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Anaerobic biodegradation of pentachlorophenol (PCP) in solid-liquid phase of contaminated sediment shurry.
TANG Quan', XU Xiangyang', ZHU Youwei®(! Department of Environmental Engineering, Zhejiang Univer-
sity, Hangzhou 310029, China ;2 Station of Agro-Environmental Management of Zhejiang Province , Hangzhou
310004, China).-Chin.J . Appl. Ecol .,2005,16(4 ) .683 ~687.

The study showed that after inoculating 10 g* kg ™! anaerobic dechlorinated granular sludge ( ADGS) for 31 days,
the biodegradation rate of pentachlorophenol (PCP) in solid-liquid phase of contaminated sediment slurry was up
t0 98.9% , with an average of 8.0 mg-kg~'-d ™!, while that of the control was only 4.4 mg-kg™!-d~!.As the
regulation factors in slurry remediation, organic solvent, co-substrate and surfactant had different effects on PCP
degradation. The addition of ethanol could enhance the desorption and degradation of PCP, the degradation rate
being up to 54.3 mg- kg~ !+d ™! within 4 days, while the addition of co-substrate and non-ionic surfactant EGME
(ethylene glycol monobutyl- ether) inhibited the PCP degradation in solid- liquid phase of slurry.

Key words Anaerobic degradation, Granular sludge, Pentachlorophenol, Solid-Liquid phase, Slurry.
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2HHES, BRART G, BRI RERY, FiEM PCP
W 250 mg-kg™!.
2.1.2 Y REREBRSERAEEZT 44 HE EGSB
FN 8, PCP ISR AR K 5.3 mgeg™'-d™ !, B 1.3~2.0
mm.DGGE 447 7%, AL G PHFER RN B E A
B, Y= R M B 0 Methanosaeta concilii - Methanobacteri-
um sp. Methanobrevibacter sp. 1 Methanothrix soehngeni-
i[25]_
2.2 RE&iT

7E 250 ml $EIB P MA 50 g SREBRDEK, AL
W41 BAREK, R RIBRE A RIMA — BB ERT,
FHSMMREEEN, IR 1 h 5 GFHRBRBERE), #m
REBR SR, HEN, B8, BERAREFE. S4F 24 H
HABEHETFTIOCEHREEY, BRRG—K, BR4~54d
B, W BRR2mLRE, fE HPLC 487, B it B
TRRLEL
%1 ARigHHE
Table 1 Scheme of experiments for PCP degradation with anaerobic
slurry
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Tested  Experimental aims Treatment
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CK

I RRRRBRGRANEN r
REREH
Effect of anaerobic dechlorination
gane shdge (ADGS) o PCP
: REEN P REHYW

Effect of co-substrates on PCP degra-
dation

10 g-kg ™ "BARITIE Grame shudge
30 g'kg ™ "HAR5 R Granule dudge

10 g- kg™ "R B Granule dudge +
1700 mg COD-L™?

10 g+ kg™ "FH G R Granule sludge +
2 500 mgOOD-L " !

10 gkg ™ "R 5 Cranule dudge + 5
ml 2% Z B Ethandl

10 g kg YRS B Granule shudge +
ml 2% Z.-8 - 28 EGME

3 HOBH /& T &M PCP B
BEw

Effect of organic solvent and surfac-
tant on PCP degradation

2.3 S5 HEAFE

AR & 2 30 (10 min % 10* rpm) 52 88 (0.45 pm 18
BB HPLC AW HME BHERRLAE 2 £
aRle 122,28 ey, BpoE TR ABIEEE 1.0~ 1.5 ml, iN
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PCP content in solid phase (mg * kg')
w
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HARPCPIEBE
PCP concentration in liquid phase (mg * L)

A 5 ml 0.05 mol* L™ ' B B BAL & F5 20 min, MIA 10 ml Z}#
AR A4S min, O LEBBEpH EPE, ARES,
W EOURYH TER. X578 PCP RIWE R 84.4% ~
92%.

HPLC 447 % 4% : % F| Waters 1525 HPLC {¥, 717 B &)
HRERR 1525 F.2487 WE KRB M2 .0DS C8 K 48
H W 1 ml-min~', #354: 1% HAC /CH,OH(10/90), #
£ 250 nm, FRAE ) L2402 R4 >0.9997.
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B HE 1722300 B 1 S 8 b0 RIS B X B K
kAW EPIAE PCP REERY M. A 1 7T IR, 5 3
TRk 41 FIRER IRG G, FLRY PCP
B R T e WA 5 A |] 4 BT, LU O B R A
PCPHIMEM E 4 %4 11.2 mg- L1 f1 205 mg -
kg L AR INBR ISR BIEBRGE R, BIHE 8 AW
A PCP ¥R EE 4 B4 4.49 mg-L™1#1 178.33 mg-
kg™!, FHREMEZESF1% 0.84 71 3.33 mg-kg™!
AL EESE 31 KRB 4 R BEIWIAH PCP K EE S
BIM1.7 mg-L™'F1107.7 mg-kg™ L. O] W, REIE
RAERELEMADERT, M. B PCP /[ #
{LrEf, (B ES1E .
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Fig. 1 Effect of inoculation of granule sludge on PCP degradation in liquid-solid phase of slurry system.
I1.CK; 1. 10 g-kg™ MRS IR Granule sludge; I . 30 g kg™ ‘HEELIFIR Granule sludge.
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d™L S A AH PCP MR R AEXT 248, M EEFE 0.71 ~
0.15 mg- L~ Xt E 4 PCP, HEMFE L EE 8~
12d, PCP ¥ B 1 166.9 mg kg MR ZE 47.4 mg-
ke !, BEARE LT 29.88 mg-kg 'od™ L HEEEAE
PCP At — MK, RREHRG1 HHKERRER
2.3 mg kg .

