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E OECD GUIDELINE FOR TESTING OF CHEMICALS 12 May 1981 :
CorrectecB SeptembeQOOQ

: '_'Inher.ent Biode'gradability: \
‘Modified MITI Test (ID"

1. INTRODUC r- ORY INFORMATION

« Prere ulsrte )

~ An analytlcal method must be avallable for determzmng the concentratlon of the test matenal - '

~ in the test solution.

. The empmcal formula of the test matenal is reqmred 50 that the theoretlcal oxygen demand : o

(TOD) may . be calculated T ‘ .. .

. Gurdance 1nformati-on

' Information on the relative proportions of the ‘major componenfs of the test matenal w111 be

- useful in interpreting the results obtamed partrcularly in those cases where the result lies |
close to the "pass level". _

L= Informatxon on the toxicity of the chemmal may be useful to the mterpretatlon of low results .

and in the selection of appropnate test coneentratlons

e Oualrfvlng statements o

The method is only apphcable to those orgamc test matenals whrch at the conoen’{ratlon .
used in the test, S X

“_ bave neghglble vapour pressure o
- — are not inhibitory to bacteris, and -

— donot reach and react with the C{)l adsorhant

This test hasbeen found sultable by the OECD Expert Group Degradatroanccunnﬂatron .

. for determining the inherent biodegradability of organicchemicals under aerobic conditions. It :

_ has been tested in the OECD Laboratory Intercomparxson Test Programme (197 8- 1980)

. Recommendatlons

It the test matenal is not soluble at the fest coucentratzon, specxal measures such as the
use of ultrasound dlspersron inay. have {o be employed to achleve a good drspersxon of the test
matenal ,

Users of this’ Test Gurdelme should oonsult the Preface.
h ’ m particular paragraphs 3.4, 7 and 8 o
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"Inherent Blodegradablllty
MOdlfled MITI Test (II)"

. Standard documents

‘ Tlns Test Guldehne was based on an order prescrlbmg testmg related to new chemlcal 3
. " substances of the Chemical Substance Control Law: (LawNo. 117, 1973), Order of the Japanese: .

‘Prime Minister, the Minister of Health and Welfare, and the Minister of Intematlonal Trade and ‘
Indusuy, No 1 (July 13, 19’?4)

2 ‘M ETHOD

A INTRODUCTION, PURPOSE. SCOPE RELEVANCE, -
" APPLICATION AND LIMITS OF TEST -

T The purpose of thls test is the measurement of the Bloehemical Oxygen Demand (BOD)
_and the analysis of residual chemicals in order to evaluate the inherent biodegradability of
- chemiical substances which have been found by the Modxﬁed!MI'II Method (I) to mdlcate low'

- degradability.

v+ Definitions and units

BOD ~'B

Percentage fon = B =B . 105 %)
efcentage deg_redat‘zo.n‘. —T0D x100 (%) o
Pemmtage degradanon Sb SbSa X 100 (%)
‘ BOD : Blologlcal oxygen demand (expenmental, mg) ofthetest compoundmeasmedonthe_ o
7 - " BOD curve ' -
B Oxygen consumption (expenmental, mg) of basal culture medmrn to whlch the, -

. _ _inoculum is added measured on the BOD curvef
TOD 1 Theoretical oxygen (theoretlcal, mg) demand. reqmred when the test compound s
-+ - completely oxidised . -

7_ Sa  :  Residual amount (expenmeuta,l mg), of the fest compound aﬁer conpletlon of the _ |
) biodegradability test - - -

':Sb' ' . Residual amount (expenmeutal, mg) of the test compound in the blank test with . -
o water to whlch only the test compound has been added - .
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- Reference substances

In some cases when investigating a new 'suhstancé reference substances may be seful; K

- however, specific  reference substances canmot yet be recommended. In order to check the

activity of the inoculum, the use of conirol substances is desirable. Aniline, sodium acetate or
sodium benzoate may be used for this purpose. o i ‘
If the percentage degradation of aniline calculated from the oxygen 6oﬁsmrbtion does
not exceed 40 per cent after 7 days, and 65 per cent after 14 days, the test is regarded as’
invalid. , : o e : . :

