21

7.9 (
117
21.1
212
21
(%)
1 10 %
10 - 20 %
20%

. httpy/www.chonburi.go.th

12

30%

26%

44%

(%)

192


http://www.chonburi.go.th

2.2

« ) (%)
0-50 67
5-100 26
100-150 6
150 1
. http://lwww.chonburi.go.th
2.1.3 )
3
2.1.4
AN ,

"RED SANDY LOAM TEXTURE"

80


http://www.chonburi.go.th

2.1.5

200

6-30

10-20

/

10



2.2

PAHs

PAHs

PAHs

PAHs

(PAHSs)

(Polycyclic Aromatic Hydrocarbon, PAHS)

Polynuclear Aromatic Hydrocarbons Polyarenes
2
C H v
PAHs
(anthropogenic source) (Dung, 1996)

(Grariviat, 1999)

PAHs 100

2-3  ( 128 - 178)
4 ( 202 )
(Jongeneelan, 2001) PAHs

PAHs

(Ruchirawat, 2002)

PAHs

PAHs

' PAHs

PAHs



PAHs
(Carcinogenic)

(Mutagenic)

(Teratogenic)

PAHSs
(The . . Environmental Protection Agency,
EPA) PAHs 16
(Naph) ' (Acl) , (Ace) (F1)

(An) (Ph) (Fla) (Py) [ ] (BaA)
(Chr) [] (BbF) [ ] (BKF) [ ] (BaP)

1.2, - ] (IP) [ ] (DBA) [ ]
(BghiP) 21

7N
N —-

Naphihalene Phenanlhrcnc Benzolalpyrene
i
l” R ~ =
AN A - -
N XTRTR L/ Z
CIE) (
~F NFREN N
Acenaphthylene Anthracene Dibenzo[a,hJanthraccne

l! Ny N

\:// L N A7 N L

Acenaphthene Benzo[g.h,i]peryiene
/
i

PN = Z
| /5 X
Fluorene Benzo[k] fluoranthene Indeno[1.2,3-cd|pyrene
2.1 PAHs

( : Fahnrich, et.al., 2003)
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PAHs
PAHs
(highly lipophilic) PAHs
( )
10'4torr (3 ) - lo'2ton- (7 )
PAHs 2 PAHs
(Low molecular weight PAHs, LMW PAHS) 4
PAHs ' (High molecular weight PAHs, HMW PAHS)
4 2.3
2.3 PAHs
PAHs

(g/mole ) (mg/l) (mm Hg)
1.Naphthalene 2 128.17 31 8.89x10'2
2.Acenaphthylene 3 154.21 3.8 3.75x103
3.Acenaphthene 3 152.20 16.1 2.9x102
4..Anthracene 3 178.23 0.045 2.55x10's
5,Phenanthrene 3 178.23 11 6.8X10"
6.Fluorene 3 166.22 19 3.24x10'3
7.Fluoranthene 4 202.26 0.26 8.13x10°
8.Benzo(a)anthracene 4 228.29 0.011 1.54x107
9.Chrysene 4 228.29 0.0015 7.8x109
10.Pyrene 4 202.26 0.132 4.25x10°
11.Benzo(a)pylene 5 252.32 0.0038 4.89x10'9
12 Benzo(b)fluoranthene 5 252.32 0.0015 8.06x10'8
13.Benzo(k)fluoranthene 5 252.32 0.0008 9.59x10"
14.Benzo(a,h)anthracene 6 278.35 0.0005 2.1x10"
15,Benzo(g,h,i)perylene 6 276.34 0.00026 10x10 O
16.Indeno(1,2,3-cd)pyrene 6 276.34 0.062 1.4x10"°

. Bojes and Pope (2007)



222 PAHs

PAHs 100
PAHs
PAHs
PAHs
) c - ) (70 °C)
diagenesis (Organic matters)
)
(100 - 300 °C) (petroleum)
( petrogenic PAHS)
) (> 500°C)
( )
(organic biomass) ( - Pyrolysis)
( pyrogenic PAHS)
) (Biosynthesis)
PAHs
petrogenic PAHs
(petroliferous shale) (Ben and Kvenvolden, 1996)
PAHs (
pyrogenic) PAHs
diagenesis
PAHSs (