YRGB INE N 30 g-keg '8, B8 AW
A PCPFEE 0.34 mg- L™, TR EE N 1.36
mg-L™1-d™!, JF I AE PCP ¥R E7£0.26~0.1 mg-
L1 587 — 2B AH L 08 Rk ; B 46 PCP, 244 8 d
PHKRETHEE 17.8 mg-ke ™!, BB 280 2 hn
e, 5% 23.4 mg-kg~'-d7!, ¥ 12~31 d #ifE], PCP
W H 3.52 mg- kg™ ' EHPEE 1.20 mg-keg .31 d
IR HE 8.04 mg-kg~!-d™!.

e Z B, BRI SRR N 10 #1 30 g- kg™ 'R
HAkF,31 d 1 PCP B2 E S 7L F 98.8%
99.2%, FHIFEMAEE Y 8.0.8.04 mg-kg '-d7!,
T IR ik R SRR E 54.2%, T REMREE N
4.4 mg-kg~'od L B ANB RIS R AEHE T W A
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PRI A PCP Wk ERE B 5 %3 7, B 48 PCP f#
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PCPHIEER. BEHREN, BHELE EER
EHEE PCP YhAEH, PCP HIZEZE B A 8] & A B
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a4k PCP l‘%ﬁiﬁ%“' 14,23, 26, 30] JBRT Liu %[19]72
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2 76 /6 B R 85 | ; Beaudet 214! Z£ 3% I Desulfito-
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YA R B, SRR (RIE R N
F 34K (Na, SO, ) HAR B B et PCP R, X 5 1%
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KX TRIERE+ PCP AR MBI E .
2R 50 28 5 45 T P S R XL AR A U 3K [ A AR
PCP REfEHI R, S5 WA 2.

HE 2 AW, TR REK EX RSt &K
BT, &4 d ¥ E B PCP 8 B E 58
20.4.24.8 F121.5 mg-kg~'-d™!, BHIT IO IEE K
xR E P PCP BERA —E1EH, EAHE.
TE4~8d, XHEBEMPCPHEE0.9mg: L™, 8~12
d, B A0 PCP HR#EMEE 47.4 mg-kg™!, MBTIMERK
#1700 mg COD- L™ '#12 500 mg COD- L.~ !3t%&:
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Fig.2 Effect of co-substrates on PCP degradation in liquid-solid phase of slurry system.
T1.10 g- kg™ "HURIIE B (M) Granule studge(CK) 5 I .10 g-kg ™ YRI5 B Granule sludge+ 1 700 mg COD-L™'; [T . 10 g-kg ™ "R 15 B Granule

sludge + 2 500 mg COD-L"",
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Fig.3 Effect of solvent and non-ionic surfactant on PCP degradation in liquid-solid phase of slurry system.
1.10 g kg™ "R I5 I Granule sludges; 1T .10 g-kg ™ ' 157 Granule sludge + 5 ml 2% Z, B8 Ethanol; 1 . 10 g-kg ™ 'R 15 I8 Granule sludge + 5

ml 2% Z, —®-T & 10 g kg 'EGME.
HRFEER T E ™= Z M, 7500 3b 5 B 7 6
BERT, K ERERB P RIFYR B MM, T
SR PCP IE 2 MG T pefl, ER B . EH
i PCP PRfREE T .
3.3 FAYLAEM/REISEETXT PCP MM m

UG 34 N B A A B AH B E Y BRI
W G BN B F LR IS
MEUKERIRNEER, —EHRTERR, XE
EEFIR A RE IS ERMBE R KRG TRS S
WU R ENEREY T AA
$E09:10.15:21) Acifag = 2% 7, B A AE B T 3 @ 35 7
B TEREXUURY PCP BB ARG . &
R LA 3.

BHE3IATR, MM K- TS, BE
R ZWAH PCPAISAIRE N 11.2 mg - kg 14151 &2
18.3 #120.9 mg kg ', WHEKRHE. 2WM 2=
BL-TEEXE PCP B AHEARR. AIMAZ B,
W E P PCP R EMEMF, 4 d WPEH PCPIRE S
PIEZE 1.3 mg L™ 27.4 mg- kg™ !, HHI B AR
HEEKD) 54.3 mg-kg™'-d™L, SHAAEE AR L, 5B
{LE A PCP REMBENHE. BT Z B3 PCP
W YRR 5K R A E 0], (8 S0l i i
M, AT B E A PCP MM BB EE, £/
f# PCP BURLISIBYEA T, NTi &K 4 PCP ‘i P& .

REEBHFEEEWENZ _8B-TEXM PCP
BRNRERT R, BEKXE S R HEES S
BERS, 514 d W E B PCP ¥ B U4 7 B%
F 7.515 mg-L ' 162.22 mg- kg !, 31 d BiAH
PCP &.B @ LN 3.246 mg- kg™ '-d L. HEA]
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PR R B R B P A A B R 0, @ %
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EPLQEEM SRRSO LIS R KA
s IE B A HLABE E (micelles) , MK HLI5 et 9 7]
EPRHEYT BFZ B TRETRIEENER
T & e, B AR B B 2 Z BE- T BEXT PCP [& i
IH, TR R BT 2 TR T BE S Se 7K I AL
3 PCP 2 FHMEBH, Mo 8RB TR E
T, B PCP A4 #| 2, FHAS E AH PCP [« W AH 9
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Bt~ R
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