Vol.30,No. 11

30 B 11 M S s : 22
& B B Nov. 2009

ENVIRONMENTAL SCIENCE

ZRFRAMISERKEPHSHS SE

ASLLMg >, B, & B2

QL TR IEE R 5 LR 2R, TN 5100065 2. T MR T vG Bedas il 5 R 407 28 B 3R Se8e =, T M 5100060
FEE: 4 TR VETL ISR 2 105 K8 (PAHS ) IR FEE R 2815 43 A7 S LA AR AR SURLAR 1) 43 0 LA S 4 0 PR 2%, 40 e 3k 7K
(2003 4 8 HF1 2004 4 7 HOFIRKIA(2003 4F 11 HH1 2004 4F 3 HORAE T PGIL a2 BUKAE . 45 538 B, ¥ AR R0 RORL AR o
PAHs IR BE 23 70 21.7 ~ 138 ng/ 1A 40.9 ~ 664.8 pg/kgs KA PAHS [R5 5 fE CRURLAH R AR AHD A TRl K30 70 %
FEAH T, PAHS [F19< )5 E I TS T W S5 104 5 i /6 JBURLA) 1, PAHs 19K S #R I HE A [R] R A8 A 35, B P 27K PAHS 7 B,
JZ7K PAHs F i 5 MK . VA AR AE RO URIAR  PAHS 1A 08 It Sk V7 UK 49 14D 5+ 386 s 338 00 . A PAHs 41 ks mi K, W AR AH L 3
IR0 PAHs 4 3, TURIAR LA 3 ~ 4 3518 PAHs 9 3 . PAHSs 7ERURL AR A 35 ff AR A 09 40 BE SR 40 C K DA 52 000 A WL B IR B 4 1l ( R?
50.000 1~ 0.2, T SZMURL IR 2 SO IRA LR B R SE R E R CR® 20 0,15 ~ 0.36), JUH R E RS 14 /N A BTN 5%
Wi . YR 2 BK AR PAHSs ZEAN ) 20 1K o 1 R 35 20 8 o 26 5P 465 40 e A 20 fg 1R . B T 2003 4 11 A CR? 250.000 4 ~
0.12, p < 0.000024k, B 3 M1 PAHs I 19K 5 1gKow AR BMAIIECR® 25 0.29~0.91, p <0.05). YLK BRI
BT ISRyeiR

KIEIR: ZIAOTRE; VUYL W fAAR  JBORLAH ;s 431 s S lic RN

PEHES: X522 XEKFRIREL: A XEHS:0250-3301(2009)11-3276-07

Distribution and Partition of Polycyclic Aromatic Hydrocarbons ( PAHs) in the
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(1.School of Environmental Science and Engineering, Guangzhou University, Guangzhou 510006, China; 2. Guangzhou Key Laboratory of
Environmental Pollution Control and Isotope Application, Guangzhou University, Guangzhou 510006, China)

Abstract: To obtain the seasonal and vertical distribution and partition of PAHs between dissolved phase and particle phase in Xijiang River
basin, water columns were collected during flood seasons ( August, 2003 and July, 2004) and dry seasons ( November, 2003 and Mar, 2004)
from Gaoyao section of Xijiang River. The average PAHs concentrations in dissolved phase and particle phase were 21.7-138 ng*L™", 40.9-
664.8 pgkg™', respectively. Total PAHs concentrations Choth particle phase and dissolved phase) were higher in flood seasons than that in
dry seasons. No variation was found for dissolved PAHs in vertical distribution However, a same trend of vertical distribution was observed for
particle PAHs with the maximum concentration in middle layer and minimum in surface layer of water column. With increasing of content of
suspended particle matter (SPMD, both dissolved and particle PAHs concentration increased. In the dissolved phases the predominant PAHs
were 3 ring PAHs. While in the particle phase, 3-4 ring PAHs were the dominant PAHs. The partition coefficient ( K;,) had no correlation
with the particle organic carbon content of SPMC R*0.000 1-0.2), but influenced by concentrations of suspended particle matters and dissolved
organic carbon, especially black carbon in dissolved phase( R* 0.15 -0.36). A majority of values of lg K in different seasons exceeded
upper limit based on typical model of equilibrium distribution. Except the season of November 2003( R*0.0004-0.12, p < 0.001), the
organic carbon normalized distribution coefficients ( K ) computed for the PAHs were correlated well with their octanol-water partition
coefficient ( Koy )(R* 0.29-0.91, p < 0.05). The lipophilic ability of SPM was stronger in flood seasons than that in dry seasons.
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Fig.1 Study area and the sampling location
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Table 1 Summary of water sampling information

