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WE . BEOKR. /INE . FOREMAEREFT S D RN, RESIUR BB HER Y PM, 5, 08T PM, 235548 ( PAHs ) FIR B2
EE RS RS PM, B B P G W HECE 5 SR 500 W ORKT B RRIURAR T PM, ( MOZR B ARA3 T o | & 3%
PAHs R ZCTER M B il s 124, S5 REW, PM,  BOHE IR F 4 F(2.26 +0.60) g-kg ™' (L EMAE) ~ (14.33 £5.26)
g kg (TRFEFF) Z 6] 19 F PAHs (HER R 7 F (0. 82 £0.21 ) mg-kg ™' ( B EMAL) ~ (11.14 £5.69) mg-kg ' (R AERE
FF) Z 8], H LA 4 3328 PAHSs JIT 7 HU 3R 55, A 51% ~71% Z 18] (o rh 2 B AMS A BE T 400 A HERC R T3 K 5 9 FhEEEfL
B HERL TSR A (52. 34 £50. 16) mg-kg ™' (KAEFEFF) ~ (238.81 £33.62) mg-kg ™' (/NEZAEFT) , FLER LA AL i 45 B W i
YXTIRF(72% ~96% ). JEIREIL IR, BERAb &4 006 AR R ARG — 230 712 , Horh =4 004 PAHs i 3 32 5 4Bl
F A PAHs 195 83 KN , S URARAE LU Flua/ (Flua + Py) R Ip/ (Ip + BgP) AR RRAE , T 22 e 4 R 04 016 e il % i
R0, 004 5 min =t HIRIE[ o] BUR DGR AR H (0. 004 1 ~0.005 0 min ') H2if.
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Simulation Study of the Emission of Polycyclic Aromatic Hydrocarbons and

Sugar Alcohols from Biomass Burning

HUANG Shuai' , HUANG Xin-yi', WU Shui-ping'* , HU Qing-hua®, CHEN Xiao-qiu’

(1. College of the Environment and Ecology, Xiamen University, Xiamen 361005, China; 2. Evironmental Monitoring Center Station
of Fujian Province, Fuzhou 350003, China)

Abstract: To measure the emission factors of PM, ; and its associated PAHs and sugar alcohols, Chinese red pine stick and four crop
straw including rice, wheat, corn and cotton were burned in a chamber. In addition, the kinetics of certain compounds were obtained
through the irradiation of the glass filters with PM,  loading by 500 W mercury lamp. The emission factors of PM,  were ranged from
(2.26 +0.60) g-kg™' (Chinese red pine stick) to (14.33 £5.26) g-kg™" (corn straw). Although the emission factors of the total
19 PAHs differed from (0. 82 +0.21) mg-kg ™' ( Chinese red pine stick) to (11.14 +5.69) mg-kg™"' (cotion straw) , 4 ring PAHs
showed predominance over other PAHs accounting for 51%-71% except Chinese red pine in which retene was the predominant
compound. The emission factors of 9 sugar alcohols were ranged from (52.34 +50.16) mg-kg™' (rice straw) to (238.81 +33.62)
mg-kg™' (wheat straw) with levoglucosan accounting for 72% - 96% of the total sugar alcohols. Both the selected PAHs and
levoglucosan associated with PM, ¢ followed the first order kinetics. The photolysis kinetic coefficient of PAHs (ring number=4) was
decreased with the increase of PAHs loading in filters. Two PAHs source characteristic ratios such as Flua/(Flua + Py) and IP/(IP +
BgP) were relative stable during the irradiation. The photolysis kinetic coefficient of levoglucosan (0. 004 5 min ') was comparable to
benzo[ a] anthracene (0.004 1-0.0050 min~").

