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1. Risk assessment
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Elements of the environmental safety assessment of chemicals

Substance-inherent properties

"Ambient conditions”

Environmental fate Environmental effects
Criteria - Biodegradation - Ecotoxicity eg., - usage quantities
- other factors - other effects: - usage pattern
eg., - elimination eg., metal remobilization - sewage treatment
- abiotic degradation eutrophication - dilution factors
- mobility
~ bioaccumulation

Assessment Comparison of Exposure : (Predicted) Environmental Concentration(PEC)
Effect data : Predicted No Effect Concentration(PNEC)
Evaluation No hazard : PEC < PNEC
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Fig. 1. Stepwise approach for environmental hazard/risk assessment



2. &3] (Biodegradation)2] %2

A w71Edo] mAE o8 E3=Ho nAEY AXEAZ AFHAY
X ® o]§Ho] o]AdFHA(CONY BF(H0)E == AL T}

AEdle 2 2R = met o33 Zo] 3 BAZ YHo] Heo Fvk (Water
Pollution Control Federation, 1967).
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Fig. 2. Terms of biodegradability evaluation (example fatty alcohol sulfate)
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(a)
COOH COOH
w-Oxidation f1-Oxidations
SO3Na SO3Na SO3Na
Hydroxylation
COOH COOH
Further
0 oxidations IO\ c=0
1l e.g.A-oxidations COOH pesulfo- COOH Ring
CH3—C—SCoA-——— | -— ! ———
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[Biomass] [C0,-H0|
(b)
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Fig. 3. Main biodegradation pathways of LAS (a) and AS (b).
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KS, JIS ASTM OECD
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%0% = & o . 2) Confirmatory test
) Contfirming test (A&A 24 0 119)
(At &2 840 Q L)

-9% ol F 4

- 9006 T BEA T 80% el e

1. ASTM : American Society for Testing and Materials
2. JIS : Japanese Industrial Standards
3. KS : Korean Industrial Standards

4. OECD : Organization for Economic Co-operation and Development
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Fig. 4. The illustrating drawing of shake flask culture test A.
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32 ASTM ¢ A& 484
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Fig. 5. Semicontinuous activated sludge

aeration chamber
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OECDe] AHEAEA AEs] A¥YL OECD screening test B8 OECD
confirmatory test ¢ F7FAZ FAHo itk OECD screening test B =3
=, g3 BN At e IR Age 41 OE delth o
Ay 2r|gdgge] AHZAHAAE FUS SAdo 2 Smg/l HIME F steA g
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AEHNAPS ZA T AF719G M) ES Haste ADEEAL] ¢S Fol&
ARGAHA H$ MBASHOoRZ, dloj AWZGAS] ZHF bismuth active
substances (BiAS)®¥H o2 &3}
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on shaker
|
Biodegradation test
(b)
h

l\‘ a) Sample container;
b) Dosage pump; ¢) Activated
sludge vessel (capacity, 3 L):
d) Settling vessel; e) Air lift;

) Collection vessel; g). Fritted
disk; h) Air flow meter
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ol
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Fig. 6. The illustrating drawing of shake culture test B (a) and experimental
arrangement for the OECD confirmatory test (b)
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Fig. 7. Biodegradability evaluation in the OECD screening test (a) and
in the OECD confirmatory test (b)
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OECD¢} EEC(European Economic Community) S04 AlA&A A S} A7 3}
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Test methods
Legal basis Chemicals Test criteria Screening . .
Simulation test
concerned test
Primary
ioni i dati OECD
_ BEC directives| 200 & | biodegradation OECD ,
~ National laws nomonce screening test confirmatory
a surfactants |- MBAS removal test
- BiAS removal
QOECD tests
for "ready bio-
Ultimate degradability
o biodegradation | _ 4 bottle ,
- EEC directives all "new” Coupled units
. ) test (=60%6)
- National laws chemicals |- DOC removal ~ Modif. OECD test
- BOD/COD o A
) screening
- COy formation (>70%)
- COz Evolution
(=60%)
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4.1 Tests for ready biodegradability
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Test Method Duration Determinant Rank
Closed Bottle 28day's Oy uptake Most stringent T
)
Modified MITI 28days O uptake/DOC
Modified OECD 28days DOC/Specific
Screening analysis
Manometric 28days Oz uptake(DOC,
Respirometry Specific analysis)
Least Stringent ¥
Modified AFNOR 28days DOC/Specific analysis
CO»/DOC/Specific

Moedified STURM 28days .
analysis

+ Test conditions less favourable to degradation of test substance
¥ Test conditions more favourable to degradation of test substance

4.2 Tests for inherent biodegradability test

°of AFYEL ARE FAR "B =F AJE HAOZ  ready
biodegradability 8718 EXt A|gEde] 2] £2 APz AFoln o
71 A¥EEe] 4AFE oY RHEE 2Y F$ o EFL “inherently

o2 Hrigth 2y ol sehERo] AR E
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biodegradable” 3+ 22<)



dxzolA e Ad@Zo]7] wiEel 7|4 “inherently biodegradable” s}th
2 FetEdo] AAFdHNM 4A Bty 9AHX S = ok

Method Determinant Rank
DOC/Specific
Zahn-Wellens _ Stringent
analysis
Semi-continuous DOC/Specific Less stringent
Activated Sludge analysis than Zahn~-Wellens

43 Simulation Tests for biodegradability

o] AFHUEL o" 54 FAZANAM WEHAHS Frislr] Y8 o) Ay
AHoz Bdyd3t Aoz FA7RA] EECAA 1A% Hogx strAEldS 2y
3} activated sludge simulation test?} 1t
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