DOI:10.13758/j.cnki.tr.2001.04.001

2001 4 - 169
1
210008
(PAHs)
20
1 PAHs
PAHs
PAHs (-
PAHSs 100~150
PAHS (43 PAHS
[6~11]
PAHs
[12 30
1982 PAHs 631.9mg/kg

40031010

49831070

(1999011807



2001

. 170-
0~20cm  602.95 mg/kg 20~35cm
PAHs
1999 ng/m’ 36.18 55.49
41,70 PAHSs
4 PAHs 213.8~550.32ng/g
PAHs 27.45~198.26ng/g
PAHs
2 PAHs
PAHs
PAHs (e
PAHs PAHSs [16]
PAHs PAHSs
PAHs
PAHS o PAHS
3
PAHs
cC
[3]
PAHs PAHs
H,0
[18] [19]
2 5 3 4
4
4.1 PAHs
PAHs
PAHs PAHSs
PAHs PAHSs

14.88
1998

14

PAHs



2001 4 . 171

OH

<

/ L
s XE
© A’ o \H@gﬂ \ OH
> FREHLD _ IR
QN = @o}’
o H / -
o —_—> @ gﬂ $EZB
H

OH B/R
FRAELY S |
1
[3
PAHs PAHs (0]
PAHs 2 PAHs
16 134 PAHs 200
21 Heitkamp PAHs McGinnis
[ PAHs
10 PAHs 100 PAHs
100
4.2 PAHs
4.2.1 PAHs 2 PAHs 1
PAHs 2 PAHs
PAHSs [10,24~30]
PAHs
PAHs Aeromonas Bacillus
Beijerinckia Corynebacterium Cyanobacteria
Flavobacteria Micrococcus Mycobacterium
Nocardio Pseudomonas Rhodococcus
Vibrio PAHs
PAHSs [29,31,32]
,g Rhodococcus Pseudomonas
paucimobilis Alcaligenes denitrificans
PAHSs [3:33
PAHs [e232] PAHs
[25:34] Cunningghamella elegans
[a] Chrysosporium phanerochaete  '*° Bjerkaudera
(37

Sy



. 172 2001 4
4.2.2 PAHs PAHs
PAHs PAHs
[25,39]
CO, H,0P¥
4.2.3
PAHs
Grosser 9 PAHs
55%
10°~108
PAHs [27]
22%
4.3
[40~43] P A H s [36,39]
pH C N P
[40]
H,0,
[44 H,0,
[45]
[46]
4.4
PAHs Be g
12 PAHs
[47] 1 7-1 2 0.1%
PAHs 1% 70%~90% PAHS
PAHs Obewrbremer [

[49]



2001 4 . 173
5 PAHs
5.1
3
5.1.1
[50,51]
H20,
Ellis 1
PAHs PAHs 0.9~4.5
10~32000mg/kg 4329mg/kg
(K2HPOy) (35%H,0,,100mg/L)
PAHs
4 PAHs 4 PAHs
60% 8
PAHs
5.1.2 on site prepared bed
pH
pH
Mueller [*2 pensacola
21 PAHs >
> PAHs > PAHs 12 PAHs
>50% PAHs PAHs
12 22000 mg/kg
148mg/kg
Elis
PAHs 1024.4mglkg 324.1mglkg PAHs
PAHs

PAHs



- 174 2001 4
PAHs PAHs
PAHs
5.1.3
PAHs
[24]
Weissenfels 7 A B
A PAHs B PAHs
PAHSs A PAHs
PAHs 4
PAHs 80% 50%
PAHs PAHSs PAHs
Mueller 12
PAHs
30 > >PAHs
14 PAHs
PAHs 60% 40% 5
PAHs 90% 70% 60%
PAHs 22% 36%
29% [a] 2% & PAHs
PAHs
PAHs

5.2
5.2.1

(54



2001 4 . 175

200~1000 0.02~1.00

3 phytoextraction

phytodegradation
phytostabilization

3
5.2.2

1

BTEX

[56]
[59]
2 [54 55]
Athens EPA

5

3 Anderson 7

[58]