Key words:PM, . ; biomass burning; PAHs; sugar alcohols; photolysis
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1.1 FESLCREE

IKAE . NEE L EKBARAERS AR BT RE, D
PR AT A b, A=) TR 1) vk R 5 RS
W EE Z AT BRI TR AT O R RIS R AR R
A2 FART T, 3BT 2 ~ 3 em (/NEE, 20 SR L
3R FR RN S ~10 ¢ BT, LIERL R 7 s
3] e VRl e B R (A e S I [N = e i L A o
LI ICK BRI, LAk 3 I KR PR A, R
MBS, G TR IR A AR ], TR A MBS
TF I 7E B 77 46 IS 38 B A F AT 9 PM, 5 R FE R
(TH100-2. 5, i 100 L-min~") , %% 40 min, ¥ 5
L) WACHE ) b 3 3ok o 38 B 2F AR B AR 1 (90 mm E
F2,450CHFe4 h DL L), R A IR f ik 3 4
SEATAEALL AR AR D RS SR A 7 ek 2 {1 S AR ) TR
LR RT3 PM,  HERR R T, Pl ke ' IOTE
TR, MRS , 2497 X B V7 A N RE R AT
TV, I A A b, DO A 5R E TE.

AN, SR FH K B 35 38 2T 4k 8 5 (A% 8 in x 10
in) A K PM, R AR SR (2R D0R AT,
1 m’ min~") MRS AR FORFEFF (24 50
o) BREHEIUY) PM,, 5 JURLA) 2 JE 17 R 2E R e XK
SPM, 5, T BRI ) B G PR 5. KRR

Yy TTR G BA0L 52 56 55 b 3R HE R - AR 40 2 30 2
BL, K A= 0 A it B T A AP IS (HAR P 5 R R
FESHERCEE— D210 m® (B 5 1a] N 2R 17
ORI

1.2 JGHER

PR IKBIEAAENERTT N 12 5503 (11. 6 em x
3.1 em) BTG AL (524 BL-GHX-V) 1Y
12 A7 1 DL 500 W SREATVE A GIER , 8] g — i it ]
I MR AL A sk B i, SCad BER
FH PMA2100 P& 2% 11 i PMA2107 4 3k ( Solar Light
Company , Inc; US) il & £ 4MT 4 UVA/UVB 193
FRIAEE N (3830 +25) wWeem 2, 5JH 1/ (24°26" N,
118°05" E)2013 4 7 J I 114 v 27 d5 R s R 915
3500 ~4 000 wWe-em 423, 1IE OGS0 2% 5050
I, T 2 A - BAME SR i B 50 | AE6i%
P2 P SO REAADL T (B R TR S TEA.

1.3 5hhirik
1.3.1 PAHs 77

FRUSCEE T ORE ) () 2R BB A% 1 em® /N A9 1R
AOBARE IS I A 10 mL 36 O %812 i
P, R AR 30 min, i3 TCKBRBREN/ MG s 211k
i h , R MA WS 2 200 WL £ 4, A
R 10 wg-mL ™" BN LT 20 pl 1B A AR LT
& A HE, | GC-MS ( Aglient 6890 plus GC-
5973MSD) . FEAE PR EE A 250°C 1 wL A5
HERE. AREN BRI HP-5 MS BAIEH: . B WS
4R (99.999% ) , W 4RI 60°C , PR 5 min J5
PAL5 °C +min ' JF & 300°C , FHAFF 20 min.

M) PAHs G525 (Nap) | JE /4 (Acpy) | J&
(Acp). 2§ (Flu), FE (Phe) ., B (Ant)., 2% &
(Flua) . ¥£(Py) . &M (Ret) . I [a] B (BaA) |
F(Chr), 2RI [ k]9 B (BkF), KIF[j] 9% &
(BjF) . ZZIF[b]2¢E (BbF) | #Ff[e] B (BeP) | &
Jla] ¥ (BaP) | EiJfF[1,2,3-cd] EE(IP) | ATF
[ ghi]dE(BgP) Fl — K Jf[a,h] B (DBA) 3t 19 Ffr.
Hrp BbF, BjF F BKF i B i ] 4F 5 #230E , Tk TR
s BRI =B A IR, DL BhjkF £
/N, K SIM AR Ok AT PAHSs () 8 M 5 8
T PSRRI N 20 wL ¥R 5 pg-mL Y
PAHSs TRART25 AR IR I, 4% BERE 5h 0 Ab 215 3%
AT Wi 2R S5 [al R AE [N 77.7% (Acp) ~
91.5% (BaP) ,SE¥ME N 81.9% +7.2% . HHHtEEM
AEFRES , PRAIE 2 AN FR 23 R R I 3 2 ok B a7
AL T4 A= i, BR Nap HA B KT
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Hh(4.9 ng) , HEMEW/ T ARKH (nd) ~0.54 ng
Z[8). PAHs HyHJE 45 R4 IR TN FRE.
1.3.2 FEERAL e

