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Adopted:
OECD GUIDELINE FOR TESTING OF CHEMICALS 12 May 1981

"Inher ent Biodegradabhlity:
Modified MITI Test (II)"

1. INTRODUCTORY INFORMATION

Prerequisites

— Ananalytical method must be available for detarimg the concentration of the test material
in the test solution.

— The emirical formula of the test material is required so that the theoretiagioxiemand
(TOD) may be calculated.

e Guidance information

— Information ortherelative proptdions ofthe major components of the test material will be
useful in interpretinghe results obtained, partileuly in those cases where tresult lies
close to the "pass level".

— Information orthe toxicity of the cheroal may be useful tineinterpretation of low results
and inthe selection of appropriate test concentrations.

e Qualifying statements

The nethod is only applicable to those organic test materkathwat the cocentration
used in theest,

— havenegligible vapour pressure,
— are notinhibitory to bacteria, and
— do not reach andkact with the CQadsorbant.

This test habeen found stable by the OECD Expert Group Degradation/Acdarion
for determining the inherent biodegradability of orgahinicals underaerobic conditins. It
has beenested in the OECD Lakatory Intercomparisofiest Programme (1978-1980).

e Recommendations

If the test material is not soluble at the test concentration, special measures, such as the
use of ultrasoundispersion, maave to be employed to achieve a gdisgersion of the test
material.

Users of this Test Guideline should consult the Preface,
in particular paragraphs 3, 4, 7 and 8.
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e Standard documents

This Test Guideline wasased on an order prescribing testieigted to nevehenical
substances of the Chemical SubstanggrGboLaw(Law No. 117, 1973), fer of theJapanese
Prime Minister, the Minister of HealtmdWelfare andthe Minister of Internationdirade and
Industry, No. 1 (July 13, 1974).

2. METHOD

A. INTRODUCTION, PURPOSE, SCOHE, RELEVANCE,
APPLICAT ION AND LIMIT S OF TEST

The purpose dhis test is the measurement of thecBemical Oxygen Demand (BOD)

and the analysis of residuathenicals in order to evaluate the inherent biodegradability of

chenical substances whidtave been found by the Standard MITI Method (iptticate low
degradability.

e Definitions and units

Percentage degradation = % x 100 (%)

or

Percentage degradation = Sbs% x 100 (%)

BOD : Biological oxygen demand (experental, mg) of théest compound mea®d on the
BOD curve

B . Oxygen consuption (experimental, mg) of basal culture medium toicl the
inoculum is added easwed on the BOD curve

TOD : Thewetical oxygen (theoretical, mg) deamdrequired vinenthe test compound is
completely oxidised

Sa : Residual amount (experimental, mg) of the test compound afigletiomof the
biodegradabilitytest
Sb  : Residual amount (experimental, mg) of the test compound biathietest with

water to which only théest compoundhas been added
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e Reference substances

In some cases when investigating a new substance reference substancesefaly be u
however, specific reference substances cannot yetdoennended. In order to check the
activity of the inoculum, the use ofrttcol sibstances is desirable. Aniline, sodium acetate or
sodium benzoate may be used tfus purpose.

If the percentage degradation of aniloaculated from the ogen consuption does
not exceed 40 per ceatter 7 daysand 65 per cerdfter 14 days, the test iegarded as
invalid.

e Principle of thetest method

This test method idased on the following oditions:
— testchenicals as sole organic carbon sources
— no adaptation of microrganisms to testhenicals

An automated cked-sptem oxygen consyption meastng apparatus (BOD-meter) is
used. Chemicals to be tested are inoculated in the testing vesselgewmitorganisms. During
the test period, the ldbenical oxygen demand is @asured continuously by means of a BOD-
meter. Biodegradability is calculated on the basis of BOD gpdesuentathemical analyis,
such as measurement of the digswb organic carbon agentration, concentration of residual
chenicals, etc.

e Quality criteria

Reproducibility

Thereproducibility of this method ggenerally good, especially for chieals soluble in
water overl00 ppm.

Sensitivity
— Oxygen consuption : detection limit = 1 mg (oxyen consuiption by micro-oganisms)

— Chemicalanalysis : depends dhe sensitivity of thanalytical methods sed.
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e Specificity

Applicable toeverykind of chenrcal, for which G,/Cy = 1*.
For volatilechenicals a modified BOD-meter** should besad.
Possibility of standardisation

This methodhas been authorised by the Japanese Government as a "Method for Testing
the Biodegradability of Chemical Substancedviigroorganisms”.

