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Abstract: An acclimated activated sludge was examined for its ability to degrade 3 fluorophenol in aerobic batch cultures. The result
indicated that the organism degrades up to 100 mg/ L 3-fluorophenol completely with approximately 100% fluoride anion release
within 16 h. 3-Fluorophenol can serve as the sole carbon source and energy source for the organism. The acclimated activated sludge
can degrade 3-fluorophenol effectively. The degradation mechanism study reveal that the initial step in the aerobic biodegradation of 3

fluorophenol is its transformation to fluorocatechol. Following transformation of the fluorophenol to fluorocatechol, ring cleavage by

catechol 1, 2-dioxygenase proceedes via an ortho-cleavage pathway, then defluorination occurres.
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acclimated activated sludge

2.2 [AGEARER A S

P& 2 29 100 mg/ L 8] 5 A< 13 G 4 A4 40 B A2 AN [+
B fige 1 o) () GC-MS 23 #r [El. P& 4.95min Al
6. 33min [ 2 MW Ik B ol ) JoT (1) O B IS ) 15T 03%
Pl 53 BT 2k T) 545 ) AT 3= G20 4 . 8. 80min [ U6
T I I Pl AW R 40 R0 A . e 1 2 o DU
BEAT Lf S A= e A S I PR AT, D) 30 4 3 A 2 3 ¥
FAAIC, 3- TR0 R I R 4 SRR & i T, A
15 THT 5 B 3 90208 A Py R 4 G808 A M fif 2 ()
R AR I R I .

3 29 100 mg/ LA Sy LF U B 4h (1)
e CHURR 23 B P 3 T s 40 5 1) R B ISF ) 1Y %
Pl 43 501 J4 B £ B IS ) 2 13. 370min <14, 327min Al
18. 133min [#) 3 /NI JE 3- 5040 K ) & G40 2K



9 7

B 1843

Py R TA) AR o 280U (B 23 A A3 T 5 GG-MS
AT AR ) £ S50 45 2R 38 ek WA €0 23 BT () B AT IR
WP i) S AR T e S 2 D R AR PO S e A 1) 7 40 4 )
3 GRS A 4 AT R .

% L R o
1 M2 3 REE R
3% 4 HEE B
4.;]0 6.60 S.CIII] lﬂI.OO
4h
1
2 3
1 1 ]‘\_ 1 k L
4,00 6.00 8.00 10.00
3 6h
2 {
N
| P— L L
4.00 6.00 8.00 10.00
t/min

E2 100 mg/ L BFREERTFAEMEREN GCMS S5
Fig.2 GC-MS total ion chromatogram of metabolites
llr IOO “'Igﬂr I‘ }fllllll'ﬂl)ll(‘.lllil }Iil][lﬁgr{l[lﬁ[l I))’ thﬁ

acclimated activated sludge at different time

W12 3R
W2y A= )

IR 3 2y I 450 3
T '
1"
L WP g ph .
10 12 14 16 18 20
Hfmin

E3 100 mg/ L B EEBITFAENIER b BB EE SR

Fig. 3 Liquid chromatogram of metabolites of 100 mg/ L
Ffluorophenol biodegraded by the acclimated

activated :-i|u(|grf at 4h

H GC/MS Fi ey B AR (1% m %, A B 4 4
A0 28R 1 b T 7 A A AR AR gy, BT
SRR A0y BB X ] R PR Ok GRS B AT R Y
PRIV FRL TP, 73 2R BR L 11 B 7 25 5 FARAIR, AL Al
TRAE IR 3R 7, 76 GF U4 1 T e ZE AR O
T L A0 4 0 5 O P ] P AR /0. 3 2 gy 2 4
B AR B S R T AL A R 5 IR I AR R ),
IS8 S A T AT 2y AT 1 AR D5 A R o )
Y g9 ¢ —F 85 AT
2.3 ANJE] pH AT AR R L AU A B R T e O
e =4

L GC/MS il ey A (1% 43 #r, 75 pH 6.0

~ 7.5 SEBeE I, BEAT pH {H T &, S5 16 1 4k
R AT A AR, A Bl A T 1) 0 i A 7 ) il 2>
pH E 503 T S A< 1) (1) FL PR AR, pH A T, ST
HiF g ity o 95 B B B Eyomo JH i ( 1] U<y (0]
AR B BT 1) Evono 20— 9.34 eV - 3.05
eV) , Fu IR 2 H0E 0, A= A A I i 3 o3 V%
I, 59885 AHE. 55—y, pH {i el 28, BT
S A A 1 3 P A n R SO SR R . i
Py AT P59 BR, YAk B I, g Ak
H* FRCAF B 1, 10 -5 305 1 ¥ 6 2 1 B ot 1) $h e
far 28] 7= 26 5 ), B bl E 0 A LA sk, AT R
fiff T B S0 5 AR W 5 v 2 HUH L, U TR
G W RS R P A R PR B T R, S
SCHR[ 6] 45 e AHAE.