KRR BT S TR A IR T A 10 mL —
A e HIEE (2: 1 ARFRLL ) 1230 4, B P A2 ) 30
min, B 3 K, BIF AR I ERAE 2 1 mL 2247, 1
ToKBRIREN/INKE , JE W 22 AR 229 200 pL,
PRE RS BN A PR W 20 pL AT AR )
(BSTFA +1% TMCS) 1 10 wL MLEE, T 70°C 447
ELedl 3 he AR AR T ER AR AT A 5 AN
MEBE , F0 100 WL IEC ke, B EdEAT GC-MS iz,
DA SIM ARG AR 107 1 B8 - 17 i o B R
HP-5 MS B4 HE: HIili 65°C, ffEF 2 min, L1 6
C-min"' F & 300C " 3+ 20 min ; [ =
(99.999% ) VEB. Sr#r RIS AL & W G4 H
(Glycerol ) . 2 i€ % 2 bl ( Levoglucosan, LG) | ¥
(a +B-Fructose ) . 75 %M (o + B-Glucose ) , 11154 iz
(Sorbitol) . JH# K ( Sucrose ) FlIEE M ( Mycose ). 45
F AR 4 TSGR E R K 85. 1% +3. 8% (a-Glucose )
~95.1% +4.0% ( Glycerol) , F¥J{H Jy 88.9% =
4.1% . WREAS P REACRAG B2 S W), B
RN AR

2 HRSHR

2.1 PM, HERHF

REAIZE S B, PM,, 5 A HE R T 4% K /NI T
Jg. EARFEFF[ (14.33 £5.26) g-kg ™' ] > HRAERE AT
[(9.27 +0.88) g kg ™' ] >/NEFEFF[ (8.07 £1.57)
gokg '] > IKAEREFF[(5.37 £1.90) g-kg ™' ] > B2
PARE[ (2.26 £0.60) g-kg ™' 1 (% 1). 5 Shen %5
fofE I R0 e ) 235 AR L, A 5 SR FH P T A
PRI PM,, 5 HE I PR W 57 R 22 55 K R FOKFG
FECR 2.4 45) M2 B/ DI /N FEFE (R
0.1 1%). Zhang %" %2 /K FERE AT 78 1 KRBT
PM, SHHERCER 70 (12,1 £4.4) g-kg ™" I T A
W43 20 (5.37 £1.90) g-kg ', B 1 BT
SERI, KA FE R BT PM,, B HERCH T4 7. 2
~39 g kg™, WML T W K IRBERT ) 67.6 ~ 104.6
g-kg ™ [AIETRIN, AKAE RS FFREBERT PM, 5 A HERCA
T/NTF/NZEZ | EKRARAEREFE; (HR AR bl
RAEIFEFTRREE P 2 PM,, o BFHET R 1~ 4 25 S T AR
XN, Shen USSR AP AR Be /N | Bk | MAE
UK FEREFF B, & I KRG A AT RE Be s, PM, 5 HEKL

8/, ARWFFE LS RAL TR | AS R A VR P A A5
PIBRBErT , KRGS FF A0 PM,  HECOR F B/, HAGHE
YIFSFFBR e R b PV, B HER R F#0 K T 5 B i
R AHER R F , AR R RO 520 45 2 A RS FF I R
R ORI HIE S DR - W 1 T AM i 45

LRSI R N F R AR B | R T
R I (B | BED | ) S5 DR 3R Y 2 52 e ks
PIRHERC A . BRI, 708 2R ) iR e B B 4D 25 2R
of BN T, 6 F7 B4R 15 T8 2 R AR 451 T 1)
HERCR -, LA RRARAR 525 R A AN e .