10%~20%



- 176 2001 4

5 PAHs April B9 8 4

150
[59]

3 PAHs

ol

Freeman D. J. and Cattell, F. C. R. Environmenta Science and Technology, 1990, 24: 1581~1585

Benner B. A., J. Bryner N. P. and Wise S. A. Environmental Science and Technology, 1990, 24:
1418~1327

SimsR. C. & Overcash M. R. Residue Reviews, 1983, 88: 1~68

Jones K. C., Straford. JA. and Waterhouse K.S. Environmental Science and Technology, 1989, 23: 95~101
Jones K. C. Straford. JA. and Waterhouse, K.S. Environmental Science and Technology, 1989, 23:
540~550



2001 4 . 177

10

11

12
13

14
15
16
17
18

19
20

21

22
23

24

25
26
27
28
29
30
31
32

33

Gunster D. G., Bonnevie N.L. and Gielis C.A. Ecotoxicology and Environmental Safety, 1993, 25:
202~213
Huntley S. L., Bonnevie N. L. and Wenning R. J. Bulletin of Environmental Contamination and Toxicology,
1993, 51: 865~872
BosR. P., Theuws J. L. and Leijdekkers Ch-M. Mutation Research, 1984, 130: 153 ~158
Bumpus J. A. Applied and Environmental Microbiology, 1989, 55: 154~158

Mueler J. G., Chapman P. J. and Pritchard P. H. Environmental Science and Technology, 1989, 23:
1197~1201

Walter U., Beyer, M. and Klein J. DECHEMA Jahrestagung der Biotechnologen, VCH Verlag-sgesechaft,
1990, 17: 489~492

, 1984, 4(2): 185~192

2000, 29(4): 337~341

. . , 2000, 20(2): 128~131
Song H.G. and Bartha R. Applied and Environment Microbilogy, 1990, 56: 646~651
Park K.S., Dupont R.R. et al. Environment Toxicology and Chemistry, 1990, 9: 187~195
Wilk S. R. and Jones K. C. Environment Toicology and Chemistry 1989,9:187~195
Cemiglia C. E. and Heitkamp M. A. Microbial degradation of PAHs in the aquatic environment. In:
Varanas U., Metabolism of PAHs in the Aquatic Environment, Boca Raton, FL., USA: CRC Press, 1989,
41~68.
Herbes S. E. and Schwall L.R. Applied and Environment Microbilogy, 1978, 35: 401~405
Tabak H. H., Quave, S. A. and Mashni C. L. Journa of the Water Pollution Control Federation, 1981, 53:
1503~1518
SimsR. C., Doucette W.J. and Mclean J. E. Treatment potentia for 56 EPA-listed hazardous chemicalsin
soil. In: Robert S. K., USEPA Report No. 600/6-88/001. Ada, OK, USA: Environmental Research
Laboratory, 1988, 13
Heitkamp M. A. and Cemiglia C. E. Applied and Environmental Microbiology, 1989, 55: 1968~1973
McGinnis G. D., Borazjani H. and McFarland L. K. Charaterisation and laboratory testing soil treatability
studies for creosote and pentachlorophenol dudges and contaminated soil. In: Robert. S.K., USEPA Report
No. 600/2-88/055. Ada. OK. USA: Environmental Research Labratory, 1988, 20~21
Annokkee G. J., MT-TNO research into the biodegradation of soils and sediments contaminated with oils
and PAHSs, in: Woalf K., Van den Brink J. and Colon F. J. Contaminated Soil. Kluwer Academic Publishers,
1990, 941~945
C emigliaC. E. Advancesin Applied Microbilogy, 1984, 30: 31~41
Efroymson R. A. and Alexander M. Applied and Environmental Microbiology, 1991, 57: 1441~1447
Goldsmith C. D. Jr. and Balderson R. K. Hazardous Matevials, 1989, 6: 145~154
Sorkhoh N. A., Ghannoum M. A. and Zbrahim A. S. Environmental Pollution, 1990, 65: 1~17
WeissenfelsW. D., Beyer M. and Klein J. Applied Microbiology and Biotechnology, 1990, 32: 479~484
Narro M. L. and Cemiglia C. E. Applied and Environmental Microbiology, 1992, 58: 1351~1359
Walter U., Beyer M. Applied Microbiology and Biotechnology, 1991, 34: 671~676
Mueller J. G., Middaugh D. P and Lantz S. E. Applied and Environmental Microbiology, 1991, 57:
1277~1285
Keck, J., SimsR. C. and Coover M. P. Water Research, 1989, 23: 1467~1476