.« Principle of the test method

‘This test method is based on the following 'cbnditionsg o

. — test chemicals as sole organic carbon sources

_ — no adaptation of micro-organisms to test chemicals

An autornated closed-system oxy geﬁ consumptibn mé,asuringrapparétus- (BOD—metef) is -

. used: Chermnicals tobe tested are inoculated in the testing vessels with micro-organisms. During

the test period, the biochemical oxygen demand is mieasured continuously by means of'a BOD-

' _ meter. Biodegradability is calculated on the basis of BOD and sypplemental chemical analysis,

k such ‘as foeasurement of the dissolved organic carbon concentration, concentration of residual -
~ chemicals, -etc. .- S : ‘

s

» Quality criteria

B Reproducibiliy

] The reproducibility of this method is generally good, especialljr for chemicals .s.oluhlein. L
water over. 100 ppm. ' ’ : S Lol

Sensitivity

— Oxygen consumiption : detection limit =1 mg (oxy gen consumption by micro-organisms) - '

~ Chemical analysis -de_pe‘ﬁds on the éensitivity of the analjtiéal ‘_mefhods ﬁsgi ‘
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. Sneclf1citv '

Apphcahle to every. kmd of chemwal for’ winch CW&JC,,I > 1%

¢

o For Volatlle- chemicals a modiﬁed BOD-meter** should be used. -

' Pas&iﬁt‘lity af standardisation

- 'I'hls method has been authorised by the J apanese Govemment asa "Method for: Testmg '
v the Bmdegradabmty of Chemlcal Substances by Mlcroorgamsms“ - ,

' Poss:bdtg: af automatwn

: By using a BOD-meter** oxygen consunpttou by nncro—orgamsms (m the closed:
: system) is recorded automatzca]ly '

| fB;MMm____*_lEﬁww_—_m(mm
” E_r__@.m_t_l_cm | |

: Agpara OD-meter equ:pped thh 6 bottles (300 ml each)

) , bottle 1_. Co delomsed water*** 300 ml + test chemlcal, 9 mg :
R bot.'tlesl 2, _3‘,-‘4 basal culture medium, 300 mi +act1vated sludge 30 mg (dry bas:s) + test
o rchelmcal,9mg o, _ , _ _
:j bottle 5. e basal culture medmm, 300. m1+ actwated sludge 9 mg(dry basw) +aniline, [
' ' ' 30 mg ' _
bottle 6 - 1 basal culture medlum, 300 mg +actxvated sludge 30 mg (dry basm)

T C ooncenuanon .

N . . . .

© . % The modified BOD—mcter is composed of capxllary tubing and a no:mal BOD-meter (See lhe dmonpﬁon given
R mAnnt-x 1) ) .

#4% . The watsr_ used mwst never contain more fan 10 per cent of the organic carbon introdaced by the tcst'matcrial. ‘



302C

page 5

"Inherent Biodegradability:
Modified MITI Test (ID"

Prea'eamzent-af test chemical

In case the test compound is not soluble in water at the desired test concentratlon, the
test compound pulverised as finely as possible is employed

In case the test compound is volatile, test chemicals should be well cooled to prevent
evaporatlon

. The 1de_ntiﬁcation of test sample, if necessary, should be_mac_le.
Basal culture medilhh

3 ml each of solution’ A, solution B, solutlon Cand solut1011 D, and water are made up
to 1000 ml. (Deicnised water is used throughout)

‘Solution A : 21.75 g of dipotassium hydrogen phosphate, 8.5 g of potassiumacid phosphate, -
44.6 g of dibasic sodium phosphate dodecahydrate and 1.7 g of ammonium
chloride are dissolved in water and the volume is made up to. 1000 ml. (The pH
of the solutlon is 7. 2) ' '

Solution B : 22 5¢gof magnesmm sulphate heptahydrate are dissolved in Water and the
" volume is made up to 1000 ml,

* Solution C :- 27.5 g of calcium chlonde are dissolved in Water and the volume is made up o
' ' 1000 ml. :

Solution D : 0. 25 g of ferric chloride hexahydrate are d1ssolved in water and the volume is
" made up to 1000 il : :

. Aétivated sludge _
5 . Sludge smlihg sites: Sludge sampling is made, in principle, at not less than 10 places
throughout the country, chiefly in those areas where a variety of chemical substances may be

considered to be consumed and discarded.