2.2 PAHs Heilt HF B4 RRAE

PAHs I & 45 3 B R |, AN [R) A= 9 o 8k b oot 2
19 i PAHs IHFBA FAATER R 22 5, HR/IMI
JEARIRI T PM,, s BIHECR 5 (3 1), LOKFEFS AR e
P4 PAHs B9 HE i I ) K (11,14 £ 5.69)
mg-kg ™' T BN RS A PAHs HHERCA F %
/N(0. 82 £0.21 ) mg-kg ™",

MR T BB s AT LU Y S (6] A ) SR e Fsf
PAHs [WHEC I BAR AR AE — 5 22 0], B35 9 A B
JELL 4 B2 PAHs i 3 HIR =5 P09 35 PAHS,
MK PAHs B9 HERL R+ /. EHAAFENE, D
AR BE T, Ret 1 HETL 5 K (0.24 £0.18)
mg-kg ™' WEEFEHTHE 4 2445 (0.08 £0.02
~0.16 +0.01)mg-kg ™", FH 5 R R & B
AT BRI RERAT OET . TR R I 28 Sk b B = A=
KM Ret, iz LG P08 9 H T 48 78 B i 2 57 2
BB R S BRET 2 AN R Ret
95— BB HERCIR. Shen %51 7EBF 5T o [ 4 R 4
SEBRBEHE T & B, SR BE BT Ret 14 HE L+ R
(2.2 £1.5~187 = 113) mg-kg ~" 3t K T4 2 7 4
(0.074 +0. 026 ~0.34 +0.08) mg-kg ' M RN
FF(0.048 +0.008 ~0.37 +0. 14) mg-kg .

