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Hfects o the presence o 4-chlorophend in the augmented sysem on the

biodegradation o 2,4 dichlor ophend

QUAN Xiangchun, SHI Hanchang, WANGJianlong, QIAN Yi  (Sae Key Joirt Laboratory of Environment Smuaion and
Rollution Gortrol , Department of Environmental Science and Engineering, Tanghua University , Beijing  100084)

Abgract : In a bioaugmented sygsemwith gpecid culture supplemented for the renova o 2 ,4Dichloropherol (2 ,4-DCP) |, dfectsof 4chloro-
pherol (4MCP) presences a various concertraions in the system on the biodegradation of 2 ,4DCPwere sudied. In addtion , the changes of
the removd rate of 2 ,4-DCP and 4MCP in the mixture were investigated under fed batch tet. Resuts showed that the presence of 4MCP a
the concertration of 5mg/L , 10mg/L , 20 mg/L and 30 mg/L inhibited the hiodegradation rate of 2 ,4DCP and the i nhibition i ncreased with the
increase of 2,4 DCP concertrations in the firg run of fedtbatch ted. Whereas, in the seoond and third runs of the teg , inhibition of 4MCP
to the biodegradation of 2 ,4-DCP decreased and even d sgppeared for the adgptation of the microorgani smsin the bhioaugmented sysem, and 2,
4-DCP in the mixture with 4MCP was degraded fagter than the control one. 2 ,4DCP was preferably utilized by the microbid in the bioaug
mented sysem and 4MCP was degraded theredter , thus bi-phase biodegradation was observed.
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5 1.24 35 - 10 1.3
6 1.24 - 10 - 4+MCP 2 ,4DCP
7 ® 10 - HP 1050, 250
8 1.24 - - 10
mmx 4.6 mm ZORBAX $B-C18
=] / % 100 %
12% =77/
23(V/V). 1mi/mn, 280 nm.
2
2.1 4MCP 2 4DCP
4MCP 2 ,4-DCP ( 1). 1
,5 mg/L 4+MCP , 2 ,4DCP . 4MCP
1020 30mglL 2 ,4DCP ,
4MCP . 4+MCP 10 20 30 mg/L ,2 ,4DCP

12h 12h 14h. 4-MCP 2 ,4DCP



2
12
—o— 5MCP+10DCP 7 105
N -~ 10MCP+10DCP - -0.0064:
10 —420MCP+10DCP 2 1.00% = (1)89—% 1;875 .
gl —-0-30MCP+10DCP g 0.95 e

5
o0
]
> ——10DCP .
g p g 090
5 2 0.85f A
o Z osof S
s 2k Q
~ A 075
% s 0 15 S w20 30 40
t,h 4-MCP ¥4 % , mg-L!
1 40CP 2 4&MCP 2,4DCP
2,4000
Fg.1 Hfect of 4-MCP a various concentrations on Fg.2 Rdaionship between initid 4-MCP concentration and
the biodegradation of 2 ,4-DCP 2 ,4-DCP hiodegradetion rate
2 : 2 4DCP 4MCP
4MCP , 10nmg/lL 2 ,4DCP 4MCP
(1)
0
Upee = 0.9851e > *m (1)
U ocr —2 4 DCP (my/(L-h)) , Crey —4MCP (mglL) .
2.2
, . 4-MCP
3 . 4 MCP
, , 24h 10mgL  4MCP
, 24 h 35 %. , , , 24h
2 ,4DCP ( ). , 4£MCP 2 .4
DCP , .2 4MCP ,
, 2 ,4DCP
120
oloop = EFEH
°. —— B
2.3 s 8of
, 1 4MCP | % ool
2 4DCP . 4MCP S aof
‘I" 20_
, 4 % 10 R 20 30
t,
4 , 4+MCP 2 ,4DCP
,2 ,4DCP 2.4 3
DCP 4MCP , . 2.4 Fmer
Fg.3 Biodegradation of 4-MCP by the
bCP » #MCP indigerous culture done and