_ For example standard activated sludge of the Japanese Chemical Biotesting Center is .
taken up from the following places and mixed. .

- City sewage plant: 3 plants located in the northern, central and southern part of Jépan.

~ Industry sewage plant: one plant used for the waste water treatment of chemical industries.
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— . River: 3 rivers located in the northern, central and ‘southern part of Japan. -
— Lake: One lake- located in the middle of Japan. |
— Sea: 2 inland seas of Japan.

Frequency of sludge sampling: Sludge sampling should be made in prmc:1ple four times
- a year, in March, June, September and December.

Sludge sampling methods
—. City sewage: 1 litre of refurn Sludge at a sewage disposal plant. '

— Rivers, lakes and marshes or sea: 1 litre of surface water and 1 litre of surface soil on the
~ beach which is in contact with the a’tmosphere

Preparation: ‘The sludge samples collected fromthe samplmg sites are mixed by stu'rmg
in a single container, and the mixture is allowed to stand. Floating foreign matter is removed
and the supernatant is filtered through No. 2 filter paper. The filtrate is adjusted topH 7.0 = 1.0
with sodium hydroxide or phosphoric acid, transferred into a culture tank and aerated.

Culture: About 30 minutes after ceasing the aeration of the solution obtained above
approximately 1/3 of the whole volume of the supematant is removed. An equal volume of
0.1 per cent synthetic sewage* is added to the remaining portion of the supernatant, and the
mixture is aerated again. ThlS procedure is repeated once every day. The cultwing is carried
-out at 25 + 2°C.

Ccntrol For control of the culturmg step, the following items are checked and necessary :
adjustments are made:

- Appearance of supernataﬁt: the supernatant of active sludge should be clear.

- Prec1p1tab1hty of active sludge: the actlve sludge, being in large ﬂocks must have high
prec1p1tab111ty '

- % 0,1 per cent synthefic sewage: § g of glucose, 1 g of peptones and 1'g of monopotassium phosphate are dissolved
in 1 litre of water and the solution is adjusted to pH 7.0 £ 1.0 with sodium hydroxide. '
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State of formation of active sludge: Where growth of flocks is not cbserved, either the
volume .of 0.1 per cent synthetic sewage to be added or the frequency of addltlon of
gynthetic sewage is increased.

pH: The pH of the supematant is 7.0 + 1.0,
Temperature: The temperature for cultivation of active sludge is 25° + 2°C,

Amount of aeration: In replacing the supernatant with synthetic sewage, the solution in the
culturing tank must be sufficiently aerated to maintain the dissolved oxygen concentration
of the solution above 5 ppm. :

Microflora of activated sludge: When the active slulge is m'croscop’ica]ly observed (at
100 ~ 400 x magnification), a number of protozoa of dlfferent species together with' cloudy
flocks must be seen.

Mtxmg of fresh and old activated sludge: In order to maintain fresh and old actlvated
sludges at the same activity, the filtrate of the supernatant of an activated sluige inactual
use in the test is' mixed with an equal volume of the filtrate of the supernatant of a freshly
collected activated shudge and the mixture is cultured.

- Checking, of activity of activated sludge Activity of activated sludge should be checked

- periodically (at least once every three months) with standards substances, by applying the
test method provided below. Especially when fresh and old activated sludge samples are
mixed careﬂ.ll checking must be done in relation to the old activated sludge.

Exanmple of Preparatton of Activated Sludge Samples and Period of Use

Dec. Jan. Feb

Y\_{'
Culture Period of use
Mar. Apr. May

. . - . I v .
Mixing, culture Period of use
June July Aug.

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

Mixing, cutiure ~ Period of use

~ (The same patterh of preparation and use follows.)
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Addition of test compound and Dreparation for test
The following tests vessels are provided and adjusted to the test temperature:
(1) Atest vessel containing the basal culture medium, to which is added 30 ppm (W/V) of test
“compound; the pH of this solution is adjusted to 7 before the inoculation of active shudge,
if niecessary. o
(2) A test vessel for the control blarik test, containing only the basal culture medium..
(3) A test vessel containing water to which is added 30 ppm {W/V} of the test compound.

