
will formimmediately.
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For water, wastewater, and seawater

= @

3. COD/TNT

Note: For increased
performance, a diffuser
band coversthe light path
holes on the adapter. Do
not remove the diffuser
band.

i

30

Note: The precipitate
should remain black after
shaking. Excessive shaking
will cause a white
precipitate and low results.

4. ImL Total
Inorganic Nitrogen
Pretreatment Base
Concentrate

Total Inorganic Nitrogen
Pretreatment Diluent Vial

a N
TIMER
|_CcE | [ ENTER]

TIMER ENTER

Note: The precipitate will
settle without using a
centrifuge, but it may take
up to 30 minutes.



NITROGEN, TOTAL INORGANIC, Test 'N Tube, continued

L LL VL || 44

9.2 AmVer Diluent 10. Ammonia Salicylate 11. Ammonia Cyanurate 12.

Reagent Test 'N Tube Reagent Powder Pillow Reagent Powder Pillow

for Low Range .
Ammonia Nitrogen : : Note: A green color will

. develop if inorganic
1 nitrogen is present.
2mL
blank

Note: Pipet carefully to
avoid disturbing the
sediment.

13. 14. .15 . 16. ZERO
:15:00 TIMER 2
ENTER - blank
15 :
0.0mg/L N

Note: Wipe with a damp
cloth and follow with a dry
one to remove fingerprints
and other marks.
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NITROGEN, TOTAL INORGANIC, Test 'N Tube, continued

17. 18. . 19. READ

mg/L total inorganic
nitrogen

Note: Do not move the vial Note: Standard Adjust may

fromsideto sideasthis can be performed using a
cause errors. prepared standard (see
Section 1).
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NITROGEN, TOTAL INORGANIC, Test 'N Tube, continued

REQUIRED REAGENTS
Total Inorganic Nitrogen Pretreatment Reagent Set (TiCl; Reduction) (25 tests)........ 26049-45
Includes: (1) 26051-50, (1) 2040-59, *(50) TIN Pretreatment Diluent Vials

AmVer™ Reagent Set for Nitrogen, Ammonia, Low Range (25 tests) .......ccceeee eeueenee. 26045-45

Includes: (1) 23952-66, (1) 23954-66 , (1) 272-42, *(50) AmVer " Diluent LR Vials

Quantity Required
Description Per Test Unit Cat. No.
Total Inorganic Nitrogen Pretreatment Diluent Vials......... 2vids......... L5107/ o] (o [ *
Total Inorganic Nitrogen Reductant Ampules................. 2 ampules...... 50/pkg.......... 26051-50
Total Inorganic Nitrogen Pretreatment Base Concentrate...2 mL ........... 50mL............ 2040-59
AmVer™ Diluent Reagent, Low Range Vials..........ccoe...... 2vids......... 50/PKg..eeeeereiieeeie *
Ammonia Salicylate Reagent Powder Pillows

for 5-mL SampPle.....ccccvveveececececee e, 2 pillows....... 50/pkg.......... 23952-66
Ammonia Cyanurate Reagent Powder Pillows

for 5-mL sample......cooeveevieee e 2 pillows....... 50/pkg.......... 23954-66
REQUIRED APPARATUS
Centrifuge, 115V ...ocooeeeeeeeree e Lo, each.......... 26765-00
Centrifuge, 230V .....oooeeciicieeeeceree e T each.......... 26765-02
COD/TNT Vid Adapter......ccoooeirerinieieeseseseeeese s 1o, each.......... 48464-00
FUNNEL, MICTO ..o 1o each.......... 25843-35
Pipet, TENSEtte®, 0.110 1.0, ......veoeeeeeeeeeeeeeeseeeseee s 1o each.......... 19700-01
Pipet Tipsfor 19700-01 ......cccccvvvieeeeeerereeesee e seeennens 2 e 50/pkg.......... 21856-96
TESt TUDE RECK........ i R each.......... 18641-00
OPTIONAL REAGENTS
Hydrochloric ACI, ACS.......cooeeceeere e 500mL.............. 134-49
Nitrate Nitrogen Standard Solution, 10 mg/L NOz-N.......cccccevvvvennenne. 500 mL.............. 307-49
Nitrate Nitrogen Standard Solution, PourRite Ampules,

500 MG/L NO3 =N, 2 ML oo 20/pkg.......... 14260-20
Sodium Hydroxide Standard Solution, 5.0 N ..........cccceoeiennene 50 mL SCDB............ 2450-26
Sodium Thiosulfate Standard Solution, 0.2 N .....ccceeevevvveivvieeeennn. 100 mL MDB.............. 323-32
Wastewater Effluent Standard, Inorganics

(NHs—N, NOsN, PO,, COD, SO,, TOC)......scvrererrerririrrererierinenne 500 mL.......... 28332-49
Water, dEIONIZEM.........coiieeeieere et 4L, 272-56

* These items are not sold separately. Please order the complete set (cat. no. 26049-45 or 26045-45).
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NITROGEN, TOTAL INORGANIC, Test 'N Tube, continued

1780PTIONAL APPARATUS

Quantity Required
Description Per Test Unit Cat. No.
Cylinder, graduated, miXing, 25 ML .......cccccevieerieene e e each.......... 20886-40
Flask, volumetric, CIass A, 50.0 ML ....cooveeriieie ettt each.......... 14574-41
pH Indicator Paper, 110 11 PH......cccooviiieieirereeeeeeseseeeeeseees 5rolls/pkg.............. 391-33
Pipet, volumetric, Class A, 2.0 ML ....ooviveiee e each.......... 14515-36
Pipet Tips, for 19700-01 TenSette Pipet ......ccccvveeeeveve e, 1000/pkg........... 21856-28
PourRite AmMPUIE BreaKer ........ccoccveceierser s 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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NITROGEN, TOTAL, Test ‘N Tube (0.0to 25.0 mg/L N)

Method 10071

TNT Persulfate Digestion Method

1. DRB200
103
~106 °C
(
105°C )

Note: For proof of
accuracy, run a 20 mg/L
NH3-N standard through
digestion and analysis.

[

2. Tota Nitrogen 3.2mL
Persulfate Reagent ,
Powder Pillow

Total Nitrogen
Hydroxide Reagent
via . 30

.(the reagent blank)

Note: Wipe off any reagent 30
that may get on the lid or
the tube threads.

Note: One reagent blank
is sufficient for each set
of samples.

Note: The reagent may not
dissolve completely
after shaking.

Note: Alternate water must
be free of all nitrogen-
containing species.
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For water and wastewater

Note: Itisvery important
to removethevialsfromthe
Reactor after exactly 30
minutes.



NITROGEN, TOTAL, Test ‘N Tube, continued

PRGM
| | | |

5. Test'N Tube Total 6.58 7. 8. ,
Nitrogen ENTER. TN Reagent A
. mg/L,N ZERO Powder Pillow TN Reagent B Powder
Press: PRGM ) Pillow
The display will show:  Note: For alternate forms : 15 '
PRGM 2 (NH3, NOy), pressthe 15
' CONC key. :
TIMER ENTER :
. 02:00 Timer 2
3 ENTER
2

Note: The reagent will not
completely dissolve. The
solution will begin to turn
yellow.
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NITROGEN, TOTAL, Test 'N Tube, continued

. -
0.
TN Reagent C Via

blank 2mL
TN Reagent C Vid

10.10

Note: Follow these
instructions for inversion
or low results may occur.
Hold the vial vertical with
the cap up. Invert the vial
and wait for all of the
solution to flow to the cap
end. Pause. Return the vial
to the upright position and
wait for all of the solution
to flow to the vial bottom.
Thisisoneinversion (10
inversions = 30 seconds).
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a 3
TIMER
| ce | [ ENTER]

11.

:05:00 Timer 3
ENTER
5

Note: The yellow color
will intensify.

%
12.
COD/TNT

Note: For increased
performance, a diffuser
band covers the light path
holes on the adapter. Do
not remove the diffuser
band.



NITROGEN, TOTAL, Test 'N Tube, continued

13. )
blank
Reagent Cvia

Note: Do not move the vial
fromsideto sideasthiscan
cause errors.

(ZERO )
\ 0 _
14.
ZERO
0.0mg/L N

Note: Wiping with a damp
towel, followed by a dry
one, will remove
fingerprints or other marks.

Note: Thereagent blank is
stable when stored in the
dark; see Blanks For
Colorimetric Measurement
following these steps.

. 15.

TN Reagent C vid

Note: Multiple samples
may be read after zeroing
on one reagent blank.
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(READ )
® i)
16. READ

mg/L nitrogen (N)

Note: Sandard Adjust may
be performed using a
prepared standard (see
Sandard Adjust in Section 1).

Note: If the display flashes
“limit”, dilute the sample
and repeat the digestion
and the colorimetric finish.
The digestion must be
repeated for accurate
results; diluting and
repeating the color finish
does not yield complete
results. Multiply the result
by the dilution factor; see
Section 1.



NITROGEN, TOTAL, Test 'N Tube, continued
REQUIRED REAGENTS

Description Cat. No.
Test "N Tube Total Nitrogen Reagent Set (50 VialS).......ccvvrerveieeieneneneieeeseseeseeeees 26722-45
Includes:

TN Reagent C Vials, Acid Solution®, SO0/PKQ .......ccoeeeirinereiniseseeese e 26721-45

TN Hydroxide Reagent Sample Digestion Vials*, 50/pKg.......cccccovvveeeceneieiieenens 26717-45

Quantity Required
Description Per Test Unit Cat. No.
TN Persulfate Reagent Powder Pillows........... 2 pillows........ 100/pkg............. 26718-49
TN Reagent A, Bisulfite Powder Pillows......... 2 pillows........ 100/pkg....ccc....... 26719-49
TN Reagent B, Indicator Powder Pillows........ 2 pillows........ 100/pkg....ccce..... 26720-49
REQUIRED APPARATUS
DRB 200 Reactor, 110 V, 15X 16 MM tUDES........oevivveeeiveeee e steee s LTV 082.53.40001
DRB 200 Reactor, 220 V, 15 X 16 MM tUDES........covivreeeiiereeeeeieee e sereeeeseeee e LTV 082.52.40001
COD/TNT AdAPLEr......cooviieiiriirieieieeseeseeese e Lo, each............ 48464-00
Funnel, MIiCro........ccooviiiiiiiiieee e Lo, each.............. 25843-35
Pipet, TenSette, 1.0-10.0 ML .....cccccovevviiviievievieiens Lo each.............. 19700-10
Pipet Tips for 19700-10 ......cccccevivivieeienie e Lo 50/pkg......c....... 21997-96
Pipet, TenSette, 0.1 t0 1.0 ML ..ccooviviveeicrereene, Lo, each.............. 19700-01
Pipet Tips for 19700-01 .........ccccoovivrereneiiinieseeeins 2 50/pKg.....ccccu.. 21856-96
Test Tube Cooling RacK ..., 1-3 each............ 18641-00
OPTIONAL REAGENTS
Quantity Required
Description Per Test Unit Cat. No.
Nitrogen,Ammonia, 100 mg/L NH;N ............ 500 mL......... 24065-49
Nitrogen, Ammonia, Voluette Ampule, 160 mg/L NH,-N, 10 mL ........ 16/pkg.......... 21091-10
SUITUNC ACIH, ACS....o ittt er s s 500 mL .............. 979-49
Primary Standards for Kjeldahl Nitrogen...........cccccveveieneienincnciienns setof 3.......... 22778-00
Ammonium pP-TOIUENESUITONELE. ..........cceeeririeereresiee e 250 .. 22779-24
Glycine p-TolUENESUITONGLE ........c.ccueeeeeie et 25Q..cnen. 22780-24
Nicotinic Acid p-TolUENESUITONALE ........cueeueevece e 25Q..ccnen. 22781-24
Sodium Hydroxide Standard Solution, 5.0 N........ccccceeeeveeiecnnnee 50mL MDB............ 2450-26
Wastewater Effluent Standard, Inorganics
(NHz—N, NOsN, PO,, COD, SO,, TOC) .....cccerurrrrrrrrrreerenresereenens 500 mL .......... 28332-49

WaLer, OrganiC-frEE ..o 500 mL .......... 26415-49

* Not available separately.
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NITROGEN, TOTAL, Test 'N Tube, continued
OPTIONAL APPARATUS

AMPUIE BIreaker Kil.......oooieeiiiiieieeeseseee e each.......... 21968-00
Balance, analytical, 115 VAC.......coc it each.......... 28014-01
Balance, analytical, 230 VAC ...t each.......... 28014-02
(@0 (0 11070 1= SO 2/pkg.......... 14647-02
Cylinder, graduated, mixing, 25 mL (3 required) .......ccccceocevereneenninnene each.......... 26363-40
Flask, volumetric, Class A, 1000 mL (3 required).........ccoccevervreennrenrenne each.......... 14574-53
Flask, volumetric, CIass A, 100 ML ....ccovceeeiieeiee et sveee s sreee e each.......... 14574-42
Pipet, volumetric, Class A, 20 ML .....ocvvveve e each.......... 14515-20
Pipet Tips, for 19700-01 TenSette Pipet ......ccccceveeveeveccecce e 1000/pkg.......... 21856-28
pH Paper, 110 11 pH UNItS.....ccooiiiieecie e 5ralls/pkg.............. 391-33
DRB 200 Reactor, 110V, 21 x 16 mmand 4 X 20 MM .....o.coveeeeieeeeceeeeeee s LTV082.53.42001
DRB 200 Reactor, 220V, 21 x 16 mm and 4 X 20 MM.....cocveeeevceeeeeieee e, LTV 082.52.42001
DRB 200 Reactor, 110V, 9x 16 mmand 2 X 20 MM......ceeveveeerciereerreee e LTV 082.53.30001
DRB 200 Reactor, 220V, 9x 16 mm and 2 X 20 MM......c.ccecerereeererenenennes LTV082.52.30001
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Method 10072

NITROGEN, TOTAL, HR, Test ‘N Tube™ (10.0 to 150.0 mg/L N)

TNT Persulfate Digestion Method

1. DRB200

103

~106 °C
(
105°C )

Note: For proof of
accuracy, run a 125 mg/L
NH3-N standard through
digestion and analysis.

2. Reagent blank
Total Nitrogen
Persulfate Reagent
Powder Pillow

HR Total Nitrogen
Hydroxide Digestion
Vid

Note: Wipe off any reagent
that gets on the
lid or the tube threads.
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For water and wastewater

C_—
|

3.0.5mL
30

Reagent blank

Note: Alternate water must
be free of all nitrogen-
containing species.

Note: The persulfate
reagent may not dissolve
completely after shaking.

Note: Onereagent blank is
sufficient for each set of
samples using the samelots
of reagents.

Note: Thereagent blank is
stable for aslong as seven
days when stored in the
dark; see Blanks for
Colorimetric M easurement
following this procedure.

I

4. Sample

Total Nitrogen
Persulfate Reagent
Powder Pillow

HR Total Nitrogen
Hydroxide Digestion
Vid .

Note: Wipe off any reagent
that gets on the lid or the
tube threads.



NITROGEN, TOTAL, HR, Test ‘N Tube, continued

5.0.5mL 6.

Note: The persulfate
reagent may not dissolve
completely after shaking.

= A
CONC | [ PRINT
6 9
ENTER
|

9. 69 10. Total Nitrogen
mg/L, N Pillow blank
ZERO

Note: For alternate forms

(NH3, NO3), pressthe 15

CONC key.
TIMER ENTER
3

[
PR7GM

7. , 8. Test 'N Tube HR
Total Nitrogen

Press: PRGM
Note: Itisveryimportant  The display will show:
to removethevialsfromthe -
Reactor after exactly 30 PRGM
minutes.
= B
| =

11. , 12 ,
Total Nitrogen Reagent  Total Nitrogen Reagent
B Powder Pillow Cvid

15 2mL

02:00 Timer 2

ENTER

2

Note: The reagent will not
completely dissolve. The
solution will begin to

turn yellow.
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NITROGEN, TOTAL, HR, Test 'N Tube, continued

13.
10

Note: Proper mixing is
important for complete
recovery. Hold the vial
vertical with the cap up.
Invert the vial and wait for
all of the solution to flow to
the cap end. Pause. Return
thevial to the upright
position and wait for all of
the solution to flow to the
vial bottom. Thisis one
inversion (10 inversions =
30 seconds).

a N
TIMER
| CcE | [ ENTER]

14.
:05:00 Timer 3

ENTER

Note: Theyellow color will
intensify.
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4 E(E

15. COD/TNT

Note: For increased
performance, a diffuser
band coversthe light path
holes on the adapter. Do
not remove the diffuser
band.

Hach

Note: Do not move the vial
from side to side during
insertion, asthis can cause
errors.

Note: Wipe with a damp
towel, followed by a

dry one, to remove
fingerprints or other marks.



NITROGEN, TOTAL, HR, Test 'N Tube, continued

ZERO READ
0 o« *
17. ZERO .18 19. Hach 20. READ
Note: Wipe with a damp ' mg/L nitrogen (N)
0 LN towel, followed by a .
mg
?ry one,.t(: remo:/rf]s K Note: Sandard Adjust may
ingerprintsor other marks. be performed using a
prepared standard (see
Standard Adjust in
Sectionl of the Procedures
Manual).

Note: Do not move the vial
from side to side during
insertion, asthis can cause
errors.

Note: If the display flashes
Limit, dilute the sample
and repeat the digestion
and the colorimetric finish.
Note: Multiple samples The digestion must be

may be read after zeroing  repeated for accurate

on one reagent blank. results; diluting and
repeating the color finish
does not yield complete
results. Multiply the result
by the dilution factor; see
SECTION 1.
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NITROGEN, TOTAL, HR, Test 'N Tube, continued

REQUIRED REAGENTS

Test "N Tube HR Total Nitrogen Reagent Set (50 vials) ............. 27141-00
Includes: (1) 26718-46, (1) 26719-46, (1) 26720-46, * (50) Hydroxide Digestion Vials,
*(50) Acid Solution Vias

Quantity Required
Description Per Test Unit Cat. No.
HR Total Nitrogen Hydroxide Digestion Vidls............. lvid ......... 50/PKG o *
Total Nitrogen Persulfate Reagent Powder Pillows....1 pillow ....... 50/pKg ..o 26718-46
Total Nitrogen Reagent A, Bisulfite Powder Pillows.1 pillow....... 5107/ o] (o I 26719-46
Total Nitrogen Reagent B, Indicator Powder Pillows.1 pillow ....... 50/pKg ..oevrveeene 26720-46
Total Nitrogen Reagent C Vials, Acid Solution............ lvid ......... 50/PKG e *
REQUIRED APPARATUS
DRB 200 Reactor, 110V, 15X 16 MM tUDES........covevveeeisreee et sreee e sveee s LTV 082.53.40001
DRB 200 Reactor, 220 V, 15 X 16 MM tUDES........ccoeiririiereeeeeeees LTV082.52.40001
COD/TNT AdaPLEN .....cceveeeieeeieriesienee s Lo €aCh ....coceueeees 48464-00
FUNNEL, MICTO ... e s i each ....ccoceuueeen. 25843-35
Pipet, TenSette, 0.1t0 1.0 ML....cooeiiiieeeeeeeeee e i ech....cooeu.. 19700-01
Pipet Tipsfor 19700-01 ........cccevrerereeereseneee e 2 50/pKg ..ooveviinnne 21856-96
Test Tube Rack, for cooling Vias........ccceeveveveiieeneenen, 1-3.. each ... 18641-00
OPTIONAL REAGENTS
Nitrogen, Ammonia, 1000 mg/L NHz N .....ccooiiiiieieee e i 23541-53
Nitrogen, Ammonia, Voluette Ampule,

1000 M@/L NHgN, 20 ML .ooviiiiiecieieeeseeeee e 16/pKg .ovvveneeee 23541-10
SUITUINC ACI, ACS.....oiee e 500 ML oo 979-49
Primary Standards for Kjeldahl Nitrogen...........ccocevvvivveiieceennenne. setof 3., 22778-00
Ammonium p-Toluenesulfonate..........ccccceevvevce e 250 i, 22779-24
Glycine p-TOlUENESUITONELE..........ccceovriereeiee e 250 e 22780-24
Nicotinic Acid p-Toluenesulfonate...........coeoervrereeeene e 250 e, 22781-24
Sodium Hydroxide Standard Solution, 5.0 N ..........cccceeeveneee. 50mL MDB................... 2450-26
Wastewater Influent Standard, Inorganics

(NHz—N, NOsN, PO,, COD, SO,, TOC).....ccsrvrrrrrerererennens 500 mL ...ccoeenee 28331-49
Water, OrganiC-free.......coive i 500mML .vveveernens 26415-49

* These items are not sold separately. Please order the complete set (Cat. No. 27141-00) as a replacement.
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NITROGEN, TOTAL, HR, Test 'N Tube, continued

OPTIONAL APPARATUS

Description Unit Cat. No.
Ampule Breaker Kit ..o each.....cccoee.e. 21968-00
Balance, analytical, 115 VaC ......cccceceeverini e each.....cocoeeuee. 28014-01
Balance, analytical, 230 VAC .........coeceeveveni e each.....ccceeueee. 28014-02
(00 £ 0 1070 1= SO 20pKg..cceveennen. 14647-02
Cylinder, graduated, mixing, 25 ML ......ccccccvvevveeviennenne 1 I eaCh...ooccevvenns 26363-40
DRB 200 Reactor, 110V, 21 x 16 mmand 4 X 20 MM.....cocveeeeecereeecveee e LTV082.53.42001
DRB 200 Reactor, 220V, 21 x 16 mmand 4 X 20 MM.....cocceeeeecereeeveee e LTV 082.52.42001
DRB 200 Reactor, 110V, 9x 16 mmand 2 X 20 MM......ceeeveereevcereeeieee e LTV 082.53.30001
DRB 200 Reactor, 220V, 9 X 16 mmand 2 X 20 MM......ceevveeeevvcereeeieee e LTV 082.52.30001
Flask, volumetric, Class A, 1000 ML .....ccooveevvveevveennee. K JUT— €Ch....ccvvvenne 14574-53
Flask, volumetric, Class A, 200 ML .....cccvveeeeeiieceeeeee e e eaCh..coocvevrinnns 14574-45
Pipet, volumetric, Class A, 25 ML .....cccovecveveececcr e, 2 e eaCh..coocvviiens 14515-40
Pipet Tips, for 19700-01 TenSette Pipet ........cccooveveieecereneenene 1000/pKg....ccvvrveneee 21856-28
pH Paper, 110 11 pH UNItS......ccooiiiiiieereneeeese s 5rolls/pkg....cccccevveinee 391-33

For Technical Assstance, 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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Method 10129

ORGANIC CARBON, TOTAL, Low Range (0.0-20.0mglL C)

Direct M ethod* For water, drinking water, and wastewater

N
// mmm
1. DRB 200 2. 3.pH2.0 Buffer 4,
10mL Solution  0.4mL . 10
103-105 °C . stir bar

Note: Use pH paper to
Note: See DRB 200 user 20ML erlenmeyer flask make sure the sample pH
manual for selecting pre- . is 2.
programmed temperature

applications.

a6

5. Low Range Acid 6. 7. TenSette® Pipet 8.

Digestion vial TOC Persulfate Powder 3.0mL Indicator Ampule
:sample reagent Pillow reagent blank

blank . ( )

Note: A reagent blank is sample 3.0mL

required for each series of ) Note: Do not touch the

samples. ) ampules on the sides
after wiping. Pick them
up by the top.