Possibility of automation

By using a BOD-meter** oxgen consyptiion by micro-oganisms (in the closed
system) is regded automatically.

B. DESCRIPTION OF THE TEST PROCEDWRE

e Preparations

Apparatis. BOD-meter equippedithh 6 bottles (300 mbach)
bottle 1 . deiaised water***, 300 ml #estchenical, 9 mg

bottles 2, 3, 4 : basal culture mediun800 ml +activated sldge, 30 mg (dnbasis) + test
chenical, 9 mg

bottle 5 . basal culture mediurBD0 ml +activated sldge, 30 mg (drpasis) + aniline,
30 mg
bottle 6 . basal culture mediun00 mg +activated sldge, 30 mg (dnbasis)

* C = concentration

**  The modified BOD-neter is composed of cilpry tubing and a noma BOD-ater. (See theedcripton given
in Annex 1.)

*** The water used must never contain more than 10 per cent of the omgaban introduced by thtest naterial.
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Pretreatment of test chemical

In case theest compound is not soluble in water at the desired test concentration, the
test compound pulverised fisely as possible is employed.

In case theéest compound is volatile, testtenicals should be well-céed to prevent
evapoation.

The identification of test sapte, if necessary, should be made.
Basal culture medium

3 ml each of solution A, solution B, solution C and solution D, aatdrvare mde up
to 1000 ml. (Deionised ater is wedthroughout.)

Solution A : 21.75 g of dipotassium hyden phosphate, 8.5 g oftpssiunacid phosphate,
44.6 g of dibasic sodium phosphatedeltahylrate and 1.7 g of ammonium
chloride are disgeed in water and the volume is made up@0QL.ml. (The pH
of the solution is 7.2)

Solution B : 22.5 g of magnesium sulphdieptahylrate aredissdved in waterand the
volume is made up to 1000 ml.

Solution C : 27.5 g of calcium chloride are diged in water and the volume isade up to
1000 ml.

Solution D : 0.25 g of ferric chlorideexahydrate aredissdved in waterandthe volume is
made up to 1000 ml.

Activated sludge
Sludge sampling sites Sludge sampling is made, in principle, atlass than 10 places

throughouthe country, chiefly in those areas where a varietyclénical substances may be
considered to be consumadd discarded.

For example, standagttivated sldge ofthe Japanese Chemical Biotesting Center is
taken up from the following placesd mixed.

— City sewageplant: 3 plants located in the northern, cerdral sothern part of Japan.

— Industry sewge plant: one plant used for the waste water treatmememicaindustries.
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— River: 3 rivers located in the northern, cenanadl sotihern part of Japan.
— Lake: One lake located in the middle of Japan.
— Sea: 2 inland seas of Japan.

Fregiencyof sludgesanpling: Sludge sampling should be made, in principle, four times
a year, in March, June, Septembad December.

Sludge sampling methods
— City sewage: litre of return sldge at a sewaghsposal plant.

— Rivers, lakes and marshessea: 1 litre of stiace water and litre of suface soil on the
beach which is in ¢gact with the atmosphere.

Preparatio: The slage samles collected frorthe sampling sites are mixed &#rring
in a single container, and thexare is allowed tetand. Floating foreign matter is removed
andthe supernatant is filteredrough No. 2 filtepaperThefiltrate is adjsted topH 7.0 + 1.0
with sodium hydroxide or phosptio acid, transferrethto a culturetank andaerated.

Culture: About 30 minutes after ceasing theration ofthe solution obtained above
approxinately 1/3 of the whole volume of the supernatant is removed. An equal volume of
0.1 per cent synthetic sage* is added to the remainingrfian of the supernatarénd the
mixture isaerated again. This procedure is repeateg @very day. The cuting is carried
out at 25 + 2°C.

Contrd: For control of the culting step, the followingems arechecked and necessary
adjustmentsare made.

— Appearance of gernatant: the supernatant of activedgi should belear.

— Precipitability of active sludge: the activedda, being in large flocks, musave high
precipitability.

