=
Unn |1

YN

[ [ Q
ﬂ'ﬂﬁjuj‘!&'}ﬂll’(} i’?]iﬂilﬂf!ﬂiyfﬂi’)ﬁﬁfy?ﬁ
Qy = 4 P P Y= N :l A A o3 4 I
HW‘U']Lth'ﬂ‘E'Clx‘lﬂilﬂ‘lﬂj;}luﬂ 15 LN THH (OI0I0IUIINY ]ﬂll‘/\]\‘]HJ'H,‘H'ET‘Hl"D'U'@\‘]
o) e & s = r,; o
HOINUWEAS 1’(@151“’1"“’]l‘l!mfiﬂﬂﬂ“ﬂﬁl’mHWE’\H lwﬂﬂl Uﬂq UMW “]NV ll'ﬂ HTWH VTN
Py
NN mﬁﬂ?ﬂﬂi” WS ?fﬂJHJHH‘NIUU’TQ\JhﬂHHﬂ\HJ1 Lo HJ‘UU\HHW J@\@Cﬂfﬂ? UOQLH ﬁ[ﬂfl
f o~ P Y o 9 ) A el a6 ~ow
O T RLRTRDTHa 09 AL L e C‘ﬂiﬁ)@ﬂﬂ@ﬁﬁi @‘ﬁ’HJ‘Uﬂllﬂ“)?ﬂ'ﬂﬂlﬁ&ﬂﬂ lsp l] 04N HNING

¢
tef et o ot

3
o EN <t E & =3 @ [
[sauzsaazlanminle g 1] lv]‘H AN ﬂﬂl'ﬂtlU ﬂﬁl IAUET R Hﬂ]h“fl%)ul"lﬂﬂ G901 U UAT 6D

=

;—o&

qun muuum W s adg il lavanin vlgoo lsduazeisiag

wod lwatnos Tsindn lalas ﬁl 0u (Polyeycelic Aromatic Hydrocarbon) 130 1500 1ag

6o oy (PALLs) lunguansaiiy i Tnsan whinanaliznoudioees 19 (Aromatic

Lo l o i < q 3 o’ @ = = .
Ring) daus 2 Wouaony laoldmsuou 2 ozaouanny 198 linano1nl imTion s Wi 6

-

= W
Draoun 1A PAL nbm usssuananulal

s
¥
¥
o
1

WAL D11 nmmm e il s

&t o a4 8 Iy ud'L & r]
PAILs  BRUINAITATEEIUB) wwondidyaon il hienn al Daneliifanisii }Ju
= 5% = t o e 4 a3
FuratonuTINa N 9 nlan Tauft PAlLs 1awiiaiianmdm Ao BIALI T TEIER
3
3 e k3 > 4 Y t s =
Slon5d (NIuAIUILan 2543)  @aoniaiioanns JdunadenuralszmaaniyomTm

. . W Yo A g Y o
(United Stated Environmental Protection Agency ; USEPA) lénua PAHs uuasounsions
=) b @ S Y ]
ﬂ‘t)lMﬂﬂi}JZé‘j\maSMSﬂﬂ'lEJ‘WM‘Q 13 16 wiialdun Naphthalene, Acenaphthylene, Acenaphthene,
Fluorene, Phenanthrene, Anthracene, Fluoranthene, Pyrene, Benzolalanthracene, Chrysene,
Benzolblfluoranthenc, Benzo [k]fluoranthenc, Renzolalpyrene, Dibenzo[a,h]anthracene,

ylene 1181y Indeno[1,2,3-cd]pyrene (Rodil, Schellin, & Popp, 2007)

Benzolg,h,ilper
3 A o d = =) ' } v 9/ =4 i . o
JUUBY PATls (]J'Hﬂ]@‘lﬂu@'I'H/l(iﬂ\‘]'l;mﬁlﬂbﬂﬂﬂ@ﬁ“\ﬂﬂ" LQ )AHS ﬂ@f@fl‘llﬂﬂﬂl?ﬁ%ﬂﬁ
Ao 3 & =y g v P A A
Hfi'(‘]Llhi'i'ﬂcl‘ﬂTﬂmu‘lﬂlﬁﬂﬁ‘lﬂWiﬂlﬂﬂ'@ul'] lﬂ]ﬁu‘i‘&iﬂﬁ?ﬂ@ ]ﬂﬂﬂf) 2 ﬁl“ﬂﬂ’N J]fﬁ flr] VUNANNG

!