* Patent pending
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ORGANIC CARBON, TOTAL, Low Range, continued

4= E(G

9. 10. 11. 12. COD/TNT
Acid Digestionvial

(103-105 °C)

Note: For increased
performance, a diffuser
band covers the light path
holes on the adapter. Do
not remove the diffuser
band.

Note: Do not invert or tilt
the vial after inserting
the ampule to prevent
the Indicator Reagent
from mixing with the
contents of the acid
digestion vial.

STORE STORE
1 1
PRGM CONC
7 6
ﬁ

13.LowRangeTOC  14. 116 15. reagent blank 16. reagent blank
ENTER.
mg/L ZERO

Press. PRGM .

The display will show:

2
PRGM* Note: The liquid in the

reagent blank vial should
be dark blue.
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ORGANIC CARBON, TOTAL, Low Range, continued

17. . 18. zERO . 19.

00mgL C

21. . 22. READ

mg/L C
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ORGANIC CARBON, TOTAL, Low Range, continued
REQUIRED REAGENTS

Description Qty/Test Unit Cat. No.
Total Organic Carbon Direct Method Low Range

Test "N Tube REAgENT SEL.......coveiieiresee e 50vials.......... 27603-45
Includes:
Acid Digestion Solution Viads, Low Range TOC................... 1l L5107/ o/ (o [N *
Buffer SolUtion, SUITAEE.........ooceeeeeeee e 04mL......... 25mL...cccnnee. 452-33
FUNNEL, MICTO ... e i each.......... 25843-35
Indicator Ampules, Low Range TOC .........ccooevvverirenieienennn. 1o 10/pKg..eccieeieeeiee *
TOC Persulfate Powder PIHHOWS ........ccccceveveieeieie e i 50/pKg....ccvereireirenns *
Water, organic-free** ... 30mL ....... 500 mL.......... 26415-49
REQUIRED APPARATUS
Description Qty/Test Unit Cat. No.
Cylinder, graduated, 10-mL ......ccccoooeeveevieececeee e, TR eCh...cccoen. 508-38
DRB 200 Reactor, 110V, 15 X 16 MM tUDES ........ccoecvviiriece e, LTV082.53.40001
DRB 200 Reactor, 220 V, 15 X 16 MM tUDES ........ccccovereeererereee e LTV082.52.40001
Flask, Erlenmeyer, 50-ML .......ccoovvviieienrseceese e O each.............. 505-41
Magnetic Stirrer, 115V, 4" X 4" ..o, Lo, each.......... 28812-00
Test TUDE RECK .....cveieeieree e 1-3 e each.......... 18641-00
Pipet, TenSette®, 0.1t0 1.0 ML.....cccoovvveeeeeeeieeeeeeeeeeeeeeeeeeeens Lo each.......... 19700-01
Pipet, TenSette®, 1.010 10.0 ML.....cocooveeeveeeeeeeeeeeeaenes Lo, each.......... 19700-10
Pipet Tips, for 19700-01 TenSette® Pipet.........ccoveveererinneee. 2 50/pkg.......... 21856-96
Pipet Tips, for 19700-10 TenSette® Pipet.........cccccecvevriinnneee, 2, 50/pKg ...veee 21997-96
Stir Bar, MagNELiC .....oceeeevieiiiiese et Lo each.......... 45315-00
Wipes, Disposable, KIMWIPES..........ccveveveveneseeeee e Lo 280/pkg.......... 20970-00
OPTIONAL REAGENTS
Potassium Acid Phthalate............ccooeieiriniieeesesee e 500Q...cccenene 315-34
Sulfuric Acid Reagent Solution, 5.25 N........cccceeevieeveeveeneenns 100 mL MDB............. 2449-32
TOC Standard Solution Ampules (KHP Standard, 1000 mg/L C) ........... 5/pkg.......... 27915-05
Wastewater Effluent Standard, Inorganic

(NH3—N, NO3—N, PO,4, COD, SOy, TOC) ....covvverereirerrrreicrrsenennanas 500 mL .......... 28332-49

* These items are not sold separately.
** This item must be purchased separately.
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ORGANIC CARBON, TOTAL, Low Range, continued

OPTIONAL APPARATUS
ANAYLICA BAIANCE ... each.......... 28014-01

DRB 200 Reactor, 110V, 21 x 16 mmand 4 X 20 MM.......cooevevveeviveeireeennen, LTV082.53.42001
DRB 200 Reactor, 220V, 21 x 16 mm and 4 X 20 MM.....cocveeevecerecereee e LTV082.52.42001
DRB 200 Reactor, 110V, 9 X 16 mmand 2 X 20 MM......ceevvrereieceeeieieee e LTV 082.53.30001
DRB 200 Reactor, 220V, 9 X 16 mmand 2 X 20 MM......coeevvveeeeiceeeeieine e LTV 082.52.30001
Flask, VOIUMELTTC, 100-NIL ..eeeiiveieiiereee e seeee e sereee s e e s e e s sre e e s svreesseraeessans each.......... 14574-42
Pipet, Class A, 200-IML ......covieieeieiese e each.......... 14515-35
Pipet, Class A, 15.00-ML ...cc.ooviieiiii et each.......... 14515-39
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Method 10173
ORGANIC CARBON, TOTAL, Mid Range (15-150 mg/L C)

Direct M ethod* For wastewater and industrial waters

[/
U )

HRS MIN SEC

1. DRB200 2. 3.pH2.0 Buffer 4,
10mL Solution  0.4mL ) 10
103-105°C . stir bar

Note: Use pH paper to
50mL erlenmeyer flask P pap

Note: See DRB 200 user make sure the sample pH
manual for selecting . is 2.

pre-programmed

temperature applications.

5. Mid Range Acid 6. TOC Persulfate 7. TenSette® Pipet 8.

Digestion vid Powder Pillow 1.0mL Indicator Ampule
:sample reagent reagent blank

blank . . ( ) ,

Note: A reagent blank is sample

required for each series of Note: Do not touch the
samples. : ampules on the sides

after wiping. Pick them
up by the top.

* Patent pending
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ORGANIC CARBON, TOTAL, Mid Range, continued

@
1
9. 10. 11. 12. COD/TNT
2 . . 1
(103-105 °C)

Note: For increased
performance, a diffuser
band covers the light path
holes on the adapter. Do

Note: Do not invert or tilt i the diff
the vial after inserting Egn(rjemove e ditffuser

the ampule to prevent
the Indicator Reagent
from mixing with the
contents of the acid
digestion vial.

-
STORE STORE
1 1
PRGM PRGM
7 7

ENTER

13. Mid Range TOC 14. 117 15. reagent blank 16. reagent blank
ENTER.
mglL ZERO

Press. PRGM .

The display will show:

2
PRGM? Note: The liquid in the

reagent blank vial should
be dark blue.

197



ORGANIC CARBON, TOTAL, Mid Range, continued

17. . 18. ZzERO . 19.

Omg/L C

21. . 22. READ

mg/L C
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ORGANIC CARBON, TOTAL, Mid Range, continued

REQUIRED REAGENTS
Total Organic Carbon Direct Method Mid Range

Test "N Tube REAgENT SEL ..o 50 vials.......... 28159-45
Includes:

Quantity Required
Description Per Test Unit Cat. No.
Acid Digestion Solution Vias, Mid Range TOC ................... 1o 50/pKg..cveieeniiiee *
Buffer Solution, Sulfate..........cccevveveie e 04mL ... 25mL.............. 452-33
[ U101 I 0 0T (o T T, each.......... 25843-35
Indicator Ampules, Mid/High Range TOC.........c.cccoeeevenenee. i 15107) o/ (o [ *
TOC Persulfate Powder PIlIOWS .........cccooviiineieenceseeens 1o 50/pKg..eeevereieeeiee *
Water, organiC-free** ... 1.0mL....... 500 mL.......... 26415-49
REQUIRED APPARATUS
DRB 200 Reactor, 110 V, 15X 16 MM tUDES........covivveeeiireee et steee s LTV 082.53.40001
DRB 200 Reactor, 220 V, 15 X 16 MM tUDES........cevivveeeiireee et steee e sieee e LTV 082.52.40001
Cylinder, graduated, 10-mL ..........ccevevireeecece e i each.............. 508-38
Flask, Erlenmeyer, 50-ML .......cccccvvirvien v 1o, each.............. 505-41
Magnetic Stirrer, 115V, 4" X 4" ..o i each.......... 28812-00
Test TUDE RACK......ccce e 13 each.......... 18641-00
Pipet, TenSette®, 0.110 1.0 ML ...cvcvvcveverercieece e Lo, each.......... 19700-01
Pipet Tips, for 19700-01 TenSette® Pipet.........ccccocvevevevevenenee. 2 i, 50/pkg.......... 21856-96
Stir Bar, MagNELiC......ccovvvieieecesecee e Lo, each.......... 45315-00
Wipes, Disposable, KIMWIPES.........cococervervee e, 1. 280/pkg.......... 20970-00
OPTIONAL REAGENTS
Description Per Test Unit Cat. No.
TOC Standard Solution (KHP Standard, 1000 mg/L C) ......ccccvvvevvennnee. 5/pkg.......... 27915-05
Potassium Acid Phthal@ale ..........c.cceoviciiece e 500g...cccunne 315-34
Sulfuric Acid Reagent Solution, 5. 25 N ........ccccevvvrieeceneneene 100 mL MDB............ 2449-32
OPTIONAL APPARATUS
ANalYtical BalANCE........cooiieiieeeeeee e e each.......... 28014-01
DRB 200 Reactor, 110V, 21 x 16 mmand 4 X 20 MM .......cccceeveeeveenescvennnens LTV 082.53.42001
DRB 200 Reactor, 220V, 21 x 16 mm and 4 X 20 MM ....ccceeeevcveeeercveeeesieeeens LTV 082.52.42001
DRB 200 Reactor, 110V, 9x 16 mmand 2 X 20 MM ......ccccevvveveeceereesieennn LTV082.53.30001
DRB 200 Reactor, 220V, 9x 16 mmand 2 X 20 MM ......ccccevevvveeveereesieennn, LTV082.52.30001
Flask, VOIUMELIIC, 100-ML ......evviiiieiieieeeeeee e e e ee e eee e e s s esrreeee s s sennens each.......... 14574-42
Pipet, Class A, 10.00-ML ..c..ooiiieeeee e each.......... 14515-38
Pipet, Class A, 15.00-ML .....oiuiiieeieee e each.......... 14515-39
Pipet Tips, for 19700-01 TenSette PIPet .......ccccoceveieeenenieeeeseseee 1000/pkg.......... 21856-28

* These items are not sold separately.
** This item must be purchased separately.
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Method 10128
ORGANIC CARBON, TOTAL, High Range (20-700 mg/L c)

Direct M ethod* For wastewater and industrial waters

1. DRB200 2. 3.pH2.0 Buffer 4,
10mL  stir bar Solution  0.4mL
103-105°C . 50mL erlenmeyer flask Note: Use pH paper to 10
Note: See DRB 200 user ) _make sure the sample pH
manual for selecting pre- is 2.
programmed temperature
applications.
5. High Range Acid 6. TOC Persulfate 7. TenSette® Pipet 8.
Digestion vial Powder Pillow 0.3mL Indicator Ampule
:sample reagent . reagent blank
blank . ( ) ,
Note: A reagent blank is sample
required for each series of : ) Note: Do not touch the
samples. ampules on the sides

after wiping. Pick them
up by the top.

* Patent pending
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ORGANIC CARBON, TOTAL, High Range, continued

Note: Do not invert or tilt
the vial after inserting
the ampule to prevent
the Indicator Reagent
from mixing with the
contents of the acid
digestion vial.

PRGM
7

13. High Range TOC

Press: PRGM

The display will show:
PRGM?

2
(103-105 °C)

lIiiii' Iiiiiil
1 1

TIME
5
ENTER

14. 115

ENTER.
mg/L ZERO

4= E(G

11. 12. COD/TNT

Note: For increased
performance, a diffuser
band covers the light path
holes on the adapter. Do
not remove the diffuser
band.

15. reagent blank 16. reagent blank

Note: The liquid in the
reagent blank vial should
be dark blue.
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ORGANIC CARBON, TOTAL, High Range, continued

17. . 18.zERO . 19. 20. sample

Omg/L C

21. . 22. READ

mg/L C
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ORGANIC CARBON, TOTAL, High Range, continued

REQUIRED REAGENTS
Total Organic Carbon Direct Method High Range

Test "N Tube ReagENt SEL.......ccooiveeieereeee e 50 vids.......... 27604-45
Includes:
Description Qty/Test Unit Cat. No.
Acid Digestion Solution Vials, High Range TOC.................. 1o 50/PKg...ceivieeiriinienes *
Buffer Solution, SUITAEE.........ccvevi i 04mL......... 25mL.............. 452-33
FUNNEL, MICTO ...t O each.......... 25843-35
Indicator Ampules, High Range TOC ........ccccovvviivceviecienee I 10/pKg..cccvrcereeeiee, *
TOC Persulfate Powder PIHIOWS .......ccccovveveeveeececc e 1o 15107/ o] (o [ *
Water, organiC-free* * ... ... 0.3mL....... 500 mL.......... 26415-49
REQUIRED APPARATUS
Cylinder, graduated, 10-mL .........cccoeeeeveveiiceeece e, T, each.............. 508-38
DRB 200 Reactor, 110 V, 15 X 16 MM tUDES ........coovviieiriri e LTV 082.53.40001
DRB 200 Reactor, 220 V, 15 X 16 MM tUDES ........cccvvereeeeere e LTV082.52.40001
Flask, Erlenmeyer, 50-ML .......ccoooviiiieiereneeeee e I each.............. 505-41
Magnetic Stirrer, 115V, 4" X 4" ..o | each.......... 28812-00
Safety Shield, laboratory bench ..., Lo each.......... 50030-00
TeSt TUDE RECK .....ceeiieeicerese e 13, each.......... 18641-00
Pipet, TenSette®, 0.1t0 1.0 ML.....cocoovvvveveeeeeeicieeeeceeeceeeeeeeans Lo each.......... 19700-01
Pipet, TenSette®, 1.0t0 10.0 ML.....c.coovevveeeeeeeecceeeeennes Lo each.......... 19700-10
Pipet Tips, for 19700-01 TenSette® Pipet.........cccocvvevririnnneee. 2, 50/pKg ...e.ev. 21856-96
Pipet Tips, for 19700-10 TenSette® Pipet.........cccoceevevrvrinneee, 2, 50/pKg ...e.ev. 21997-96
Stir Bar, MagNELiC .....cceeveeiieiieiese e T each.......... 45315-00
Wipes, Disposable, KIMWIPES.........cccceveve i Lo 280/pkg.......... 20970-00
OPTIONAL REAGENTS
Oxygen Demand Standard (BOD, COD, TOC), 10-mL Ampules.......... 16/pkg.......... 28335-10
Potassium Acid Phthalate..........c.cooeieiriieeee e 500g..cccoenene 315-34
Sulfuric Acid Reagent Solution, 5.25 N.........ccccevvievieevieeniennnns 100 mL MDB............. 2449-32
TOC Standard Solution Ampules (KHP Standard, 1000 mg/L C) ........... 5/pkg.......... 27915-05
Wastewater Influent Standard, Inorganic

(NH3-N, NO3—N, PO,4, COD, SOy, TOC) ....covverrereiererieeerenenenneeas 500 mL .......... 28331-49

* These items are not sold separately.
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ORGANIC CARBON, TOTAL, High Range, continued
OPTIONAL APPARATUS

ANAlYLical BAlANCE .........ecuveieiiceceee st each.......... 28014-01
DRB 200 Reactor, 110V, 21 x 16 mmand 4 X 20 MM.......ccccvevrvveeeveresveeenne LTV082.53.42001
DRB 200 Reactor, 220V, 21 x 16 mmand 4 X 20 MM......c.ccccoeveeeeeeecereseeenne LTV082.52.42001
DRB 200 Reactor, 110V, 9x 16 mm and 2 X 20 MM......ccceveveeriieeeceee e LTV082.53.30001
DRB 200 Reactor, 220V, 9Xx 16 mmand 2 X 20 MM.....cccoeeveeeeevcire e LTV 082.52.30001
Flask, volumetric, 1000-ML .....coveiiie ettt exch.......... 14574-53
Flask, VOIUMELIIC, 1O0-IML .....eoeiveiieiie ettt exch.......... 14574-42
Pipet, Class A, 10.00-ML ......cooiieiieecceeese et each.......... 14515-38
Pipet, Class A, 15.00-ML ...cooeieeeieesecee e each.......... 14515-39

** This item must be purchased separately.
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Method 8000
OXYGEN DEMAND, CHEMICAL For water, wastewater and

SSAVW ALl

Reactor Digestion Method* USEPA approved for reporting wastewater analysis**
Digestion

|
1. 500mL 2. DRB200 3. COD Digestion Reagent 4. 45
blender 2 Vid .
150°C . 2mL .(0~ 15,000
) Note: See DRB 200 user : mg/L 0.2mL
m;f_. rF a%rgterlig-lnsg’j(()e?]ioze manual for selecting sampl cop )
g ample ]
100 mL of sample. Pour the freperroagt:;??meo'lications gonc. gigestic;r\} " Note: For the Q-15,000
blended sampleinto a o anp ( n?glglj T;;ge” ial | mg/L range, pipet only
250-mL beaker. Sir with a 0.20 mL of sample, not
magnetic stirrer while 0'to 150 LowRange | 2.00mL of sample, using a
withdrawing a sample 001500 | HighRange | lensettePi p;t. For greater
aliquot. Thisimproves Soso00 Thaw accuracy analyzea
accuracy and 0 15, Pllgs ange | minimumof threereplicates
and average the results.

reproducibility.
Note: The reagent mixture  njote: Spilled reagent will

islight-sensitive. Keep affect test accuracy and is
unused vials in the opadué  hazardousto skin and other
shipping container, in a materials. Do not run tests

refrigerator if possible. The \;ith vials which have been

light striking the vials spilled. If spills occur, wash
during the test will not with running water.
affect results.

Caution: Some of the chemicals and apparatus used in this
procedure may be hazardous to the health and safety of the user if
inappropriately or accidentally misused. Please read all warnings
and the safety section of this manual. Wear appropriate eye
protection and clothing. If contact occurs, flush the affected area
with running water. Follow all instructions carefully.

* Jirka, A.M.; Carter, M.J. Analytical Chemistry, 1975, 47(8). 1397.
** Federal Register, April 21, 1980, 45(78), 26811-26812. The 0-15,000 mg/L range is not USEPA approved.
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OXYGEN DEMAND, CHEMICAL, continued

=> il < Heat for 2

5. 6. 7. 3-6 8. 2
blank .
Note: Many samples are
) 2mL (0~15000 digested completely in less
DRB 200 mg/L 0.2mL) than two hours. If desired,

measure the concentration
(while still hot) at 15
minute intervals until the
reading remains

Note: Oneblank must be  unchanged. Cool vialsto
run with each set of room temperature for final
samples. Run samplesand ~ measurement.

blanks with vials from the

samelot number (lot#ison

the container |abel).

Note: Thevial will become Note: Be sure the pipet
very hot during mixing. isclean.