2 ,4DCP secid culture done



72 23

14 - r i .
ot T
—:.:]01:;) ::\ ‘I\. l .\l- \" .\l 30; -.\.\' T i\. i\
g \ [ \ \ \
.m 6r . \. ® \ ° 20; n \
*ar \. \ \ \ \ -\ 10f> \ ! \ { \
2 o 1 L \'~ . = {
AR IR AN
0 10 20 30 40 50 60h0 10 20 30 40 53¢ S0 0 80
t,
4 4AMCP 2 ADCP
a: #MCF gl 2 ,4-DCRI0 gL b: 4MCP 30 mg/L ,2 ,4DCP10 mg/L
“ig. <l 4MCP and 2 ,4DCP hiodegradation in fed-batch test
, 5 6 .
5 2,4DCP , 1 , 2 ,4DCP
, 0.9959 mg/(L-h) , 10 30mg/lL 4MCP ,2,4DCP 0.9217
mg/(L-h) 0.7995mg/(L-h). 2 , 3 2 4DCP
1 , 4-MCP , 2.,4DCP 2 4DCP
, 4-MCP , 10 30mglL 4MCP 2 ,4DCP
1.2029 mg/(L- h) ,1.3638 mg/(L- h) ,1.814 mg/(L-h). 3
, 2 ,4DCP , 1
"= 2%T@10DCP s emx
7, 18'm10Mcp+10DCP M. gol BEOK
- 161 £ B —
& 1 4|0 30MCP+10DCP %g DHE=%
W 12 o 6.0
#9 1.0} 1)
£ 08 X 40
& 0.6F E") &0
& o4} 2E 20
302 o ".
N 0 = 10DCP 30MCP+10DCP
a— 10MCP+10DCP
6 2,4DCP
5 2,4DCP o , )
Fig.5 Biodegradetion of 2 4DCP in the fech betch teg Fig.6  Specific biodegradation rete of 24DCP in the
fed-betch tes
2 ,4DCP , 2 ,4DCP
2 ,4DCP , ,
, 4MCP 2 ,4DCP ' ,
, 2 3 2 .,4-DCP 1
.10 mg/L 4MCP 10 mg/L 2 ,4-DCP 3 2 ,4DCP

6.14 7.58 7.49mg- h''-CRUx10"°.30 mglL 4MCP 10 mglL 2,4
DCP 3 2 ,4DCP 5.33 7.26  6.29 mg-



h't.crux10®°. 23 , 2 ,4DCP 2 ,4DCP
4MCP 4MCP
4MCP .1 10 mg/L 4MCP, 10 h
4MCP 20h : 2 3 ,
6h, 14h 12h . 4+MCP ‘/mgLl , 1
4MCP 16 h Rk ,
3 , 6h, 18h 144 . ,
4MCP ,
4 )
2 4DCP 4MCP , ,  2.,4DCP
4MCP , .
4MCP 2 4DCP ,
2 4DCP ,
&#MCP 4MCP , 2 4DCP
, 4MCP
.2 4DCP  4#MCP 2 ,4DCP
, 4MCP ,
3
) 2 4DCP &#MCP 2 ,4DCP
, 4MCP
2 ,  &MCP 2 ,4DCP
4MCP .
(3) #4MCP 2 4DCP 2 ,4DCP ,
4MCP ,

[1] HeoMA, David K, Qrcdon AL, e a. Anaerobic-aerohic treatment of halogenated pherolic conpounds[J]. Wat Res, 1999 ,33
(3) :681—692

[2] : , . [J]. ,1999 ,12(3) :22—26

[3] : , . [J1. ,1998 ,21(1) :36—39

[4] Chrigopher M H, Robert D P. Bioaugmentation: Put microbes to work[J] . Cherricd Engineering ,1997 , 104(3) :74—84

[5] Rittmann B E, Whiteman R. Bioaugmentation: A coming of age[J]. Water Qudlity Internationd ,1994 ,1:12 —16

[6] LuCJ, Ts Y H. The dfectsd a secondary carbon surce on the biodegradation of recdcitrant conpounds[J]. Wat i Tech,
1993, 28(7) :97 —01

[7] LeeCM,LuCJand Chuang M S. Hfectsdf imnohilized cdlson the biodegradation of chlorinated pherols[J]. Wat i Tech,
1994, 30(9) :87 —90



