DOI:10.13758/j.cnki.tr.2007.03.002

(Soils), 2007, 39 (3): 334~340

gl[%ﬁﬁj] 11213’ %ﬂ(ﬁﬂ 112’

(P EBEBE R 5 HIRATFPT), Fiat 210008;

R,
(1 P ERFE R R SO L S S S TR0, BT 210008;
3 RALENMRZE R IF 4R, R 150030)

Jig N

Pl

2 e AN TR e R R S

WFFE L BRI R AR LG QeI L KRR S LG R 204 BB B8 R B T s U 0
TERE . ASCHE R T T BERET P A AL R 2 IR0 R R LB R AR A I S P IS A, R4
WrFEathe, MR T T SRS A 23577 G H IR S BB B T REEOR I IT R B N i

LTI WOEMIRERR . BRSEMIE R, TR

X53

% I 75 % (polycyclic aromatic hydrocarbons ,
PAHs) s (1 2 Aal 2 MU ERIF ALK AR liizik
HEFIZH & B — R G4 . PAHs ZKIETEZE L 7
KoM EC R H . R R, DR S W B T SRR
R TR . TR I B PR R I LR
HIZ LS [ AR EHE I RO HE A, PAHs IBR/K T O
i B HCAG E thoABnig , [) I H o T M Bt
PAHs MfEHRIE: OmBUETE. BRANE R Sk
U, @A A KA sl ™, @PAHs (FDBE
(VA

PAHs = 227 WL AOAN 58 e A8 el il (>
700°C) ABFRAAE RN PR AR RIRISRUE T 43 Sk H ARG
N, HASRUEM PAHs SMEAZ, ST HA
FL PAHs [ARRAE: T ANRIGZ), e
BHRIRGE KA AR I it 7 L
FHHGEIABTH PAHS (13 20K . PAHs —Bcde ] LA
SAAAAE, VK5 B UL sl W B - Rk £
FFAEM T DU ALY 1, AR R AN B KA T EN
IR, RARTR R T R AOK TR
':F‘[4]o

VE R — M ERTE (075 5440, PAHS 15 4 n) i 5 [k 1
THF S AL SRE IR SRR 20 H2E 80 FEAUKHL
16 Fh A7 43 32 1) PAHS fff 3 b BREE AL S 2 v g
Y1, hIERIE PAHs SIAIREIVG YL “ BAL 0 o,
[, anfer B Al BREE HH 1¥) PAHS, 18 S HS QLR
A FREE R U T D R — o TEATE R SE
vb, AR AR AT R SCHRAT 1B 4F_ETHE# (18] 1) . PAHs

FEMSET AT T 2 P IRAR A DUl B B AR
JeEA RS AR R AR
BEMRSE, TR IEIAE PAHSs (3ER2 . H64L)Y
Esh2 QNN e E PN BUR SHG S S A3 <iob LY A - S
VIREfRAE ] S5t PAHSs V5 3 AT A MBS 1
AREHZL, FIRZEAR KIS T B PAHs 15 4¢
TIEIRETIN 2 G E A AR 45 I A AR B R TR
BRI 5 58RI T BOR SR 5 R

1 PAHSs

1.1 PAHs

WH5T PAHs Gl BV R HLE R s e s b
SOBTHOR [ LR AR S I 0 BE S B % PAHSs IR,
R TT TR N BARHIT S AN S B N et o Rl A= 000
PAHs IX—SRA7 8 A7 LS B (M B MARAEATE 7 252 1)
WA WFFTRW], fE4¢ PAHs 53R ETH, fil
LEAI R A% PAHS (¥ 88 ) B8 oy TR 5275 PR,
T A ED G NI R, S PR R, AT
B B G (1 - 3 e SR TR I 0 8 P A R A KT
WERRRSE,  BEAT Y B TS FHE A s g
T AEYME T R TR TCE B S
oo SEEIRINET Ny BB CEY, B S
ST S BR3P R AERSRIOTIE, A
R AL G B aiK R GEEAT . AEXT T R K
PEARSRY PAHs OB o SRR IR INARCRARG, ik
it LTI 8] LA Do RO R 2D A
B A A 2 R A AT R BT, T dEd 17K