Choose a
range

0. 10. 11.cob

¢ Colorimetric method,
0-150 mg/L COD
Note: If a pure green color e Co|orimetric method,
appears in the reacted 0-1,500 mg/L COD
sample, measure the COD o o) orimetric method,
and, if necessary, repeatthe  0-15,000 mg/L COD
test with a diluted sample.
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OXYGEN DEMAND, CHEMICAL, continued

Colorimetric Deter mination, 0 to 150 mg/L COD

-

STORE | [ CONC =

PRGM ! 6 l
7

1. chemical oxygen 2.16 3. COD/TNT 4. blank
demand (COD), low ENTER. . _
range L COD Note: Wiping with a damp
mg/L, towel, followed by a dry
ZERO : one, will remove
Pross PRGM Note: For alternate form fingerprints or other marks.
&S (O,), pressthe CONC key. Note: For increased
The display will show: performance, a diffuser
band coversthe light path
PRGM ? holes on the adapter. Do
not remove the diffuser
band.
ZERO
0
5. blank 6. . 1.ZERO . 8.
Note: The blank is stable
when stored in the dark.
See Blanks for :
Colorimetric Omg/L COD

Determination following

Note: Do not move thevial  these procedures.
fromsideto sideasthiscan
cause errors.
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OXYGEN DEMAND, CHEMICAL, continued

(READ )
. * Y
9. 10. . 11.READ
mg/L COD

Note: Do not move the vial
fromsideto sideasthiscan
cause errors.

Colorimetric Determination, 0to 1,500 and 0 to 15,000 mg/L COD

STORE PRGM &
PRGM ! ! l
7
ENTER

1. chemical oxygen 2.17 3. COD/TNT 4. blank
demand, high range .

EN-;-ERéOD Note: Wiping with a damp
mg/L., towel followed by a dry one
ZERO : will remove fingerprints or
Press. PRGM Note: For alternate form other marks.
The display will show:  (O2), pressthe CONC key.
PRGM ?

208



OXYGEN DEMAND, CHEMICAL, continued

ZERO
0
5. blank 6. . 1.ZERO
The blank is stable when
stored in the dark. See
Blanks for Colorimetric 0mg/L COD
] . Determination following
Note: _Do not_ moveth'ewal these procedures.
fromsideto sideasthiscan
cause errors.
([ READ )
. * Y
9. 10. . 11. READ
mg/L COD

Note: When using High

Note: Do not move the vial Range Plus COD Digestion
fromsideto sideasthiscan Reagent Vials, multiply the
cause errors. reading by 10.

Note: For most accurate
results with samples near
1,500 or 15,000 mg/L COD,
repeat the analysiswith a
diluted sample.
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OXYGEN DEMAND, CHEMICAL, continued

REQUIRED REAGENTS

Description Qty/Test Unit Cat. No.
Select the appropriate COD Digestion Reagent Vial:
Low Range, 0t0 150 Mg/L COD........ccccovvrereienerieneenns lto2vials..... 25/pkg.......... 21258-25
High Range, 0to 1,500 mg/L COD ........cccecevineirennennns 1lto2vials..... 25/pkg.......... 21259-25
High Range Plus, 0 to 15,000 mg/L COD.........ccccevuenee. 1lto2vids..... 25/pkg.......... 24159-25
Water, deioNiZEd.........cceveirireiee s Varies......oeuen. AL 272-56
REQUIRED APPARATUS
Blender, Osterizer, 120V, 14 SPEEd.......cccevvvrereeenerierieinens Lo each.......... 26160-00
Blender, Osterizer, 240V, 14 Speed......ccoovvvveeceeneseneeeen, | each.......... 26160-02
DRB 200 Reactor, 110 V, 15X 16 MM tUDES........covvvveeeiireeeeereee s sreeessreee s LTV 082.53.40001
DRB 200 Reactor, 220 V, 15X 16 MM tUDES ....cecevveeiieieee et LTV 082.52.40001
COD/TNT AdPLEN ... Lo each.......... 48464-00
Pipet, TenSette, 0.1t0 L.OML c..ocevvieeeiecececeeece e T, each.......... 19700-01
Pipet Tips, for 19700-01 TenSette Pipet .....cccoevvevvvceviennnnne Lo 50/pkg.......... 21856-96
Pipet, volumetric, Class A, 2.00 ML .....ccccvvvevevevvreneesenens | each.......... 14515-36
Pipet Filler, safety bulb...........ccooiiiiie Lo, each.......... 14651-00
Test TUDE RACK .......ccveieecieeceecee e 1to2racks......... each.......... 18641-00
ALTERNATE REAGENTS*
COD2, LR, 0t0 150 M@/L COD ......cccevvrerieerireenieenneees 1-2vids....... 25/pkg .......... 25650-25
COD2, HR, 0t0 1500 M@/L COD.......ccccvrerrerrreeenrerrenens 1-2vids....... 25/pkg.......... 25651-25
COD2, HR, 0t0 1500 M@/L COD........cccceeurerereeererrenens 1-2vids.....150/pkg.......... 25651-15
COD2, HR, 0t0 15,000 mg/L COD........ccccesvrererreernennes 1-2vids....... 25/pkg.......... 28343-25
OPTIONAL REAGENTS
Description Unit Cat. No.
COD Digestion Reagent Vials, 0t0 150 mg/L COD .........ccccveveevereenee. 150/pkg.......... 21258-15
COD Digestion Reagent Vials, 0t0 1,500 mg/L COD ........ccccevuennenee. 150/pkg.......... 21259-15
COD Standard Solution, 300 MO/L .....ccveereeerereereeese e seeeesenns 200mL .......... 12186-29
COD Standard Solution, 2000 MQ/L .....cccevereeeeereneenenese e seeeens 200mL .......... 22539-29
MEICUNIC SUITALE.......eeueieirieseeieeee e 28.3 grams............ 1915-20
Oxygen Demand Standard (BOD, COD, TOC), 10-mL Ampules.......... 16/pkg.......... 28335-10
Potassium Acid Phthalate, ACS.......cveie ittt 500Q...cccuuenne 315-34
Potassium Dichromate Standard Solution, 0.25 N ........cccocvveveveernnne. 1000 mL* ............ 1809-53
SUITUINIC ACI, ACS.....oicieeceee et 500 mL** .............. 979-49
Wastewater Effluent Standard, Inorganic

(NH3—N, NO3—N, PO,4, COD, SOy, TOC) ....oovrrerereirerrrreiciereneneanas 500 mL .......... 28332-49
Wastewater Influent Standard, Inorganic

(NH3—N, NO3—N, PO,4, COD, SOy, TOC) ....covvverereirererrcrcrerenennanas 500 mL .......... 28331-49
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OXYGEN DEMAND, CHEMICAL, continued
OPTIONAL APPARATUS

Balance, analytical, 115V ......cceoiiiiicese e each.......... 28014-01
Balance, analytical, 230 V......ccooe et each......... 28014-02
BEaKEN, 250 ML ... each........... 500-46H
Cylinder, graduated, 5 ML .........cooeieiiieeere e ech.............. 508-37
DRB 200 Reactor, 110V, 21 x 16 mmand 4 X 20 MM.......ccevvrierereeienienennens LTV 082.53.42001
DRB 200 Reactor, 220V, 21 x 16 mmand 4 X 20 MM.....coccveeeeveceeeeieiveee e LTV 082.52.42001
DRB 200 Reactor, 110V, 9x 16 mmand 2 X 20 MM........ccevevereiereennenn. LTV082.53.30001
DRB 200 Reactor, 220V, 9x 16 mm and 2 X 20 MM .....cccccevvrereererereereenenns LTV082.52.30001
Electromagnetic Stirrer, 120 V, with electrode stand...........cccccoocvvvreeenee. each.......... 45300-01
Electromagnetic Stirrer, 230 V, with electrode stand...........ccccoocvvvvceenee. each.......... 45300-02
Flask, volumetric, Class A, 1000 ML ....coceeeveeie e each.......... 14574-53
Flask, volumetric, Class A, 100 ML ...cooceveeeeee e eeeee e e e each.......... 14574-42
pH Paper, 110 11 pH UNItS.......cccooeeieie e 5rolls/pkg.............. 391-33
Pipet, serological, 5 ML ......cccviiriiececseereere et each.............. 532-37
Pipet Tips, for 19700-01 TenSette Pipet ..........ccccvevereieeienirienieenns 1000/pkg.......... 21856-28
Pipet, volumetric, Class A, 10 ML .....cooviiiieieiere e each.......... 14515-38
Spoon, MEaSUNNG, 0.5 G...coeriieirierierieeeese s each.............. 907-00
Stir Bar, 22.2 X 4.76 MM (7/8" X 3/16") ..c.eeueriieirene e each.......... 45315-00
S L ST 1 = (L= Y= SR each.......... 15232-00
1101 each.......... 26304-00

For Technical Assistance, Price and Ordering
In the U.SAA.—Call 800-227-4224
Outsidethe U.S.A.—Contact the Hach office or distributor serving you.
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Method 8166
OXYGEN, DISSOLVED, High Range (0to 15.0mg/L O,)

HRDO Method For water and wastewater

PRGM
7
ENTER

1. dissolved oxygen, 2.70 3. 4. High Range Dissolved
high range ENTER. 10mL (the  Oxygen AccuVac Ampul
mg/L, 02 blank) :
ZERO 0 :
. 40mL Note: Keep thetip
Pressl PRGM ) . immersed while the ampul
The display will show: fills completely.
PRGM ?
:30 :30

( TIMER )
- CE _,
T ENTER

L 2 —

TIMER ENTER 30
30 .

Note: The two-minute
period allows oxygen which
was degassed during
aspiration to redissolve in
Note: Accuracy is not the sample and react.
affected by
undissolved powder.

Note: The cap prevents
contamination with
atmospheric oxygen.
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OXYGEN, DISSOLVED, High Range, continued

("ZERO ) READ

- 0 ) _® i)
9. ZERO . 10. 11. READ

30
: mg/L O,
0.0mg/L 02

Note: If Reagent Blank Note: Sandard Adj ust may
Correction is on, the be performed using a
display may flash “ limit” . prepared standard (see
See Section 1. Section 1).
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OXYGEN, DISSOLVED, High Range, continued

REQUIRED REAGENTS

Quantity Required

Description Per Test Unit Cat. No.
High Range Dissolved Oxygen AccuVac

Ampuls, with 2 reusable ampul caps................... lampul ... 25/pkg.......... 25150-25
REQUIRED APPARATUS
Beaker, 5O ML ....cooiiirei e Lo, each........... 500-41H
Caps, ampul, bIUE..........ccoeeerrce e, VaES...ccoeveeenn, 25/pkg............ 1731-25
Sample Cell, 10-20-25 ML, W/ CaP .cvcevvrerreeereriereeeenees Lo, 6/pkg.......... 24019-06
OPTIONAL REAGENTSAND APPARATUS
AccuVac Dissolved OXygen SampPler.........cceerirererineneneseeese s each.......... 24051-00
ACCUVAC SNAPPES Kil...viieieiieeiececiece sttt nresre each.......... 24052-00
ACCUVEC DIAINEN ...ttt sttt eesaeenee b each.......... 41036-00
BOD bottle and stopper, 300 ML ......ccceeveereereeeeree e each............. 621-00
Dissolved Oxygen Meter, Portable HQ 10 .........cccooeiviinencneceninescenns each.......... 51815-01
Dissolved Oxygen Reagent Set (Buret Method)..........ccceevvercnieeenene 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
Outsidethe U.S.A.—Contact the Hach office or distributor serving you.

214



Method 8316
OXYGEN, DISSOLVED, L ow Range (0to 1000 pg/L O,) For boiler feedwater

Indigo Carmine Method (Using AccuVac Ampuls)

PRGM | STORE
PRGM ! !
7
ENTER

1. low rangedissolved 2.71 3.
oxygen ENTER. 10mL
. Hg/L, 02 (the blank)
(0 ZERO . Note: Samples must be
Press PRGM analyzed immediately and
cannot be stored.
The display will show:
PRGM ?

Note: For most accurate
results, perform a Reagent
Blank Correction using
deionized water (see

Section 1).
ZERO (READ |
0 Le *)
5. ZERO . 6. 40mL 7. 8. READ
Low Range Dissolved .
: Oxygen AccuVac Hg/L dissolved oxygen
Opg/Ll O2 ’
Note: The ampuls will
Note: If Reagent Blank ) . tain a small bi f
Correction is on, the Note. Keepthenp cc.)nzilna ntai pleceot Note: Usetheinitial
display may flash “ limitr . mmersed while the ampul - Wi felo mantan et reading. The readingis
fills completely. qualty. The solution Color e for 30 seconds. After

See Section 1. .
will be yellow. 30 seconds, the ampul

solution will absorb oxygen
fromthe air.
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OXYGEN, DISSOLVED, L ow Range, continued

REQUIRED REAGENTS & APPARATUS

Quantity Required

Description Per Test Unit
Low Range Dissolved Oxygen AccuVac Ampuls... 1 ampul................... 25/pkg
Beaker, 5O ML ..o TR each
Sample Cell, 10-20-25 mL, W/CAD ......covververerierierieene 1o 6/pkg
OPTIONAL REAGENTSAND APPARATUS

ACCUVAC SNAPPEN Kil ..ot each
Sodium Hydrosulfite, technical grade.........cccocoooeeeeeenenieeceeeereeeee, 5009

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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Method 8311
OZONE (0to0.25 mg/L O, 0t00.75mg/L O, or 0to 1.50 mg/L O,) For water

Indigo Method (Using AccuVac Ampuls)

PRGM ) (RECALL
PRGM U 2
7
ENTER

1. stored program 2.72 3. 4.
AccuVac ampuls low range ozone 40mL 40mL
Ozone (O,) 73 . (blank)
: mid range ozone Note: Samples must be
Press: PRGM 74 analyzed immediately and  Note: Ozone-free water
. ] . cannot be preserved for used for the blank may
The display will show: ~ highrange ozone. later analysis. See be deionized water or
PRGM ? ENTER . Sampling and Storage tap water.
mg/L, O3 following these steps for
ZERO . proper collection.

K
Q O ) ("ZERO |
" A
5. Indigo OzoneReagent ¢ 8. ZERO
AccuVac Ampul
blank
Note: Part of the blue color 0.00 mg/L O3

Note: Keep thetip will be bleached if ozoneis Note: Standardization for
immersed while the present. (The samplewill  thisprocedureis
ampul fills. be lighter than the blank.)  intentionally reversed.
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OZONE, continued

9. blank 10. READ

mg/L ozone

Note: Sandard Adjust may
Note: Standardizationfor  pe performed using a

this procedure is prepared standard (see
intentional ly reversed. Section 1).
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OZONE, continued

REQUIRED REAGENTS

Description
Ozone AccuVac Ampuls

Select one or more based on range:

0-0.25MQ/L c.veeieeeeceeseece e
0-0.75MQ/L v
O0-1.50 MQ/L v
Water, deionized.........cceevvcevevivcveeereenn,

REQUIRED APPARATUS

Beaker, 5OML ..evvveeeeieeereeee e

OPTIONAL APPARATUS

AccuVac Snapper Kit .....cccoceverereeienennn.
AccuVac Ampule sampler..........co.......

For Technical Assstance, Price and Ordering

Inthe U.S.A.—Call 800-227-4224

Quantity Required
Per Test Unit
................ 2 ampuls.................25/pkg
................ 2ampuls.................25/pkg
................ 2 ampuls.................25/pkg
................... (V2 (1= T —"
....................... 2. iiiieieneeee8Ch

Outside the U.S.A.—Contact the Hach office or distributor serving you.
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Method 10076
PH (6.5t0 8.5 pH units)

Colorimetric pH Determination Using Phenol Red For water and wastewater

PRGM TIME
PRGM 7 5
7
ENTER

1. pH method 2.75 3.
10mL
ENTER. PH
ZERO (the blank)
Press. PRGM

The display will show:

PRGM ?
ZERO
0
5. ZERO . 6. 7.1 8.
10mL . 1mL Phenol
Note: Sample temperature Red Indicator Soluti %n
must be 21-29 °C. - (the
prepared sample).
6.0 PH
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pH, continued

9. READ

pH

Note: Use of the Sandard
Adjust featureis highly
recommended. See
Accuracy Check.

Note: Any reading below
6.5 pH units will
be erroneous.
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pH, continued

REQUIRED REAGENTS & APPARATUS

Quantity Required

Description Per Test Units
Dropper, 0.5 & 1.0 ML MarkS......cccccvvveneieneneeesenieens i 20/pkg
Phenol Red Indicator Solution, spec grade................ 10mL........... 50 mL
Sample Cells, 10-20-25 ML, W/ CaP.....cccvveereeieeieeienens 2 6/pkg
OPTIONAL REAGENTS

PH 7.0 BUFfEr SOIULION .......c.eiiiiiieieeecieeesee e 500 mL
OPTIONAL APPARATUS

Description Units
Thermometer, -20 t0 110 °C, NON-MEICUIY ......cccoeeveeiirrerree e e seeneens each

For Technical Assistance, Price and Ordering

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

Outsidethe U.S.A.—Contact the Hach office or distributor serving you.
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PHOSPHONATES (0-25t00-125 mg/L)

Method 8007
For water, wastewater, and seawater

Per sulfate UV Oxidation M ethod*

8 0

PRGM
7
ENTER

[ SETUP] ZERO

1. phosphonates 2.80 3.
ENTER.
mg/L, PO4

Press: PRGM ZERO

The display will show:
PRGM ?

Note: For most accurate
results, perform a Reagent
Blank Correction using
deionized water (see

Table 1 4.
10mL
(blank )
25mL
50mL .(Sample )
50mL

Note: Clean glasswarewith

Section 1). 1:1 hydrochloric acid,
followed by a deionized
water rinse. Do not use
commercial detergents
containing phosphatesto
clean glassware.

Table 1
Expected Range (mg/L phosphonate) Sample Volume (mL)
0-2.5 50
0-5 25
0-12.5 10
0-25 5
0-125 1

* Adapted from Blystone, P; Larson, P, A Rapid Method for Analysis of Phosphonate Compounds, | nternational

Water Conference, Pittsburgh, Pa. (Oct. 26-28, 1981).
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PHOSPHONATES, continued

5. Potassium Persulfate
Phosphonate Powder
Pillow sample

6. Uv sample

Note: Wear UV safety

goggleswhilethelampison.

Note: Do not handle the
lamp surface. Fingerprints
will etch the glass. Wipe
lamp with a soft, clean
tissue between samples. Do
not use detergents with
phosphates to wash
glassware.

Note: A specially designed
cord adapter isavailable
for performing two
digestionswith asingle
power supply. A second UV
lamp isrequired.

( TIMER )
\ CE )

7.UV 8.
sample uv
TIMER ENTER

10

Note: Phosphonates are
converted to ortho-
phosphate in this step.

Note: The digestion step
may take lesstime.
Contaminated samplesor a
weak lamp could result in
incomplete digestion.
Check efficiency by running
alonger digestion to see if
readings increase.
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PHOSPHONATES, continued

o"%

9. "sample"

10mL .
(the prepared sample)

ZERO

13. ZERO

0.0 mg/L PO4

Note: If Reagent Blank
Correction is on, the
display may flash “ limit” .
See Section 1.

10. PhosVer 3
Phosphate Reagent
Powder Pillow

Note: A blue color will
formif phosphate is
present. Sample and blank
cells may develop color.

14.

225

ENTER

11.

122,00 TIMER 2
ENTER
2

Note: If sampleis colder
than 15 °C, 4 minutes are
required for color
development.

READ

15. READ

mg/L phosphate
phosphate

Table 2

Note: Standard Adjust may

be performed using a
prepared standard (see
Sandard Adjust in
Section 1).

12. ,
blank

Note: Perform Seps 12-15
within three minutes after
the timer beeps.




PHOSPHONATES, continued

REQUIRED REAGENTS
Phosphonates Reagent Set (100 tests)

Includes; (2) 21060-69, (1) 20847-69
Quantity Required

Description Per Test Unit
PhosVer 3 Phosphate Reagent Powder Pillows .... 2 pillows............ 100/pkg
Potassium Persulfate Pillow for Phosphonate.......... 1pillow ............ 100/pkg
Water, dBIONIZEd.........cooovveeeieeeee e VAES e, 4L
REQUIRED APPARATUS

Cylinder, mixing, graduated, 50 ML ........ccccoeevvvriverereennene. T each
GOgyles, UV SAELY......cceirieeieirierieie et i each
Pipet, serological, 25 ML .....cccoceeveviiiceeeece e 1o each
Pipet Filler, safety bulbD .......cccooeoriiiee e 1o each
Sample Cell, 10-20-25 ML, W/CaD ......ccevvveveerreieriesensieens 2 e 6/pkg
UV Lamp with power supply, 115V, with goggles............ i each
OR

UV Lamp with power supply, 230V .....cccevevvvieesiecieee 1o, each
OPTIONAL REAGENTS

Hydrochloric AcCid, 6.0 N (L1:1)...ccceiiriieeeirieieeeese e 500 mL
SUITUINC ACI, ACS ... e 500 mL
OPTIONAL APPARATUS

PH Paper, 110 11 pH UNItS.......cooeiiririieeeereeeeeeeseee e 5 rolls/pkg
Pipet, Serological, 2 ML .......cocvviiieece e each
Pipet, TEeNSatte, 1-10 ML ..ccoiveceeece et each
Pipet Tips, for 19700-10 Tensette PIpel.......c.ccoecvvievieeveerecveeseeieens 50/pkg
Thermometer, -20 t0 110 °C, NON-MEICUIY ......ccooereeierenr e each

For Technical Assistance, Price and Ordering
Inthe U.SA. call 800-227-4224
Outsidethe U.S.A.—Contact the Hach office or distributor serving you.
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Cat. No
............. 21060-69
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21134-00
............... 2066-40
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Method 8114
PHOSPHORUS, REACTIVE (0to45.0 mg/L PO,>) For water and wastewater

(Also called Orthophosphate) M olybdovanadate M ethod*
(Reagent Solution or AccuVac Ampuls)

Using Reagent Solution

PRGM PRGM
PRGM U l
7
ENTER

1. high range phosphate 2. 77 3. 4.
reagent solution ENTER. 25mL : 25mL :

mg/L, PO4 (the blank) (the prepared sample)
ZERO .