- 178 2001 4

35
36
37

38

39

40
41
42

43

45
46
47
48
49

50
51
52

53

55

56

57

58
59

Memillan D. C. and Cerniglia C. E. Applied and Environmental Microbiology, 1987, 53: 2560~2566
Pothuluri J. V., Heflich R. H. and FU P. P. Applied and Environmental Microbiology, 1992, 58: 937~941
Morgan P. and Watkinson R. J. CRC Critical Reviews in Biotechnology, 1991, 57: 3462~3469

Dhawde S. W., Dhawde S. S. and Dean-Ross D. Applied and Environmental Microbiology. 1992, 58:
3000~3006

Cerniglia C. E. Microbia transformation of aromatic hydrocarbons. In: Atlas R. M. Petroleum
Hydrocarbons, London: Macmillan, 1984, 99~128

Grosser R. J., Warshewsky, D. and Robie Vestol J. Applied and Environmental Microbiology, 1991, 57:
3462~3469

Simisj.l. and Matthews J.E. Hazardous Waste Hazardous Materials, 1990, 40: 704~732

Manilal V. B. and Alexander M. Applied Microbiology and Biotechnology, 1991, 35: 401~405

Steiber M., Bockle K. and Werner P. Biodegradation of polycyclic aromatic hydrocarbons (PAHS) in the
surface. In: Wolf K. Van den Brink J. and Colon F. J. Contaminated Soil, Kluwer Academic Publishers,
1990, 473~479

Barenschee E. R., Himing O. and Dahmer S. Kinetics studies on the hydrogen peroxide-enhanced in situ
biodegradation of hydrocarbons in water ground zone, in Wolk. Van den Brink J and Colon F. J.
Contaminated Soil. Kluwer Academic Publishers, 1990, 1011~1017

Morgan P. and Watkinson R. J. Water Research, 1992, 26: 73~78

Ellis B. Harold P. Environmental Technology, 1992, 12: 447~459

Jafvert C. T. Environmenta Science and Technology, 1991, 25: 1039~1045

LiuZ., LahaS. and Luthy R. G. Water Science and Technology, 1991, 23: 475~485

Oberbremer A. and Mueller-Hurtig R. Applied Microbiology and Biotechnology, 1989, 31: 582~586
Goclik E., Muller-Hurtig R. and Wagner F. Influence of biosurfactant producing microorganisms on the
degradation of a model oil by an origina soil population. In: Wolf K., Van den Brink J. and Colon F. J.
Contaminated Soil. Kluwer Academic Publishers, 1990, 489~490

Wilson S. B. and Brown R. A. Groundwater Monitoring Review, 1989, 9: 173~179

Madson E. L. Environmental Science and Technology, 1991, 25: 1663~1673

Mudler J. G, Lantz S. E. and Blattmann B. O. Environmental Science and Technology, 1991, 25:
1055~1061

Weissenfels W. D, Beyer M. and Klein J. Fifth European Congress on Biotechnology, Copenhagen, 1990,
2:931~934

Schnoor J. L. Eenvironmental Science and Technology, 1995, 29(7): 318~323

Cunningham S. D. et al. Trend in Biotechnology, 1995, 13(9): 393~397

Hathaway D. E. Molecular mechanism of herbicide selectivity, Oxford University Press, Oxford, 1989,
100~105

Anderson T. A. et al. Environmental Science and Technology, 1993, 27(13): 2630~2635

Aprill W. Ronald C. Chemosphere, 1990, 20: 253~265

PAHs . 1999 10(2)

225~229