) PAHs



PAHs
PAHs
PAHs
PAHs
(
) (
PAHs

pyrogenic PAHs ,

(coal tar)

Horizontal stud Soderberg

PAHs

(pyrogenic)

PAHs

pyrogenic  PAHs

(mobile)

10

(ATSDR, 1995)

(tar products)

Cresote ,
PAHs creosote (pyrogenic)
petrogenic
PAHs PAHs PAHs
PAHs
PAHs
PAHs 4

PAHs pyrogenic

(alkylation)

PAHs

PAHs



2221 (diagenic PAHSs)

diagenic PAHs

diagenesis (Wakeam et al., 1980)
early diagenic PAHSs
PAHs PAHs 5
( )
diagenesis
PAHs

(Venketesan, 1998)

22.2.2 ! (fossil fuel PAHs - Petroleum and coal)

PAHs

petrogenic PAHs

( )

diagenesis

PAHs
petrogenic PAHs PAHs
' 0.2%
7% PAHs petrogenic PAHs (
diagenic PAHS)
petroleum or petrogenic

PAHs PAHs “fossil fuel" PAHs



12

(crude oail) (coal)
PAHSs PAHSs PAHs
100 - 1,000
( ) PAHs 2 - 6
PAHSs
PAHSs ( , ) PAHs
PAHs PAHs
PAHSs (
)
PAHs
petrogenic PAHs PAHSs (
) alkylated PAHs » parent PAHs PAHs
2223 (pyrogenic PAHS)
PAHSs
( )

pyrogenic PAHs pyrogenic PAHs

( )
( )

pyrogenic PAHs
) pyrogenic PAHs

, (gasification)



petrogenic PAHs

PAHs
, pyrogenic

alkylated PAHs

PAHs ' '

PAHs

PAHs

PAHs

pyrogenic

PAHs

(coal gas process)

]

PAHs

pyrogenic PAHs

PAHs

pyrogenic

4 5

PAHs

if

PAHs

PAHs

PAHs

13

(coal tar)

(PAHS)

pyrogenic PAHs

PAHs

(soot)

PAHs

(fingerprint)

parent PAHS »

PAHs



pyrogenic  PAHs

petrogenic
PAHs pyrogenic pyrogenic PAHs
2224 (biogenic PAHS)
(precursor) PAHs
PAHs PAHSs
( abietic acid) ( )
PAHs diagenesis
(retene) C4- 0
5 (Wen et. al., 2000)
2.2.3 PAHs
PAHs
2 ( )
( )
PAHs , PAHs
(double ratio plots mixing models)

Principal component analysis
Partial least squares (PLS) Constrained least squares (CLS)

( Mixing model) PAHSs



PAHs (
1] PAHs
) ( )
) ( )
PAHs
PAHs )

) PAHs ,
PAHs

)

!l

) PAHs

)

) PAHs

) (Ratio mixing model)
(Statistical modal) PAHs
1984 PAHs

(pyroenic PAHS) PAHs (petrogenic PAHS)

15

PAHs



224 PAHs

PAHs

(Zaghden et a1, 2007)

(petrogenic origin)

(natural ol

(diagenetic origin)
(Sprovieri et al., 2007)
- petrogenic  PAHs
(Crude oil)
- biogenic PAHs
diagenesis (

- pyrogenicPAHs PAHs

( )
PAHs
PAHs
PAHs
(Sprovieri et al., 2007) PAHs
10 /
PAHs

2007)

(Ylm et al., 2007)

16

4

(pyrolytic origin)

seeps)
PAHs
(Refined products)
!
N\
(Planas et al., 2006)
(NRC, 2003)
100 /
PAHs
PAHs (XU et al.,



PAHs

PAHs
(LI et al., 2001)
( )
PAHs (Yim et a1, 2007)
(CU|Ott et al., 2006)
' PAHs
(Zaghden et a1, 2007) PAHs
(bioturbation)
PAHs
PAHs ‘ (Yim et al., 2007)
2.2.5 PAHs
PAHs 2
) PAHs
(acute toxicityK Sim and Overcash, 1983)
) PAHs
(chronic toxicity)
(mutagens) (carcinogen)
(teratogenX Narra et al. 1992) (bioaccumulation)

(biomagnification)



2.25.1 (Mutagenicity)

PAHs , ' PAHs

cytochrome P- 450

(-OH) (epoxide)
DNA
2252 (Carcinogenicity)
PAHs 3 '

