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Oxygen Demand, Biochemical

ition Method! Method 8043

Scope and application: For water and wastewater.

' fom for e of Waterand Wastovater ad fom i, RL; G, C. Journal of Watr Poltion
Contol Federaion, 1979, 519), 257

Test preparation

Before starting

“This test s  S-day tes. Complete llthe seps careilly to make sure that the tet doss not have to be done agsin.
Prepare the diluton water with & BOD Nutrient Buffer Pillow. Make sur that the diluion water for this test docs not contsin an oxygen

or toxins. When for S days 2120 °C, the- oxygen inthe water must ot change by more
than 0.2 mL.
c BOD (CBOD) can be by the. of; Atest for CBOD i o lly-
reated with) sced, with biologically teated fllucnts and river water.
Asan . uscthe method BOD. G on page 610 the tet resls. The graphical

s alko ool for booting problems in BOD: The, method is not approved for
regulatory reportng.
Review the Safety Data Sheets (MSDS/SDS) or the that are used. Use the P

Dispose of reacted solutions according o locl, sate and federal regulatons. Refer 1o the Safcty Data Sheets for disposal information for
unused reagents. Refe 1o the environmental, ealth and safty staf for yous facility andor local regulatory agencics fo further disposal
informtion.

Items to collect

Description Quantty
BOD bouk, 300 L glss, withglas stopper and plastc caps 6
BOD borle cap. lastic 6
Diution wte efrto Preare the diltion watcron poge 3) s
Pipt seilogical, 1 L, mLand 10mL 7
ncubstor '
Niificion nbiior (fr th CBOD st anly) ot

Referto Cansumables snd replacement tems on page 10 for arder information.

Sample collection
The main consideraton with sample collecton s to prevent contamination of the sample with
atmospheric oxygen.
+ Analyze the samples immediately. The samples cano be preserved or late analyss.
+ Collect samples in 300 mL_ glass BOD bottles. Completely fll the bottes.
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Test procedure

2. Prepare the samples: 3. Usea pipet 0 dd the 4 Ifthe estis for CBOD,
Gently st the o five add two, of
300-mL BOD botles. Niifiation nbibitor

(spproximtly 0.16 8)to
cach bottle to prevent the
oxidation of nirogen
compounds. Record the
resuls s CBOD.

. Fill cach botle with prepared.
diluion water. Refe to Prepare. 6. Carcully insrt a stopper in

the diluion wateron page 3.To  cach botle (0
prevent ie bubbles pour the i bubblcs. Push down on the
oter down the inner suroce. stopper Invert the botes
of the botle. imes t mix.
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9. Carchlly insertastopperin 10, Add a cap to ach bottleto
cach of the prepared sample prevent evaporstion.
bottes to prevent rapped air

bubbles. Add diution water
above the stopper o the BOD.
bottesto make a water scal

ol

13. Calculte the BOD
value. Refer to BOD
calcultion Standard
Methods on page 6 or
'BOD calculaion-Graphical
Method on page 5.

Prepare the dilution water

11, Keep the prepared
sample bottlesin .

incubator s 20 °C (65°F)
Do ot move the prepared
sample bottesfor S days.

12. Afte S days, messure the
remaining diselved oxygen
incach of the prepred
samples.

For accurate resuls, the
prepared samples must contsin
3 minimum 1.0 mg’L DO
concentrtion aftr ncubaton.

Make sure that no source of oxygen demand o toxins are added when the dilution water is prepared.

Items to collect:

“Dilution water (refer o the dilution water guidelines)
+BOD Nutrient Buffe Pillow!

“Raw sewage? for the bacteril seed, 3 mL (if the sample is low in bacteria)
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Azide Modification of Winkler Method'-2

1 to more than 10 mg/L
‘Scope and application: For water, wastewater and scavater.
 UsEPA spproved.
: o o he of Watr and Wasieater,Standact

m Test preparation

Method 8229
Buret Titration

sswoc.

Before starting

Solutons below the surfce of the liquid.
‘The optionsl TitsSti Titrtion Stand can holdthe bure and st the sample

Review the Safety Data Sheets (MSDS/SDS) or the that are used. Use the

"As an altcmative t the powder pillows, usc standard APHA solutions for dissolved oxygen. Use | mL of Manganous Sulfate Soluton, |
L of Allaline lodide-Azide Reagent and | mL of Sulfuric Acid (concentrated) s an alernative o the powder pillows. Add the

disposalinformaton.

protective

Dispose of reacted soutions according 10 loca, state and federal regulations. Refe o the Safy Data Sheets for disposal information
for unused reagents. Refer to the environmental, health and safty staff for your facilty and/or local regulatory agencics for further

Ttems fo collect

Description

Quantity

'BOD botle, 300 mL
Alkaline lodide-Azide Reagent Powder Pillow
Manganous Sulfae Powder Pillow

Sulfamic Acid Powder Pillow

Sodium Thiosulfte Stndard Soution (trant), 0.025 N
Indicator Soluon

mL

Graduated cylinder, 250 mL

Funnel micro

Supportstand with burct clamp

Wate,deioized

varies Starch
varies Bure, Clas A, 25

mple collection

‘Good sample collection and handling techniques are important to get correct resuls. The dissolved
‘oxygen content of the sample can change with depth, turbulence, temperature, sludge deposits,
light, microbial action, mixing, travel ime and other factors. A single dissolved oxygen test
frequently is not an accurate reflection of the overall condition of  body of water. Several samples
taken at different times, locations and depths are recommended for most reliable results. Collect

samples i clean BOD Bottes.
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+ Poura small quantity of water into the flared lip area of the stopper to seal the bottle.
« Pusha BOD botle cap on the flared lip.
* Keep samples for a maximum of § hours. For analysis start with step 5.