* 0.1 per cent synthetic sewage: 1 g of glucose, 1 g of peptones and logafdassiumphosplate are dissolved
in 1 litre of water and the solution is astied to pH 7.0 £ 1.0 with sodiuhydroxide.
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State of forration ofactive sludge: Where growth of flocks is not obseredtier the
volume of 0.1 per cent synthetic s@e to be added or tfrequency of addition of
synthetic seage is increased.

pH: The pH ofthe supernatant is 7.0 = 1.0.
TemperatureThe terperature for cultivation ofictive slalge is 25° + 2°C.

Amount of aeration: In replacing the supernataifit sy nthetic sewage, the solution in the
culturing tank must be sufficiently aerated to maintain the dissolvgemxmcentration
of the solution above 5 ppm.

Microflora of activated shige: Whenthe active shige is rnicroscaically observed (at
100 ~ 400 x mgnificatian), a number of protozoa of different species togethbraloudy
flocks must be seen.

Mixing of freshand oldactivated sludge: In order to maintain fresfd oldactivated
sludges at the same activithe filtrate of the supernatant of an activatedgaunactual
use in the test is mixed with an equal volume offittrate of the spernatant of a freshly
collected activated dlige andhe nixture is cultued.

Checking of activity of activated sludge: Activity of activatedigéu should be checked
periddically (at least nce eventhree months) with standards substancespbiying the
test method praded below. Epecially wherfreshand oldactivated sldge samles are
mixed, careful checking must be done melation tothe old activated dige.

Example of Preparation of Activated Sludge Samples and Period of Use

Dec. Jan. Feb.

Culture Period of use
Mar. Apr. May

Mixing, culture Period of use
June July Aug.

Mizxing, culture Period of use
Sept. Oct. Nov.

Mixing, culture Period of use

(The samgpattern of preparatioand use follows.)
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Addition of test compound and preparation for test
The following tests vessels are pided andadjusted tdhe test temperature:

(1) Atest vessel containing the basal culture mediumhitdwvis added 30 ppm (W/V) st
compound; the pH dhis solution is adjusted to 7 before the idatian ofactive slalge,
if necessary.

(2) A test vessel for the ntrol blank test, containing only the basal culturedium.

() A test vessel containing water tbigh is added 30 ppm (W/V) of thest compound.

(4) Atest vessel containing basal culture mediurmhiotwis added 100 pp(v/V) of aniline
or any other of the ocrol sibstances.

Inoculation of active sludge
Inoculum is added to theest vessels &and 2 above, ghat the concentration of
suspended aiter (100 ppm V/V) required in thlapanese Indtrial Standard described in
Annex 2 isachieved.

For vessel 4, the required concentration apsnded mtter is 30 ppm.

e Test conditions

— Concentration of testhenicals : 30 ppm (W/V)
— Concentration of activated sludgel00 ppm(W/V)
— Test temperature . 25°C £ 2°C

— Period . 14 to 28 days

— Perform indarknessThe terperatureandthe change in colour of thentents of the
culturing vessel should be checkagery day.

— Stir vigorously with mechanical stirrer.

e Performance of test

The BOD cuve is obtained atinuously and autoatically for 14 to 28 days (see
Figure 1).



302C

"Inher ent Biodegradallity: page 9
Modified MITI Test (I)"
Figure 1: Degradation curve of eeadily degradable compound
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After the 14 to 28 days of testing, pElsiduakhenicalsandintermediates in the testing
vessels aranalysed.

Thetestchenicals in the testing vesseithout activated sldge are alsoanalysed in
order to determine whether there is ahange in théestchenical during the testing period,
or any loss of the original testtemical by evapation or byadsoption bythe walls of the test
vessels, etc.

e Analytical means

If the test compound is soluble in water, the residual amount of total organic carbon is
alsodetermined.

(@) Where a t@al organic carboanalyser is used: 10 ml of the tested solution is sampled
from the test vessel amantrifuged at 3000 g fdive minutes. The residual amount of
the total organic carbon in the supernatant is detedron a ttal organic carbon
analyser.
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(b) Where othemnalysers are used: thetabcatent of a testing vessel is extracted with a
solvent suitable for the test compoumndd, after proper pretreatment such as
concentration, theesidual amount of the test compound is deterdhon aranalysing
instrunent (gas chromagoaphy,absoption spectromtry, mass spectragiry, atomic
absaption spectrophotoetry, etc.)

In the case of volatile chemicals, the pemature control bath tie BOD-meter should

be cooled to 10°@ndthis temperature held for at least 30 min, in order to preventretiapo
The analyical procedures (and(b) should then be started.

