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Biodegradation of LAS in the Anaerobic Water of a Representative Inlet of Lake

Dianchi
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(1.Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China; 2.Graduate University of Chinese Academy of Sciences,
Beijing 100049, China)

Abstract: Biodegradation and degradation kinetics of anion-surfactant (LAS) in the anaerobic water of a representative inlet (Haihe River) of
Lake Dianchi under different incubation conditions were studied by the ‘river die-away’ test method. The influences of temperature, pH,
initial concentration of LAS, aeration condition and added nutrients ( NH, Cl or NaH,PO, ) on the biodegradation of LAS in the water were
investigated . The results demonstrate that LAS can be biodegraded by microorganisms in the water and that the percentage of degradation of LAS
was more than 95% after 26 d. The biodegradation of LAS fit the second kinetic model. Incubation temperature, initial concentration of LAS,
aeration and added nutrients ( NH,Cl or NaH, PO, ) can all affect the biodegradation of LAS. When the incubation temperature increased from
10%C to 25C , the biodegradation rate {p) of LAS increased from 0.21 d”' t00.90 d”' . The LAS degradation rate increased from 0.72 d~'
under anaerobic condition to 1.97 d™' under continuous aeration condition. The increased initial concentrations of LAS lead to decrease of the
bicdegradation rate. NaH, PO, accelerated the degradation of LAS but added NH, Cl instead inhibited degradation. In our experiment, pH value
(7.05-9.44) had little influence on the biodegradation of LAS.

Key words:LAS; anaerobic; biodegradation; inlet; lake Dianchi
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Table 1 Different cultivation conditions for the biodegradation of LAS
RE N HREEE ¥R TN NH,Cl 59 #R /M NaH, PO, 19
< R A 5 BEREY
AR A e ¥ ¥ /mg- L~ Ic pH {8 WE/g L W /gL
1 7.99 10 8.22 0 0 173
AEEE 2 7.99 20 8.22 0 0 it
3 7.99 25 8.22 0 0 173
4 7.99 20 7.05 0 0 B
I pH {8 5 7.99 20 8.22 0 0 i
6 7.99 20 9.44 0 0 173
7 4.70 20 8.22 0 0 B
ENGE )3 o 8 7.99 20 8.22 0 0 B
9 13.41 20 8.22 0 0 B
10 7.9 20 8.22 0 0 B
BIMAFE R R 11 7.99 20 8.22 1 0 5
12 7.99 20 8.22 0 1 B
13 7.99 20 8.22 0 0 B
=3 AR A
RAMERARE 7.99 20 8.22 0 0 #

1) “SRERAKEFEBEN0.1~03 mg' L', IF " HRAKBPBEMEEHS.0~6.0mg L', FH

3 #R5iHiE
3.1 ARZBRAMT LAS M@ sh ¥ S84

B LW BE, IRIE EXCRBIW RS S FRR
FRQBAMAME, KBRS SR RER L

BanE 2. NFHETLAE N, FESC I R & FP A ] 35 5 4
BT, LASKHIMRBEES R W ¥HERFREQ),H
BlIEMXRE r* 50.931~0.999.

3.2 AREZBEEXT LAS BN

3.2.1 R BN R T W
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Table 2 Parameters of fitted nonlinear curve and half-life of biodegradation of LAS

AE 5% & F5 %14 p/d'I q/mg‘L'I h/mg‘L'1 r? tip/d
1 10C 0.21 -0.38 8.34 0.984 15.1
AR E 2 20C 0.72 0.40 8.35 0.976 4.5
3 25C 0.90 0.32 8.35 0.995 3.6
4 7.05 0.76 0.40 8.35 0.931 4.3
A6 pH 5 8.22 0.72 -0.18 8.35 0.976 4.5
6 9.44 0.69 0.17 8.40 0.992 4.4
7 4.70 mg*L™" 1.52 0.17 4.73 0.998 3.2
ENGCEIE <4734 8 7.99 mg+L~' 0.72 0.40 8.35 0.976 4.5
9 13.41 mg-L"" 0.50 0.72 14.89 0.965 4.9
10 KEm 0.72 0.40 8.35 0.976 4.5
BIMAREE FY R 11 NH,Cl 0.66 -0.09 8.09 0.985 6.7
12 NaH, PO, 1.52 0.13 8.02 0.984 3.7
B T LR 13 73 0.72 0.40 8.35 0.976 4.5
14 ¥ 1.96 0.09 8.07 0.999 2.4
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Fig.1 Degradation of LAS and the fitted curves at different temperatures
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Fig.3 Degradation of LAS and the fitted curves at different

initial concentrations
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Fig.4 Degradation of LAS and the fitted curves

with different nutrients added
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Fig.5 Degradation of LAS and their fitted curves under aerated condition
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