(4) Atest vessel containing basal culture medium to which is added 100 ppm (W/V) of aniline
or any other of the centrol substances.

Inoculation of active shudge
Inoculum is added to the test vesseis 1 and 2 above, sothat the concentration of
suspended matter (100 ppm V/V) required in the Japanese Industrial Standard described in
Annex 2 is achieved. \

For vessel 4, the required concentration of suspended matter is 30 ppm.

e Testconditions

- _Con.cent‘ration of test chemicals  : 30 ppm (W/V)
= Concéntratioﬁ of activated sludge: 100 pp;m (W/V)
- Test temperature | » 25°C £ 2°C

~ Period | . 1410 28 days

- Perform in darkness. The temperature and the chaxige in colour of the catents of the
culturing vessel should be checked every day.. o .- '

— Stir vigorously with mechanical stirrer.

« Performance of test

Theé BOD curve is obtained catinuously and autormtically for 14 to 28 days (see
Figure 1). - _
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Figure 1: Degradation curve of a readily, degradable compound

degradatibn

(%) ’f

ime (days)

- adaptation period
period of logarithmic growth.
‘maximmum degradation rate
required level of degradation
time window '

q—hﬂan—-m
/IR

ma

“After the 14t0 28 days of testmg, pH residual chemlcals and intermediates in the testing
vessels are analysed.

The test chemicals in the testing vessel without activated slﬁdge are also analysed in

order to determine whethér there is any change in the test chemical during the testing period,

" or any loss of the ongmal test chemical by evaporatlon or by adsorption by the walls of the test
vesscls etc. '

. 'Analvtica'l means

If the test compound is soluble in water, the residual amount of total organic carbon is
also detemnned

(a) Where a total organic carbon analyser is used: 10 ml of the tested solution is sampled

- from the test vessel and centrifuged at 3000 g for five minutes. The residual amount of

the total organic carbon in the supematant is determined on a total organic carbon
analyser.
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(b)"  Where other analysers are used: the total content of a testing vessel is extracted with a

" solvent suitable for the test compound and, after proper pretreatment such as

concentration, the residual amount of the test compound is determined on an analysing

instrument (gas chromatcgraphy, absorption spectrometry, mass spectronetry, atomlc
absorption spectrophotometry, etc.)

In the case of volatile chemicals, the tenperature control bath of the BOD—meter should

~ be cooled to 10°C and this temperature held for at least 30 min, in order to prevent evapcratlon
The analytical procedures (a) and (b) should then be started.

'3.DATA AND REPORTING

» Treatment ofresults

- a)°  Method for calculating the pércentage degradation from the oxygen consumption:

BOD - B

Percentage degmdaﬂon = oD

x 100 (%)

'BOD : Biological oxygen demand (experimental, mg} of the fest corpound measured
' ont the BOD curve . '

- B ;. Oxygen consumption (experimental, mg) of basal culture mediumto which the
‘ moculum is added measured on the BOD curve _ . '

TOD : ’I'heoretlcal oxygen demand (theoretlcal mg) Ie qmred when the te st comp ound
' is completely oxidised

b) Methdd for calculating the percentage dégradation from 'the result of direct analysis:

Pmemge degradation = 56 - Sa x 100 (%)

%
'Sa : Residual amount (experimental, mg) of the test comi)ound after _conplétion of
the biodegradability test ' . '
Sb . :  Average residual amount {experimental, mg) of the test compound in the two -

* blank tests with water to which only the test compound has been added.