3. DATA AND REPORTING

e Treatment of results

a) Method for calculating thpercentage degradation from the ge consuption:

BOD - B

700 > 100 (%)

Percentage degradation =

BOD : Biological oxygen deman¢experimental, mg) of the test compound measured
on the BOD curve

B . Oxygen consuption(experimental, mg) of basal culture medium bick the
inoculum is added easued on the BOD curve

TOD : Theaetical oxygen deman(theoretical, mg) requiredn@nthe test compound
is completely oxidised

b) Method for calculating thpercentage degradation from ttesult of directanalysis:

Percentage degradation = 56 -3a x 100 (%)

Sb
Sa : Residual amount (experimental, mg) of the test compound affgetiomof
the biodegradabilityest
Sb  : Average residual amount (experimental, mg) ofdbecompound ithe two

blank tests with water to kich only thetest compoundhas been added.
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Evaluation of results

Calculation of themtical oxygen demand

Element Oxidised form
C CG,
H H,O
N NO,
S SO,
X (halagen) X

Recoveryrate ofanalytical procedure

Testreport

Thetest report should includbe following ponts:
Information onthe testhenicals

Name, structal formula, molecular gight, purity, kind of imprities, physicachemical
properties of testhemcal, spectral identificatiodata of testhemcal

Test caditions

Activated sludge : sludge salimg siteand cacentration
Test chenical : concentration

Testperiod

Test terperature

Analytical procedure

Pretreatment

Analytical condition of instrument
Recoveryrate ofanalysis
Identification of intermediates

Results

BOD curves andnstrunent name

BOD (mg)

B (mg)

Sa  (mg)

Sb (mg)

TOD (mg)

Percentage of degradation by BOD

Percentage of degradation dtlyenical analysis

Chromatograms or spectratettchenicals obtained andsed for the purpose ahalysis

Remarks
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e |nterpretation of results

For the purpose of cqgrarison with reference compus, the biodegradability of ttest
compound is categorisdzhsed on theelative degree of degradability compared to that of
aniline.

If the percentage degradation of aniloggculated from the ogen consuption does
not exceed 40 per cegiter 7 daysind 65 per ceafter 14 days, the testrisgarded as invalid.
If the recovery rate of Sb is found to be in the order of 10 per cent or lesteshés also
regarded as invalid.

Under theseest conditios, thevariation ofthe basal oxyen consuption may be so
much greater than under the standasd conditions thahe evalation ofthe testhenical
using the BOD¥alue must be carried out carefull@ince the concentration of the tels¢nical
is lower, the absolute BOialue may be relatively lowdhan the BODvalue under normal
conditians.)

4. LITERATURE

1. Biodegradability and bamcumiation test ofchenical substances (C-5/98/JARR78.

2. The chercal substances ntrol law inJapan (Cheioal ProductsSafety Dvision, Basic
Industries Bureau, MITl) (C-2/78AP), 1978.

3. The biadegradability and bazcumiation of newandexistingchenical substances 5, 8
(C-3/78/JAP)1978.
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5. ANNEX

1. PRINCIPLE OF CLOSED SYSTEM OXYGEN CONSUMPTION
MEASURING APPARATUS

The couloreter is an instruemnt for measurement of the gen consuption of micro-
organisms usinglectrechenical analysis process (coularny).

The following is a block diagram:

(For Modified BOD meter*, hatched part of tube should be replaced with capillary tube)
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The specimen contained in cultivatingtthe (1) is stirred by mans of a magnetstirrer
(2). Whenthereaction prgresses, thdissdved oxygen irliquid will be consurad. Oxygen
(O)) in the space in the cultivating bottle is digsd inliquid, resulting in generation of GO
in its place.

* The BOD-meter is produced by Ohkuraegtric Co., Ltd. 1-11-16, Siilya, Shibuya-ku, Tokyo, Japan. (For
volatile chemicals, a capillary tube should be installetivéen eachesting vessel andedtrolytic bottle.)
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As this CQ is absdbed by soda lime (3), theartial pressure of ogen inthe space and
the total pressurdecrease.

The drop inpressure is detectexthd converte¢thto an electricsignal by means of an
electrode type manometer @hd is amplified by an aptifier (5) for qperating a relagircuit
(6), resulting in operation of a synchronous motor (8). Simultaneously, by constant current,
electrolytic oxygenis generated fromiphuric acid cpper solution contained in efectrolytic
bottle (7).