Press: PRGM Note: For alternate forms NOte:| F?r best rtesult; thled

. . (P P.OY), he CON sample temperature shou
The display will show: f@ 20s), pressthe CONC b 20,95 °C.
PRGM ?

[ TIMER | ZERO
| cE | {ENTER] 0
5. Molybdovanadate 6. 7. , 8. ZERO
5
0.0 mg/L PO4

Note: A yellow color will
formif phosphateis present.
A small amount of yellow
will be present in the blank,
because of the reagent.

* Adapted from Standard Methods for the Examination of Water and Wastewater.
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PHOSPHORUS, REACTIVE, continued

(READ )
® i)
9. 10. READ

mg/L phosphate (
)

Note: Use of the Sandard
Adjust feature with each
new lot of reagent is highly
recommended. See
Accuracy Check.

Using AccuVac Ampuls

PRGM SETUP
7 8

PRGM
7
ENTER

1. high range phosphate 2. 78
AccuVac Ampuls ENTER.
mg/L, PO4
ZERO .
Press: PRGM Note: For alternate forms
The display will show: (% P209) PresstheCONC
PRGM ? '

AN

40mL

Note: For best results,
sampl e temperature should
be 20-25 °C.
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4. Molybdovanadate
Reagent AccuVac Ampul

Note: Keep thetip
immersed while the ampul
fills completely.



PHOSPHORUS, REACTIVE, continued

: : (TIMER ZERO
| ce | [ENTER] o
5 6 7 , 8. ZERO
TIMER ENTER
5

Note: A yellow color will ' 0.0 mg/L PO4
formif phosphate is
present. A small amount of
yellowwill be present inthe
blank because of the
reagent.

(READ )

e + D)
9. 10. READ

mg/L phosphate (
)

Note: Use of the Sandard
Adjust feature with each
new lot of reagent is highly
recommended. See
Accuracy Check.
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PHOSPHORUS, REACTIVE, continued

REQUIRED REAGENTS AND APPARATUS (using Reagent Solution)

Quantity Required
Description Per Test Units
Molybdovanadate Reagent............cccceeevereenenenicnnne. 20mL....200 mL* MDB
Sample Cell, 10-20-25 ML, W/ CaP ...covereereererieeeienes 2 6/pkg
Water, dBIONIZEd..........cooveeiiieeeie e 25ML oo, 4L
REQUIRED REAGENTS AND APPARATUS (using AccuVac Ampuls)
Molybdovanadate Reagent AccuVac Ampuls............... 2 25/pkg
Beaker, 50 ML ..o 2 each
Water, dEIONIZEA. .......ceeviiiieeeeeie et e e 25ML oo, 4L
OPTIONAL REAGENTS
Description Units
Bromine Water, 30 G/L .....covvieeeeee et 29mL*
Hydrochloric Acid Solution, L:1 (6.0 N) c..ccceevveeveeveeieereeeeeee e 500 mL
Phenol Solution, 30 Q7L .....eocveieeecee e e 29 mL
Phosphate Standard Solution, 10.0 Mg/L as PO, .......ccoovevveeerrrreennne. 946 mL
Phosphate Standard Solution, Voluette Ampule,

500 MQ/L 85 PO4Y, 10 ML ooovveeeeeeeeeeeeeeeeeeeeee e seessseseeens 16/pkg
Sodium Hydroxide Standard Solution, 5.0 N ..........ccccceevviennee. 100 mL* MDB
SUITUINC ACIH, ACS ...ttt e e e e e e e s s e e ere e e e s renanens 500 mL*
Wastewater Influent Standard, Inorganic

(NH3—N, NOg—N, PO4, COD, SO4, TOC) ...................................... 500 mL
OPTIONAL APPARATUS
ACCUVEC SNAPPES Kl each
AMPUIE BreaKer Kil.......oioeireiieeesisesieseesese e each
Cylinder, graduated, 25 ML ........ccccveviiiiiceeese e each
Cylinder, graduated, miXing, 25-ML .........ccccceveieiieiere e e each
Dispenser, fixed volume, 1.0 ML RePIPEL I ecvvveveeveeieeeeeeee e, each
Flask, erlenmeyer, 5O ML ......cccv e s each
Flask, volumetric, CIassS A, 5O ML .....ooceeeiceee e each
PH Paper, 110 11 pH UNITS......ccooiriieireniereeeese s 5rolls/pkg
pH Meter, Sension™ 1, portable with electrode............cvvveveereevereeeeneennes each

* Contact Hach for larger sizes.
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PHOSPHORUS, REACTIVE, continued

OPTIONAL APPARATUS (continued)

Description Units Cat. No.
Pipet, serological, 2.0 ML ......coooiieeeeseee et ech............ 532-36
Pipet, TenSette, 0.110 1.0 ML ..ocveieieecieeee e each.......... 19700-01
Pipet Tips, for 19700-01 TenSette PIPet ........cccoeveeerirenceenesiesieee 50/pkg.......... 21856-96
Pipet Tips, for 19700-01 TenSette Pipet ......ccccovveeveve e, 1000/pkg........... 21856-28
Thermometer, -20 10 110 CC....uuriiiieiiieecieieee e ee e e rerreessessiereeessesanns each.......... 26357-02

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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Method 8048
PHOSPHORUS, REACTIVE (0to 250 mg/L PO,3) For water, wastewater, seawater

(Also called Orthophosphate) PhosVer 3 (Ascorbic Acid) M ethod*
(Powder Pillows or AccuVac Ampuls) USEPA Accepted for wastewater analysisreporting**
Using Powder Pillows

PRGM PRINT
PRGM
7
ENTER

1. reactive phosphorus, 2. 79 3. 4. PhosVer 3 Phosphate
ascorbic acid method ENTER. 10mL . Powder P|II0\(Nr -
mg/L, PO4 Note: For samples with | prep
ZERO  extremepH, see sample). 15
Press: PRGM Interferences following

Note: For alternateforms  hece steps.
The display will show: (P, P,Og), pressthe CONC

key. Note: Clean glassware
PRGM ? with 1:1 HCI. Rinseagain  Note: A blue color will
Note: For most accurate with deionized water. Do~ formif phosphate is
. not use detergents present.

results, perform a Reagent
Blank Correction using
deionized water (see
Section 1).

containing phosphates to
clean glassware.

* Adapted from Sandard Methods for the Examination of Water and Wastewater.
** Procedureis equivalent to USEPA method 365.2 and Standard M ethod 4500-PE for wastewater.
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PHOSPHORUS, REACTIVE, continued

FTIMER ) ZERO
| ce | [ENTER] 0
5. . 6. 8. ZERO
10mL
TIMER ENTER
(the blank)
2
6-8 0.00 mg/L PO4
. Note: If Reagent Blank
Note: If the acid-persulfate Correction ison, the
digestion was used, an 8-10 display may flash “ limit” .
minute reaction period is See Section 1.
required.

(READ )

9. , 10. READ

mg/L phosphate

(PO4)

Note: Sandard Adjust may
be performed using a

2.0-mg/L PO43standard;
see Section 1.
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PHOSPHORUS, REACTIVE, continued

Using AccuVac Ampuls

PRGM PRINT
7 9

PRGM
7

1. reactive phosphorus-
ascorbic acid method

Press: PRGM
The display will show:
PRGM ?

Note: For most accurate
results, perform a Reagent
Blank Correction using
deionized water (see
Section 1).

ENTER

2.79
ENTER.

mg/L, PO4 ZERO

Note: For alternate forms
(P, P,Os), pressthe CONC

key.
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/[
L
3. 4. PhosVer 3 Phosphate
10mL AccuVac Ampul
(the blank).
40mL

Note: Keep thetip
immersed while the ampul
fills completely.

Note: For samples with
extreme pH, see
Interferences.

Note: Clean glassware
with 1:1 HCI. Rinse again
with deionized water. Do
not use detergent
containing phosphates to
clean glassware.



PHOSPHORUS, REACTIVE, continued

:30

30

Note: A blue color will
formif phosphate is
present.

Note: Accuracy is not
affected by undissolved
powder.

a 3
TIMER
| ce | [ENTER)

TIMER ENTER

7~8

Note: Use an 8-10 minute
reaction period if
determining total
phosphorus following the
acid-persulfate digestion.

READ

10. READ

mg/L phosphate
(PO4*)

Note: Sandard Adjust may
be performed using a
2.0-mg/L PO43 standard;
see Section 1.
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ZERO

8. ZERO

0.00 mg/L PO4

Note: If Reagent Blank
Correctionison, the

display may flash “ limit” .
See Section 1.



PHOSPHORUS, REACTIVE, continued

REQUIRED REAGENTS & APPARATUS (Using Powder Pillows)

Quantity Required

Description Per Test Unit Cat. No.
PhosVer 3 Phosphate Reagent Powder Pillows

10 ML sample SIZe ... 1Pillow ............ 100/pKg.......cu.... 21060-69
Sample Cell, 10-20-25 ML, W/CAD .....cevveveerrvcreciecreeeeeee 2 6/pkg.............. 24019-06
REQUIRED REAGENTS & APPARATUS (Using AccuVac Ampuls)
PhosVer 3 Phosphate Reagent AccuVac Ampuls.... Lampul .............. 25/pKg...cccvvnene 25080-25
Beaker, 5O ML ....covieieeee e Lo €aCh......ccoeeenee 500-41
Cap, ampul, DIUE ... 1o 25/pKg....ceveeenenne 1731-25
Sample Cell, 10-20-25 mL, W/C8D ......covevreeriririenierieeeeenne Lo 6/pKg.....cccvne 24019-06
OPTIONAL REAGENTS
Drinking Water Standard, Inorganic, F-, NO;N. PO, SO2................. 500mL .......... 28330-49
Hydrochloric Acid Standard Solution, 6.0 N (1:1) ..ccocoevveevveeienneenne 500 mML...cccveeeeeee 884-49
Phosphate Standard Solution, IMQ@/L ........ccccooevereinininereeseseeeeee 500mL.......ccee.e. 2569-49
Phosphate Standard Solution, PourRite ampule,

50 MQ/L @S PO, 2 ML woviiiiirricieiesseee e 20/pKg....ccvereennne 171-20
Phosphate Standard Solution, Voluette Ampul, 50 mg/L, 10 mL ....... 16/pKg...cccecveiennens 171-10
Sodium Hydroxide Standard Solution, 5.0 N ........cccccceeeeee. 100 mL* MDB................ 2450-32
Wastewater Effluent Standard, Inorganic

(NH3-N, NO3—N, PO,4, COD, SOy, TOC) ....oovreererererenreieerenennenes 500 mL .......... 28332-49
VA= (< 0 (<0 o T AL i, 272-56
OPTIONAL APPARATUS
ACCUVAC SNAPPEN Kit .o s each.............. 24052-00
Ampule Breaker Kit for 10-ml ampules..........ccoovviriinvevieerieere e, each.............. 21968-00
W o ] = (0 Y 7= o U1 o IS each....ccouee.... 2131-00
Cylinder, graduated, mixing, 25 mL, tall (3required) ........c.cceceverrnens each............. 20886-40
Filter Holder, 47 mm, 300 mL, graduated..........cccoevevvevereneriere e each.............. 13529-00
Filter, membrane, 47 mm, 0.45 MICrONS..........ccceeevvveeresese e, 100/pKg.....ceeuene 13530-00
Flask, filtering, 500 ML .......cccoieiiiieeeese et each.....cccevuenne. 546-49
Flask, volumetric, CIass A, 100 ML .....ocovvieeiiiieceeeeee e eeecereeee e e eeereeee e each.............. 14574-42
pH Indicator Paper, 110 11 PH ..o 5rolls/pKg....coevveeennne 391-33
pH Meter, Sension™1, portable with electrode ..........ccooeveeeenerveenens each.............. 51700-10
Pipet, 2 ML SErolOgiCal ........ccoviieirireseee e eaCh......cceeeene 532-36
Pipet, TenSette, 0.1t0 1.0 mL TenSette Pipet......ccccccevvveveveviececee, each.............. 19700-01
Pipet Tips, for 19700-01 ........ccocviieeie e e 50/pkg.............. 21856-96
Pipet Tips, for 19700-01 ......ccooiiiieeere e ceveseens 1000/pKg.............. 21856-28
Pipet Filler, safety BUlD ........cooieeeee e each.............. 14651-00
Pipet, volumetric, Class A, 4.00 ML .....oovieriiiiieeeeee e each.............. 14515-04
PourRite Ampule Breaker Kit........cccovireeinineneeeseseeeesese e each.............. 24846-00

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

* Larger sizes available.
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M ethod 8190
PHOSPHORUS, TOTAL For water, wastewater, and seawater

(Also called Organic and Acid Hydrolyzable) Acid Persulfate Digestion M ethod*
USEPA Accepted for reporting wastewater analysis**

— ﬂ] 30:00
I
1. 2. Potassium Persulfate 3.2.0mL  5.25N 4.
25mL Powder Pillow Sulfuric Acid Solution 30
50mL erlenmeyer . )
Note: Usethe 1-mL Note: Samples should be
Note: Rinseall glassware calibrated . concentrated to less than
with 1:1 Hydrochloric Acid dropper provided. 20 mL for best recovery.

After concentration,

Solution. Rinse again with =
maintain the volume near

deionized water. Do not use

detergents containing 20 mL by add? ng_small
phosphates to clean amounts of deionized water.
glassware. Do not exceed 20 mL.
Note: Adjust the pH of

stored samples

before digestion.

* Adapted from Sandard Methods for the Examination of Water and Wastewater.
** Procedureis equivalent to USEPA Method 365.2 and Standard Method 4500-PB,5 & PE.
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PHOSPHORUS, TOTAL, continued

ﬁ

5. 6.2mL 5.0N Sodium
Hydroxide Solution

Note: Usethe
1-mL calibrated
dropper provided.

7. 25mL

25mL
phosphorus

Note: Use deionized water
rinsings from the flask to
adjust the volume.
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Note: Results of the
reactive phosphorus test at
this point will include the
organic phosphate plusthe
orthophosphate and the
acid-hydrolyzable
(condensed) phosphate.
The organic phosphate
concentration is
determined by subtracting
results of an acid
hydrolyzable phosphorus
test fromthis result. Make
surethat both resultsarein
the same units before
taking the difference.



PHOSPHORUS, TOTAL, continued

REQUIRED REAGENTS

Quantity Required

Description Per Test Unit
Potassium Persulfate Powder Pillows..................... 1pillow................ 100/pkg
Sodium Hydroxide Solution, 5.0 N.........cccccoevvrnrnnene 2mL ......100 mL* MDB
Sulfuric Acid Solution, 5.25 N.....c.ceeeveeeeeireeeeiieeens 2mL ...... 100 mL* MDB
REQUIRED APPARATUS
Cylinder, graduated, 25 ML .........ccceeeevenenieeereeseeee 2 s each
Flask, erlenmeyer, 50 ML ... Lo each
Sample Cell, 10-20-25 mL, W/CaPS.......cccevvrererrerreennes 2 s 6/pkg
OPTIONAL REAGENTS
Drinking Water Standard, Inorganic, F-, NO; N PO, SO/~ ................. 500mL
Hydrochloric ACid, B N .......coooiieiee et 500mL
Sodium Hydroxide Solution, 5.0 N.......ccccccirieiiee e 1L
S0 ) U o2 X o o 500 mL
Wastewater Effluent Standard, Inorganic

(NH3—N, NO3—N, PO,4, COD, SOy, TOC) ....covrverereierirreecrrrinenennas 500 mL
Wastewater Influent Standard, Inorganic

(NH3—-N, NO3—N, PO,4, COD, SOy, TOC) ....oovrrererreererreecreerenennas 500 mL
WaLEr, EIONIZEA........ .ottt ettt e e e e e et er e e e s e eea e et e e s sesarsrereeessennan 4L
OPTIONAL APPARATUS
Description Unit
Cylinder, graduated, 50 ML ........cccoveieriinireeeere e each
Flask, erlenmeyer, 125 ML .....ccoceeiiiiiceceeese e each
Hot Plate, 4" diameter, 120 VAC.......ccococeviiie ettt each
Hot Plate, 4" diameter, 240 VAC........ccooueeeeeeeeeeeeeeeee et e e eeare e e e s e e each
Pads, COOIING, 4 X 4" ..ottt sttt nee e each
pH Indicator Paper, 110 11 PH ....ccoooviiiiieeeeeeeeseee e 5rolls/pkg
pH Meter, Sension™ 1, portable with electrode.............cvvcerveveeveerevenennnns 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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..2451-99
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....508-40
....505-41
24019-06

Cat. No.
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Method 8180
PHOSPHORUS, ACID HYDROLYZABLE

Hydrolysisto Orthophosphate M ethod* For water, wastewater, scawater
30:00
w minutes
I
[ ———]
1. 2.20mL 525N 3. (the prepared 4.
25mL Sulfuric Acid Solution  sample)
50mL erlenmeyer . 30
. Note: Usethe 1-mL .
Note: Wash all glassware calik_)rated dropper Note: Samples should be
provided. concentrated to less than

with 6 N hydrochloric acid.

Rinse with deionized water. 20 mL for best recovery.

Do not use detergents After concentration,

containing phosphate to maintain the vol ume near

clean glassware. 20 mL by adding small
amountsof deionized water.
Do not exceed 20 mL.

* Adapted from Standard Methods for the Examination of Water and Wastewater.
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PHOSPHORUS, ACID HYDROLYZABLE, continued

A

5.20mL 50N 6.

Sodium Hydroxide

Solution

25mL

Note: Usethe 1-mL phosphorus

calibrated dropper

provided.
Note: Results of the
reactive phosphorus test at
this point will include the
orthophosphate plus the

acid-hydrolyzable
(condensed) phosphate.
The condensed phosphate
concentration is
determined by subtracting
the results of a reactive
phosphorus test on an
untreated sample fromthis
result. Make sure both
results arein the same
chemical formand units.

241



PHOSPHORUS, ACID HYDROLYZABLE, continued

REQUIRED REAGENTS

Quantity Required

Description Per Test Unit
Drinking Water Standard, Inorganic, F, NO;™N PO, SO~ ... ...cu...e. 500mL
Sodium Hydroxide Solution, 50N .......ccccovrerenene. 2mL ...... 100 mL* MDB
Sulfuric Acid SOlUtioN, 5.25 N .....eeveeereeeeeeeeeeses 2mL ......100mL" MDB
Wastewater Effluent Standard, Inorganic

(NHz—N, NOz—N, POy, COD, SOy, TOC).....cceeirreirreiireeiienrenens 500 mL
Wastewater Influent Standard, Inorganic

(NH3-N, NO3—N, PO,4, COD, SOy, TOC).....cvreerreirereereeeeerenens 500 mL
REQUIRED APPARATUS
Cylinder, graduated, 25 ML .......ccccveeeveirceeeeiecieee, 2 e each
Flask, erlenmeyer, 50 ML ......cccoeveevviicceeecececeee e, S each
OPTIONAL REAGENTS
Hydrochloric ACid, BN ......ooiieee e 500mL
WALES, ABIONIZEA .......eveeieeiee ettt e s s ebe s s ebe e e s e res 4L
OPTIONAL APPARATUS
Cylinder, graduated, 50 ML ........ccooveiieie e each
Flask, erlenmeyer, 125 ML ..o each
Hot Plate, 4" diameter, 120 VAC.......ccoocceeee et each
Hot Plate, 4" diameter, 240 VAC..........occeee ettt each
Pad, COOlING, 4" X 4" ..ottt each
pH indicator Paper, 1to 11 pH ....ccoveiiiicieeeececeere e, 5rolls/pkg
pH Meter, senslON™1, portable with electrode .............ooceveeeeeveverereenan. each
Thermometer, -20 t0 110 °C, NON-MEICUNY .......cocvererereeeeene e each

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

* Contact Hach for larger sizes.
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28330-49
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...005-41

....508-41
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PHOSPHORUS, REACTIVE (0.00to05.00 mg/L PO,?)

Method 8048

PhosVer 3 Method, Test 'N Tube Procedure

USEPA accepted for reporting wastewater analysis*

SETUP | (RECALL
PRGM 8 2
7
ENTER

1. reactive phosphorus 2. g2
Test' N Tube
ENTER.
mg/L, PO4 ZERO
Press. PRGM

Note: For alternate forms
The display will show: (P, P2Os), pressthe CONC

key.
PRGM ? ¥

Note: For most accurate
results, perform a Reagent
Blank Correction using
deionized water (see
Section 1).

@_ﬂe

3. COD/TNT

Note: A diffuser band
coversthe light path holes
on the adapter to give
increased performance.The
band should NOT be
removed.

For water, wastewater, and seawater

4. TenSette

5mL Reactive
Phosphorus Test ‘N Tube
Dilution Via

Note: For sampleswith
extreme pH, seethe
Interference section.