OFETH: EHFEAHREE S E ST H (40432005) . F 5 5 AR 5T & &M LI T H (2002CB410809/10) 1 [ 5% v 5 AR W 5% K Jig i1 &

(2004AA649210) L [F%E 1
fEE A AB1ER) (1980—), U3

BV RN, LA, NG R LI YME S ) WA . E-mail: zoudexun@yahoo.com.cn



ARPE A IR T 2 AT SRR U E AR BB BB S 335

553
—A— PAHs
700
—m— ; &
600 | W— PAHs MAEWERE
i 500
< 400 L
& )
A o300 T
200 |
100 M
L
0 L L L L L L L L J
1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
Fpry
1 10 PAHs

(H¥% Elsevier SDOS %#i /%)

Fig. 1 Statistics of literature on PAHs and bioremediation

of PAHs in the past 10 years in the world
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Table | Degrading microorganisms for typical PAHs

PAHs FEAR DA
JE Sphingomonas (W% BEH 1B E); Aeromonas (IR J8); Pseudomonas (fRHfURJE); Mycobacterium (5315 IE);
(Phe) Rhodococcus (L13KE)E); Alcaligenes (F7WAT & J8); Bacillus (F1FFE)E); Nocardia (WK IKW JE); Flavobacterium (FFT 1
J&); Arthrobacter (TiFF I J8); Saccharothrix (W42 JB);  Aspergillus niger (CAWN%F); Vibrio (JNI#)@); Beijerinckia Derx (JEM:
MILICHE JE): Micrococcus (IBKJE);  Cycloclasticus (fF¥R W J&);  Phanerochaet chrysosporium (35 Ji 6 45 1)
[ Sphingomonas (FHZFE LA JB); Pseudomonas (R HAIP 8 ); Mycobacterium (5 A J&); Rhodococcus (13K JE); Gordona
(Pyr) (KEWIE); Flavobacterium (Wi W J&E); Saccharothrix (4L JR); Aspergillus niger (B2HN%7); Pleurous ostreatus (K& 5z M H-);
Burkholderia cepacia (7: A1 7 /K15 H);  Phanerochaet chrysosporium (J18JRE V¥ H); Cycloclasticus (fRA¥FH &)
R IF[a]te Sphingomonas (M= BE 10 )&); Pseudomonas (115 J8); Mycobacterium (53 FifF#J8); Phanerochaet chrysosporium (3%
(B[a]P) B P HH); Pleurous ostreatus (KM H-); Beijerinckia Derx (FEM M58 IRTR R ); Burkholderia cepacia (¥ 441 i 2 /R T8 TR ) s
Penicillium janthinellum (${*%75 % ); Cunninghamella elegans (M3 /NTLMRINFF); Aspergillus ocharaceus (i M%) ;
Syncephalastrum racemonsum (S ARHLA)
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Microbial Degradation of Polycyclic Aromatic Hydrocarbons in Soil Environment
and Combined Bioremediation of PAHs Contaminated Soils

ZOU De-xun"*3, LUO Yong-ming"?, XU Feng-hua’, TENG Ying"? LI Zhen-gao'*
( 1 Soil and Environment Bioremediation Research Centre, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008;
2 State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing 210008;

3 Resources and Environment College, Northeast Agricultural University, Haerbin 150030 )

Abstract: Biodegradation of persistent organic pollutants in soils and bioremediation of the contaminated soils are internationally hot topics in
the frontier field of environmental remediation science and technology. This review focused on PAHs degrading microorganisms, and microbial
degradation mechanisms, and their application to bioremediation. In addition, prospects were discussed of exploitation and application of combined
bioremediation engineering and technology for PAHs contaminated soils.
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