302C

"Inherent Biodegradability: page 11
Modified MITI Test (II)" :

Evaluationofresults

Calculation of theoretical oxygen demand

‘Element Oxidised form -
C Co,
H B0
N : NO,
S - S0,
X (halogen) , X

" Recovery rate of analyﬁcal procedure

Test report

The test report should inclide the following pdnts:

Information on the test chemicals

: Name, structural formula, molecular weight, purity, kind of lmpuntles physical chemical

propertles of test chermcal spectral identification data of test chemical
Test condmons

Activated sludge : sludge sampling site and cancentration

-Test chemical  : concentration
Test périod :
Test temperature

Analytical procedure
Pretreatment

Analytical condition of instrument
Recovery rate of analysis
Identification of intermediates -

Results _

BOD curves and instrument narme

BOD {mg)

B (mg)

Sa {mg)

Sb {mg)

TOD {mg)

Percentage of degradation by BOD

Percentage of degradation by chemnical analysm .
Chromatograms or spectra of test chemicals obtained and used for the purpose of analysis

Remarks
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e Interpretation ofresults

_ For the purpose of comparison with refefence corﬁpomds, the biodegradability of thetest -
compound is categorised based on the relative degree of degradability compared to that of
aniline. ' ,

If the percentage degradation of aniline calculated from the oxygen consumption does
not exceed 40 per cent after 7 days and 65 per centafter 14 days, the test is regarded as invalid.
If the recovery rate of Sb is found to be in the order of 10 per cent or less, the test is also
regarded as invalid. ' '

Under these test conditions, the variation of the basal oxygen consunption may be so
much greater than under the standard test conditions that the evalmtion of the test chemical
using the BOD value must be carried out carefully. (Since the concentration of the test chemical
is lower, the absolute BOD value may be relatively lower than the BOD value under normal

_conditions.) ' ' o

4. LITERATURE
1. Biodegradability and bicaccumulation test of chemical substances (C-5/98/IAP), 1978.

2. The chemical substances control law in Japan (Chemical Products Safety Division, Basic
Industries Bureau, MITI) (C-2/78/IAP), 1978..

* 3. The biodegradability and bicaccumulation of new and existing chemical -substances 5, 8 -
{C-3/78/JAP) 1978. L : .
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5, ANNEX

1. PRINCIPLE OF CLOSED SYSTEM OXYGEN CONSUMPTION
MEASURING APPARATUS

The coulometer is an instrument for measurement of the oxygen consurrptlon of micro-
organisms using electro—chemlcal aualy31s process (coulormtry)

The following is a block d:lagram

.(For Modified BOD meter* hatched part of tube should be replaced with capﬂlary tube)

o ——— e "

1

lp'":;‘-,: kb L1 5 |- o
ea .

1 unit -3

1
H
H
t
i
l -—.ﬂ t
‘ i
i
H
]

e

—————— -

________ - """'"'"I-__-""""“-‘

Temperature controlled |bath '
}__....__....._.... ______ 'I‘ . -
1 & L Barrent Z Power
H .
: |

|

| |
Circuit : :
i L . onstant : . 14__‘—:_;_.._._; l @
D e To e ||

Clreult |~ recorder 1 ' ‘

® . . ! 1o
_____ S R | L

Measuring unit x 6 Monitor unit-

The specimén contained in cultivating bottle (1) is stirred by means of a magﬁetic stirrer
(2). When the reaction progresses, the dissolved oxygen in liquid will be consumed. Oxygen
{O;) in the space in the cultwatmg bottle is dissdved in liquid, resulting in generation of CO,
in its place.

* . The BOD-meter is produced by Ohkura Electic Co., Ltd, 1-11-16, Shibuya, Shibuya-ku, Tokyo, Japan. (For
volatile chemicals, a capillary mbe should be installed between each testing vessel and electrolytic botfle):
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As this CO, is absorbed by soda lime (3), the partlal pressure of oxygen in the space and ,
- the total pressure decrease.

The drop in pressure is detected and converted into an electric signal by means of an
electrode type manometer (4) and is amplified by an amplifier (5) for operating a relay circuit
.(6), resulting in operatlon of a synchronous motor (8). Simultaneously, by constant. current,
electrolytic oxygenis generated from sulphunc acid copper solution contained in anelectrolytlc
- bottle (7).

This oxygen is supplied to the cﬁltivatmg bottle and restoration of pressure is detected by
means of the manometer, resulting in switching off of the relay circuit and stopping the
electrolytlc and syuchmnous motor.

