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ABSTRACT

The standardized activated sludge for the biodegradation test of anion surfactants has been
produced from the collected microorganisms in the soil and the wastewaters treatment plant.

The activated sludge was kept under control of the pH, dissolved oxygen, microorganisms and
inoculated the basal medium flasks with LAS and LAS mixed with heavy metals [Cd(I), Cu(ll), Zn
(1.

Based of results, the inhibition effect(%) of heavy metals in L AS biodegradation were

1. All 1% when LAS 30mg/l —Cd(1l), Cu(ll) and Zn( 1) 0.1mg/!, respectively

2. All 1~10% when LAS 30mg/l—Cd{(ll), Cu(ll ) and Zn( 1) 1mg/!, reISpectively

3. All 10~40% when LAS 30mg/l{—Cd(1l), Cu(ll) and Zn( 11 ) 10mg/!, respectively

4. All 30~65% when LAS 30mg//—Cd(1l), Cu(Il) and Zn( 11 ) 100mg/!, respectively
And toxicity order of heavy metals to the microorganisms in LAS biodegradation were Cd>Cu>Zn in
low concentration(0.1~1mg/!) and Cd>Zn>Cu in high concentration(10~100mg//).
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Fig. 1. Skaking machine for L. A. S biodegrada-
tion test

A. Methyl meta acrylate box

B. Rotary agitator (150 cycle/min)

C. Power supply(110V/1.5kw)

D. Digital thermometer

E. Hot & freeze wind blower

F. Incubation flask with cotton stopper
G. Thermo couple(25TC. Set)
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Fig. 2. Exampie of preparation of activated sludge samples and period of use.
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Vol, 9 No. 2(1992) | Linear Alkylbenzene Sulfonate] A ¥-sjojA] CA(H), Cu(l) 2-.ce.. 5

Photo.l. Activated sludge and microorganisms in Photo. 2. Activated sludge in flask after I*'. 72hr
semicontinuous aeration chamber. adaptation.(15x20)
(15%20)

Photo. 3. Activated siudge in fiask after 2. 72hr Photo. 4. Activated sludge in flask after 7, 8day-
adaptation.( 15x20) biodegradation.( 15x 20)
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Fig. 3. pH variaion in shaking incubation flask.

: LAS 30mg/!
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:LAS 30mg/I+Cd( 1), Cu(Il), Zn( 1), 0.1mg/!, respectively
:LAS 30mg/I+Cd(ll), Cu(ll), Zn(Il ), 1mg/I, respectively
:LAS 30mg/I+Cd(ll), Cu(ll), Zn( 1), 10mg/!, respectively
:LAS 30mg/I{+Cd( 1), Cu( 1), Zn( ), 100mg/!, respectively
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Fig. 4. Inhibition effect of the heavy metals in LAS biodegradation.
® :LAS 30mg/l
< :LAS 30mg/{+Cd( 1), Cu(Il), Zn( L), 0.1mg/!, respectively
W LAS 30mg/!+Cd(1l), Cu(1l), Zn(1l ), 1 mg/l, respectively
(1:LAS 30mg/I{+Cd(l1), Cu(ll), Zn( 11 ), 10mg/!, respectively
B : LAS 30mg/{+Cd( 1), Cu(1l), Zn( 1l ), 100mg/!, respectively
Table 2. LAS biodegradation in shaking flask
| day 0 1 2 3 4 5 6 7 8
(%)
Biodegradation 0 18.8 48.5 30.4 88.7 96.6 98.7 99.0 99.2
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Table 3. LAS biodegradation in shaking flask mixed with Cd( II)

NN day 0 1 9 3 4 5 6, 7 8
; |
01 0 185 486 800 8.2 91 980 989  99.0
1 0 180 394 502 604 763 805 853 889
Biodegradation :
0 151 263 299 337 401 453 521  63.1
100 0

10.4 17.5 19.3 20.1 23.7 25.6 28.5 29.3

Table 4. LAS biodegradation in shaking flask mixed with Cu( II')

(%N 0 1 2 3 4 5 6 7 8

0.1 0 18.6 © 48.0 80.0 87.9 95.7 98.4 98.9 99.0

Biodegradation 1 0 18.5 47 .4 79.7 87.0 90.1 92.5 93.5 94.2
0 18.0 37.2 63.3 75.0 76.1 78.0 794 81.2

100 0 15.2 29.9 34.3 37.5 42.3 20.9 58.4 64.2

Table 5. LAS biodegradation in shaking flask mixed with Zn( 11 )

day
0 1 2 3 4 5 6 7 8
%) e/l |
0.1 0 18.0 47.0 79.1 86.4 30.1 92.3 g5.1 99.0
} : 0 17.8 46.2 78.3 85.2 88.9 90.1 94,2 98.8
Biodegradation :
0 18.2 37.3 4.1 70.8 74.4 78.3 81.5 90.0
100 0 10.6 20.5 25.4 21.7 30.8 32.6 33.8 34.9
cd(I, cu(ll) 2 Zn(I)e FYFEs} Z7He4 Table 6. :;a;atf:i’:n"ate constant, k” of LAS biode-
2 WMEEE A4 k' 078014 0.47day 7= 7 .
) Sample k’ (day™)
T 8UL Wi F wiFZer2ave] NP LAS 0.78
Wel floc FATHZ AAS F QA 9 33 0.1mg/! 0.78
% 328 a0 LAS+Cd 1mg/! 0.76
Table 73} o] Cu(l), Zn(I)& 1559 90 10mg/! 0.63
. ] o s a1 100mg/! 0.47
% ° o] AR flocg BT YL Cd(1) |
= EQlkx 9] 50% olAto] floco] BAHR 1 & 0.1mg/! 0.78
o Fo] Tekslo] LASS ARaE A5t ol LAS+Cu Lme/? 0.75
gol O3 4L A&Foz §x5% Y& AoE L0mg/L 0.73
[ .
B ol Hsol FaolLo] FiHol o 100me/ 0.64
£ %9 pH7t old 45 359 Sustgol Y45 | 0.1me/? 0.78
ol #7129 floc A Adol Yorirl Cu(ll), LAS+Zn ul)mgx gzg
mg .
Zn(l1)& pH 6 82 A, Cd(Il )= pH 8 ol &
|8 i | A (l)=rp T | A 100mg/1 0.52

AujH o Mol YAHHA2 =2 vijFE-A e pHIL

* LAS concentration was 30mg/{
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Table 7. After 8days biodegradation, the concen-
-tration of havy metals in solution remo-

O
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o ] éoncentrat'on( {)
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0.1 “Tr.*
1 Tr.
Cd( Il
(1) 10 _ 6.1
100 50.2
0.1 | Tr.
1 Tr.
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0.1 | Tr.
1 0.1
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| 10 2.0
100 3.4
* Trace
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