RHERT[H] K2 HE/m &R/ pH B i i’&ﬁ?ﬁm%ﬁ'ﬁ #ﬁﬁ%?ﬁ mRARa Rk
IC /mg-L /mg* L 1%
A 0.5 500 8.1 9 30 1.7 69 4.4
2003-08-23 B 8.2 500 8.1 9 30 1.7 46 4.9
C 14.0 500 8.1 9 30 2.7 72 4.8
A 0.5 1000 8.0 3 2 0.3 17 6.5
2003-11-24 B 6.0 1000 8.0 3 2 1.2 17 5.6
C 11.0 1000 8.0 3 2 2.5 20 9.2
A 0.3 1000 8.0 2 17 1.4 3 7.6
2004-04-03 B 5.6 1000 8.0 2 17 2.3 3 8.3
C 9.8 1000 8.0 2 17 1.7 6.3
A 0.5 750 8.1 9 29 0.75 88 3.4
2004-07-09 B 8.5 750 8.1 9 29 0.83 94 3.2
C 14.0 750 8.1 9 29 0.6 98 3.0

1) A: EEKB:HREK;C:FREK, FMHE

1.2 AN S5E

Eok R8Pk P, 0, 2238 R
KERIGHER. 16 Ff PAHs #r Y T : 28 (NaP) . J&
(Ace) \ & J& (Acy) . % (F1) . 3E (Phe) . B (An) . &
(Pyr) JJi#fi (Chr) .38 B (Flu) (% 3 [a] B (BaA) . %3
[b] 5 B (BbF) . % 3 [k ] % B (BkF) . K H [a] &
(BaP) \—# 3 [a,h ] B (DahA) B3 [1,2,3-cd ] B

(IedP) \F1 %3 [g,h,i]3E (BghiP) . PAHs [ Y %15
A EEdy . R JE-dyFE- dyp TE-dy, TE-dy,, W E
Ultra Scientific inc, AR A7 B H Aldrich 2
G i

1X#%: HZ S E TOC 1L (Shimadzu TOC-VCPH) ;
% sunset EC/0C {¥ ; HPS890GC/5972A MSD &S 4
3% - R 1 R A AY .
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1.3 S
‘ BREERSTRBRIXEK 6], HENF M
T . ZKRE L B 3 4F 4t 38 B (Whatman GF/F, fL42 0.7
pm) i 38 43 89 i VA AR A N BURLAR . W MRAEZ XAD-2
M XAD-4 IR EWIEE(REK 1: ) RM AR,
MR S0 mL BRI S Pk, KBS IR &
WIEA P e MPREERE 2: DNIB A B BE
AEE3 K, BIK 100 mL. HBABAKERSH,
MAS PSRN MAELHNBER, H 50 mL — &
Hbe AR 3 K. BT KRB A/NER £
KAERERRHABRBFANEC S, WBELH 1
nL; BN WELGHETRE, SR RREKME, Wi
BERKERRHBANEBHRNECKE IRE4H
ImL. FFHEMBR AR R EREB R EL
EEEE,2HH 15SuLESK. 70 mL IEC 4R
FRR(ERLL 7:3)RAWMEE. B 2 MM B
BHEEREY 0.2 mL, MA RS, BT .
SR ERF LS NICE[6]. SPM S & H
WRAFRBEEREENE, BBA T DoC #lE.
DOC H) ¥l %€ A & & TOC (X E , B 3 WM E FiE
HNH G DOC & . SPM A 10% HC1 BimEE, KA
3, ERmBRE, e EPH, MTFEE, B 1.5
em’ M, OC/EC TEAMMWEH B S B, R
3B FHENER POC TR ERAEL.
G073 AR R TR B S 4R M R A AR
Bl R, Fa#ET r RS B S E sy, &
Bimir gt B . E RIS R Y B R 0% 2,
BT ER R, AR RRETREUI
15 % PAHs.