The upper space in the cultivating bottle is always kept under a constant pressure of oxygen
and the quantity of oxygen consumed inthe cultivating bottle is propcrtlonal to the quantity of
electrolytic oxy gen. As this quantity of electrolytic oxygen is proportional to electrolytic time,
there is a constant electrolysis current. Accordingly, the revelution angle of a synchronous -
motor (9) is converted to a mV signal by means of the interlocking potentiometer, resulting in
an indicator quantity of consumed oxygen at the recorder (10).

2. SUSPENDED MATTER
(From Japanese Industrial Standards K0102-10.2)

‘Suspended matter is that material whjch can be separated by filtration or by means of a.
centrifugal separator. It can be determined by any of the methods described below. When the
test water is difficult to filter, the centrifugal separation method should be applied; when the test
water contains an extremely large quantity of smpended matter, the Biichner funnel method
should be used. .

Test water is taken from the waste water passed through a 2 'mm mesh sieve. At least 5 mg
. of the filtrate are necessary for the determination. '
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‘A. FILTRATION THROUGH FILTER PAPER
-+ Sintered glass filter method
Apparétus R

Sintered glass filter: A- crumble—type sintered glass ﬁlter 1G2 or a Biichner funnel-type
sintered glass filter 3G2.

Procedure =

Prepare two sintered glass filters of the same type and of approximately the same weight; -
lay six sheets of filter paper in them and pour water through several times so that they adhere.
by suction. Then transfer the filters to an air oven and dry them for two hours at 105-110°C.
Allow them to cool in a desiccator, and weigh. (When a chemical balance is used, the lighter
filter may be used as a supplementary weight.) Pour a suitable amount of the test waterinto the
heavier filter*, filter it by suction, and wash the wall of the filter several times with the filtrate,

“in order to remove substances adhering to the wall. Next, pour the filtrate into the lighter filter
several times and filter it by suction. Dry the two filters in the air oven for two hours at 105-
110°C, and allow them to cool in a desiccator. Weigh each filter {when a chemical balance is
used, the lighter filter may be used as a supplementary weight), obtain the difference in weight
before and after the filtration, and calculate the quantity - of the suspended matter in ppm
according to the followmg formula: -

1000
V.

S=@-bx

where, S : suspended matter (ppm)
a : différence in weight before and after the ﬁltratlon of test water (mg)
b : difference in welght before and after the filtration of the filtrate (mg) (when a
chemical balance is used, b = 0)
V : amount of test water (ml)

| % Take sufficient test water to give a weight of sﬁspénded matter of not more than 5 mg after diying. Ordinarily,
200 ml of the:test water is enough. However, if the test water is difficult to filtler, 10 ml from each test water
sample must be added from the 10 ml measuting cylinder dudng the filter process.
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Remarks

To determine the ignition loss of volatile suspended matter, a test should be carried out
in accordance with the Glass Fibre paper method (3) below, or, after washing the
suspended matter together with filter paper intoa cruclble or an evaporating dish, dry and
ignite in muffle furnace.

When the soluble evaporated residue is less than 5000 ppm, correction (for difference in

~ weight of the filtrate before and after filtration) may be omitted. However, when a

chemical balarice is used, the lighter filter should be used as a supplemental weight so the
filtration of the filtrate can be carried out at the same time.

Even when a direct readmg balance is used, the weight varies with the hygroscopic
_ propertics of substances contained in the test water, and with other conditicns, so it is

" desirable that a correction be performed by obtaining the blank test value of the filter

3

through which the filtrate is passed. In the case of the test water containing fats and oils,
grease, wax, etc., 2 portion of these substances should be determined as the suspended
matter. o ' '

" When the determination of the suspended matter exclusive of oils and fats is required, pour

10 ml volumes of n-hexane several times through the filter which has been dried and
‘ welghed after filtration and wash out the fats and cils. Then dry the filter and weigh.

_Glass fibre paper method (GFP Method): Fix an appropnate GFP* of known weight,
which has been.dried at 105 to 100°C for 2 hours aftér washing, on a suitable supporting

_ plate. Add the amount of test water to give a weight of the suspended matter afier drying -

of over 5 mg. After filtration by suction, return a portion of the filtrate to the container
holding the original test water. Wash down the swspended matter adhering to the walls of
container and filter again on GFP by suction. Repeat this operation several times. Detach
GFP from the filter and transfer it onto a water glass. Then operate as described for the
Biichner funnel method below and determine ppm of the suspendéd matter.