(International

Agency for Research on Cancer [IARC], 1983)

2.2
" PAHs b IARC
PAHs
PAHs -
2.2 PAHs
2A (probably carcinogen to humans) 3
benzo(a)anthracene benzo(a)pyrene
dibenzo(a,h)anthracene
2B (possibly carcinogen to humans) 11
benzo(b)fluoranthene dibenzo()fluoranthene
benzo(k)fluoranthene dibenzo(a,e)pyrene
dibenzo(a,h)pyrene dibenzo(a,i)pyrene
dibenzo(a,l)pyrene dibenzo(a,j)acridine
dibenzo(a,h)acridine indino(1,2,3-cd)pyrene

naphthalene



2.2 PAHs

19

()

3 (unclassifiable as to probably carcinogenicity to humans) 23

anthracene
benzo(c)acridine
benzo(a)fluorene
benzo(c)fluorene
benzo(a,h)phenanthrene
chrysene
cyclopenta(c,d)pyrene
dibenzo(a,j)anthracene
dibenzo(h,r, ,Opentaphene

fluoranthene

benzo(a)acridine
benzo(g,h,i)fluoranthene
benzo(b)fluorene
benzo(g,h,i)perylene
benzo(e)pyrene
coronene
dibenzo(a,c)anthracene
dibenzo(a,e)fluoranthene
fluorene

phenanthrene

perylene triphenylene
pyrene
,2543
2.25.3 / (Potentiation/Antagonism)
PAHs
PAHs PAHs
(asbestos fiber) PAHs
PAHs PAHs
PAHs
DNA, RNA
PAHs PAHs
PAHs

(U.S.DHHS, 1995)



20

2254 (Neurotoxicity)

, PAHs
naphthalene
, (kernicterus)

(hemolytic anemiaX U.S.EPA,

1999)
2.2.6 PAHs
PAHs
' PAHs
PAHs
PAHSs (Carcinogenic)
(Mutagenic) (mutation)
2.26.1 PAHs
(Mice) LIS
[ ]
25
PAHs
PAHSs
1 L} L}
25 PAHs
PAHs
BaA 5 . 1 1
BkF 0.1 0.5 % 8/20, 3/20 13

BghiP 0.2 .0.01 % 32/50 . 3/50



2.5 PAHs ()
PAHs
Chrysene
0.3 % benzene 440 20, 20/170 , 50/170
50 100 30/170 6

: Boonyatumanond, 1999

2.2.6.2 PAHs
Shore et. adl.@1999) 1
Exxon Valdez
PAHs
] PAHs
2.6
2.6 PAHs
PAHS, Concentration  medium
Benzo(a)pyrene
Sandworm, Neanthes >1,000
areceodentata
Chrysene
Sandworm >1,000
Dibenzo(a,h)anthracene
Sandworm >1,000
Fluoranthene
Sandworm 500
Florene
Grass shrimp, Palaemonetes 320
Pugio
Amphipod, Gammarus 600
Psuedoliminaeus
Sandworm 1,000
Sheepshead minnow. 1,680

Cyprinodon vanegatus

Effect

LC-50(9h)

LC-50(9h)

LC-50(9h)

LC-50(9h)

LC-50(9h)

LC-50(h)

LC-50(h)
LC-50(9h)

21
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2.4 PAHs ()

PAHs, Concentration in medium Effect
Naphthalene

Copepod.Eurytemora affinis 50 LC-30(100)
Pink saimon, Oncorthychus 920 LC-50(24h)
gorbuscha, fry

Dungeness crab,Cancer magister 2,000 LC-50(96h)
Grass shrimp 2,400 LC-50(96h)
Sheepshead minnow 2,400 LC-50(96h)
1-MethyInaphthalene

Dungeness crab, Cancer 1,900 LC-50(96h)
Sheepshead minnow 3,400 LC-50(96h)
2-MethyInaphthalene

Grass shrimp 1,100 LC-50(96h)
TrimethyInaphthalene

Copepod.Eurytemora affinis 2,000 LC-50(24h)
Phenanthrene

Grass shrimp 370 LC-50(24h)
1-MethylInanthrene

Sandworm 300 LC-50(96h)

: Kennish, (1992)