%2 PAHs BBURE M B R/ %
Table 2 Ratios of PAHs surrogate standards/ %

- 5] s 32
PAHs BLRGFFE B 5 e R
#*-dy 32+6.5 35+4.5
H-dyo 45.5+7.2 55.6 ¢ 10
FE-dyo 8113 88+ 13
Hi-dy, 9012 95+ 11
JE-dy, 110+9.0 106 +7.0
2 ZR5iTie

2.1 ¥BAHYF PAHs B4 A0

H B PAHs & B3T3 3, 15 B PAHs i
REMNDHERENETAERRNEL. YA
1 ,PAHs M9 & &4 510 40.1 ~ 138 ng/L (2003 4E 8
H)M 77.4~96.1 ng/L (2004 5E 7 H ), BWKZET

PAHs & & (2003 4 11 A,21.7 ~ 31.9 ng/L; 2004 4F
3H,22.6~30.6 ng/L)KI 3 /5% . BB
R TRIEERMBERRETEERBUK KD
PAHs SEHR MY ETEFER"Y. Wi ESBEH
5 PAHs M I Fi1 8 2 S04 b A% % BB RIS 3R
BEBOKY PAHs REAEHREEZ —. XHFET
TS AKTHMELERELAR. Win'" 3t 3%
B PAHs T X KB KH PAHIWRELEE S
BAG. 1A X W] EZ AT F PAHs JLFEM %
MRS KBRGFRRETB .

3F PAHs(E.—EE.% . FMB) S ERH,
3 S FEILK K7 R AH PAHs & B 59 80% . 5 4b 4
IHY PAHs(R R 6 E I [a ] B AE ) S BB, P
¥EYEHA PAHs S B 20% . Tt /KERBRK S
B 6 A PAHs (K [altE E I [b) KK, EH
(kPR . H[a,h ] B HiH[1,2,3-cd]EEMEH
[g,h,i]3E) , TR E 53 KHE P TR
2.2 FORIAHS PAHs B4 A

BRI AT PAHs MEBFIFER3, SHEMHAT
PAHs M ZEW AR, MOKBES FEAH, SN
Btk (2003 42 8 A), BB W PAHs KW E R
40.9 ~ 221.8 pg/kg, MA7K#A (2003 4 11 A) BN Y
1 PAHs B9 N 61.1 ~ 664.6 pg/kg. BRI AHF
PAHs H) % BEZR AL 5 R — B, Bk 2004 £ 7 B Z 450, B
A& 37 (2003 4F 8 H . 2003 4F 11 A #2004 45 3
A)PAHs I BEH R AR E R EBS, B
FREKPAHs S BB N, XZ/K PAHs S BRI %
BAIMBRA T PAHs W R ERSBZFRYH Y
BREAMXR HNEERBR YN SEH MM,

15%F PAHs £ Fi & B Y F JL MR N
3. 578 PAHs WA BAE R, 3 31 4 3R89 PAHs
BRI Y FWEEA S, 55 & BB F PAHs
SEM B 41%. HPE KEHNEHTLHEE
& BRI A PAHs & B 65% . 5 38 F1 6 3R Ay PAHs 4
i BRI AH PAHs S BH 11% .