This oxygen is supplied to theltivating bottle andestoration opressure isletected by
means of the manometagesulting in switching off othe relaycircuit and stopping the
electrolyticand sgchronous motor.

The upper space in theltbuating bottle is alwaykept under a constapitessure of oxygen
and the quantity of oxygen consumethia cultivating bottle is propibonal to the gantity of
electrolytic oxygen. Agthis quantity ofelectrolytic oxygen is propdional to electrolytic time,
there is a constamlectrolysis currentAccordingly, therevolutionangle of a synchronous
motor (9) is converted to a ndignal by means of thaterlocking paentiometer, resulting in
an indicator gantity of consumed oxygen tite recader (10).

2. SUSPENDEDMATTER

(From Japanese Instnial Standards K0102-10.2)

Suspended atter is that material ich can be separated filtration or by neans of a
centrifugal separator. ¢tan be determined by any of thethodsdescribedelow. When the
test water is difficult to filtethecentrifugal separation ethod should bapplied; whethetest
water contains an extremely large quantity aipsaded mtter, the Bthner funnel rethod
should be used.

Test water is taken from the waste water passed through a 2 mm mesh sieve. At least 5 mg
of thefiltrate are necessary for the detiration.
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A. FILTRATION THROUGH FILTER PAPER

e Sintered glass filter method

Apparatus

Sinteredglassfilter: A crucible-type sintered gladifter 1G2 or a Bighner funnel-type
sintered glas§ilter 3G2.

Procedure

Prepare two sintered glafiigers of the same typand ofapproxinately the same weight;
lay six sheets of filter paper in them and poatenthrough several times that they adhere
by suction.Thentransfer thdilters to an air een and dry them for two hours at 105-110°C.
Allow them to cool in a desiccatamd weigh. (When a chéaral balance is used, tiighter
filter may be sed as a supplementargight.) Pour a suitable amount of the test waterthe
heavier filter*, filter it by sation,and wash the all of the filter several times with tHitrate,
in order to remove substances adhering to the westt, Nourthe filtrate into the lighter filter
several times anfilter it by suction. Drythe twodfilters in the air oven for two hours at 105-
110°C,and allow them to cool in a desiccator. Weaglehfilter (when a cheioal balance is
used, the lighter filter may be used asgplmentary wight), obtain the difference in weight
beforeand after thefiltration, and calculate the cantity of the suspendedatter in ppm
according to the following formula:

1000

S=@-0b x

where, S : suspendedatter (ppm)
a : difference in weight beforandafter thefiltration of test vater (mg)
b : difference in weight beforandafter thefiltration of thefiltrate (mg) (wen a
chenical balance issed, b = 0)
V : amount of test water (ml)

* Take sufficient test water to give a weight of suspended matter of not more than 5 mg aiter Gwglinarily,
200 ml of thetest water is emugh. However, if thaest water is difficult to fier, 10 ml fromeach test water
sample must be added from the 10 ml measuring cylinder duringtérepfibcess.



302C

page 16 "Inher ent Biodegradablity:
Modified MITI Test (I1)"
Remarks
(1) To determine thegnition loss of volatile sspended mter, a test should be carried out

2

©)

*

in accadance \ith the Glass Fibrpaper mthod (3) below, or, after aghing the
suspended atter t@ether \ith filter paper into a crucible or @avaporatinglish, dry and
ignite in muffle funace.

When the soluble evaporatessidue is less tha000 ppm, caection (fordifference in
weight of thefiltrate beforeand after filtration) may be ontted. However, Wen a
chenical balance issedthe lighter filter should besed as a supplementaight so the
filtration of thefiltrate can becarried out at the same time.

Even when airect reading balance is used, the weight variéis thhe hygroscopic
properties of substances contained in the test veatdryith other conditins, so it is
desirable that a c@ction be performed bybtaining the blankest value othe filter
through which the filtrate igassed. In the case of the teatawr containing fats and oils,
grease, wax, etc., anpion of these substances should be determined as the suspended
matter.

Whenthe deterination ofthe suspendedatter exclusive ofits andfats is required, pour
10 ml volumes of n-hexane several tinesoughthe filter which has been dried and
weighedafter filtration and wash ouhe fatsand ds. Then drythe filter and weigh.