Z.L

@

y 1 r:ﬁy = /« W e o2 o W 3/
AEAREN LﬁO PAIs touan "@U‘H’ﬂuﬁ’jﬁﬁﬂf‘lﬂ’ﬂi]ﬂﬂ@ﬁl RN 1}1 ﬂlﬁﬁﬂﬁlﬁﬂlﬂ U h‘jU PAHs 11

10 o o i}

gi1amulagn1sns lna onnsimstuiondand dmfumaluilouves pars Tupninda'lé
Y kg 1 k4

nnauanauIzm Il wunlfmhﬂhm“mmmmhmmmmﬁ;r AUTIIVAAN 1T AT

0 P o Y
voe  PAHs Tuluaninmeinoinia uamwmm suumsHaauasmanusneluenani i

k4
&ﬁﬁIﬂ3‘1}‘\&“:,1@”%@\‘] PAHs Llﬁﬁf‘luaﬂ'lﬁll ‘lﬂfﬂ'ﬂﬂ”“ nmw;mlmmqwﬂﬂmmmm Vllﬂﬂﬂr nn

5 v oy @ t ' A o o
!,HVllhTijJ}“Ui‘NLLﬂ’LT WU TTG‘DOWH N (e ]JOLN( K @N“H 1%& JH’]I LWHW]UENHW}I}HHJ@H 10 I



9

¢

Vo M 0 [ @ o 4 .
lAuiolundudany PAHs cwosﬂu wanannnEen udagadiu PAHs 14 (Lin, Tu, & Zhu,
2003)
w ) Ve P o o PN s
Gaildnanudatedusaiiauitei Idsumaainmlnnneiesumsima i
<3 ,"; ri{ . L b = 1 &
Ysinavos PATs Ml ﬁﬂ'u“hmvmwu@mm satlayridnlumsdmaizinm/Tinaio PAHs
(A Y = Qs t & 9/ o e i
AUSimatemnnuazlugaoieiuiins hlLlJOH’N mMamaeui08195adoe 1 mainiiiannl
(Sensitivity) LOZAIIHIWHIZLI1Z 04 (Sclectivity) g9 (Charalabaki, Psillakis, & Mantzavinos, 2005)
¥ H 945 e (%3 1 A ] s (%3 1 s
Fsrarauanaton g lunsmiondnodialdun msa’mm@tm%}'wmmﬂwm‘wm (Liquid-
liquid Extraction) ueileanindidoioio 1Hna iuuumuuum navdszmadny A 14
= w9 o 3 o & o =) VoA 3 =2 Yt w =N @ G Y
UsnadnhazasdunIde Futurivdadanndoy Ve ld i matiamsana iy
i ™y oy M»'i. r:%’ B aQ Y [
Ysziininmwioedy Tavldmaidamsanaizauganiadieinnavouna 2 ldnms el
=y i O] / Ay as =)
N0 Jlmmu (Hollow Fiber Membrane Liquid-phase Microextraction) wmimulﬂfﬂ,lﬁmmm:rm
o o) = e 9/
nzmoauidlusgau i lasanndumaninamanigianadoy  fadhuniiazen (Green
Chemisiry) i ldundennnluihpiy dumswsosdaediandae aunsoanauasvinn
9 94 W Y3 o Pt (A 3/ ) dy s dllmf W Yed B an
w8l unsude) gunsal liadududounnysin higa dromaiiouideivdlddnumain
A1SINATY mJwam.mnmqmnwmmm] sannuuwiadulonaraiudags  wdnhan
Iimsziinlinm patts i 1deouaziiliin amarmmmm 9 9tia 1aun Acenaphthylene,
Acenaphthene, Fluorene, Phenanthrene, Anthracene, Fluoranthene, Pyrene, Benzolalanthracene 1ng
- e G ' ;’ 2 = o 5 =t -~ A .
Chrysene Tua2081011%7 dromatinund lagun Imnai-unaedn Tngmma (Gas Chromatography-
4 ~ 2 =Y PN I3 =Y & e < a 3
mass Spectrophotometry H30 GC-MS) gauthumatianunii s zronyianianmunsniiunld
=] 3/ ~ o 9/ - — - 1 rjj =Y s . _r:;d 9
Anvnndoyaneany lnsaaiiwazia luanavoias m;uwﬂmwummamﬂwmr} Moy ly
a owy Voo 9 o “ 9
15079019 bR 081916 Gﬁaumﬂ 1¢5uhoadu Tnsaadafimaued i hmaiiati L Hufitens
i Y
DE19NIIVI
agazaanvesniIvy
L fiapsmsaia PAls szdunamassigninveunias e lbmmnsuatiaduly
o
i