HEMIEERRBENGER IR, A X BHN
9 PAHs S REARMPEHNETE HTHNER
ERMTEWHEKEPEFEREILIEER
HZIAGLBEBHEEEATAMELEYHER
WU BREE . B5— SR KA, X E K Yok
River of the VA Estuarym] REMBRILAETAES,
WP K PAHs S B 2~ 7 5. FHILE{RA PAHs
SEIERFACHRRSGH X EH 0ERK BN,
I A TR T AR EZRRTARE.
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Table 3 PAH concentrations in water and SPM from Gaoyao section of Xijiang River
TRER ] K N Acy  Ace Fl Phe Ant Flu Pyr BaA Chr BbF BkF BaP DahA IcdP BghiP
4.03" 3.96 4.17 4.55 4.47 5.08 5.00 5.68 574 6.2 6.19 6.13 691 6.55 6.51
A WA nd®  nd nd 18 17 32 1.8 01 03 nd nd nd nd nd nd
TR AH 0.3 0.1 1.7 16 1.3 69 74 08 22 15 04 07 06 0.2 1
lg Ko 5.08 5.08 430 3.23 4.69 4.96 5.38 5.26
2003-08 B AR AR 29 nd 35 25 43 4 2.4 nd nd nd nd nd nd nd nd
TR A 3001 8.5 69 7.4 37 38 7.3 14 15 28 63 52 1.8 6.2
lg Kog 3.32 3.70 4.76 3.54 5.28 5.52
C WRAH 32 3.5 28 22 8.6 7.9 42 0.7 1 nd nd nd nd nd nd
WUk AH 1.7 0.5 4.1 47 4.1 21 22 3.6 7 5 09 25 1.9 0.6 2.6
lg Koc 3.04 3.43 3.48 4.65 4.00 4.74 504 5.04 5.18
A WRAR 0.5 1.1 0.40 10 2 4.7 3 nd nd nd nd nd nd nd nd
WURLAH 3.2 2 14 78 5.6 29 31 52 15 52 2 3.3 2.4 nd 3.4
lg Ko 4.96 4.45 5.74 5.08 4.62 4.98 5.20
2003-11 B Wil AH 0.7 09 0.6 14 32 56 33 nd nd nd nd nd nd nd nd
ORLAH 4.8 2 145 78 7.4 38 38 7.7 22 82 3 52 4.1 nd 5.7
lg Ko 5.11 4.58 5.66 5.00 4.62 5.08 5.30
C AR 0.8 1.4 0.7 9.6 19 11 7 nd nd nd nd nd  nd nd nd
TR AR 2 1.1 8.3 3l 3.4 18 17 4 109 38 1.5 25 1.8 0.6 2.6
lg Ko 4.433.94 5.11 4.53 4.28 4.28 4.41
A R AH 5.5 nd 12 4 nd 0.8 0.4 nd nd nd nd nd nd nd nd
WUk AR nd nd 17 16 1.1 7 55 1.7 48 33 08 1.1 1.2 nd 1.8
lg Koc 426 4.72 5.4 5.23
2004-03 B WRAH 9.1 0.4 10 7.4 nd 2 1.4 nd nd nd nd nd nd nd nd
WUk AH 15 7.5 143 262 46 31 66 15 27 12 3.1 86 9.3 4.1 14
lg Ko 4.30 5.38 5.23 5.63 5.28 5.76
C WRAH 54 08 7.1 63 nd 2.2 2.4 nd nd nd nd nd nd nd nd
WURLAH 13 2.7 45 142 20 16 37 9 17 7.5 23 46 57 3 9.2
lg Ko 4.59 476 5.00 5.56 5.08 5.40
A WA 21 5.5 14.7 3.2 36 81 56 03 07 02 0.1 02 nd nd nd
R AR 15 4 29 178 26 135 130 34 49 21 5.1 11 9.1 2.1 12.3
lg Ko 432434 476 5.15 532 5.69 5.8 6.60 6.32 6.62 6.40 6.18
2004-07 B AR 21 4.7 14 34 36 69 67 03 07 02 0.1 06 02 nd 1.9
UKL AH 1m 3 24 143 22 107 104 28 54 17 42 9 8.1 1.9 10
lg Ko 4.20 430 4.72 5.11 528 5.68 5.68 6.51 6.40 6.41 6.08 5.70 6.00 5.23
C AR 17 4.6 12 29 27 65 47 02 05 01 nd 02 nd nd 0.1
UKL AH 14 57 26 157 24 117 113 31 48 19 4.8 10 8.8 2.2 12
lg Koc 4.43 4.61 4.8 526 5.46 5.77 590 6.79 6.53 6.78 6.51 6.32 6.85

