2.1

(Polycyclic Aromatic Hydrocarbons,

PAHS)
(Juhasz  Naidu, 2000)
(The . .Enviromental Protection
Agency, EPA) PAHs
PAHs
2
(Valentin 2007) PAHs
(hydrophobic)
(Trzesicka-Mlymarz ~ Ward,1996)
PAHs 2 PAHs
(low molecular weight PAHs, LMW PAHS) 4
PAHs (high molecular weight PAHS,
HMW PAHs) 4 (Hati , 2009)
PAHs

[ ] (Labana ,2007)



Naphthalene Phenanthrene Anthracene Fluorene

0

Acenaphthene Acenaphthylene Pyrene Fluoranthene

Berzo(a)anthracene Chrysene Berz(a)pyrene
Diberzo(a,h)anthracene Berzo(b)fluorarthene Benzo(k)fluoranthene

) Oy

Indeno(1,2,3-cd)pyrene Benzo(g,h,i)perylene

PAHs 16 (Labana 2007



2.2 (Phenanthreng)
i
XN
[ =
2.2 (Chang , 2002)

(Polycyclic aromatic hydrocarbon; PAHS)

3 (angular arrangement) 2.2

' 21

21 (Juhasz ~ Naidu, 2000)
clh
Ti8:28W8 |
1.025
1 ( 118.3°)
100
339°

1 26°
PAHs
PAHs (.. EPA 1987)

(Trzesicka-



Miynarz

2.3

Ward, 1996)
(.. EPA 1987)
(Pyreng)
X
=
21
2.3 (Habe ~ Omori, 2003)
(Pyrene)
(Polycyclic aromatic hydrocarbon; PAHS)
(benzo[d,e,/Johenanthrene)
(Cluster) 2.3
2.2 (Verschueren, 1997)
CHD
20224 |
1.271 23°
6.85X107
156°
404°

013 ./ 25°



PAHs
(.. EPA 1987)
(Patnaik, 1992)
(bioavailability)
PAHs PAHs
(Zanieri ,2007)
24 PAHs
PAHs (carcinogen)
(mutagen) (Dean-Ross ~ Cerniglia 2002)
(Zanieri ,2007) PAHs
[ ] [ 2T
PAHs (Wilson ~ Jones,
1993)
(Juhasz  Naidu, 2000)
PAHs
-450
PAHs
34 -12 (Mahadevan , 2005)
PAHs

(Cerniglia, 1992)
PAHs
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(Wilson ~ Jones, 1993,

Gundel , 1996; Seo , 2009)
PAHs
PAHs
PAHs
PAHs
PAHs bound residue
(Verstraete  Deviiegher, 1996)
PAHs
PAHs PAHs
PAHs
PAHs
PAHs
PAHs
bound resicue PAHS
PAHs
PAHs (Wiessentel 1992; Lundstedt , 2003)
Nieman (1993)
(Gothrie

Pfeaender, 1998)



25 PAHs
PAHs
(volatilization) (photo-oxidation)
(chemical oxidation)
(adsorption)
(microbial degradation) (Cerniglia, 1992)
PAHs
PAHs
(HD2
PAHS -~ (Nam  Kukor, 2000)
(Lee, 199%)
(hioremediation)
PAHs PAHS
(Maria, 1999; Dua 2002)
PAHs
(mineralization)™ ' " (biotransformation)

(Cemiglia, 1992)



Volatization ’%,%
Photooxidation X y
Sedimentation Initial

Boaccumulation, De(?radati_on
Chominai  (Biotranstormation)
Oxigation Detoxification

Complete Minerglization

Y
Removal-<

24 PAHs
(Cemiglia ~ Heitkamp, 1989)

(Trejo-Hernandez
2000)

Bioaugmentation

Biostimulation ' | .

Biofilters 1 '

Bioreactor

12

Quintero,
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Bioventing
Composting
Landfarming
(aerobic)
PAHs 2 Biostimulation  Bioaugmentation
Biostimulation
(Haigh, 1996)
PAHs
(Kastner  Mahro, 199)
Charoenchang (2003)
PAHs
28 42
Sasek (2003) (white button mushroom, Agaricus
bisporus) PAHs
PAHs  37-80% 100
Krilpsalu (2007)
62%, 4% 4%
PAHs  97% 9%  88% 1
Ying (2007)
PAHs PAHs 16 94% 56



PAHs
Bioaugmentation
(Wison ~ Jones, 1993)
, 1997)
Van Veen (1997)
(water tension)

(organic carbon)

(Vicali, 2001)

(Van Veen

14



(inorganic nutrients)

(PH)

(toxic waste)

(predation)
(competition)

(root growth)

PAHS

(Wilson - Jones, 1993)
bioaugmentation

Van Veen (1997)

PAHS
1994)

(Staci

15
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Siriwarasin (2002)
PAHs 10 J 56
84
Charoenchang (2003)
PAHs
28
42
Pattanasupong (2004)
carbendazim  2,4-dichlorophenoxyacetic
Krishna (2005) PAHs
Pseudomonas sp. Pseudomonas sp.
PAHs
Siddique (2005)
5-6
(2549) STK
PAHS 100 1000 ppm
% 5% 60
Trejo-Hermnandez (2007)
IMP !
10000 J . 40% 15
Reda  Bayoumi (2009) PAHs
6
PAHs 2

PAHS
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2.1 PAHS

PAHS

(Wilson ~ Jones, 1993)
PAHs

PAHs
PAHs
Microbacterium sp., Pseudomonas sp., Sphingomonas sp. (Jain , 2005)
PAHs

Bouchez (1995)
Pseudomonas stutzeri SNapKal Pseudomonas sp. SPheNal

'+ 83% SPheNal
Albert (2000)
Photobacterium phosphoreum  Salmonella typhimurium
TA%  TAL00
86% il
Lafortune (2009) 20
1 PAHs

Yu (2005)
3 Rhodococcus sp. Acinetobacter sp. ~ Pseudomonas sp.
! 10
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Ozaki (2007)
3 Pandoraea sp. Y1, Hyphomicrobium facile Y3
Burkholderia  Itivorans Y4
66% 14
He-Ping (2009) Pseudomonas stutzeri ZP2
PAHS 250 ppm
96 % 6

Ezikpe (2010) Sphingomonas sp. Pseudomonas sp.
Pseudomonas putida
01/ 8 90 %
2.8 RRM-V3

RRM-V3
) 14
RRM-V3 PAHs
T
4 Comamonas, Rugamonas, Flavimonas, Pseudomonas
1 ( , 2547)
PAHs
(Johnsen , 2000)
RRM-V3
RRM-V3
PAHs

(2550) RRIHV3



PAHS

1125%  7.5%

(2550)

(wax)
PAHs
(Staci 1994) Hamdi
[ ]
PAHs
(Ogbonna , 1994)
Chlorella sorokiniana
RRM-V3
PAHs
21 1

RRM-V3

RRM-V3

(2007)
PAHS

Akhtar

RRM-V3

(Wang

(2004)

19

2005
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