* Procedure is equivalent to USEPA Method 365.2 and Standard Method 4500-P E for wastewater.
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PHOSPHORUS, REACTIVE, continued

Note: Wiping with a damp
towel, followed by a dry
one, will remove
fingerprints or other marks.

[

9. PhosVer 3 Phosphate
Powder Pillow

Note: Do not move the vial
fromsideto sideasthiscan
cause errors.

7

10.
10~-15

Note: The powder will not
completely dissolve.

ZERO

7. . 8.ZERO

0.00 mg/L PO4

Note: For multiple
samples, zero only on the
first sample. Read the
remaining samples after
adding the PhosVer 3
Reagent.

( TIMER )
\ CE _

(o)

11. 212, ,

TIMER ENTER

Note: Do not move the vial
fromsideto sideasthiscan

Note: Read samples CaUse errors.

between 2 and 8 minutes
after the addition of the
Phos\er 3 reagent.

Note: A blue color will
develop if phosphate is
present.
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PHOSPHORUS, REACTIVE, continued

13.

. 14. READ

mg/L phosphate

(POS%)

Note: Standard Adjust may
be performed using a

prepared standard (see
Section 1).
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PHOSPHORUS, REACTIVE, continued
REQUIRED REAGENTS

Reactive Phosphorus Test "N Tube Reagent Set..........c.ccocecvcvnenienene. 50 tests.......cuuee 27425-45
Includes: (1) 21060-46, (50) Orthophosphate Dilution Vials*
Quantity Required

Description Per Test Unit Cat. No.
PhosVer 3 Phosphate Reagent Powder Pillows .................. | 50/pkg...cceeueene 21060-46
50 Orthophosphate Test ‘N Tube Dilution Vids................ | 10710l (o [ *
REQUIRED APPARATUS
COD/TNT AEPLEN ...t 1o each........... 48464-00
FUNNEL, MICIO.....iiiiieee e 1o each............ 25843-35
Pipet, TenSette, 110 10 ML.....cccocvevverveereereereesee e, T ech.......... 19700-10
Pipet Tips, for 19700-10 TenSette Pipet......cccccevevcvvvenen. | 50/pkg.....c....... 21997-96
Test TUbE RACK........cooeeeeceeeese e 1-3 each............ 18641-00
OPTIONAL REAGENTS
Bromine Water, 30 /L ......covveeieece et 29mbL ..o, 2211-20
Drinking Water Standard, Inorganic, F, NO;™N PO, SO/~ ... ..o, 500mL.......... 28330-49
Hydrochloric Acid Standard Solution, 6.0 N (1:1).....ccccceveveeieeennnne 500mL ...ccevveniee 884-49
Phenol SOlUtion, 30 G/L ....oevveeeeeeceeee e 29mL e 2112-20
Phosphate Standard Solution, 1 mg/L asPO% ......cccccevvvvvveceerinnne 500 mL ....oeeeee. 2569-49
Phosphate Standard Solution, Voluette ampule,

50mMg/L aSPOZ, 10 ML .ooiviiiee e 16/pKg...cccceveiennns 171-10
Phosphate Standard Solution, PourRite ampule,

50MQ/L @SPOZ, 2 ML .eeiieicee e 20/pkg....oeenveee. 171-20H
Wastewater Effluent Standard, Inorganic

(NH3—N, NO3—N, PO,4, COD, SOy, TOC)....ccsrrerireererenrererenesennans 500 mL.......... 28332-49
WLES, ABIONIZEM........eeei ettt e st e s s b e e s sab e e e s srreeesans AL i, 272-56

* These items are not sold separately.
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PHOSPHORUS, REACTIVE, continued

OPTIONAL APPARATUS

Ampule Breaker, Pour Rite (2-mL ampule) ..........ccoereevineinencneene each.............. 24846-00
AMPUIE BreaKer Kil.......coieeeiiiierieeeeses e each.............. 21968-00
PN oLl = (o Y = ot U 11 o IS each................ 2131-00
Cylinder, graduated, mixing, 25 mL (3 required) .......cccccevvvivrceieeneenne each............. 20886-40
Dispenser, REPIPEL Jr., 2 ML ..cocviiice e each............. 22307-01
Filter Holder, 47 mm, 300 mL, graduated...........cooveoerieneneniene e each.............. 13529-00
Filter, membrane, 47 mm, 0.45 MIiCIONS ........cooeveveceieieiee e 100/pKg....ccvennnne 13530-00
Flask, filtering, 500 ML .......cccoiviiieeierese e €aCh.....ccoevernee 546-49
Flask, volumetric, Class A, 100 ML .....cocoveiriereneneneseseee e each............. 14574-42
pH Indicator Paper, 110 11 pH UNitS......ccccceveeveeveeie e, 5rolls/pkg....ccccevenneee 391-33
pH Meter, sension™1, portable with electrode..............ccvvvvveveceeerennee. each.............. 51700-10
Pipet, TenSette, 0.110 1.0 ML ..oiiiiieeee e each.............. 19700-01
Pipet Tips, fOr 19700-01.......ccviiiieeririereeeeie e 50 pKg...coveenens 21856-96
Pipet Tips, for 19700-01 ......ccoociviieieeie e ceveneenes 1000/pkg.............. 21856-28
Pipet Filler, Safety BUID........cccocvieceeece e each.............. 14651-00
Pipet, volumetric, Class A, 5.00 ML .....cccccovrierieeieccece e each.............. 14515-37
Pipet, volumetric, Class A, 2.00 ML ..c.ooviieeieeeeeeese e each.............. 14515-36

For Technical Assistance, Price and Ordering
Inthe U.SA. call 800-227-4224
Outsidethe U.S.A.—Contact the Hach office or distributor serving you.
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Method 8190
PHOSPHORUS, TOTAL (0.00to3.50 mg/L PO,*) For water, wastewater and seawater

PhosVer 3with Acid Persulfate Digestion* USEPA Accepted for reporting wastewater analysis**
Test *N Tube Procedure

-

SETUP | |RECALL =

PRGM 8 2 l
7

1. DRB200 2. 3.82 4. COD/TNT

ENTER.
mg/L, PO4 ZERO

150°C : total phosphorus,

3- ‘
Note: See DRB200 (PO,%), Test ‘N Tube.

instrument manual for :
sdlecting preprogrammed Press: PRGM Note: For alternate forms
temperature applications, 1 he display will show: (kZ,yPZOS)’ pressthe CONC Note: A diffuser band
PRGM 2 ' coversthe light path holes
Note: For most accurate oo
- increased performance.
;ﬂll It(sé:perform a Reagent The band should NOT be
ank Correction using removed.
deionized water (see
Section 1).

LN

5. TenSette 6. Potassium Persulfate 7. 8.
50mL Total and Powder Pillow for . 30

Acid Hydrolyzable Test  Phosphonate

Vid

Note: Adjust the pH of

stored samplesto 6-8
before analysis.

* Adapted from Sandard Methods for the Examination of Water and Wastewater.
** Procedureis equivalent to USEPA Method 365.2 and Standard Method 4500-P B, 5 and PE.
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PHOSPHORUS, TOTAL, continued

— ==
9. 10. TenSette 11. 12.
, 1.54N sodium hydroxide
2mL . )
Note: Wiping with a damp
! towel, followed by a dry

one, will remove

Note: Vialswill be hot. fingerprints or other marks.

Note: Do not move the vial
fromsideto sideasthiscan
Cause errors.

AN

13. . 14. ZERO .15, 16.
PhosVer 3 Phosphate 15
Reagent Powder Pillow

Note: The powder will not
completely dissolve.

0.00 mg/L PO4

Note: For multiple
samples, zero only on the
first sample. Read the
remaining samples after
adding the Phos\er 3
reagent.
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PHOSPHORUS, TOTAL, continued

e R
TIMER

ENTER
\_ CE J{ ]

17.
TIMER ENTER

Note: Read samples
between 2 and 8 minutes
after the addition of the
PhosVer 3 reagent.

Note: A blue color will
formif phosphate is
present.

21. READ

mg/L phosphate
(PO,%)

Note: Sandard Adjust may
be performed using a
prepared standard (see
Section 1).

: 18.

Note: Wiping with a damp
towel, followed by a dry

one, will remove

fingerprints or other marks.

IMPORTANT NOTE:
The test range for tot

a

phosphateis limited to

0to 3.5 mg/L PO

Values above 3.5 mg/L
may be used to estimate

dilution ratios, but
should NOT be used

for

reporting purposes. If a
value above 3.5 mg/L
PO,* is obtained, dilute
the sample and repeat

the digestion and the
colorimetric test.
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19. 20.

Note: Do not move the vial
from side to side as this can
cause errors.



PHOSPHORUS, TOTAL, continued
REQUIRED REAGENTS

Total Phosphorus Test "N Tube Reagent Set.........ccoevevvvvceciccienne 50tests............. 27426-45

Includes: (1) 272-42, (1) 20847-66, (1) 21060-46, (1) 27430-42, (50) Acid Dilution Vials*

Quantity Required

Description Per Test Unit Cat. No.
PhosVer 3 Phosphate Reagent Powder Pillows.................. 1o, 50/pkg ............. 21060-46
Potassium Persulfate powder PIHOWS.........ccccoceevviereennne, i 50/pkg ............. 20847-66
Sodium Hydroxide Solution, 1.54 N ..........cccoevevienene 2mL . 100mL ............. 27430-42
Test ‘N Tube Acid Dilution VialS......cccccovovvvreeceinieeenees I 15107/ o] (o I *
Water, deionized for reagent blank ...........ccccceeeeveenienns 5mL ............ 100mML .ovveeeeeeee 272-42
REQUIRED APPARATUS
COD/TNT AEPLEN .....ccvereiieieieie e 1o, each............. 48464-00
DRB 200 Reactor, 110V, 15X 16 MM tUDES.......cveeiieieie e eeeee e LTV 082.53.40001
DRB 200 Reactor, 220 V, 15 X 16 MM tUDES........cccccvrerirrireneeeeeeie e LTV 082.52.40001
FUNNEL, MICTO ..ottt e e e e e e reanes R ech............. 25843-35
TeSt TUDE RECK.....c.ecueeeieeeieeecee e 1-3 e each............. 18641-00
Pipet, TenSette, 110 10 ML ....coovveecerr e R each............. 19700-10
Pipet Tips, for 19700-10 TenSette Pipet.......c.cceueee. Varies.............. 50/pkg ............. 21997-96
OPTIONAL REAGENTS
Description Unit Cat. No.
Drinking Water Standard, Inorganic, F, NO;™N PO, SO/~ ... 500mL .......... 28330-49
Total and Acid Hydrolyzable Test ‘N Tube Reagent Set ..........cccoeeueee. each.............. 27427-45
Hydrochloric Acid Standard Solution, 6.0 N (1:1) ...ccoeeevevvievieenenen. 500ML ....cceevenee 884-49
Phosphate Standard Solution, 1 mg/L asPO% .......ccccecevvvvvinvennnnnne 500mL ................ 2569-49
Phosphate Standard Solution, PourRite ampule,

50 MQ/L @S PO, 2 ML .o 20/pKg....ccveeenne 171-20H
Phosphate Standard Solution, Voluette ampule,

50Mg/L @S PO, 10 ML ..o 16/pkg...cccevvnnens 171-10
Sodium Hydroxide Standard Solution, 5.0 N ........ccceevieiiiiiceecece e, I 2450-53
Total and Acid Hydrolyzable Test ‘N Tube Reagent Set ..........ccen.e.ee. each.............. 27427-45
Wastewater Effluent Standard, Inorganic

(NH3—N, NO3—N, PO,4, COD, SOy, TOC) ....oovverrrreirerereerereererennas 500 mL .......... 28332-49

Water, deIONIZEd.........ccoieeeeeiereee e V2 IR 272-56

* These items are not sold separately.
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PHOSPHORUS, TOTAL, continued
OPTIONAL APPARATUS

AMpPUIE Breaker Kit ..o e s each............. 21968-00
Ampule Breaker, POUrRite ampulEs.........cccccvvvrviee e, each.............. 24846-00
DRB 200 Reactor, 110V, 21 x 16 mmand 4 X 20 MM......cocveeeecieeeeeinveee e LTV082.53.42001
DRB 200 Reactor, 220V, 21 x 16 mmand 4 X 20 MM......cccveeeevcveeeeierveee e LTV 082.52.42001
DRB 200 Reactor, 110V, 9 X 16 mmand 2 X 20 MM......ceveeceeeiviereeeiere e LTV 082.53.30001
DRB 200 Reactor, 220V, 9x 16 mm and 2 X 20 MM........ccceeurierererierienienens LTV082.52.30001
Cylinder, graduated, mixing, 25 mL (3 required) .......cccccevvrivrceieenienns each............. 20886-40
pH Indicator Paper, 110 11 pH UNitS......ccccceveevieevecce e, 5rollg/pkg....cccccvennee. 391-33
pH Meter, Sension™ 1, portable with electrodes............ccoeveeveveeereeenee. eaCh............. 51700-10
Pipet Filler, safety DUlD..........coooii e each.............. 14651-00
Pipet, volumetric, Class A, 5.00 ML .....ocvveeieeriiieeereese e each.............. 14515-37
Pipet, volumetric, Class A, 2.00 ML .....ocvvieceerececeeeese e each............. 14515-36
Pipet, TenSette, 0.1-1.0 ML ..cooiiiiiieee e each.............. 19700-01
Pipet Tips, for 19700-01 TenSette Pipel ......ccccovvcvvcevie e 50/pkg.......c...... 21856-96
Pipet Tips, for 19700-01 .......cooeieeeie e eeeeeneee 1000/pKg.....c.een... 21856-28

For Technical Assstance, Price and Ordering
Inthe U.SA. call 800-227-4224
Outsidethe U.S.A.—Contact the Hach office or distributor serving you.
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Method 8180
PHOSPHORUS, ACID HYDROLYZABLE (0.00t05.00 mg/L PO,?)

PhosVer 3with Acid Hydrolysis For water, wastewater, and seawater
Test *N Tube™ Procedure

SETUP | (RECALL
PRGM 8 2
7
ENTER

1. COD 2. 3.82 4. COD/TNT
150°C . : acid

Note: See DRB200 hggrosl_yz_?_blemo_ls_pgorus

instrument manual for (PO4™), Test ube.

selecting preprogrammed  press: PRGM

@_ﬂe

ENTER.

mg/L, PO4  ZERO Note: Adiffuser band

coversthelight path holes

temperature applications. Note: For alternateforms  ontheadapter togive
The display will show: (P, P2Ox), pressthe .
CONC key. increased performance.
PRGM ? Theband should NOT be
removed.

Note: For most accurate
results, perform a Reagent
Blank Correction using
deionized water (see
Section 1).

———

—
5. TenSette 6. 7. 8.
5.0mL Tota and 30 2.0mL 1.00 N sodium
Acid Hydrolyzable Test : hydroxide

Via

Note: Vialswill be hot.
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PHOSPHORUS, ACID HYDROLYZABLE, continued

[}
ZERO
0 |
9. 10. 11. . 12,
PhosVer 3 Phosphate

Note: Wiping with a damp Note: Do not move the vial zERQ
towel, followed by a dry from side to side as this

one, will remove can cause errors.

fingerprints or other marks.

Reagent Powder Pillow

0.00 mg/L PO4

Note: For multiple
samples, zero on the first
sample. Read theremaining
samples after adding the
Phos\er 3 reagent.
Subtract the reagent blank
value from each reading.

a 3
TIMER
| _CE | [ ENTER]

13. 14. . 15, . 16.
10-15 TIMER ENTER
Note: The powder will not
completely dissolve. Note: Do not move the vial
Note: Wiping with adamp fromsideto sideasthiscan
Note: Read samples towel, followed by a dry cause errors.

between 2 and 8 minutes  one, will remove
after adding the Phosver 3 fingerprints or other marks.

reagent.
Note: A blue color will

formif phosphate
is present.
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PHOSPHORUS, ACID HYDROLYZABLE, continued

17. . 18.READ

mg/L phosphate
(POS%)

Note: Sandard Adjust may
be performed using a
prepared standard (see
Section 1).
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PHOSPHORUS, ACID HYDROLYZABLE, continued

REQUIRED REAGENTS

Total and Acid Hydrolyzable Test *N Tube Reagent Set............ccc...... 50 tests.......... 27427-45
Includes: (1) 272-42, (1) 1045-42, (1) 20847-66, (1) 21060-46, (50) Total and Acid
Hydrolyzable Test Vias* (1) 27430-42

Quantity Required
Description Per Test Unit Cat. No.
PhosVer 3 Phosphate Reagent Powder Pillows.............c....... 1o 50/pkg.......... 21060-46
Potassium Persulfate powder PIlIOWS..........ccccoeveeeieeeeienen, Lo 50/pkg.......... 20847-66
Sodium Hydroxide Solution, O N .......ccccoeveeierceciree 2mL......... 100 mL............. 1045-42
Total and Acid Hydrolyzable Test Vials.......ccccooeeeveeivciennnne 1o 15107] o/ (o [ *
Water, deionized for reagent blanks...........cccoocevvveneeienne 5mL......... 100 mL............... 272-42
REQUIRED APPARATUS
Quantity Required

Description Per Test Unit Cat. No.
COD/TNT AEPLEN ...t 1o each........... 48464-00
DRB 200 Reactor, 110V, 15 X 16 MM tUDES.......ccevveerereieeeee e LTV 082.53.40001
DRB 200 Reactor, 220 V, 15 X 16 MM tUDES.......ccevveveireeecere e LTV 082.52.40001
FUNNEL, MICIO .ttt e s R each............. 25843-35
Pipet, TenSette, 1t0 10 ML ....coceeeeviri e R each............. 19700-10
Pipet Tips, for 19700-10 TenSette Pipet........cccocveveveve e 50/pkg .....ccuc... 21997-96
Test TUDE RECK.........ceeiriiiiiecesesee e 1-3 e each............ 18641-00
OPTIONAL REAGENTS
Bromine Water, 30 O/L ......ooeeeeeeseeeere e 29mL e 2211-20
Drinking Water Standard, Inorganic, F-, NO; N PO, SO~ ... oo, 500mL.......... 28330-49
Hydrochloric Acid Standard Solution, 6.0 N (1:1) ..ccoceevvveeeeenee 500 ML ...oocvveeee 884-49
Phenol Solution, 30 Q7L ....ocueeeeieece et 29mL ..., 2112-20
Phosphate Standard Solution, 1 mg/L asPO ¥ ........cccccevveveeveccnene 500 mL .....ceeeeee. 2569-49
Phosphate Standard Solution, PourRite ampule,

50 MQ/L @S PO, 2 ML .o 20/pkg .....evee. 171-20H
Phosphate Standard Solution, Voluette ampule,

50mMg/L aSPOZ, 10 ML .cvoiviecee e HEST] o (o T 171-10
Sodium Hydroxide Standard Solution, 5.000 N .........cccccceveieiiennene 1000 mL ............... 2450-53
Sulfuric Acid Standard Solution, 1.000 N ......coeiivicieiieeie e 1L o, 1270-53
Wastewater Effluent Standard, Inorganic

(NH3z-N, NOz—N, PO,4, COD, SOy, TOC)....ccsrrerrreererenrerceenerennas 500 mL.......... 28332-49
WLES, ABIONIZEM........eeeiiereee ettt e e s e s st e e s srreee s AL i, 272-56

* These items are not sold separately.
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PHOSPHORUS, ACID HYDROLYZABLE, continued

OPTIONAL APPARATUS

Description Units Cat. No.
Ampule Breaker Kit, VOIUEHE..........ccceieiiee e each......c...... 21968-00
Ampule Breaker, POUIRITE .........ccccoveeeresc e each.............. 24846-00
Cylinder, graduated, mixing, 25 mL (3 required) ........cccocevvvivreeceeiiennns each.............. 20886-40
DRB 200 Reactor, 110V, 21 x 16 mmand 4 X 20 MM.......ccccevevveveeceereesrenne LTV082.53.42001
DRB 200 Reactor, 220V, 21 x 16 mmand 4 X 20 MM.......cccccveveveeveeviesnenne. LTV082.52.42001
DRB 200 Reactor, 110V, 9x 16 mmand 2 X 20 MM......cccccceeeereveecersreerennes LTV082.53.30001
DRB 200 Reactor, 220V, 9 X 16 mmand 2 X 20 MM......ceveeceeeeecereceieee e LTV 082.52.30001
Flask, volumetric, CIass A, 100 ML ......ooccevevcieie e each.............. 14574-42
pH Indicator Paper, 1to 11 pH UNitS.......ccccovvvveceecece e 5rolls/pkg....ccccennnen. 391-33
pH Meter, sension™1, portable with electrode..............ccvvvvveeeceevrennee. each.............. 51700-10
Pipet, TenSette, 0.1-1.0 ML c.ccoviiiiiiciceece e each.............. 19700-01
Pipet Tips, for 19700-01 TenSette Pipet ...........ccoeveiereneneieeenenienes 50/pKg....ccuennne. 21856-96
Pipet Tips, for 19700-01 ..o ceveneens 1000/pKg.............. 21856-28
Pipet, volumetric, Class A, 5.00 ML .....ocovvveeererieeeeere e each.............. 14515-37
Pipet, volumetric, Class A, 200 ML .....ccovveeceeviieceeeese e each.............. 14515-36
Pipet Filler, safety bulb..........ccccooo i 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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Method 8178
PHOSPHORUS, REACTIVE (0t030.0mg/L PO,*)

Amino Acid Method* For water, wastewater, seawater

SETUP TIME
PRGM 8 5
7
ENTER

1. 2.85 3. 4.1mL  Molybdate
: ENTER. 25mL . Reagent
reactive phosphate mg/L, PO4 ZERO
(PO,*), amino acid
method., Note: For alternate forms
Press: PRGM (P, P2Os), press CONC.
The display will show:
PRGM ?