1) IESFRE IR M B R B SEATEE A 1g Kow» RUESCHRL16 ~ 181 2D nd R7- MK T A I R

2.3 PAHs 7£ PIAH A (1) 40 BiC S 2 il IR 3

SOOI A 3 78 A TRD ) 23 T 42 )i K A ML
BRI AN EERN R, 25805
S8 T ORI A A 18] 1 23 A A5 R A — N B A
I B ) 20 ) 1 #R B E2ERZ POCDOC (5 BA K&
HE IR MY T S R . T IR AR
VG YL 22 6 75 183 B8 R VA (A 23 e 3 72, AR HF 5T
VLT RORLAH D i AH v 22 21 5 98 B HLAR A — 4L
IIBC R Koo Koo = Kol fy o fo BURLAT LA 75 1) L 3L
TR A I &R AL K R

Ky = com/ Cpuen

5,
o

oo JIURLAH 2 IR D5 BRIRIE s ¢ W R AH FR 2 3R
FIEE R . Koo (HBE AT Sl 2, tal iy
IEERE- KT RBCK,, ) FIHZE A g xRt
B SEM Koo AR 22 B 85E IR 3 3 A/ T 45 L, )
— AW Kp B Ko (B AN 7] M DX AN [ I 8] 3 5
AR HEEAS VA 2 AR AF R K ZE . AT
FUSLI T VYL 2 A PAH (LB Ko (K 3D, IEXS
FHosgma R AT TR

Kl 2 KR 72 PAHSs 75 AN 7] 25715 BTl & 1) 23 1
ZH5 SPM.POC 1 DOC Z [ [ X & . A 2Ca) H?
AILUE HAE SPM IR E < 80 mg/LIN, FIUKE 491 94 52 1%

B
o
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s 23 Tic 2 2B 2 BRI 1E 4 SPMIKR)E > 80 mg/L
I K, AEAA TG0, 1X 5 Prst M1 2004 4 7 H 43 #F
it (R R A BB R BE AR AT R (R 1D B iR 2 58 e
FE I FIE A2 BF Hh g S 1D e, #8K I PAHSs 1) 73
P2 BRI (R 520 . Zhou S5 VW ST L R B, AN
T AE I IC R EOE A2 A WL I — IR 20 E 3R 2 R
TR A7) 1 e 48 0 T S 4R BO% R L Schiap
ﬂ”]hzhl?%ﬁh%ﬂ& R, AR TE X AF A
A AL BN, AR AR A 1Y) PAHs 3900, A\
Kl 2(h) W51, 4 FREL R I PAHs 1 K, 5 POC Z [A] %
AAH I BAH R PR 99 CR* 280.0001 ~ 0.2, p <
0.00D), 1 5 LA B K, 5 POC 3 5 5 11 AH O vk
(R4 0.98, p<0.05), = K& @5 1) PAHs

