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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 10 25°C; the biodegradation rate (p) of LAS increased from 0.21 d™' 10 0.90 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
biodegradation rate. NaH, PO, accelerated the degradation of L.AS but added NH, CI instead inhibited degradation. In our experiment, pH value
(7.05-9.44) had little influence on the biodegradation of LAS.
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T VEFRAE — R AP 24 A& 2 IR 48
AT FENATTIR AR 7 AR 0 S AR 22 Ak b A
AHPERIEH . &3t 50 29 1R, 1 )2 o
FEIBUG 20 22410, F 1 3R 10 PR 577 ol A e i
2002 4F, T E R EE ERI BN 157.2 07 Y,
F) 2005 FEH 7 ERIE ] 301.8 J7 (1, Hh Ak IR
T2 41 (linear alkylbenzene sulfonates, LAS)JE f F %2
(10— 9 8 3 T 3t 7 R T 9 e R A A AR
I IRTINE, Aok T — FR A AR5 ), 3 6 A B s 4
FRCKE R TG 77 810 N 5 2 e T . 2 T 9
HEN HARAKAR, 23t oK AR R L 7= AR Bk, Hos B
7K H ) 52 48 T 4 RN 70 SR B, AT /K AR IR, 5l 7K
AW B AEAT, AR B2 B e ik BEFLA K A
TLAB Y5 Je W o, 36 K5 Je ) o ik B, BRAG SL e 75
YW ST A, 3t B ) 227 % | b Ak, 3R 1 v 1 R R

AR R IE LD A H S D A 5% 3 1 i 1 771
(¥ ¢ gt Aok 52 BT E A7

T SBAEK, BT G T, [ 5K ) — S E R PR
AR G5 B IR B 16 TAE & I, I ANt ) —
L8 BN AR T B AR AT 3 OGTE HR
G Ry 2 B WY T R0 S R N L ) 4% M R
T8, B WYY — 98 20 A2 i S T v K G o b Y] 3 i
NTEL, TT 7K R BB 8 TR A M P PR LA L T K
wh S H 2 ARNEY, L&A KRR 1LAS,
ZNE S EH 0.8 ~2.9 mg/L. H K LAS LY
Befidt, 5 B 238 A T R IIEST, e 32 S b A
Y B #A:2007-08-15; 1£1T B #4: 2007-10-30
EEWE : K m BRI R RI(863)35 H (2005AA60101005); H!

FE| o2 A 8 B 22 7 ) T H (KZCX2- YW-426)

R R : TR 1983 ~ ), B, W HWF A, FEEWTIE T 10 4 7K i5 Jedis

i, E-mail: wazh519 @ hotmail . com
% IR R N 5 E-mail: bdxiao@ihb. ac. cn



2190 7N 58

F} 2% 29 &

D LAS 1458 15 4= 4 B vk g 56 =0 @ F A 9
A BE F7 10 vm R B R R BRI R K T s Tk R )
LAS 2" @ LAS 7 /K &b B &R 48 (2B W) bR
NS BR T Quiroga XK T K P LAS
(LR R 0EAT 3 B ) 2B R 240, AR DA NBESR
HARIKAA T LAS TEAN R 45 11 1 10 A= ) B A AR5
DAIEIA] N VR M ) B AR KA S R S, T T
LAS 78 b il A 7K A4 TP AN [F) R 858 45 A 1R 2R 90 B il
L8 012, FEERT T AN IR BREE DR 20 L B At 11 5% il
B 7E T f# LAS 7 5t S0 78O\ 30] 11w 1 A2 4 B At
B, T A 36 LAS 1R HEBOR 6 2 28 5L 0] 18 (1)
LAS 2t Rl 45 T .