Glass fibre paper ethod (GFP Method): Fix an appropriate GFP* of known weight,
which has been dried at 105 to 100°C for 2 haftes washing, on a suitable supporting
plate. Add the amount of tesater togive a weight of the spended miter after drying

of over 5 mg. Aftefiltration by suction, return a portion diefiltrate tothe container
holding the original test water. Wash down thepeuded raiter adhering to thealls of
container and filter again on GFP bytson. Repeat this operation several éisn Detach
GFP from thdilter andtransfer it onto a water glasihen @erate as described for the
Blchner funnel mthod belonwanddetermine ppm of the suspendedtter.

After deternmation of the suspendedatter determine thégnition residue of the
suspended atter, if necessaryaccording to the gerationdescribed in theection on
Filtration throughasbestos layer, below.

Whatman GF/B or equivalent.
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e BlUchner funnel method

This nmethod is applicable to samples containing a largatdy of suspendedatter
such as sludge.

Apparatus

Perfaatedplate Stainless steel (SUS 27 or 28), appretety 0.5 mm in thickness,
50 mm or 90 mm in diameter. It shaped like a watch glass with a slightly bent edge. Small
holes about 0.5 mm in diameter are bored at suitable intedvadger its flat surface.

Rubberpacking A rubber ring 2 to 3 mm in thickness, 10 mm to 90 mm in efiam
and about 10 mm inidth, can be put in a Blchner funnel and can be usddtfation by
suction, vith the perforated plate on it.

Buchnerfunnet 50 mm or 90 mm.
Testing procedure

Prepare two perforated plates. Pubber packing in Biichner funnel and place the
perforated plate on it. Biionthe filter paper (grade 6), pour watettloa filter paper several
times and suck. Remotee filter paper with the perforated plates and dry at a temperature of
105 to 110°C for 2 to 3 host Allow to cool in a desiccatand weigh to awstant weight.
(When chental balance is used, thighter perforated plate ised as supplemental weight.)

Next put the heavier perforated plate together witfiltepaper in the funneindfilter
200 to 400 ml of theéest water by sution. Pourthe filtrate intothe lighter plate witlfilter
paper several timeand catinue as for first plate.

Obtain the difference in weight before aitkr this operation, and calculate ppm of the
suspended substances contained irtasewater by the followg formula:

S=(@-b x

where, S : suspended substances (ppm)
a : difference in weight beforand after filtration of the test water (mg)
b : difference in the weight beforend after filtration of the filtrate (mg) (when
chenical balance issed, b = 0)
V . test water (ml)

Seealso Rerarks 1-3, above.
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B. FILTRATION THROUGH ASBESTOS LAYER

Apparatus
Gooch crucible, 25 to 35 ml.
Reagents

Suspension of asbestesld vater to 15 g asbestand, after remang fine pation by
decantation several timesdd vater to nake 1litre.

Procedure

Prepare two Gooch crucibles (same slaapapproximately same ight). After drying,
pour about 20 ml of the well-stirred asbestos suspension to obtain a layer of asbestos about
3 mm thick (about 0.8)* and suck gently.

Next put the Gooch crucibleésto the air wen. After drying for two hours at a
temperature 0105 to 110°Callow to cool to costant weight in the desiccatand neasure
the weight of each crucible l@n cherngal balance is used, the lighter crucible is used as the
supplemental weight). Attach the heaviecisle tothe sation bdtle and pour in enough test
water togive a weight of sspended mitter of more than 5 mg after iflmg and gently filter by
suction. Atthis time, repeat théltration of the initial partion of the filtrate.

Next pour a small amount filtrate intothe lighter crucible several times usingtson,
then dry inthe air oven for two hours at 105 to 110°C, and allow to cool in a desiccator. Weigh
the crucible and obtain the difference in weight (using the crucible aplarsental weight)
andcalculate ppm of the spended mtter by the folloing formula:

1000
14

$=@-b x
(See above foclarification of symbols.)

Remark The test water should be sampled as specified in glass filter nWithemthe
soluble vdatile residue is lesthan 5000 pprmefer to remark 2 in the sarsection.

*  When half the amount of asbtos solution ipoured out, put in the perforatecatd andgour the other half of the
solution.
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C. CENTRIFUGATION METHOD

This method is applicable to samplekigh arevery difficult to filter due totheir catent
of suspended atter.