=7
o

SEUST R I R IR DR R AR K, S
POC 2 [B] 5 AH G PR AE AR AR ZE T . 3 AR I 51X Jk
K, 5 POC Z [A] (1) 55 AH OGPk T B8 2 (i T AR BF LR
FEEE TP AL — i b, B R OB AT BILAK (1) 5 AR
TAHRAE— N /INVE R N (GGE 1D, TTAT A 1 12 N5
AR A 4 DARPZAT, T2 R W] i
s T K, 5 POC Z (A1 FLIEAFAE BIAHOGHE . MK 2
COFHL K, 5 DOCH—EWAHR (R 4 0.15 ~
0.36,p < 0.05), B4 DOC ¥ & T, PAHs 1 K,
fHE NFRER, X AR T POC 5 K, KRR,
S5 HTI PAHs AR AT AHY) &

3 AAFZEST PAHSs Mg Koo g Koy Z [0
e PEAR DG AT AN 3 mT A, BR T 2003 4 11 H K

Means %5

% . o3 Apcls] . sslat] y ST s >
B il A X5 P FRE Karickhoff 552 A1 K PAHs 1 1g Koo 5 1g Koy 2 [0 3 45 AH 3¢ 1 51 AH
* Acy BAce 4Fl © Phe = Ant ®Flu +Pyr <+BaA 2Chr
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500, i 5.00 | & N 500 & .\
3 ‘ + he + 4 + 4 ':A " i rs " 5 A * e i A
4.00—! 0 : % s 4.00 - e %;F s 400F & i 56? ~§
- 38 a o POE IR R ~ Ia v 4F
E’ 3.00 [ i . a, .: E 3.00 | v 0;‘ 47 g E’ 3.00 . 4 0‘ .
L : < L i L 3 n
2.00 v 1, 2.00 4 2.00 i :
- 1.00 - :
LOO T () ®) 100 T (o
0 1 1 1 Il 0 1 | 1 | 0 I I 1 1 1
0 20 40 60 80 100 0 200 4.00 600 800 10.00 0 0.50 1.001.50 2.00 2.503.00
SPM/mg-L! POC/% DOC/mg-L™!
2 BEUFRESBEALSRZFNY . BHRANKSEMERANRIBHNXR
Fig.2  Relationship between SPM, POC% DOC and lg Kp of PAH
@ A B B AC —+— Scthfilll LR  —¥— SethBdll FMR1E
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- 2_ 2 _ -~
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60 I AR=082; p<0.05 P " 6o b A R*=0.003; p<0.05 + x
' n =+ e . - /
e
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,,f-” 93 - e
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Fig.3 Relationship between lg Kow and lg Kocfor PAHs at the SPM / water in different seasons
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RRLT 5 - 22 PR T SR AE VUL BOK AR 1 3 A1 5 23 B 3281

KMERHSCR* 40.0004 ~0.12, p < 0.001) Z 4, I
‘BT PAHs Mg Koo 9 lg Koy L T8 A 5008 (1) AH G
(R*90.29~0.91,p <0.05). 2004 “F 3 H PAHs [
lg Koo M 1 T Seth 2522 19000 (49 1g Koo b BR C 1 PR
lg Koo = 1.08 1g Koy — 0.41: FFR: Ig Ko = 0.99
lg Koy — 0.81):2003 4 8 H+ 11 J A1 2004 47 H
PAHSs g Koo 5 BEAT 20 A 75 SR AE Y8 A, A7
RSk T PR A 3K 5 R A& 8 25 R 1 22 B 5
FEAE I P 1g Ko 170 A 45 R — 3, PAHSs i 5
TR ERR, 6] 22 3805 ke v ZU B AR ORI L
IR FROU AL B U35 ) 22 B4 07 e ) 70 e B vt s
AHUTA G, 2 B i BET7 R 1R ) HI R AR
R SR MR e, B 1 NHA K R B AT 5 IE
BE— 2SR Ia e, AN 3 RI %, 2004 4F 7 H BRI
(58 g PE 5o, 2003 A7 11 H UKL (1 56 G P d 22,
HEAR R A Pk K JTRURE ) 1) 56 IR M ik Tl 7k 38

XA 1 SPM AR L —3K.