Afler determination of the suspended matter determine the ignition residue of the
suspended matter, if necessary, according to the operatlon described in the section on
Filtration through asbestos layer, below

*

Whaman GF/B or equivalent,
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S Buchner funnei method

ThlS method is apphcable to samples containing a large quantlty of suspended matter
such as sludge.

Apparatus

* Perforated plate: Stainless steel (SUS 27 or 28), approximately 0.5 mm in thickness,
50 mm or 90 mm in diameter. It is shaped like a watch glass with a slightly bent edge. Small
holes about 0.5 mm in diameter are bored at suitable intervals all over its flat surface.

_ Rubber packing: A rubber ring 2 to 3 mm in thickness, 10 mm to 90 mm in diameter
and about 10 mm in width, can be put in a Biichner funnel and can be used forfiltration by
suctlon, with the perforated plate on it.

Buchner funnel: 50 mm or 90 mm.
' Testmg procedure

Prepare two perforated plates. Put rubber packmg in Biichner funnel and place the
- perforated plate on it. Position the filter paper (grade 6), pour water on the filter paper several
- times and suck. Remove the filter paper with the perforated plates and dry at a temperature of
105 to 110°C for 2 to 3 hours. Allow to cool in a desiccator and weigh to canstant weight.
(When chemical balance is used, the lighter perforated plate is used as supplemental weight.)

Next put the heavier perforated plate together with the filter paper in the funne] and filter
200 to 400 ml of the test water by suction. Pour the filtrate into the lighter plate with ﬁlter
‘ paper several times and continue as for first plate.

Obtam the differénce in welght before and after this operation, and calculate ppm of the
suspended substances contained in the test water by the following formula:

1000

§-= @-8x—

where, S : suspended substances (ppm) :
' a : difference in weight before and after filtration of the test water (mg)
b : difference in the welght before and after filtration of the filtrate (mg) (when
chemical balance is used, b = 0)
V' : test water (ml)

" See also Remarks 1-3, above. )
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B. FILTRATION THROUGH ASBESTOS LAYER

. .Apparatus
Gooch crucible, 25 to 35 ml
" Reagents

Suspensmn of asbestos: add water to 15g asbestos and, after removing fine portzon by
decantation several times, add water to make 1 litre.

Procedure

Prepare two Gooch crucibles (same shapeand approximately same weight). After drying,
pour about 20 ml of the well-stirred asbestos suspension to obtain a layer of asbestos about
3 mm thick (about 0.3 g)* and suck gently '

Next put the Gooch crucibles into the air oven. After drying for two hours at a
-~ temperature of 105 to 110°C, allow to cool to constant weight in the desiccator and measure
the weight of each crucible (when chemical balance is used, the lighter crucible is used as the
supplemental weight). Attach the heavier cricible to the suction bottle and pour in enough test
water to give a weight of suspended matter of more than 5 mg after drying and gently filterby
" suction. At this time, repeat the filtration of the initial portion of the filtrate. ‘

Next pour a smalt amount of filtrate into the lighter crucible: several times using suetmn,-
then dry in the air oven for two hours at 105 to 110°C, and allow to cool in a desiccator. Weigh
the crucible and cbtain the difference in weight (using the crucible as a sipplemental weight) -
and calculate ppm of the suspended matter by the following fornmla:

1000
|4

S=(-b x
(See above for clarification of symbols.)

_ Remark: The test water should be sampled as speeiﬁed in giass filter method. When the
soluble volatile residue is less than 5000 ppm, refer to remark-2 in the same section.

*  When half the amount of asbestos solution is poured out, put in the perfomted plﬂte and pour the other half of the
solufion. '
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R C CENTR]FUGATION N[ETHOD
' This method is applicable to samples which are very difficult to filter due totheir content
of suspended matter.
Apparatus
Centfiﬁ;gal separator about 2000 mﬁ. Precipitation tube 50 to 100 ml.
Prbcgdure

Pour into the precipitation- tube enough test water to give more than 5 mg suspended
matter. '

‘ After weighing each tube, centrifuge'at about 2000 rpm foi_' 20 minutes and precipitate
the suspended matter in the test water. Remove the supemnatant liquid by decantation*.