a2 g s UMsIaS onde01e uazanzinnUSInudmmaiauna Tagin nnavl-uuamaln ng

19I5
e

o 1Y k2 as s/ a L7
2. lzgnditmsadaszdugamadgigmavounad lasldmmysuatiadulonaia

¥
o 9 P, oy o~ o = o A G Qs i ]
H D WATIHIUTINMENS PAHs aaomatinune Inmn l’ﬂﬂi?l"I“LL’iJﬁﬂHJﬂ INgLINg 114@"308}'131“”757



10

’z:'1 . oo Y . & e
Uiz lgninmainazlasuainnisia
¥y b . 3 3 a o U 1 0 ¥ e, v .
l. Lﬁ’)l‘;r’ﬂ‘i’ﬂnv PAHs 1”’ )ﬂﬂ]?'lﬂ?ﬂ'lﬂﬂ 1MV 07 LY’]EJI’UL'JJ}JL‘U'JCH”]H!@!LTMCLUHGU\‘]
ﬁﬂ/i‘?ﬂﬂ ] JLQ )UUQ lOLﬂ\HW@jLﬂﬁ ]WHQ (JLﬂﬂHqLLﬂﬁ' Iﬂﬂs H/‘] LUJLTETHJﬂ JW)
3
I

o5 o =N " e ' E P a @
2. EﬁJJTEEVJW?]%HW'l“l,h‘JJ']ill,ﬂﬁ PAIlls 1149}’3@8'131 191 ﬂfJfJ'lﬁﬂTEﬁﬂﬂﬁ%ﬂﬂ@)ﬁﬂ?’ﬂ

/ as
ALY IANYD IR l’whmu LUJH]HJ@I(TM%JﬂﬁfN Lﬂ“’)ﬁi%fﬂﬂﬁiii]mlﬂ JELNATIA

3

o« ~ at By A
una lasin Innavl-unamaln Tnsmms 14

VO UIUAVDINITIVY
ESINER HJJJH‘EU 215 PAHs 9 wiia ldun Acenaphthylene, Acenaphthene, Fluorene,

Phenanthrene, Anthracene, Fluoranthene, Pyrene, Benzolalanthracene 1oy Chrysenc
)J

2. dnnTsunsugamniiig lunisuen PALs 119 9 ariia avmatiaudi T Innail-

yeren)n Tnsoms

3. fnany mmﬂ%L’YH%J]‘!'HKfl'ﬂﬂ‘};“,ﬁ/‘],lﬂq’mﬂﬂfﬁf}i)%ﬁiﬂ’ﬂ‘lmﬁlﬂ’C‘.’)‘f’ﬂ%/!‘mu‘uj"tﬂfﬁﬂ
dulananaihud g Tasamazitan ) dus dnihaza Sasuiveansiuniu nailflums
one gmsma»umm%:m%slﬁmmaa lsefitiaolszantnvesmsaria

4. Ys2iidnimig lnomsdnyiliaiidauean1sniinia (LOD) Aasiianyoanis
FinftTan (LoQ) nswhinas i aaniunihadinss Aies nazAILiL

5. uumnwﬁ'lﬁ’u nMaAnpINnsy fmmlwsl SRS PALLSs 114 9 ¥iia
Tudodrarinannlua e IR SYETEat NRERIEE U9 Aaumsanaszauyanadisignia
vounan Taolumsuriadulonarailudangs vagdmsizidromaiinude Tnsu Inna il

unradn Insung



