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Biodegradation of surfactants activators in water of Lake Dianchi
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Abstract: Biodegradation of anion-surfactant (LAS) and non-ion surfactant (NIS) in water of Lake Dianchi under the different incubation
conditions were studied by the ‘river die-away’ method in this paper. The results showed that LAS and NIS could be biodegradated by
microorganisms in the water of Lake Dianchi. The percentages of degradation of LAS and NIS were more than 95% and 92% after 30
days respectively. The biodegradation of LAS and NIS fitted the second kinetic model and the correlation coefficient values were among
0.956 to 0.999. Incubation temperature, initial concentrations of surfactants, pH value and nutrients (glucose or Na,HPOy,) could affect the
biodegradation of LAS and NIS, Incubation temperature was the major factor influence on biodegradation of surfactant in water of Lake
Dianchi. When the incubation temperature increased from 20°C to 30°C, the biodegradation rate of LAS increased from 0.73 d™' to 2.10
d” and the degradation half-life of NIS reduced from 11.5 d to 4.4 d. Increased the initial concentrations of surfactants led to a little
increase of the degradation half-life of LAS and NIS. The biodegradation of surfactants at pH 7 was slightly easier than that of at pH 10.
The degradation of NIS and LAS could be inhibited by added glucose but be promoted by added Na,HPO,. Aeration could accelerate the
degradation of LAS but had limited promotion on the degradation of NIS.
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Tab.1 Different cultivation conditions of the biodegradation of LAS

oy R PER e WA TSI B R e ISR S — fexn

Y mEwIEmgL)  ECC)  pHIE Y FE (2/L) WIRIE (L) BS
1 5.28 10 10 0 0 &
2 5.28 20 10 0 0 75
3 5.28 30 10 0 0 i
4 5.28 20 7 0 0 N
5 5.28 20 10 0 0 7w
6 5.28 20 12 0 0 7w
7 2.78 20 10 0 0 &
8 5.28 20 10 0 0 75
9 10.94 20 10 0 0 &
10 5.28 20 10 0 0 w
11 5.28 20 10 5 0 w5
12 5.28 20 10 0 5 w5
13 5.28 20 10 0 0 &
14 5.28 20 10 0 0 B

e 2 NIS A= W) R S 06 i 1 5 451
Tab.2 Different cultivation conditions of the biodegradation of NIS
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T memE mgl)  RE(C)  pHIE Ve ¥ (/L) HIREE (L) WS
15 5.75 10 10 0 0 &
16 5.75 20 10 0 0 &
17 5.75 30 10 0 0 &
18 5.75 20 7 0 0 N
19 5.75 20 10 0 0 wN
20 5.75 20 12 0 0 S
21 3.08 20 10 0 0 &
22 5.75 20 10 0 0 &
23 11.29 20 10 0 0 &
24 5.75 20 10 0 0 5
25 5.75 20 10 5 0 o
26 5.75 20 10 0 5 w5
27 5.75 20 10 0 0 &
28 5.75 20 10 0 0 =
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Fig.1 The degradation curves of LAS and Fig.2 The degradation curves of LAS and NIS
NIS under different temperatures at different initial concentrations
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Fig.3 The degradation curves of LAS and Fig.4 The degradation curves of LAS and NIS at
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Tab.3 Parameters of nonlinear curve fit and half-life of biodegradation of LAS

ks p(/d) q(mg/L) h(mg/L) r tip(d)
1 0.31 0.06 531 0.997 16.3
2 0.73 0.05 5.30 0.998 6.6
3 2.10 0.10 5.28 0.999 3.2
4 0.81 0.05 5.29 0.999 6.4
5 0.73 0.05 5.30 0.998 6.6
6 0.88 -0.02 5.28 0.988 14.8
7 0.84 0.03 2.79 0.997 6.1
8 0.73 0.05 5.30 0.998 6.6
9 0.90 0.10 10.95 0.997 7.0
10 0.73 0.05 5.30 0.998 6.6
11 - - - - >30
12 0.97 -0.02 5.28 0.978 6.2
13 0.73 0.05 5.30 0.998 6.6
14 1.16 0.06 5.28 0.997 5.6
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Sh AT R R AR VA B2 (g /L), p A R gV P 2 A i A X 38 T A R R B A3 (d ), ¢ AR
REAMIJH B0 2 9 A 590 A9 9R J3E (mg/L), B DR 35 9% 5 B A W RE M) P 8 e R T 175 P57 7 2 (mg /L)

AU E R SR BEA T AR LU S R, FEAFAAE T (BRF5 11, 15 8125 51, R v i A= 4
Rt BEAE 95% EAF/KF AT & 3(2), M L& T Rt 3l 2 i PR R R~ 22 1 110(d) (3R 3, £ 4).
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Tab.4 Parameters of nonlinear curve fit and half-life of biodegradation of NIS

s pU/d) q(mg/L) h(mg/L) r tin(d)
15 - - - - >30
16 0.75 0.44 5.75 0.964 115
17 2.07 0.04 5.75 0.978 4.4
18 1.36 0.44 5.75 0.981 9.1
19 0.75 0.44 5.75 0.964 115
20 0.67 0.03 5.73 0.976 213
21 0.75 0.30 3.08 0.956 113
22 0.75 0.44 5.75 0.964 115
23 0.53 0.37 11.30 0.978 13.4
24 0.75 0.44 5.75 0.964 115
25 - - - - >30
26 0.99 0.46 5.75 0.991 7.5
27 0.75 0.44 5.75 0.964 115
28 0.72 0.28 5.75 0.993 11.6
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{549 0.53-2.07 &, Mt 1), h 4.4-21.3d.
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