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Various methods (OECD 301B, ISO 9439 and ASTM 5864) for biodegradability test of lubricants were reviewed, and a
standard procedure was developed. Most lubrication products are released in rivers or sea then is degraded by microbial
action in aerobic condition. Most international method are based on CO. evolution test. Inoculum obtained from a sewage
disposal plant and test compound are cultivated in a mineral medium. Organic carbon of the test compound is degraded and
oxidized through the enzymatic actions of inoculum, and uliimately mineralized to carbon dioxide. Biodegradability test
conditions of lubricant oils were optimized. The highest biodegradability was achieved when the same medium as in ASTM
5864 and inoculum concentration of 10°~10° cellfL were used. The optimum standard materials were selected as aniline and
sodium acetate. Additionally the effects of inoculum type on microbial growth and biodegradability were examined. Finally the
standard operating procedure (SOP) for biodegradability test method was proposed.
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Figure 1. Schematic diagram of the equipment for aerobic and aquatic
biodegradation test (l.air compressor, 2.CO; trap, 3.CO; indicatar,
4 naught vessel, 5.air floe meter, 6.magnetic stirrar, 7.test vessel).
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Figure 2. Schematic diagram for making of activated sludge.
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Table 1. Vessels for biodegradability test

Vessel Mineral medium Test compound  Reference compound Inoculum

Test 0 0 0
Blank
0
(inoculum blank) ©
Procedure control 0 0 0
Toxicity control
3 0] 0 o] o]
(optional)
Abiotic control 0 o
(optional) (sterilised)
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Figure 3. Biodegradability of a lubricant oil determined by different
types of media.
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Figure 4. Biodegradability of various lubricant oils determined.
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Figure 5. Effect of cell concentration on biodegradability.
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Figure 6. biodegradability of reference compound (Aniline).

HEYY VAR Fod BFEA ARIE Hrish)
95t BEde WAE 22 10°~10° CFUmLE #
Fo] ARIYE APL sk MRS AP HENY v
B 35 884 AR ARHEE B 9% En
EYSA AHE stdth A 14LARE 100 CFUmLS A9
g RE AFT HAREHES) 60%E 23 319w, 289A)

3

=
=2



CHO, E. H., The Effects of Environmental Factors on Biodegradability Test for Lubricant Products 289

10° CFU/mL, 10* CFUmL 223 10° CFU/mLe] 287}
22t 71%, 61% 1813 94% ©l3dth ol¥ A FTQM)el B1
3 IS0 9439 o] @2 HEY % 10~10° CFU/mLY
EFEA AR erl Agn 2894 10% 3= £ AR
HEE B YohFig. 6).

Ofd
H

o ZRY MEST ME

BEE AgHHRolA AHEHE REGAEHA
W& FAL g2y 2oe). FEL AHAALL A=E
Aoz st Ha 102 o] FaolA AFsiol 8,
Z2 g3tgdo] Bo| ALLH FHrlHe G EAGs
M 2 A HpgdY, 3, 37 vt §
55, 3719 A& 719 ZEJA mAES AFH
gtk o xdelM AHe) & BHeY E WYES 2L
£7) ol T3S ZAT & 2HES AASDT AT
49} pHE FAFUEF £r QFE o143 7010
©8 ZA% & Whatman (No. 2) JFAE F3lo o3
o ode ulAEmUdrIol &A F 4 Limin®] %
2354 7H8¢ B/ FF3 08T VTS
3, A4 B9 134 e 454E AAS #
k9 01% FAWMAE 7l8] gA F71E SFEY, 252
A wjergict A - FHEFY I FHEE KA}
93t A A AT P ATAL BT 495
A2 AT HF3F 259E A4 Ade 2L ¥
Egetd w359 4% 33 EFEE (aniling
AbR3le] FHolx 37l 134 Ar|Ho 2 AR
7z
Fig. 7904 He nle} o] 279 HE AL 5=
e Bz B4y, FEFAEHX, e ES
o282y AT ¢yA «olAY, 94 A FHREE BE
B4&38A B s EYoRREH AT £ 4
2 st ol 7] NAEaT. Ag sl HEd A G
o2 Qe see EFoRRE AFHT suAe ARY
wakx] gon EEEAHEYA Te seAER 7129
FHUES AESAY F /RE HEEE Ao] wgAT
Aoz Aoyl

o

0%

i o

50
4@_
—_ O Qe
S Loe °
2 0} //'5*'——'7““7———"—“--7- ——————— -y
a3 s
(T
el
o
P ot
3
ke /.
o v
/-
10+ /0 —8— 5k
¥
03 o &Y
° —-¥y- BF
O 1 ] 3 i 1
o 5 10 15 20 25 30
Time (day}

Figure 7. Time courses of biodegradation test for lubricant oil.
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Table 3. Validation criteria and validation result

Validation criteria
Relative error (%) < 20% 7.6 7.1 73 72
Biodegradability of procedure

medium product concentration inoculum

81
control at 28 day > 60% 4
Biodegradability of toxicity . N
control at 28 day > 40% NA 866 % NA
* NA : not available.
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