Test procedure

( )

f&

L Colle s sl i+ 2 Add ot 3. iy 4.l
SRS e emegpee Lo
e sample verow the Do oo Al e st
bottle for 2or 3 minutes to lodide-Azide Reagent Powder The floc is orangerbrown if
remove trapped air bubbles  Pillow to the sample. oxygen s inthe sammpl or
and to make sure thata ‘white i there i no axygen.

representative sampl is

collcted.
proceed tonext siep.

QIESENIO.

6. Remoe the stopperand add 7. Imediilyputhe sopper 8. lnvertthe sl t et 5

S Agtin, it Bebotle 8 contcusof one ulfamic i he ol Make sur hat o e o mix.

'&"m“’"":‘ul‘n{m ‘Acid Powder Pillow to the i is inside the botle. The floc dissolves and a
wop e w color develops if

solution s clearsndthe floc Lf'yl;n“,nh_"":k

collce at he botom 1o make:

ottt eacton o the

Cample and reagents s

complete Some suspended

e will ave o efiet on

scturcy

The floc forms slowly i salt
water (approximately

S minutes more are
nesessary). When the floc:
formaion is complete,
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9. Pourthe preparcd 10, Pour hecontemsofthe 1. Fila2Sml burctiothe 12, Put the Mk under the
Sample no 3 50 mL sradustedcylinder ko s clean, 2670 mark with 0.025 N burt. Swirl the sk Add
gradunted ylindeeto the 350-mL Edenmeyer Sodium Thiosulfte {iant unl the colorchanges
00-mL mark k" StandardSoluion. yellow o pale yellow.
E=rr
===
Boos
=
C e
13, Add 1 mLof Sarh 16, Putthe fskunderthe 15, Caleuli the
IndicatorSolution. burct Swir he sk Add concentation
A dark b color devlops. trantuni the color oL of it - mglL DO
changes from s dak buc 08
colrksscnd pot.

Interferences

Nitite interference i removed by the azide in the reagents. Other reducing or oxidizing.
substances may interfere. If these are in the sample, use an alternative method, such as the High
Range Dissolved Oxygen Method (col Method 8166) or a ‘oxygen electrode.

Prepare activated sludge samples

Prepare activated sludge samples for the test as follows:

1. Add 10 mL of Copper Sulfate-Sulfamic Acid Inhibitor Solution to a clean, 1000-mL
eraduated cylinder.

2. Use a tube to fill the cylinder with sample. Put the end of the tube near the bottom of the:
cylinder. Let approximately 200 mL of sample flow over the cylinder.

3. Swirlthe eylinder to mix the contents. Let the suspended solids go to the bottom of the
cylinder.

4. Use a siphon tube to colleet the transparent top layer in a 300-mL BOD bottle. Put the end of
the tube near the bottom of the BOD bottle. When the water flows over the BOD bortle,
remove the tube. Make sure that no air bubbles are in the bottle.

5. Startat step 2 of the test procedure.

Accuracy check
‘Standard solution method

Use the standard solution method to validate the test procedure and the concentration of the
titrant.
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Items to collect:
* lodate-lodide Standard Solution, 0.00125 N (equivalent to 10 mg/L as Os)

1. Add 200 mL of 0.00125 N lodate-lodide Standard Solution to a 250-mL Erlenmeyer flask.

2. Add one Sulfamic Acid Powder Pillow to the bottle.

3. Startat step 12 of the test procedure. Titrate the prepared standard solution to the endpoint.
Record the mL of ttrant added in siep 1.

4. Compare the actual result to the correct result. The correct result for this itration is
10,0 mL of itrant. If more than 10.5 mL ofttrant was used, discard the titrant. Get pew.
titrant.

Summary of method
‘The Azide Modification of the Winkler Method i the standard test for dissolved oxygen. In the
‘analysis, manganous ion reacts with the dissolved oxygen i the alkaline solution o form a
‘mangancse (IV) oxide hydroxide flocculent. Then, Azide s added to suppress interference from
nitit, which would react with the fodide. Then, the solution i acidified and the manganese (IV)
floc is decreased by iodide to make free iodine as I* in proportion to the oxygen concentration.
‘Then, the liberated iodine is ttrated to the starch- iodide end point.

Consumables and replacement items

Required reagents
Description Quantiy st Uait e no.
“Nlkaline lodide-Azide Powder Pillows Tpillow T 0266
Manganous Sulfte Powee Pillows 1 pillow Sopkg 107166
Sodium Thiosalfote Stndad Soluion, 0025 N varies m 2408353
Strch Indicator Soluion tml 100mLMDB! a0
Sulfumic Acid Powee Pillows 1 pillow Sovks 2076266

Required apparatus

Descripton Quanitytext Unie Ttem na.
Botlk, with siopper, BOD, 300-mL T cch @100

Bure clamp, double ' cach 32800

Bure, Class A, 25 mL ' cach 236540
Supportsand ' cach 56300

Funnel micro ' cach 2584335
Cylinder, gradusted, 250 L. ' cach so8d6

Flask, Erlenmeyer, 250 mL ' cach s0s46

Recommended standards

Deseription Unit Ttem na.

Todatc-lodide Standard Solution, 000125 N S00mL w019