TERNE S AT, AR PR ) Rt X 5
TR IEREEARAT, A S 0 T U T A SRR 1 4F
SR IR AR IR ek R e A T AT R gy, B AT R O
=) BB U T 2.2 BT a5 . 7EANA pH 4%
PET, LS 1) G 4% ) e S A= 0 W fidk 1) 30 35 A v (i) 7~
), AR 1 PR,

&1 FFE pHEFHET 100 my/ LE)FHFEFR
S HPERE 6h BRI [E 74
Table 1 Intermediate products of 100 mg/ L 3-fluorophenol
biodegraded by the acclimated activated sludge for 6h
at different pH value

3 GRS AR R AR

pH (WY (W T ALK )
6.0 945. 142 557.034 1. 697
6.5 707. 141 243. 348 2. 906
7.0 690. 113 87.231 7.911
7.5 487. 551 WKL /

& 1 AT LA e 7ESE 3R 1Y pH SE [ 4 Bl AT pH
Tk, Hia =4 3 GARR My 5 4 AR AR i) b
LM N, pH H4 03] 7. 5 I C BT R0 3] o i) 7~
) 4 AR Wy, R 3 AR AR A 4 AR
A S A A Cy A Co ZE ISR AE T R 12
SEARTE . BN o (1 BT 25 8 RO, BN )L
R TH) R By 91 85 T 18 Cof Co LT = % L
(0.9565) K T AW 1) Co/ Co LT B LL
(0. 136 4), ARt A5 i M1 Co A7 588 Co A7 1
JUEEIG K, Fe7 1) LEARL( 3 0040 % 193/ 4- 6 8 A
) AH R HEOKR.

2.4 KK R IR
7E GC-M S 1 U 51 3- G40 2K [y Al 4- G 408



1844 BZ8 5§

ARy 2 R e, e T8 R AR b e
BATHIBE R, X T GEAL th T oh )74 3 G A8 AL 1)
A 4 AR oy RBUR AR, SEIF AR i — 20
Hh ) P AR P AR, A I B Gt REAR Wy a4
PEAD) Bk A 14 B A v )7 4 ) e 07 2R A ) 37
R 2 Fp ik 2o 1B BRSBTS
A U A RS, BTN R S

% 18 B 5 (S YR U A [ E R, A
EAT LI L A, JLRRAR IR A — BUK. 9 IRA
RIS 1) 960 A% 1Y 1) B AR LB, [RDRE ) 3 g/ L 1) 53 45
YK I35 P VG Ve P AR 128 mg/ L3548 2K ), itk
) AR T A= ) B il e A, LR AR SO N 3- AR AR
EyITaa, JF N o Mgk i b ) 77 4 3 9648 R iR
JE, R 3- G0 AR IR AT 4 SRR AR R R AR 11
iz

A5 128 mg/ L 3 GAH K 1y B ) — R ik
B A2 4 Fr s 6 0 Pl J5g i ) b ] oh
U 3 IV 4 2y 3-SR0 A8 Wy AR AL TF IR 40 ( 2- R
JRE PR 1)L S5z e K ) , W 2 s 2- SRS B PR PP i i
(9740 NRA L 73 B ) R ) S Iy e B A 10 7 4 2
3 3ok A8 A7 FFFR B A SCIRR[ 91 3L F NMR 4l 42
BT AT % I AR AL T FA A9 v 18] 77 ) SR BRETR., A
oy DHIE ] 1858 0 IR AL,

W 2 SRR AR N I e A 4
WE 3 IR 4 Ay 2- S BRI R

TR R TR R R S R
| HbalgE

! i
10.00 15.0 20.00

tmin

B4 128 mg/ L 3 AABFE_ERITF ALY 8h &) GCMS 547
Fig.4 GC-MS total ion chromatogram of metabolites of 128 mg/ L

3 fluorocatechol biodegraded by the acclimated activated sludge at 8h
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