Add 10 ml of the water to the precipitate, centnfuge agam and remove the supematant -
liquid by decantation.

Transfer the precipitate into an evaporating dish which has been previously heated to -
constant weight at 105 to 110°C and evaporate to dryness on the steam bath. Afier drying in
the drier at 105 to 110°C for 2 hous, allow to cool in a desiccator and weigh. (When a
chemical balance is used, an evaporating dish -of the same shape should be used as a
supplemental weight afier the blank test for it has been performed.) Obtain the difference in
weight before and after this operatmn Calculate ppm of the suspended matter by the following
formula - : :

S=ax

14

(See above for clarification of symbols.)

Remark: There should be a certain degree of difference in density between the dispersed
phase and the dispersion medium to make centrifugal separation possible. When a particle of
1 mg is centrifuged at an angular velocity of w rad/sec at a position of » cm from the centre of
 rotation, the centrifugal force with a particle receives is as follows:

*  When the determination of soluble evaporated residue is to be performed, keep the supematant liquid.



302C

page 20

"Inherent Biodegradability:
Modified MITI Test (1I)"

Supposing that the mass of the dispersion medium expelled by a particle is 1 mg,

then - . F =@m - m) wir

Supposmg that the specific centrifugal force is RCF and rotational frequency per minute
is N (rpmy),

F _ wWr
m-mhg &

From the above equation, it is clear that the centrifugal force near the surface differs
from that at the bottom portion of the liquid. For instance, when N = 2000 spmandthe distance
between the surfaee of the liquid in the precipitation tube and the center of rotation is 5 cm
(r =5 cm), RCF is 223 g when the distance between the bottom of the precipitation tube and
the ceniral-axis of rotation is 13 ¢m, RCF becomes 581 g. Therefore, the RCF value near the
surface and that at the bottom should both be reported

= 000001118 rN?

then RCF =

Depth of the 11qu1d layer =

(RCF at the bottom) - (RCF at the suﬂ%ce)
(RCF at the bottom) ; x (distance from the battom)

In this test, a centrifugal separator whose bottom is 13 cm fromthe central ratation ax15
at a rotational’ frequency of 2000 rpm is regarded as standard.

-» -Calculatlon of susn-ended matt_er from the
difference in weight of evaporated residue-

Calculate the suspended matter from the difference between the total evaporated residue
and the soluble evaporated residue.

A=B-C

" where, A = suspended matter (ppm)
B = total evaporated residue (ppm)
C =

soluble evaporated residue (ppm) -
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3. SUSPENDED MATTER FORMED AT pH 7
(From Japanese Industrial Standards K0102-10.3)
f‘or suspended matter foﬁned when the test water is nc’utraliéed topH 7 £ 0.5,
Reagents

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

Procedure.

. Place enough test water to give more than 5 mg suspended matter in a beaker and neviralise
it with sodfum hydroxide solution or with diluted acetic acid, according to the acidity/alkalinity
of the test water, taking care to minimise the increase in the volume.of the solution during
neutralisation. Then proceed according to procedures in the methods above to obtain amount

. of suspended matter at pH 7 and calculate ppm of the suspended matter formed at pH 7 by the
following formula: -

A =B-C (See above clarification of symbols.)
Remarks:

- (i) Dependmg on the kind of waste water, the weight of suspended matter may decrease when
it is neutralised. In such cases, the weight of swspended matter should be reported as
suspended matter formed at pH 7. : : :

(2) . Suspended matter formed at pH 7 may be determined with the supernatant liquid or filtrate
“after removing the suspended matter. This method is applicable to test water which
contains a relatively small amount of suspended matter but which forms a large amount
of precipitate after neutralisation (without changing the first suspended matter) or to waste
water which forms a relatively small amount of precipitate. The method should not be
applied to waste water which is apt to cause the formationof' a complex precipitate or a
dissolution reaction by neutralisation.