N T 5 AT ST A LA, AR 4 A2
WG Koo 19 1g Koy KRG RN L1 B h e 7 12
(£ 4) . RWFFAF BRI T7 FERFREE Karickhoff 252 f
FEH2E H YU A Bouloubassi 257 W1 97 1) Rhone 7]
BTR R B, L B 2R A A ERYT 1 B
[ U ORI ) A Fernands 251V BIF 9% 1) 28 4 0] &
TR A9 P2 v W B AR DX 3 0K 40 1) 5 i 1 A
TEMIZ 0], BRL % PAHs W 68 1A T
112218 . Bouloubassi 25/ 4% 38 Rhone 1] & 17 UKL )
f8) Phe~ Flu«Pyr 1 Chr Hlg Ko (H73 0172 5.424 6.02+
6.08 Fil 6.52, L5 A 57 45 FLAIAHIT . Fernandes 2"
FRTE V% [H 2 20 V0] B UKL ) Phe Flus Pyr 1 Chr
Mg Ko (7 5/ 5,87 6.51+ 6.40 F1 6.90, Lt A
FUAE T 9 ~ 21 i . IX ] HESE AN [F] K S8 1 B v RURE
Yolk 22 S 3 BRI T, AE R E AR R P, IR

F4 MEZIH PAHs B Ig Koc I EEE /mge L~

Table 4  Comparison of lg Ko measured for selected PAHs/mg*L ™"
Phe Flu Pyr Chr R B 5751 KRR T gt SCHR
- o lg Koo = 0.71 lg Koy + 1.68
4.98 513 535 593 B @ e A AR
(R*= 0.85, 4 M FIRAE)D

5.87 6.51 6.40 6.90  EIFEW  JEGh, B lg Koc= 0.70 lg Koy +2.75 (R* = 0.95) [13]
5.42 6.02 6.08 6.52 BIFY) Rhone Delta (PHALHLHHE)  1g Koo = 0.84 1g Koy + 1.65 (R? = 0.96) [24]
4.42 5.01 5.01 5.7 YUY North Georgia, 5% lg Koc = 1.00 g Koy —0.21 (R? = 1.00) [21]
6.13 6.45 6.39 6.87 BEY oo, ki lg Koc = 0.58 g Koy +3.41 (R* = 0.98) L6]

A1 PAHS th T T 0T M K 1 40 B S 0BT B
IR 2 L K, F Kocﬁ,!:‘m%iﬂ[]m”zﬂ ‘

3

(1D P VT ey B B 7K A4 At AH R R0RE AH o PAHS
(I EE 73 5l A 21.7 ~ 138 ng/LA1 40.9 ~ 664.6 pg/ke:
KA PAHS 157 5 K2 TR K. A
PAHs 21 s RURTE , B E A L 3 28 PAHs 3, i
Ky LL 3 ~ 4 BR1F) PAHs S .

(2) PAHs 7E WKL AH K %5 fil A8 v 1) 23 T 2 4
CKp) AN 52 JORE AT BB ok B2 7  CR* 290,000 1 ~
0.2, 1 52 UKL % B B s i A WL e 1) 3 [ 52
MICR> 24 0.15 ~0.36), JUH I ¥ Al AH Hh 1) 48 /N e
AP R

VGV R ZE BUK AR PAHs TEA R ZE 11 1g Ko
(BB b iok 8 -1l 23 BCAE AR ) LB . BR T 2003
11 HZ2 A, Hoer 3 ANZ=15 PAHs g Ko Hlg Koy
AT BB R AH DG

BOM: ARSI M S A R P AR 2 T R B
I N HER AL A 5 BT 22 - 2T 5T 03 B 280 9 35 A
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