2.2.6.3 PAHs
PAHs
PAHs
PAHs PAHs
PAHs PAHs
PAHs

(Gil  mixture)

PAHs ‘ PAHs
PAHs

(Asphalt) (Coal tar) ( idefire)
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PAHs 0.02 - 1.2
PAHs ,
PAHs
PAHs 4-24 / (Grariviat, 1999)
2.2.6.3.1 PAHs
PAHs
PAHs
PAHs
)
PAHs
hyperplasia, hyperkeratosis
(Albert et al., 1991)
)
PAHs etherosclerosis
collagen cellular
necrosis atherosclerotic plaque (Stavenow et al., 1988)
)
PAHs hepatic regeneration 1 '
)
hamster PAHs
10 /
35 ‘ 4 /
16 (Heinrich,
1986)
PAHs ashestos (Bente, 1996)



' ' PAHSs , (Rigdon and
Giannukos, 1964)
)
PAHSs (Szcseklik et ar., 1994)
PAHs PAHs
1 1 PAHs
0.3 , 0.06
0.04 0.04 0.03
1 PAHs
PAHs 0.1 /
PAHs 5 / 10 40
[ ]
12 20 1.2 0.012 /
1/10,000 1/10,000 1/100,000 [ ]
0.2 0.02 0.002 / 1/100,000

1/1,000,000 1/10,000,000



2.3

25

Yamada et a1. (2003) PAHs
(mesocosm tank) 500
PAHs 38
PAHs - ' (Gas Chromatography -
Mass Spectrometry, GC-MS) PAHs (LMW PAHs)
3 2
PAHs (HMW PAHS) 4
9 10 - 94
HMW PAHs
PAHs
PAHs
Yim et al. (2005) PAHs
Masan PAHs 27-2,600
680
PAHs PAHs
PCA PAHs ( )
950 1980
(Pyrolytic source fingerprint)
(Petrogenic source)
Hyun et ai. (2005) PAHsi
(Coal tar)
PAHs
(Batch) PAHs
PAHs 30
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PAHs
Qiao et al. (2005) PAHs
25 Meiliang, Taihu, 2003
) - (Gas Chromatography - Mass
Spectrometry, GC-MS) PAHs ( 6 us EPA)
1207 - 4,754 PAHSs
PAHs
(High - temperature pyrolytic process) PAHs
' (Petrogenic
process) PAHs PAHSs
Yim et a1 (2007) PAHs
PAHs
117 PAHs
16 8.80 - 18.500
PAHs
PAHs
> ‘ > PAHs
PAHs
(Pyrogenic) (Petrogenic)
PAHs (PAHs quotient) 1 7.76%
PAHs > 1.0
Youngil
Stout et al. (2008) PAHs
15 EPA
Method 3500 (Total Extractable
Hydrocarbons, THE) ' 8.2 - 2,500 ( )

PAHs 35 - 11,000 (



) 38-12.000
PAHs

(Maturity)”

27

Mostafa et ar. (2009) PAHs
Hadhramout Aden Yemen
PAHs Hadhramout
17 2005 PAHs
2-6 GC-MS PAHs
2.2 - 604 ( 1824 )
Al-Dhabah ,
PAHs Hadhramout
Hadhramout (Petrogenic)
PAHs (Pyrolytic)
' (2537)
8 GC Fused
silica  capillary
PAHs
, 1,2 -1- 2- PAHs
38.72 -
123.52 (Ligh
petrroleum) (Heavy petroleum) I'
66.91 43.10
13.63 - 67.31



(2538)

1.66
PAHs
5
(2538)

PAHs
PAHs ,
1' ] ’

15.62 - 76.8
(2544)
1

PAHs

( 2.44 +0.73

214
2,6-

PAHs

PAHs

0.28

28

PAHs trace -
4
.93
PAHs
(. )
131 - 3.59

)



(2544)

0.62

PAHs

PAHs
PAHSs
PAHs
0.22 - 152
PAHSs
PAHs

PAHs

29



	บทที่ 2 เอกสารและงานวืจียที่เกี่ยวข้อง
	2.1 ข้อมูลพื้นฐานของพื้นที่ศึกษา
	2.2 พอลิไซคลิกแอโรมาติกไฮโดรคาร์บอน (PAHs)
	2.3 งานวิจัยที่เกี่ยวข้อง