Note: For most accurate
results, perform a Reagent
Blank Correction using
deionized water (see
Section 1).

* Adapted from Standard Methods for the Examination of Water and Wastewater.
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PHOSPHORUS, REACTIVE, continued

a 3
TIMER
| ce | [ ENTER)

5 1mL AminoAcid 6. 7. 8. ,
Reagent Solution TIMER ENTER 25mL
" 10 (the blank) :
(the prepared sample) . mg/L PO4
Note: Perform Step 7 while blank

Note: A blue color will
formif phosphate is present.

Note: You may substitute
the contents of one Amino
Acid Reagent Powder

Pillow for 1 mL of Amino

the timer is running.

Acid Reagent Solution.
ZERO (READ
0 . +
9. ZERO . 10. 11. READ
: mg/L PO,
0.0 mg/L PO4
Note: If Reagent Blank Note: Sandard Adj ust may
Correction is on, the be performed using a
display may flash “ limit” . prepar ed standard (see
See Section 1. Section 1).
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PHOSPHORUS, REACTIVE, continued

REQUIRED REAGENTS

High Range Reactive Phosphorus Reagent Set (100 TeSt).......cccceveevrerereeeriennes

Includes: (1) 1934-32, (1) 2236-32

Quantity Required
Description Per Test Units
Amino Acid Reagent .........cccocvveveeienene e ImL ... .. 100 mL MDB*
Molybdate Reagent ..........cccocvveveivienenereeseseeenes 1mL ..... 100 mL MDB*
REQUIRED APPARATUS
Sample Cell, 10-20-25 mL, W/ Cap ....cccvvveveecereireeene 2 e 6/pkg
OPTIONAL REAGENTS
Description Units
Amino Acid Reagent Powder PIHIOW ........cccoeiviieiciniieeeeeseiee 100/pkg
Bromine Water, 30 G/L ..ocveeeeee e 29mL
Hydrochloric Acid Solution, 1:1 (6 N) ...ccceevveeveeieceeeee e 500mL
Phenol SOlUtion, 30 G/L ..o e 29mL
Phosphate Standard Solution, 50 Mg/L PO, .......coevvveeereeeeeeseeeenas 500mL
Phosphate Standard Solution, PourRite ampule,

500 MO/L PO4Z, 2 ML ooeoeeeeeeeeeeseeesesseseessesesesessesssssssesssssnssses 20/pkg
Sodium Hydroxide Standard Solution, 5.0 N ..........ccccceeeeevienene. 100 mL MDB
Sl {720 o o o 1139
Sulfuric Acid Standard Solution, 10 N ......c.eeviieeeirieee e, 1L
Wastewater Influent Standard, Inorganic

(NH3-N, NO3—N, PO,4, COD, SOy, TOC) ....covvvereiirirerinreicerennenenns 500 mL
Water, dEIONIZE ......ooeueieirieieieee e 4L

* Larger sizes available.
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PHOSPHORUS, REACTIVE, continued

OPTIONAL APPARATUS

Description Unit
Ampule Breaker Kit, POUIRITE...........ccoooieieeereeeesee e each
ASPIFALOr, VACUUM......eveeeieieiesieeteeiestesteeseeseessessesseessessessesssessessessensennsessens each
Cylinder, graduated, 50 ML ........ccooveieriiieeeese e each
Cylinder, graduated, miXing, 25 ML ........c.cceveiiieecese e each
Filter Holder, 47 mm, 300 mL, graduated ............cccceevveveeieececie e, each
Filter, membrane, 47 mm, 0.45 MICIONS.........covveieeeeieeeeeeee e e eeeeeeeeeeeens 100/pkg
Flask, filtering, 500 ML .....c.cooiieieeee e each
Flask, erlenmeyer, 125 ML ....oocoociiiceceeeees e each
Flask, volumetric, CIassS A, 5O ML ....oocoeeiieeie e each
pH Indicator Paper, Lo 11 pH oo, 5rolls/pkg
pH Meter, sensilON™1, portable with electrode .............oocevveeervevereeeenan. each
Pipet, serological, 2.0 ML .....ccooiir i each
Pipet, TenSette, 0.110 1.0 ML ..oooiiiiii e each
Pipet Tips, for 19700-01 TenSette PIPet .......ccccocvveveieeirenereereseees 50/pkg
Pipet Tips, for 19700-01 .......cccoceieiieieeeeeese e cvesveeee e seeeeas 1000/pkg
Pipet, volumetric, Class A, 10.00 ML .....ccoooeiiiieciece e each
Pipet Filler, safety BUlD .........c.ooveiiiicee e each
Spoon, Measuring, 0.05 g ....cccoveiiiiiieenereeee s each
Thermometer, -20 t0 110 °C, NON-MEICUNY .......coceriiereeieere 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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M ethod 8114
PHOSPHORUS, REACTIVE, HR (0.0t0 100.0 mg/L PO,3)

M olybdovanadate Method*, Test "N Tube™ Procedure For water and wastewater
SETUP CONC
8 6
. (g
| |

1 2.86 3. TenSette 4, Reactive High
: 5.0mL Range Phosphorus
ReactiveHigh Range  Test'N Tube Viad
Phosphorus Test ‘N Tube 5.0mL

ENTER.

phosphorus, reactive, mg/L, PO4 ZERO

high range, Test'N

Tube. ' Vidl . (the sample)
_ Note: For alternate (the blank)
Press: PRGM forms (P, P,0g), press the
CONC key.

The display will show:
Note: For samples with

PRGM ? extreme pH, see the
Interference section.

a 3
TIMER
| ce | [ ENTER]

@«m@

5. : 6.COD/TNT 7. 8.
blank
TIMER ENTER
Note: Wipe with a
7 Note: Adiffuser band damp towel, Note: Do not move the vial
coversthelight pathholes  followed by a dry one, to  from side to side as this
onthe adapter to give remove fingerprints or can cause errors.

Note: This reaction time
is for samples at 23 °C increased performance.
(73 °F). If the sample The band should NOT be
temperature is 13 °C removed.

(55 °F), wait 15 minutes.

If the sample

temperature is 33 °C

(91 °F), wait two minutes.

other marks.

* Adapted from Standard Methods for the Examination of Water and Wastewater.
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PHOSPHORUS, REACTIVE, HR, continued

0. . 10. zeEro .11, 12.

Note: Do not move the vial
0.0 mg/L PO4 from side to side as this
can cause errors.
Note: Reagent blanks for
each lot of reagent may be
used more than once. At
room temperature, the
reagent blank is stable for
as long as three weeks;
then prepare a new one.

13. READ

mg/L
phosphate (PO,3)

Note: For best results, use
Standard Adjust with each
new lot of reagent. (See
Accuracy Check.)
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PHOSPHORUS, REACTIVE, HR, continued

REQUIRED REAGENTS

High Range Reactive Phosphorus Test 'N Tube™ Reagent Set .....50 vidls................. 27673-45
Includes: (50) Reactive High Range Phosphorus Test ‘N Tube™ Vials*, (2) 272-42
Quantity Required

Description Per Test Unit Cat. No.
Reactive High Range Phosphorus Test 'N Tube™ Vials....... 1. 50/PKG. e *
WLES, ABIONIZEM ...t 100 ML e 272-42
REQUIRED APPARATUS
COD/TNT Adapter for DR/800 Seri€s........ccceovrererieneeierenn Lo each.....ccoceunee. 48464-00
Pipet, TenSette®, 110 10 ML ....cccccvereiveeerereeeecrere e Lo eaCh.....ccovenee 19700-10
Pipet Tips, for 19700-10 TenSette® Pipet........cccceveveveveveernne. 1. 50/pKg..cccevierennne 21997-96
TeSt TUDE RECK ... 1-3........ €aCh.....coeenee 18641-00
OPTIONAL REAGENTS
Bromine Water, 30 G/L .....ceeveeieereere et see e see e 29mML** e 2211-20
Hydrochloric Acid Standard Solution, 6.0 N (1:1) ...c.ccoeviveivcnnnne 500mL ..o 884-49
Phenol SOlUtion, 30 G/L ......cov vt 29mL oo, 2112-20
Phosphate Standard Solution, PourRite ampule,

500 MG/L @S PO43, 2 ML weevirieeiiieirieieeseieieie e 20/pKg...ccverviiens 14242-20
Phosphate Standard Sol ution, Voluette ampule,

500 M@/L @S PO, 10 ML c.cvviiricieieirerceieieese e 16/pKg...cveeeeneee. 14242-10
Wastewater Influent Standard, Inorganic

(NH3—N, NOz—N, PO,4, COD, SOy, TOC) ....covvvererirerirenreeeerennenenas 500 mL .......... 28331-49

OPTIONAL APPARATUS
AMPUIE BreaKer Kil .......ccuiiieiiirisie e each.....ccoceueneee 21968-00
PN oLl = (o Y = ot U 11 o IS each....ccccevuennene. 2131-00
Cylinder, graduated, mixing, 10 mL, 3required..........ccccceeevrvevveirennne each.....ccenenee. 20886-38
Filter Holder, 47 mm, 300 mL, graduated............cccccovvvvrcrrinrcnrnennn, eaCh..coovveviinnns 13529-00
Filter, membrane, 47 mm, 0.45 MICIONS.......cccceeeeveeeeceee e 200/pKg...ceveeeeneee 13530-00
Flask, filtering, 500 ML ........coooiiieeeeee e €aCh..eeeeiieeen, 546-49
Flask, volumetric, Class A, 50-IML .....coocveeiiceiee e ech..oocevrinn. 14574-41
pH Indicator Paper, 110 11 pH UNItS.......cocvviiniieiiininiieiins 5rolls/pkg....ccccevvecnennee. 391-33
pH Meter, senslON™1, portable with electrode...........cccccovvveveennennene. each.....cccconeee. 51700-10
Pipet, TenSette®, 0.110 1.0 ML ..cvcvcvcvcvceeieeieeceee e €eaCh.....ccoceunee. 19700-01
Pipet Tips, for 19700-01 TenSette® Pipet.........cccceverveeeerireereenenenns 50/pKg...ccerveenene 21856-96
Pipet Tips, for 19700-01 TenSette® Pipet........cccocveveeerrereeeeennnes 1000/pKg....ccvvrveneee 21856-28
Pipet Tips, for 19700-10 TenSette® Pipet.........ccccovvvrerererirerennnnns 250/PKg v 21997-25
Pipet, volumetric, Class A, 5.00-ML ......cccveveeveiieeeeece e each.....cccceeeee. 14515-37
Pipet, volumetric, Class A, 8.00-ML .......ccceeveeveiieiiereere e each......cccoee.ee. 14515-08
PourRite™ Ampule Breaker .........cccooeveeveeveese e each................ 24846-00

* These items are not sold separately.
** L arger sizes available.
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M ethod 10127
PHOSPHORUS, TOTAL, HR (0.0to 100.0 mg/L PO,3)

M olybdovanadate M ethod with Acid Persulfate Digestion*
Test "N Tube™ Procedure For water and wastewater

=) =
8 7
PRGM
. (e
|
1. DRB200 2. 3.87 4. TenSette
150°C ENTER. 5.0mL

phosphorus total high
range, Test ‘N “Tube.

Total Phosphorus

Note: See DRB200
o'e: >ee Test'N Tube Vial

instrument manual for

mg/L,PO4 ZERO

selecting preprogrammed  prasss  PRGM . (the blank)
temperature applications ) Note: For alternate forms
Thedisplay will show: (P, P20Os), press the
CONC key.
PRGM ?
=
] ﬁ-

5.5.0mL 6. Potassium Persulfate 7. 8.

Total Phosphorus ~ Powder Pillow for . 30
Test 'N Tube Via Phosphonate

. (the sample)

TIMER ENTER

Note: Adjust the pH of
stored samples to 6-8
before analysis.

* Adapted from Standard Methods for the Examination of Water and Wastewater.
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PHOSPHORUS, TOTAL, HR, continued

a 3
TIMER
| ce | [ ENTER]

= ™
9. 10. 1.54 N sodium 11. Molybdovanadate ~ 12.
hydroxide Reagent  0.5mL TIMER ENTER
2.0mL . .
7
Note: Vials will be hot.
Note: Read the samples
between 7 and 9 minutes.
13. COD/TNT 14. 15. . 16.ZERO
blank
Note: Wipe with a
damp towel, followed Note: Do not move the vial
by a dry one, to from side to side as this

0.0 mg/L PO4

Note: Reagent blanks for
each lot of reagents may
be used more than once,
but should not be used for
longer than one day.

remove fingerprints or

can cause errors.
other marks.
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PHOSPHORUS, TOTAL, HR, continued

READ
o
17. 18. . 19. READ
Note: Do not move the vial mg/L

from side to side as this phosphate (PO,43)
can cause errors. .
Note: For best results, use
Standard Adjust with each

new lot of reagent. (See
Accuracy Check.)
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PHOSPHORUS, TOTAL, HR, continued

REQUIRED REAGENTS

Total High Range Phosphorus Test N Tube™ Reagent Set .......... 50vias.....ccou....e. 27672-45
Includes: (50) Total Phosphorus Test 'N Tube™ Vials*, (2) 272-42, (1) 20847-66

(1) 20760-26, (1) 27430-42

Quantity Required

Description Per Test Unit Cat. No.
Molybdovanadate Reagent...........cccoceveeeceienencenceeene 05mL.25mL ................ 20760-26
Potassium Persulfate Powder Pillows.........cccooevovviniennienee. 1. 50/pKg ..cveerenne 20847-66
Sodium Hydroxide Solution, 1.54 N ......ccccccoevvvvvncennnenne. 2mL..100 mL ................ 27430-42
Total Phosphorus Test "N Tube™ Vials........ccccoccevvvvvvciennnns 1. 5101} o] (o [ *
Water, dEIONIZEU.......c.coe e 100ML v 272-42
REQUIRED APPARATUS
DRB 200 Reactor, 110 V, 15X 16 MM tUDES........ccceeceereerieieeie e LTV 082.53.40001
DRB 200 Reactor, 220 V, 15 X 16 MM tUDES........ccceeieeveecesecie e LTV082.52.40001
COD/TNT Adapter, DR/B00 SEfi€S.......ccceerrereenerieniereeennens 1. [ 1 48464-00
Dropper, LDPE, 0.5t0 1.0 ML....ooceeiiieeeeeeeeeee e 1. 20/pKg oo 21247-20
Pipet, TenSette®, 1t0 10 ML ...ccvevevcrercrereicecree e T €aCN ..vevveeenn 19700-10
Pipet Tips, for 19700-10 TenSette® Pipet..........ccoceveveveeee. varies.. 50/pkg ............... 21997-96
Test TUDE RECK.......ccccoeiiceeeecece e 1-3... (72 [ 18641-00
OPTIONAL REAGENTS
Description Unit Cat. No.
Hydrochloric Acid Standard Solution, 6.0 N (1:1) ...cccccoeveeeienene 500ML ...covceveeee, 884-49
Phosphate Standard Solution, PourRite™ ampule,
500 MQ/L @S PO43, 2-ML...cueieiieirireeieiesseeie e seesesnees 20/pKg...cceevennnee 14242-20
Phosphate Standard Solution, Voluette™ ampule,
500 MQ/L @S PO43, 10-ML.....cecuirviicieieeieecie e 16/pKg...ccvveee. 14242-10
Sodium Hydroxide Standard Solution, 5.0 N........cccccoovvinienieneseseennn I 2450-53
Sulfuric Acid, ACS, coONCentrated ...........cccevvveeveenesesieeseese e 500 ML ..ccveeveienee 979-491
Wastewater Influent Standard, Inorganic

(NH3-N, NOz—N, PO,4, COD, SOy, TOC) ....oovreerereerererrereierenennenas 500 mL .......... 28331-49

* These items are not sold separately.
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PHOSPHORUS, TOTAL, HR, continued
OPTIONAL APPARATUS

AMPUIE Breaker Kit ..ot eee s e each.....ccceeee 21968-00
ASPIFALOr, VBCUUIM ...c.vieeeeeeeeiesieseeeeeseestesseeeesseseesseensessessessesseensessessens €aCh...coceevrereeeens 2131-00
Cylinder, graduated, mixing, 10 mL (3 required) ..........ccceevvveveecrennene. each.......ccoeeee. 20886-38
DRB 200 Reactor, 110V, 21 x 16 mm and 4 X 20 MM.......ccevvvierereeereninnens LTV082.53.42001
DRB 200 Reactor, 220 V, 21 x 16 mm and 4 X 20 MM.......ccevvrienerenierienienens LTV082.52.42001
DRB 200 Reactor, 110V, 9x 16 mm and 2 X 20 MM.....c.cecerereeerereererennns LTV082.53.30001
DRB 200 Reactor, 220V, 9 X 16 mmand 2 X 20 MM......ccovveveevcereesrere e, LTV 082.52.30001
Filter Holder, 47 mm, 300 mL, graduated............ceeeveverrieecerenreenne. each.....coceeeueeen. 13529-00
Filter, membrane, 47 mm, 0.45 MiCroNS...........cccceevevesceeieese e 200/pKg......cecvenee. 13530-01
Flask, filtering, 500-ML .......cccvvriireir e e e €aCh .o, 546-49
Flask, volumetric, Class A, 50-IML .....ooooeeeeeeeeeeeeeeee e eeeee e eeeeee e each...ccovven.n. 14574-41
pH Indicator Paper, 1t0 11 pH UNitS........ccocoeeeieiinicceeeeeene 5rolls/pkg....cccereeneenee. 391-33
pH Meter, senslON™1, portable with electrode............cc.ovvvrverrerennns €aCh ..o, 51700-10
Pipet Filler, Safety BUlb ... each......ccoceee 14651-00
Pipet, TenSette®, 0.- t0 1.0-ML ....ccvvruerererereieieereee e €CN...cocoevrnne. 19700-01
Pipet Tips, for 19700-01L.........cccoeiiiececeece e 50/pKg...cccevenenne 21856-96
Pipet Tips, for 19700-01 ......ccooiiiieere e 1000/pKg...ccvvrverenens 21856-28
Pipet, volumetric, Class A, 8.00-ML ......ccoooieiiiiiieereeseee e eaCh..ccooeenennn. 14515-08
Stopper, NO. 7 0N€N0IE..........coiiiiieeee e 6/PKg..cvereeriinine 2119-07
TubiNg, MUDDEN ... 12 feet..cveiiiieeene 560-19
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Method 8186
SILICA, Low Range (0to 1.60 mg/L) For water and seawater

Heteropoly Blue M ethod*

PRGM
7
ENTER

Lol » <
Lol »<

] [ ]
1 2.90 3. 4,
: ENTER. 10mL . Molybdate 3 Reagent
low range silica (SiO,). mg/L, Si02 ZERO 15
Press. PRGM

Note: For greatest
accuracy, hold dropping
PRGM ? bottle vertical.

The display will show:

a N
TIMER
|_CcE | { ENTER]

ENTER

5. . 6. , 7. 8. ,
TIMER ENTER Citric Acid Reagent : Amino Acid F Reagent
4 Powder Pillow 1:00TIMER 2 Powder Pillow
ENTER
Note: Reaction time given ' 1 . (the prepared
isfor samplesat 20 °C sample)

(68 °F). If the sample
temperatureis 10 °C

(50 °F), wait 8 minutes. If
the sample temperature is
30 °C (86 °F), wait

2 minutes.

Phosphate
Note: The sample cell
without the Amino Acid F

) . Reagent is the blank.
Note: Thetimegiven isfor

samplesat 20 °C (68 °F). If
the sample temperatureis
10 °C (50 °F), wait two
minutes. If the sampleis
30 °C (86 °F), wait

30 seconds.

* Adapted from Sandard Methods for the Examination of Water and Wastewater.
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SILICA, Low Range, continued

0. 10. . 11.zERO .12,
: blank (Amino Acid F
2:00TIMER 3 Reagent
ENTER . ) :
2 0.00 mg/L Si02

Note: A blue color will
develop if silica is present.