Apparatus
Centrifgal separator abo2000 rpm. Recipitation tube 50 t@00 ml.
Procedure

Pour intothe precipitation tube enough test watergtee more than 5 mg suspended
matter.

After weighing each tubeentrifuge at abo®000 rpm for 20 mirtesandprecipitate
the suspendedatier in the test water. Remove the supernditzuitl by decantation*.

Add 10 ml ofthe water to the precipitate, centrifgain and remove theprnatant
liquid by decantation.

Transfer the precipitaiato anevaporating dish which h&agenpreviously heated to
constant weight at05 to 110°C andvaporate to dryness on the steam bath. After drying in
the drier atl05 to 110°C for 2 hesi allow to cool in adesiccatorand weigh. (When a
chenical balance is sed, an evaporating dish of the same shape should be used as a
supplemental weigtdfter theblanktest for ithas beeperforned.) Obtain the difference in
weight beforeandafter this operation. Calate ppm of the spended mtter by the following
formula:

(See above foclarification of symbols.)

Remark There should be@ertain degree of difference in density lestwthe dispersed
phase anthe dispersion adium to make centrifjal separation possibM/hen gparticle of
1 mg is centrifuged at an angulatccity of w rad/sec at a gition ofr cm from the centre of
rotation, the centrifugal force with a particle receives is as follows:

*  When the determination of soluble evaporatesidue is to be performed, keep the supernatant liquid.
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Supposing that the mass of the dispersiediomexpelled by a particle is 1 mg,

then F =(m - m) wh

Supposing that the specific centrifugal force is RGEraational frequencyper minute
is N (rpm),
F Wi

=(m-m’)g 8

then RCF 1118 N2

From the above eation, it isclear that thecentrifugal force near the surfadéfers
fromthat at the bottom pion oftheliquid. For instance, hen N = 2000 rpm arke distance
between the surface of thquid in the precipitation tubeandthe center of tation is 5 cm
(r =5 cm), RCF is 223 g; whdahe distance between the bottom of the precipitation tube and
the central axis of tation is 13 cm, RCBecome$81 g.Therefore, the RClaluenear the
surfaceandthat at the bottom should both be reported.

Depth of theliquid layer =

(RCF at the bottom) - (RCF at the surface)

(RCF at the bottom) x (distance from the bottom)

In this test, a centrifugal separator whose bottom is 13 cm from the ceiatiiahaxis
at a rotatioal freqency of2000 rpm is regarded as standard.

e Calculation of suspended matter from the
difference in weight of evaporated residue

Calculatahe suspendedatier from the difference beten the ttal evaporated residue
andthe soluble evaporatedsidue.

A=B-C
where, A = suspendedatter (ppm)

B = total evaporatedesidue(ppm)
C = soluble evaporatesidue(ppm)
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3. SUSPENDEDMATTER FORMED AT pH 7

(From Japanese Instnial Standards K0102-10.3)
For suspended atter formed Wwenthe test water is neutralised to pH 7 + 0.5.
Reagents

— NaOH (sodium hydroxide) solution (4 to 24 wiv %)
— Acetic aciddiluted 1:2 to 1:16, acid:water

Procedure

Place enough testater togive more than 5 mg spended @atter in ebeaker and néxalise
it with sodium hydroxide solution or witliluted acetic acid, according to the acidity/alkalinity
of the test water, taking care to minimise the increase in the volume of the solution during
neutralisationThen procee@ccording to procedures in thetmods above to obtain amount
of suspended atter at pH Andcalculate ppm of the spended miter formed at pH 7 by the
following formula:

A = B — C (See abovelarification of symbals.)
Remarks:

(1) Depending on the kind of waste water, the weightsgended mitter may decrease when
it is neutralised. In such cases, the weight spended wrtter should be reported as
suspended atter formed at pH 7.

(2) Suspendedatter formed at pH 7 may be deterad with the supernatdiquid or filtrate
after remwing the suspended atter. This nethod is applicable to test watehigh
contains a relatively small amount ospanded miter but viich forms a large amount
of precipitate after neutralisationiflaoutchanging théirst sispended mitter) or to waste
water which forms a relatively sih amount of precipitatdhe nethod should not be
applied to waste water which is apt to cause thedftioom of a corplex precipitate or a
dissolution reaction by neutralisation.