1 YRR EE

Quiroga “5 84 HY 2 IS 771 1) A ASS L oy — 2
BN )RR, I LK O R GAE = A EAT TR S5
IAIF s Perales 250 32 HY b — 45 1 2RO 5% 1 30]
JKH LAS AP % B )1 R 8  »

ds
T odi

RO R BIRINE PERIRE S SR ¢ BIR R Ty
FEh

=K *S +K *S+K, (D

B h(Sy — ¢) = qCSy = h)exp(pt)

§ = (Sy - ¢) — Sy = h)exp(pt) (2)
/\‘I:P:
(- K, +p)
p = K%—4K2K0§Q:T2p
(—Kl —p)
h = 2K,

ALK, 8 S RS K, N S KARE K, w5
¢ A BRI TR CdD s Sy 2 T VE AR I 18] ¢ I (R
FECmg/L), S, b 2R S VEFI AT U6 W FE (mg/ 1), p
O BREAPEATE T 5 A2 J O A A 5 2 T P 70 P o i ok
Cd™'Ds g J PR AR AN BE AR P 1D 8 T 3% 28 0 P R
(mg/L)s b AREFRA B A BT ) e KR I
TG PR TR S Cmg/1)

2 #MRIEAE

2.1 FEGR AR

W5 7~ 2 T 3 P 77 B o 2 R 1R B ( LAS)D
(EZER, oiraD, i (240, HHraD,
WEER — A CIHE 25 48 A1, Zp A 2l 2l A/ S
(=99.99%), — 5 It LTI, e,
W R Oy Bt

752N AT WAy FE 6 T C LR B R 2= A
ABRAT]D, SPX B4 G AR A HE IR 40 CT 9 AR M AL A
AMREAFD.

2.2 SERITVE

A Wy B il SI2 58 SR FH T K RE Bk, VR 2 A
TS 2U YR 5 A HL 1 A A I A R O
W TR AR AR B KA T I A B it 1) 32 )
JOT, R IAN 7] 1) S 30 25 A B 7, e 1 g =21
WAL, DAER RS2 3R W) o AE B AR KA it A2 )
Boe A R . 52 6 7K R B 90T N LT 1 7K A T 3R
JZ (0~ 30 eo) MR JZ CIETH EL 0 ~ 30 em) WA 7K
FE SKAFE I A] 24 2007-05-05, SR 4R I 7K 44 32 22 B AL Ay
fiE A : 7Kl 19.6°C, pH = 8.22, DO = 0.2 mg/L, NH; -N
=15.13 mg/L, TN = 18.19 mg/L, PO; -P = 0.68 mg/L,
TP=2.18 mg/L, LAS=2.4 mg/L.

Y KBE R IR A 35, LTI A A W Bk 25 /K Ak
Hh /b B ()RS LT KUK BV % T, SRR BT
1 LA H B, AR A 0.8 LK, 25
WA A 75 TAS MU Hoe 4k s, A T
B HASERL SR 155 O B 1 KRR 78 NARVA B 4L
SYBCHIE TR TR S NS 2B S min(N,
R 14 0.65 MPa) Jo, s 5 % 4, & T4
ACEEFEAR TP T AN R B T 8 G 35 7% L DG AR IURE I
FT TP 6 Ja TG A8 R J b 8 SN
BT IR

FEEIRTIAT 17K AR o, A4 3 B A8 A ¥ Bl — M/
9 ~25°C, pH ZEATGH — A 7 ~ 9, KA A Ab A ik
FUIRE, H NH, -N BT POS ™ -P i LL R s PR R 56
Wik 7 3 AN FRIEE 10,20 A1 25°C, 3 S pH
7.05~8.22 F1 9.44, Jf H ¥ A& & 1) NH; -N
PO, -PEAUAN R A 58 261 O T 2% %4 A 1) 90 46
TR SR A8 (I 0O 55 56 LAS R3] 1 K A AR
W 2w, R B T 3 AN WIS 4.70.7.99
113,41 mg/LLA S 1 AR, SE5eh TAS A=W %
i S (R T4 A TE LR 1. S0 R B R IR
ML 20°C, pH = 8.22, F= 22/ I A SR AR TKFE IV, 7K
19.6°C, pH = 8.22, IX AT R S 40 B F21r SL F

TSR FR 175 2 W5, e i 2.5
g NaN; LU s A= P s 1k

SIS RE 1 ~2 d WDE LAS & &, 2%
fift i 1564 I R Excel 1 OringinPro7.5 4t
THRAFEAT AR R LAS (1990 52 R H W 3 85 70 o6
JE7L(GB 7497871



8 M TR LAS 70 Yt 2RO\ 1 R S K A 1 AR ) A 2191
F1 LAS EVIFEMBIIWMET &MY
Table 1  Different cultivation conditions for the biodegradation of LAS
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Table 2 Parameters of fitted nonlinear curve and half-life of biodegradation of LAS
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