[ READ |

L® i)
13. READ
mg/L Si0O2

Note: Use of the Sandard
Adjust feature with each new
lot of reagent is highly
recommended. See Accuracy
Check.
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SILICA, Low Range, continued

REQUIRED REAGENTS

Low Range Silica Reagent Set, 10 mL sample (100 teStS) .....oovvvvveerenrereenenne.
Includes: (1) 22540-69, (1) 21062-69 (2) 1995-26
Quantity Required

Description Per Test Units
Amino Acid F Reagent Powder Pillows.................. 1pillow................ 100/pkg
Citric Acid Powder PIHIOWS..........cccoineniceninieen. 2 pillows............... 100/pkg
Molybdate 3 Reagent ........cccoovvveveenirieieiresieeens 28 drops......50 mL SCDB
REQUIRED APPARATUS

Sample Cell, 10-20-25 mL, W/ Cap .....ccvvvevverrcireeene 2 e 6/pkg
OPTIONAL REAGENTS

Silica Standard Solution, 1.00 MQ/L SIO,......ccveriereiirenerieeeesieseee 500 mL
Silica Standard Solution, 25 MQ/L SIO; ....ccvevevvevveieeseseeese e 236 mL
Sodium Bicarbonate, ACS .......c.covoecece et 454 ¢
Sodium Hydroxide Standard Solution, 1.000 N.........cccccceveevierreenieenee. 900 mL
Sulfuric Acid Standard Solution, Z.ON .....cccceeviee i 1000 mL
OPTIONAL APPARATUS

Bottle, 118 mL, polyethylene, oblong.........ccceoveeeiiiiceceec e, 6/pkg
Dropper, 0.5- & 1.0-mL MarkS........ccccoovveveieeiere e 6/pkg
Pipet, serological, 2 ML, POIY ...ccoorieeieecee e each
Pipet, TenSette, 0.110 1.0 ML ..oouiiieieeeeee e s each
Pipet Tips, for 19700-01 PIPEL ........coeoiiiieeceeese e 50/pkg
Pipet Tips, for 19700-01 PIPEL ......ccoeiriirieiceeere e 1000/pkg
Sandard Methods for the Examination of Water and Wastewater .............. each
Thermometer, - 20 t0 110 °C, NON-MEICUNY .......coevveiereirieieese e ereeiesie e each

For Technical Assistance, Price and Ordering
Inthe U.S.A.—Call 800-227-4224
Outsidethe U.S.A.—Contact the Hach office or distributor serving you.
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SILICA, High Range (0to 75.0 mg/L)

Method 8185

For water and seawater

Silicomolybdate M ethod

SETUP PRINT
8 9

ENTER

PRGM
7

1

2.89
ENTER.

highrangesilica(SiO2). mg/L,Si02 ZERO

Press: PRGM
The display will show:
PRGM ?

Note: For most accurate
results, perform a Reagent
Blank Correction using
deionized water (see
Section 1).

5.

Acid Reagent Powder
Pillow for High Range
Silica

Note: Silica or phosphate
will cause a yellow color
to develop.

Note: For alternate form
(S), pressthe CONC key.

(TIMER )

\CE

(o)

TIMER ENTER

273

blank

Note: Sample temperature
should be 15t0 25 °C
(59to 77 °F).

7. ,
Citric Acid Powder
Pillow

Note: Theyellow color due

to phosphate will
disappear.

4,

Molybdate Reagent
Powder Pillow for High
Range Silica

(the prepared sample)

ENTER

8. Thedisplay will
show: 2:00 Timer 2

Press. ENTER
A two-minute reaction
period will begin.

Note: Perform Seps 9-12
within three minutes after
the timer beeps.



SILICA, High Range, continued

ZERO

10. zERO

0.0mg/L Si02

Note: If Reagent Blank
Correctionison, the

display may flash “ limit” .

See Section 1.

11.

274

12. READ

mg/L silica(SiO,)

Note: Use of the Standard
Adjust feature with each
new |ot of reagent is highly
recommended. See
Accuracy Check.



SILICA, High Range, continued

REQUIRED REAGENTS

High Range Silica Reagent Set, 10-mL sample (100 tests) ......cccccevveveevevreenenne.
Includes: (1) 21074-69, (1) 21062-69, (1) 21073-69
Quantity Required

Description Per Test Units
Acid Reagent Powder Pillows for High Range Silica... 1.........ccce..... 100/pkg
Citric Acid Powder PIlIOWS ........c.cccovveeieniiiceeee, i 100/pkg
Molybdate Reagent Powder Pillows for HR Silica...... L......ccccceu...... 100/pkg
REQUIRED APPARATUS

Sample Cell, 10-20-25 ML, W/ CaP ..cvevvveveereereeeeenn 2 6/pkg
OPTIONAL REAGENTS

Silica Standard Solution, 20 MQ/L .......ccccveeeevereiieceese e 500 mL
Silica Standard Solution, 25 MQ/L .......ccceveeveesieeseesee e 236 mL
Silica Standard Solution, 50 MQ/L ......cccooviieeieee e 200 mL
Silica Standard Solution, 1000 MQ/L .......cccveeerrrrreeiee e 500 mL
Sodium BicarbONate, ACS.........cueieieeie ettt 454 ¢g
Sulfuric Acid Standard Solution, 1.000 N........cccccevvvvieeiieniennns 100 mL MDB
WaLer, dEIONIZE........c.ocveieeeee e rs 4L
OPTIONAL APPARATUS

Pipet, TenSette, 0.110 1.0 ML....ooiiiiii e each
Pipet Tips, for 19700-01 PIPEL.......ccooeiriieerieseeeeeese s 50/pkg
Pipet Tips, for 19700-01 PIPEt.........ccccoeveeieeveneiiiieieens cvevieeeesieseeeeas 1000/pkg
Sandard Methods for the Examination of Water and Wastewater ............. each
Thermometer, -20t0 110 °C, NON-MEICUIY ......ccevcvviierereeeeeeseeseeseeneeens 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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Cat. No.
.......... 24296-00

Cat. No.
.......... 21074-69
.......... 21062-69
.......... 21073-69

.......... 19700-01
.......... 21856-96
.......... 21856-28
.......... 22708-00
.......... 26357-02



M ethod 10098
SILICA, Ultra High Range (0to 200 mg/L) For water and seawater

Silicomolybdate M ethod

SETUP SETUP
PRGM 8 8
7
ENTER

1 2.88 3, 4 JermL
. ~° ENTER. 10mL _

uIt.ra highrangesilica  mg| S02 ZERO  Note Sampletemperature blank

(502). : should be 15 to 25 °C

Press. PRGM Note: For alternateform (o9 1© 77 °F)-

The display will show: ~ (3) pressthe CONC key.

PRGM ?

Note: For most accurate
results, perform a Reagent
Blank Correction using
deionized water (see
Section 1).

)

TWER) ((enren |

5. 6. 7. . 8. ,
Molybdate Reagent Acid Reagent Powder TIMER ENTER Citric Acid Powder
Powder Pillow for High  Pillow for High Range Pillow
- - 10
Range Silica Silica
. (the .
prepared sample) Note: The yellow color due
Note: Silica or phosphate to phosphate will
will cause a yellow color to disappear.
develop.
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SILICA, Ultra High Range, continued

ENTER

9.

:2:00 Timer 2
ENTER
2

Note: Perform Seps 10-13
within three minutes after
the timer beeps.

13. READ

mg/L silica(SiO,)

Note: Use of the Sandard
Adjust feature with each
new lot of reagent is highly
recommended. See
Accuracy Check.

ZERO

11. zERO .12,

0mg/L Si02
Note: If Reagent Blank
Correction ison, the
display may flash “ limit” .
See Section 1.
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SILICA, Ultra High Range, continued

REQUIRED REAGENTS

High Range Silica Reagent Set, 25-mL sample (100 testS) ......ccocvvvvererereeenne.
Includes: (1) 1042-99, (1) 14548-99, (1) 1041-99
Quantity Required

Description Per Test Units
Acid Reagent Powder Pillowsfor High Range Silica...1................... 100/pkg
Citric Acid Powder PiIllOWS.......cccocoeeveeveeiecee e T 100/pkg
Molybdate Reagent Powder Pillowsfor HR Silica....... i 100/pkg
Water, dBIONIZE........ceeeiveee e 10 ] 11| I 4L
REQUIRED APPARATUS

Sample 10-20-15 ML, W/ CAP ...c.vvverveerierieeeerieseeeeieee 2 e 6/pkg
OPTIONAL REAGENTS

Silica Standard Solution, 10 MO/L .......ccoeeeieieiieeee e 500 mL
Silica Standard Solution, 25 MQO/L ......ccceeoieeeiireieee e 236 mL
Silica Standard Solution, 50 MQO/L .......ccveeeeveriiieeere e 200 mL
Silica Standard Solution, 2000 MQ/L .......cccccevereiieceese e 500 mL
Sodium Bicarbonate, ACS ..ot 454 ¢
Sulfuric Acid Standard Solution, 1.000 N......ccccceeevvvvvvreereeeenenens 100 mL MDB
OPTIONAL APPARATUS

Flask, volumetric, 250 ML, CIaSS A ......ocvceveee et each
Pipet, TenSette, 0.110 1.0 ML ....coveeieeiee e each
Pipet Tips, for 19700-01 PIPEL .......ccveoiiirieeceeese e 50/pkg
Pipet, volumetric, Class A, 100 ML ......ooueeiiie e each
Pipet Filler, safety DUID..........oooie e each
Sandard Methods for the Examination of Water and Wastewater ............. each
Thermometer, -20 t0 110 °C, NON-MErCUIY......ccoevveieeieieecee e each

For Technical Assistance, Price and Ordering
Inthe U.S.A.—Call 800-227-4224
Outsidethe U.S.A.—Contact the Hach office or distributor serving you.
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.......... 14574-46
.......... 19700-01
.......... 21856-96
.......... 14515-42
.......... 14651-00
.......... 22708-00
.......... 26357-02



SULFATE (0to70 mg/L)

Method 8051
For water, wastewater, and seawater

SulfaVer 4 Method* (Powder Pillows or AccuVac Ampuls); USEPA accepted for

reporting wastewater analysis**
Using Powder Pillows

Choose Desired
Program Accuracy

PRGM
7

1. 2.
User-Entered Calibration
sulfate (SOy).

o ) Press: PRGM
User Calibration section

PRGM ?
Program 91

Note: The nature of
turbidimetric tests and
reagent lot variation
requires user calibration
for best results.

The display will show:

PRINT STORE
9 1
ENTER

3.91 4.
ENTER, user- 10mL
entered calibration

Note: Filter highly turbid

mg/L, SO4 or colored samples. Use

ZERO filtered sample in this step

and as the blank.

* Adapted from Sandard Methods for the Examination of Water and Wastewater.
** Procedureis equivalent to USEPA method 375.4 for wastewater.
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SUL FATE, continued

EED

5. Sulfaver 4 Sulfate 6. .
Reagent Powder Pillow TIMER ENTER
10mL
S (the blank)
. (the prepared .
sample)

Note: A white turbidity
will develop if sulfateis
present in the sample.

Note: Accuracy is not
affected by
undissolved powder.

ZERO READ
0 « *
9. ZERO ) 10. ., 11. READ
5
: mg/L sulfate
0 mg/L SO4

Note: If Program9lis
used, use of the Sandard
Adjust is highly
recommended. See
Accuracy Check.

Note: Clean the sample
cells with soap and
a brush.
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SUL FATE, continued

Using AccuVac Ampuls

Choose Desired 9 2
Program Accuracy 7

1 2. 3.92
User-Entered Calibration °  ENTER.
sulfate (SO, )- mg/L, SO4 ZERO

AccuVac Ampuls.
User Cdlibration Section  press: PRGM

The display will show:
Program 92 PRGM ?

a 3
TIMER
| ce | { ENTER]

5. Sulfaver 4 Sulfate 6. 7.
AccuVac Ampul . TIMER ENTER
o 5
Note: Keeptip .
immersed until theampul ~ Note: Awhiteturbidity will '
fills completely. develop if sulfateis present. Note: Allow theampul to
. stand undisturbed.
Note: Accuracy is not
affected by undissolved
powder.
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4, 10mL
. (the blank)
50mL

Note: Filter highly turbid
or colored samples. Use
filtered samplein this
step and asthe blank.




SUL FATE, continued

ZERO ( READ )
0 e *)
9. ZERO . 10. 11. READ
5
: mg/L sulfate
0mg/L SO4

Note: If Program92is
used, use of the Standard
Adjust is highly
recommended. See
Accuracy Check.
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SUL FATE, continued

REQUIRED REAGENTS AND APPARATUS (Using Powder Pillows)

Quantity Required
Description Per Test Units
SulfaVer 4 Sulfate Reagent Powder Pillows........... 1pillow................ 100/pkg
Sample Cell, 10-20-25 mL, W/ CP ..c.vevvrveveirieeeeciene 2 6/pkg
REQUIRED REAGENTS AND APPARATUS (Using AccuVac Ampuls)
SulfaVer 4 Sulfate AccuVac AMpuls..........cceeveneee. lampul.................. 25/pkg
Y (S S O | TR Lo each
OPTIONAL REAGENTS
Standard, Drinking Water Inorganics, F, NO;™ PO, 3, SO,2.............. 500 mL
Standard, Wastewater Effluent Inorganics,

NH;™N, NO;N, PO, 3, COD, SO, 2, TOC......ccooimeires crierieeeerenienens 500 mL
Sulfate Standard Solution, 50 MQ/L ......ccceceriereienie e eveereereeneeee 500 mL
Sulfate Standard Solution, 1000 MQ/L ......ccceeceeverieeiees ceveeserseeseeees 500 mL
Sulfate Standard Solution, PourRite Ampule, 2500 mg/L, 10 mL ......... 16/pkg
Sulfate Standard Solution, PourRite Ampule, 1000 mg/L, 2 mL ........... 20/pkg
Water, dEIONIZEM.......c.coeriirieieiere et 4L
OPTIONAL APPARATUS
ACCUVEC SNBPPES KT ..ot each
Cylinder, graduated mixXing, 25 ML ........coereirinineeeeeseeeeeee e each
Filter Paper, folded, 12.5 CM .....ccooviiiiiieeeeeeee s 100/pkg
Flask, volumetric, 50 mL, CIaSS A .......ccooiiiieeireseeerese e each
FUNNEl, POlY, B85 MML......ociiiciceee e each
Pipet, TenSette, 0.110 1.0 ML ....coveeieeiercee e e each
Pipet Tips, for 19700-01 PIPEL ........cceoviiieiceeese e 50/pkg
Pipet, volumetric, .00 ML, CIaSS A .....oceeiereeeeeee e each
Pipet, volumetric, 2.00 ML, CIaSS A .....oceeoeveeeeeee e each
Pipet, volumetric, 3.00 ML, CIaSS A ......ceeoeieeeeeee e each
Pipet, volumetric, 4.00 ML, CIBSS A ......cocoe e each
Pipet, volumetric, 5.00 ML, CIasS A ... each
Pipet, volumetric, 6.00 ML, CIaSS A ..o each
Pipet, volumetric, 7.00 ML, CIaSS A ......cooiereeeeeee e each
Pipet Filler, safety DUID..........ooiie e each
POUrRite AMPUIE BrEAKES .......cceeeeiieiecteeese sttt each

For Technical Assistance, Price and Ordering
In the U.S.A.—Call 800-227-4224
Outsidethe U.S.A.—Contact the Hach office or distributor serving you.
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Cat. No.
21067-69
24019-06

25090-25
.500-41H

24052-00
20886-40
..1894-57
14574-41
..1083-67
19700-01
21856-96
14515-35
14515-36
14515-03
14515-04
14515-37
14515-06
14515-07
14651-00
24846-00



Method 8131
SULFIDE (0t00.70 mg/L $) For water, wastewater and seawater

Methylene Blue M ethod* USEPA accepted for reporting wastewater analysis**

PRINT ) (ABS %T
PRGM 9 s
7
ENTER

1. sulfide (S) 2.93 3. 4,
mglL,S ZERO (the prepared sample)  (the blank)
Press. PRGM N Samol b
. . ) ote: ples must be
The display will show: analyzed immediately and
PRGM ? cannot be preserved for

later analysis. Use a pipet
to avoid agitation.

Note: For field testing, a
25-mL graduated cylinder
may be used.

( TIMER )
- CE _

5. Sulfide 1 Reagent 6. Sulfide 2 Reagent 7.
1.0mL 1.0mL TIMER ENTER

Note: Use the calibrated

1-mL dropper. Note: A pink color will
develop, then the solution
will turn blueif sulfide
is present.

* Adapted from Sandard Methods for the Examination of Water and Wastewater.
** Procedure is equivalent to USEPA method 376.2 or Standard M ethod 4500-S% D for wastewater.
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SUL FIDE, continued

ZERO (READ )
0 Le )
9. ZERO . 10. , 11. READ
: mg/L sulfide
0.00mg/L S

Note: Some sulfide loss
may occur if dilutionis
necessary.

Note: Sandard Adjust may
be performed using a
prepared standard (see
Sandard Adjust in

Section 1).
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SUL FIDE, continued

REQUIRED REAGENTS

Cat. No

Sulfide Reagent Set (100 TESES) ....eiveieeereeieeeeee ettt s eneenee e 22445-00
Includes: (2) 1816-42, (2) 1817-42
Quantity Required

Description Per Test Units Cat. No.
Sulfide 1 Reagent........ccccevvveveneeieese e 2mL......... 100 mL MDB............ 1816-32
Sulfide 2 RAgENT ..o 2mL......... 100 mL MDB............ 1817-32
Water, dBIONIZEd..........cooveeiieeeee e 25ML..iieiee, 4L ... 272-56
REQUIRED APPARATUS
Cylinder, graduated, 25 ML .......ccccccvevvvievereeveeseee, Lo each............. 508-40
Pipet, volumetric, Class A, 25.00 ML .......ccccceverrrenens R each.......... 14515-40
Pipet Filler, safety bulb.........coooriniiee Lo, each.......... 14651-00
Sample Cell, 10-20-25 mL, W/ CaP .c.coverveveereieeeiene 2 6/pkg.......... 24019-06
OPTIONAL REAGENTS
Description Units Cat. No.
Bromine Water, 30 G/L ....ccveveeieeiecee et 29mL............ 2211-20
Phenol SOlUtion, 30 G/L ...cceieeeeee e 29mL............ 2112-20
Sodium Sulfide, NYArate ...........coeeieeereeeeee e 114 9. 785-14
OPTIONAL APPARATUS
Bottle, Wash, 250 ML .......cueiiiiicie ettt each.............. 620-31
Dropper, for 1 0z. DOLIE.........ccveieece e each............ 2258-00
Flask, erlenmeyer, 50 ML .......oocioiiiiii e each.............. 505-41
Sandard 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.

286



Method 8028
SURFACTANTS, ANIONIC (0t00.300mg/L)  For water, wastewater, and seawater

(Also called: Detergents) Crystal Violet M ethod*

=||
PRGM 2 6
7
ENTER

1. Surfactants, anionic 2. 26 3. 500mL 4. Sulfate Buffer
(LAS) ENTER. 300mL  Solution 10mL
mg/L,LAS ZERO :
500mL 5
Press. PRGM
The display will show:
PRGM ?
(S
i [ TIMER )
| cE | [ENTER]
—
5. Detergents Reagent 6. 30mL 7. 8.
30
Note: Spilled reagent will E]Z;e(:: ;X ;mﬁ?‘on
affect test accuracy and is o !
hazardous to the ?(lin and requiring a longer time for
th terial phase separation. If this
other materials. . occurs, remove most of the
Note: Use F)enzene onlyin water layer, then gently
awell-ventilated area. agitate the funnel with a

cleaninert object inthe
funnel such as a Teflon-
coated magnetic
stirring bar.

* Analytical Chemistry, 38, 791(1966).
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SURFACTANTS, ANIONIC, continued

9. , 10. 11. 12. blank
25mL
. (the prepared
sample). (the blank)

Note: The benzene layer
Note: Benzene solutions cannot be filtered before
arearegulated wasteand ~ color measurement.
cannot be poured down the  Filtration removes the
drain. See Section 3 for blue color.
proper disposal of these
materials.

ZERO READ

13. ZERO .14, 15. READ

: mg/L anionic surfactants
0.000 mg/L LAS (LAS)

Note: Sandard Adjust may
be performed using a
prepared standard (see
Sandard Adjustin

Section 1).

Note: Acetone may be used
to clean benzene from
glassware.
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SURFACTANTS, ANIONIC, continued

REQUIRED REAGENTS

Quantity Required

Description Per Test Unit
Benzene, ACS........oo e 55mL .. 500 mL
Buffer Solution, sulfate type.........ccccceevvvveeveeennn, 10mL....eeeee. 500 mL
Detergent Reagent Powder Pillow ..........ccccceeneeeee. 1pillow ................. 25/pkg
REQUIRED APPARATUS
Clippers, for opening powder pillows..........ccccocevvnnneee Lo, each
Cylinder, graduated, 25 ML ........ccccoevveveveveceeiecienee, S each
Cylinder, graduated, 50 ML ........cccceeeeveviveeceeeeseeenee R each
Cylinder, graduated, 500 ML .....ccccccvevvvcerce e Lo each
Funnel, separatory, 500 ML .......ccccceoeeverenereerere e Lo each
Ring, support, 4 iNCh.........c.ccoeriiiiieeeeeee e Lo each
Sample Cell, 10-20-25 mL, W/ CaP....covervrereirieieriinienes 2 6/pkg
Stand, support, 127 x 203 mMm (5X 8")..cccvvveveerierieene. Lo each
OPTIONAL REAGENTS
ACEIONE, ACS ... e e e e e e e s e e e e e e e e e e e e e e e e e e eera s 500 mL
Detergent Standard Solution, Voluette ampule,

60 MQ/L @SLAS, 10 ML ..ot 16/pkg
OPTIONAL APPARATUS
AMPUIE Breaker Kit.....oive et each
Pipet, TenSette, 0.110 1.0 ML ....ooiiiiiieeeeeese e each
Pipet Tips, for 19700-01 PIPEL........cccooveieieerereeeseee e 50/pkg
Pipet Tips, for 19700-01 PIPEL.......cceoirirerereseeee e 1000/pkg
Thermometer, -20 t0 110 °C, NON-MErCUIY ......ceovvveeeeeeie e, each

For Technical Assstance, Price and Ordering
In the U.SAA.—Call 800-227-4224
Outside the U.S.A.—Contact the Hach office or distributor serving you.
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.. 968-00
.. 508-40
.. 508-41
.. 508-49
.. 520-49
... 580-01

24019-06

.. 563-00

14429-49

14271-10

21968-00
19700-01
21856-96
21856-28
26357-02



M ethod 8006
SUSPENDED SOLIDS (0to 750 mg/L) For water and wastewater

Photometric Method* (Also called Nonfilter able Residue)

PRINT | [ DATE
PRGM o 4
7

ENTER

2:00

1. suspended solids 2.94 3. 500mL 4

ENTER. 600mL

mg/L, SuSld ZERO 2

Press: PRGM

The display will show:
PRGM ?

ZERO

5. 6. blank 7. ZERO .8
25mL .
(the blank) . 25mL .
(the prepared sample)
Note: Remove gas bubbles
in the water by swirling or 0 mg/L SuSld
tapping the bottom of the
cell on atable.

* Adapted from Sewage and Industrial Wastes, 31, 1159 (1959).
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SUSPENDED SOLIDS, continued

(READ )
_? \ i _
S
9. 10. 11. READ

mg/L suspended solids
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SUSPENDED SOLIDS, continued

REQUIRED APPARATUS
Quantity Required

Description Per Test Unit
Beaker, 600 ML, [oW fOrm ......cooceeeivcieie e, Lo each
Blender, 1.2 L, 120V ..o €aCh....cccevercrire e, each
Blender, 1.2 L, 240V ... €aCh....cccveveveere e, each
Cylinder, graduated, 500 mL, poly........cccccevvvreieneenns R each
Pipet, serologic, 25 ML ....cccccoeeveeveeseereeceere e Lo each
Pipet, Filler, safety bulb.........ccccceiveiieeieciecce e i each
OPTIONAL APPARATUS

SHIiNG RO, GIBSS.....civiiiiiiieirie e 3/pkg
WaSh BO €, 250 ML ...eeeiieeie et eee e s eeteee e et e s e ereee e seaeeesaaeeessereeessaeeessans each

For Technical Assistance, Price and Ordering
In the U.S.A.—Call 800-227-4224
Outsidethe U.S.A.—Contact the Hach office or distributor serving you.
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Cat. No.

........... 1080-52
.......... 26161-00
.......... 26161-02
........... 1081-49
........... 2066-40



Method 8193
TANNIN AND LIGNIN (0to9.0mg/L) For water, wastewater, boiler water

Tyrosine M ethod*

PRINT | [ SETUP
PRGM 9 8
7
ENTER

1. tannin and lignin 2.98 3. 4,

ENTER. 25mL . 25mL .

mg/L, tanic ZERO (the blank) (the prepared sample)
Press. PRGM

. . Note: Filter turbid samples
The display will show: and report results as mg/L
PRGM ? soluble tannic acid.

a N
TIMER
| CE | [ ENTER]

..

5.05mL TamniVer3 6.5.0mL Sodium 7. . 8 ,
Tannin-Lignin Reagent ~ Carbonate Solution TIMER ENTER blank

25

Note: A blue color will
develop if tannins and/or
lignins are present.

* Adapted from Kloster, M.B., Journal American Water Works Association, Vol. 66, No. 1, p. 44 (1974).
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TANNIN AND LIGNIN, continued

ZERO

9. ZERO . 10. 11. READ

mg/L tannic acid

0.0 mg/L tanic .
Note: Sandard Adjust may
be performed using a
prepared sandard (see
Sandard Adjust in Section 1).
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TANNIN AND LIGNIN, continued

REQUIRED REAGENTS

Tannin and Lignin Reagent Set (Up t0 100 tESLS) ...vovveeeevevii i
Includes: (2) 675-49, (1) 2560-42
Quantity Required

Description Per Test Unit
Sodium Carbonate Solution ...........ccceveeeeieeiveennenne. 10mL e, 500 mL
TanniVer 3 Tannin-Lignin Reagent ...........cccccovee.e. Imb ., 100 mL
Weater, dBIONIZE..........eevieeeeei e 25ML oo 4L
REQUIRED APPARATUS

Pipet Filler, safety bulb...........cccooeviiiee, i each
Pipet, volumetric, Class A, 5.0 ML .....ccccccevveeeveneene, Lo, each
Pipet, volumetric, Class A, 0.5 ML ....ccceeciivieeieee TR each
Sample Cell, 10-20-25-mL, W/ CaP ...cevvrveveerierierecene 2 e 6/pkg
OPTIONAL REAGENTS

Formaldenyde.........c.cooevrer e 100 mL
Sodium Pyrophosphate, ACS.........coeieeeee e 509
B =0 01T o3 AN T o ST 1139
OPTIONAL APPARATUS

Description Unit
Balance, analytical, 115V .....cooieiiiieieeeese e each
Balance, analytical, 230 V ......ocveiiiceceeere st e each
Cylinder, graduated, 25 ML .......cccoceveiieieese e each
Filter Paper, folded, 12.5 CM....c.cccveciiicieece e 100/pkg
Flask, VOIUMELNC, 1000 ML ....eeveeiieee et eeeeere e e e e e e e e e e e s esreeeeeeeesnns each
Funnel, poly, 65 MM ... e e e each
Pipet, TenSette, 0.110 1.0 ML....cooiiieieieciece e each
Pipet Tips, for 19700-01 PIPEL.......cccooeirereiecrere e 50/pkg
Pipet Tips, for 19700-01 PIPEL......ccccoveirereieereee e 1000/pkg
Pipet, volumetric, Class A, 10.00 ML ......cccoooviiiceieiececece e each
Pipet, Filler, safety BUID ........c.ooiiec e each
Spoon, MEASUNNG, 0.2 Q.veecveeieeieerieesiesieeeeeree e eeesreesee e s sreesreesre e e e sree e each
Weighing Boat, 67/47 MM ..o 500/pkg

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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Cat. No.
.......... 22446-00

Cat. No

.......... 14651-00
.......... 14515-37
.......... 14515-34
.......... 24019-06

Cat. No
.......... 28014-01
.......... 28014-02
.............. 508-40
............ 1894-57
.......... 14547-53
............ 1083-67
.......... 19700-01
.......... 21856-96
.......... 21856-28
.......... 14515-38
.......... 14651-00
.............. 638-00
.......... 21790-00



Method 8237
TURBIDITY (0to 1000 FAU) For water, wastewater, and seawater

Absor ptometric M ethod*

PRINT | [ TIME
PRGM S 5
7 -
ENTER

1. turbidity 2.95 3. 4. blank
ENTER. 10mL
. FAU ZERO (the blank)
Press PRGM : Note: Wi pe the surface of

the cell with a soft cloth.

The display will show Note: For highly colored

PRGM  ? samples, use afiltered
Note: portion of samplein place
1FAU=1NTU=1FTU of the deionized water.

when measuring formazin.
These are not equivalent
when measuring other

types of standards or
samples.
ZERO (READ )
0 Le )
5.ZERO . 6. 7. 8. READ
10mL
: Note: Mix the sample well Formazin Attenuation
0 FAU beforletrilr}sferring ittothe Units (FAU)
sampie cel. Note: Standard Adjust may
Note: Wipe the surface of be performed using a
the cell with a soft cloth. prepared standard (see
Section ).

* Adapted from FWPCA Methods for Chemical Analysis of Water and Wastes, 275 (1969)
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TURBIDITY, continued

REQUIRED APPARATUS
Quantity Required

Description Per Test Unit
Sample Cell, 10-20-25 mL, W/Cap ....ccccevvvcerreereereeenne. 2 e 6/pkg
REQUIRED REAGENTS

Description Units
Formazin Stock Solution, 4000 NTU......ccceeveeie i 500 mL
ST (=X L1 S 15mL DB
StablCal Stabilized Turbidity Standard, 200 NTU......c.ccocovvvevevennnee. 500 mL
WaLer, BIONIZEM.........cccveerecee ettt ettt e b e e nte e 4L
OPTIONAL APPARATUS

Description Units
Bath, UItraSONIC......ccviieeieeeciee ettt ettt et e eneas each
BOttl e, Wash, 250 ML ....eeeeiiieeeieieee ettt e st e e e s s s e eare e e e s s sesrareeeesssennes each
Flask, volumetric, Class A, 100 ML ..cccveeveiieieeeeeee e e e s eeenens each
Flask, filter, 500 ML ...cccoceeiei et each
L= gl 0] o (< R each
Filter PUMP, @SPITALOT ......c.veuieiiiiiiieieieiese et each
Qiling cloth, for applying SIHICONE il ..........ccoeveiieeie e each
Pipet Filler, safety BUID ..........oovei e each
Pipet, volumetric, Class A, 5.0 ML .....ccooove e each
Sample Degassing Kit.......oocoeriieeseseeeeese s each
Stopper, rubber, one-hole, NO. 7........ccooiiriieeeee s 6/pkg
Tubing, rubber, 5/16” 1.D.....ccocceeee e 12 feet
TWEEZENS, PlASIC...vecviceeceeee sttt 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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M ethod 8196
VOLATILE ACIDS (0to 2800 asmg/L HOAC) For digestor sludges

Esterification Method*

~
9 6
PRGM
*
-

1. Volatile Acids as 2.96 3.0.5mL 4, 25mL
acetic acid (HOAC) ENTER. 25mL
mg/L, HOAc ZERO . Note: Centrifugation is
(the blank) faster than filtration.
Press. PRGM Note: If high levels of Note: Usea Class A or

dissolved solids or mineral  Tensette Pipet.

acids are present, distill as  Note: Adjust the pH of
PRGM  ? described in the Hach stored samples before

Note: For most accurate Distillation Apparatus analysis.

results, performa Reagent manual.

Blank Correction using

deionized water (see

Section 1).

The display will show:

dlidl|id

5.0.5mL 6.1.5mL ethylene 7.02mL 192N 8.
glycol Sulfuric Acid Standard
25mL . Solution Note: Samples may be
. (the . boiled in a 600-mL beaker.
prepared sample).
Note: Usea Class A or
TenSette Pipet.

* Adapted from The Analyst, 87, 949 (1962)
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VOLATILE ACIDS, continued

] H
1t
0. :10. , 11.05mL 12. 20mL 45N
TIMERENTER Hydroxylamine Sodium Hydroxide
3 25°C ) Hydrochloride Solution  Standard Solution

13.10mL  Ferric 14. 10mL 15.
Chloride Sulfuric Acid :3:00TIMER 2
Solution . ENTER

3

Note: After thisthree-
minute reaction period,
proceed immediately
through steps 16-19.
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VOLATILE ACIDS, continued

ZERO ( READ )
0 e *)
17. ZERO .18 19. READ

: mg/L Volatile Acids
0mg/L HOAc asacetic acid

Note: If Reagent Blank
Correction is on, the
display may flash “ limit” .
See Section 1.
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VOLATILE ACIDS, continued

REQUIRED REAGENTS

Volatile Acids Reagent Set (90 tESES)......civeeeieriiiceeie s

Includes: (1) 2039-53, (2) 2042-53, (1) 818-42, (1) 2040-53, (1) 2038-32

Quantity Required
Description Per Test Units
Ethylene GlyCol ... ICT 1 | TR 1000 mL.
Ferric Chloride-Sulfuric Acid Solution..................... 20mL...cuenee. 1000 mL.
Hydroxylamine Hydrochloride Solution, 100 g/L .....1 mML................... 100 mL.
Sodium Hydroxide Standard Solution, 45N ........... ViR 0| I 1000 mL.
Sulfuric Acid Standard Solution, 19.2 N ................. (0107 o | I 100 mL.
Water, deioNiZEd..........coevivieiiiecee e 205ML i, 4L,
REQUIRED APPARATUS
Quantity Required

Description Per Test Units
(001 ( 0 1070 1= SO SRS 2 e 2/pkg
Cylinder, graduated, 10 ML ........cccocvvevvcvveeree e, Lo each
Filter Paper, folded, 12.5CM ...ccoviivieee e 1o, 100/pkg
Flask, erlenmeyer, 50 ML ........ccooviiiieiiir e Lo each
Funnel, poly, 65 MM.........cccceveniiiieeere e Lo, each
Hot Plate, circular, 3.5-inch diameter...........cccccoueeneee. 1o, each
Pipet Filler, safety bulb...........cccooovieiiiiceee e S each
Pipet, serological, 2 ML.......cccceveeveeieeree e, 2 e each
Pipet, volumetric, Class A, 0.5mL ......ccocoeeeiiirieee S each
Pipet, volumetric, Class A, 10.00 mL ........ccccoevveeenene B - each
Sample Cell, 10-20-25 mL, W/C8D ......covvvreerreerieniennne 2 e 6/pkg
Water Bath and RacK..........cccoooeveiiiicieccee e O each
OPTIONAL REAGENTS
Volatile Acids Standard Solution, PourRite ampule,

62,500 mg/L asacetic acid, 10 ML .....cccoceverereeeeerieseeneeeee e 16/pkg
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Cat. No.
......... 22447-00

Cat. No.
........... 2039-53
........... 2042-53
........... 818-42
........... 2040-53
........... 2038-32
........... 272-56

Cat. No.
.......... 14647-02
.......... 508-38
.......... 1894-57
.......... 505-41
.......... 1083-67
.......... 12067-01
.......... 14651-00
.......... 532-36
.......... 14515-34
.......... 14515-38
.......... 24019-06
.......... 1955-55

.......... 14270-10



VOLATILE ACIDS, continued
OPTIONAL APPARATUS

Ampule Breaker, POUIRILE ..........ccooieiisecicees e each.......... 24846-00
(2172 S PRS0 0Ny o TR each............. 500-52
Bottle, Wash, 500 ML ....eeeeeeeeeeeeeee e eeeeee e eeeee e eee e e e e e s st e e sanreeessereeessanseessans each.............. 620-11
Centrifuge, 1aboratory, 115 VaC........cccvevieeieeie e se e ses e see e seeens each.......... 26765-00
Centrifuge, laboratory, 230 VaC.........ccveieeieiie st see e ses e seeens each.......... 26765-02
Centrifuge TUDES, 15 ML ....cuiieeiiieiieiieieerere e 10/pkg .......... 22787-39
Centrifuge TUDE CapsS.........coveeeeiriirierieeeie sttt 20/pkg.......... 25852-20
Cylinder, graduated, miXing, 25 ML .......ccccoovviereeriese e each.......... 1896-40
Cylinder, graduated, plastic, 250 ML .......ccccceveveeveeiese e e each.......... 1081-46
Distillation APPAratuS .......c.ccceriieerierrieiieseeseeseeseeseesee e e sreesreesseesseeseeenes each.......... 22653-00
Distillation Heater and SUpport APParatus.........ccceveeveereeseeseeseeseeseeenns each.......... 22744-00
Flask, volumetric, Class A, 100 ML .....coiveeieiiieeee e each.......... 14574-42
Pipet, TenSette, 0.1t0 1.0 ML .oceeeeiiceceeeee et each.......... 19700-01
Pipet Tips, for 19700-01 TenSette PIPet ........cccovereverereneeneseseeeeiee 50/pkg .......... 21856-96
Pipet Tips, for 19700-01 TenSette Pipet .......ccccooveveeceecececeeeie, 1000/pkg........... 21856-28
Pipet, TenSette, 1.0 10 10.0 ML ...cceeieeieeceeceeeeeeee e each.......... 19700-10
Pipet Tips, for 19700-10.......ccccciiriiiiiirier e e e et 50/pkg.......... 21997-96

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

302



M ethod 8009
ZINC (0t03.00 mg/L Zn) For water and wastewater

Zincon M ethod* USEPA approved for wastewater analysis** (digestion needed; see Section 2)

PRINT | ( PRGM
PRGM o !
7
ENTER

1. zinc (Zn) 2.97 3. 25mL 4. ZincoVer 5 Reagent
ENTER. 20mL . Powder Pillow
mg/L,Zn ZERO

Press: PRGM . Note: Rinseglasswarewith

1:1 hydrochloric acid and

Note: Total zinc requires a Y
deionized water

The display will show:
P prior digestion; use either

PRGM 2 the Digesdahl or mild ~ Deforeuse
Note: For most accurate  digestion (Section 2). Note: If samples cannot be Note
results, performa Reagent  Note: Adjust the sampleto  @n@lyzed immediately, see  Note: Powder must be
Blank Correctionusing  p 4.5: see Samplingand ~ SAMPling and Storage. completely dissolved or
deionized water (see Sorage following inconsistent results
Section 1). these steps. may occur.

Note: The sample should
be orange. If it is brown or
blue, dilute the sample and
repeat the test. Either the
Zinc concentration is too
high or an interference

is present.

Caution: ZincoVer 5 contains cyanide and isvery poisonousif
taken internally or inhaled. Do not add to an acidic sample.
Store away from water and acids.

* Adapted from Sandard Methods for the Examination of Water and Wastewater.
** Federal Register, 45 (105) 36166 (May 29, 1980).
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ZINC, continued

2
-
5. 6. 7. 8.
0.5mL Cyclohexanone 30 TIMER ENTER
10mL . . . (the 3
(the blank) (the prepared sample) prepared sample)

Note: The sample will be

red-orange, brown or blue, Note: Sieps 9-11 must be

Note: Use a plastic depending on the zinc cqmpl eted within ;O
minutes after the timer

sueezer. Rubber bulbs concentration. beeps
may contaminate the
cyclohexanone.

ZERO ( READ |
0 e X
9. blank 10. ZERO .11 12. READ
: mg/L Zn
0.00 mg/L Zn

Note: Standard Adjust may
be performed using a
prepared 0.50 mg/L
standard. See Section 1.

Note: If Reagent Blank
Correctionison, the
display may flash “ limit” .
See Section 1.
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ZINC, continued

REQUIRED REAGENTS

Zinc Reagent Set, 20 ML Size (100 tESES) ...cceeiverrieeiieeieeeeesee e seesee e e eree e
Includes: (1) 14033-32, (1) 21066-69
Quantity Required

Description Per Test Units
CycClOnEXaNONE......cccveeiece e 0.5mL ...... 100 mL MDB
ZincoVer 5 Reagent Powder Pillows..............c........ 1pillow................ 100/pkg
REQUIRED APPARATUS

Pipet, serological, 10 ML.......ccevevvveeeeese e S each
Pipet Filler, safety bulb...........ccooeviieneeeeeceee S each
Sample Cell, 10-20-25 mL, W/Ca .....ccovveeveerveereeeeeenes 2 e 6/pkg
Squeezers, plastiC AroPPEY .........oceeeeerereneeerieseeseeeenes i 20/pkg
OPTIONAL REAGENTS

Bleach, houSENOId ........cccooviiiicecce e 1gd
Cylinder, graduated, miXing, 25ML ........ccccceviveeierie i each
Hydrochloric Acid Standard Solution, 6 N .........ccccccevievvenvieeveeseenen, 500 mL
NITHC ACIH, ACS ... e s sbae e s s see e e 500 mL
N TR o o o Bt 500 mL
Sodium Hydroxide Standard Solution, 5.0 N.........ccccvvevevevvrenee. 50 mL SCDB
Water, dEIONIZEA.........ceeeiiriiieeee s 4L
Zinc Standard Solution, 100 MQ/L ZN.....ccccceevieieeieie e 100 mL
Zinc Standard Solution, PourRite ampule, 25 mg/L as Zn, 2mL............ 20/pkg
OPTIONAL APPARATUS

Ampule Breaker, POUrRIte @MPUIES..........cccooeeriririeieieereseeeee e each
ASDITLOr, VBCUUM .....veveieeieieesiecteeeesiesteeseesaes e ssesseesessesseessesseseessesssessessessens each
Beaker, glass, 1000 ML ......coviiiieeseceeeee e each
Cylinder, graduated, 100 ML ........ccceveereerieereere e eee e each
Cylinder, graduated, mixing, 250 ML .........ccooeoeniniieeere e each
Filter discs, glass, 47 MM ... 100/pkg
Filter NOIAET, 47 MM . .eeeiiieiee et e s e s sbaee e each
Flask, erlenmeyer, 250 ML .......ccoeveiieiicece et each
Flask, filtering, 500 ML .......cccoviiirie e each
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ZINC, continued

OPTIONAL APPARATUS (continued)

Description Units
Flask, volumetric, Class A, 100 ML ....ooovieiiiiieeere e each
Flask, volumetric, Class A, 1000 ML ....cceevieeeeiieieecece e e each
Hot plate, MICIO 115V ..ot each
Hot plate, MICTO 230V ....ooiieceeese e each
(1 I 7= o = S I (o Tt o] U 5rolls/pkg
pH meter, SensloN™1, portable with electrode .............ooveveeeervevreeeienan. each
Pipet filler, safety DUID ........ccooviiieec e each
Pipet, SErologiCal, 2 ML ....ccocveeeieecc e each
Pipet, TenSette, 0.1 10 1.0 ML...cceeiiriceeeeese e each
Pipet, TenSette, tipsfor 19700-01 ........cccoveveeeeieiese e 50/pkg
Pipet, TenSette, 1.0t0 10.0 ML.....cooeeieeiee e each
Pipet, TenSette, tipsfor 19700-01 .......cccccevieeveeveereeceee e 1000/pkg
Pipet, TenSette, tipSfor 19700-10 .......ccooiieeerinieeereseseee e 50/pkg
Pipet, TenSette, tipSfor 19700-10 ......cccooeieeineniiieerere e 250/pkg
Pipet, volumetric, Class A, 5.00 ML ......cocoveviiiiiee e each
Pipet, volumetric, Class A, 0.5 ML ......ocooeii e each

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