IR R A TR IR 28 460 0 4 PAHSs Fh A7 AE 22 591, hy
T A, e R Y 3y HLAR A e 1B £ 1 4
& PAHs (4335 Flua, Pyr, BaA 1 Chr) 3347 HEjik
TR (£ 2). K2 PEdEn LIEH, AN
[FTRABE A% 1 T 0 i 1) HE s R 7 A7 7 Bk 2 25 55, Frp
TEN ISR IR I 2 B 45 R O . P ek S B il FH i
R A B B MR K 3 XUHE R S T B0 £
() PAHSs j=H: 2 Tl ASBIF 98 v A 0 o DR R 2, R
PRBCA IS, PAHs B HE RO X R AR, 55 48, W3R 1
2 I EERRTE AW B R 2 T 3L
PAHs IHEBCE F A, R AEYFH LS T
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Table 1~ Emission factors( mean + stdev) of PM, 5, PAHs and sugar alcohols
LR/ S IKAEREFF INEZFEFT FKFEFF MR TEFREFT =) 2/NG
PM, s 5.37 £1.90 8.07 +1.57 14.33 £5.26 9.27 +0.88 2.26 +0.60
Nap 0.02 +0.00 0.02 +0.00 0.02 +0.00 0.05 +0.00 0.02 +0.01
Acpy 0.01 £0.01 0.01 £0.00 0.01 £0.01 0.01 £0.01 0.00 £0.00
Acp 0.00 +0.00 0.00 +0.00 0.00 +0.00 0.00 +0.00 0.00 +0.00
Flu 0.02 +0.01 0.01 +£0.01 0.01 +0.00 0.01 +£0.01 0.00 +0.00
Phe 0.52+0.32 0.37 +0.21 0.33 +0.10 0.11 £0.04 0.03 +0.01
Ant 0.13 £0.09 0.10 £0.05 0.09 +0.03 0.02 £0.01 0.01 £0.00
Flua 2.41 +1.65 1.43 +0.91 1.14 +0.23 0.55+0.10 0.15 +0.08
Py 2.35+1.46 1.45 +0.99 1.06 +0.19 0.53 +0.07 0.15 +0.08
Ret 0.15 £0.15 0.14 £0.03 0.16 £0.01 0.08 £0.02 0.24 £0.18
BaA 1.23 +0.67 0.51 +£0.37 0.36 +0.02 0.16 +0.09 0.04 +0.02
Chr 1.26 +0.62 0.54 +0.34 0.43 +0.02 0.24 +0.07 0.08 +0.01
BbjkF 0.56 +0.30 0.26 +0.21 0.18 +0.03 0.06 +0.05 0.02 +0.02
BeP 0.47 £0.24 0.24 £0.20 0.17 £0.03 0.06 £0.04 0.02 £0.02
BaP 0.94 +0.51 0.44 +0.39 0.28 +0.03 0.09 +0.09 0.03 +0.03
P 0.61 +0.33 0.30 +0.28 0.18 +0.04 0.05 +0.06 0.02 +0.03
BgP 0.45 +0.25 0.26 +0.25 0.14 +0.04 0.04 +0.05 0.01 £0.02
DBA 0.08 +0.05 0.03 £0.03 0.02 £0.01 0.01 £0.01 0.00 £0.00
> PAHs 11.14 £5.69 6.07 +4.22 4.56 +0.39 2.07 +0.36 0.82 +0.21
Glycerol 9.90 £10.04 11.62 £2.22 4.60 £2.13 10.93 +1.92 2.45+0.42
LG 39.78 +£39.26 216.68 +34.47 131.54 +0. 15 130.40 +22.61 72.84 £50. 88
a-Glucose 0.86 +0.40 4.33 +£1.40 2.84+1.78 1.97 £0.38 0.77 +£0.33
B-Glucose 1.22 +0.29 5.09 +1.98 3.25+1.52 2.41 +0.37 0.93 +0.40
a-Fructose 0.13 £0.03 0.30 £0.10 0.26 £0.12 0.32£0.06 0.06 £0.00
B-Fructose 0.20 0. 15 0.53 +0.08 0.48 +0.47 0.69 +0.43 0.12 +0.04
Sorbitol 0.05 +0.02 0.07 +0.01 0.13 +0.09 0.10 £0.02 0.04 +0.02
Sucrose 0.14 £0.06 0.13 £0.02 0.21 £0.07 0.22 £0.04 0.09 £0.02
mycose 0.06 +0.01 0.06 +0.01 0.32+0.32 0.08 +0.00 0.04 +0.01
WA 52.34 +50. 16 238.81 £33.62 140.02 +4.17 147.12 £22.52 77.35 £51.64
LG/PM, 5/ % 0.69 £0.60 2.36+0.13 1.12 +0.64 1.40 £0.16 2.98 +1.64
I)PMZ_Si{ﬁjﬂg-kg’l ,PAHs ifﬁﬂﬂmg-kg’l ,%@%iﬂiﬂﬂmg-kg’l
*2 TREBMBEEET 4 37 PAHs BHEBEF" /mg-kg ™!
Table 2 Emission factors of 4 ring PAHs in different studies/mg-kg ™!
YR BT bR Flua Py BaA Chr SCiik
HEMN Ak 0.15+0.08 0.15 +0. 08 0.04 0. 02 0.08 +0. 01 ENGIE
THAF i ek 1.38(0.55 ~2.41) 1.35(0.53 ~2.35) 0.57(0.16 ~1.23) 0.62(0.24 ~1.26) AT
(% N 12 /] Y S Ak 7.06(3.24 ~13.15)  6.23(2.79~13.34)  1.19(0.52 ~2.58) 1.16(0.61 ~2.71) [5]
B =Ryt Ak 6.25(4.8~7.9) 5.15(1.3~9.1) 3.35(1.0 ~8.5) 4.80(3~6.5) [22]
T ke Ak 2.47 2.43 0. 68 0.67 [23]
A = NA 0.19(0. 14 ~0.27) 0.15(0.11 ~0.23) 0.02(nd ~0.06) 0.12(0.07 ~0.17) [24]
TR Jef kit NA 0. 66 0.55 0.11 0.14 [25]
1) NA /R KA

2.3 FEREEHERCN T B 2 AR

BEE 25 A6 A W HE I - 19 5 AR5 A [A] T
PAHs b &4, HERH B R B/NI T Ry . /INAE R
FF[(238.81 + 33.62) mg-kg™' ] > H3 16 #5 #F
[(147.12 £22.52) mg-kg ™' | > ERAEFF[ (140. 02
+4.17) mg-kg™' ] > LR [(77.35 £ 51.64)
mg-kg_]} > 7J($§$|d:|:7ﬂ:[ (52.34 £50.16) mg-kg_l]

(F1). AREVEREZAA W Z 8, He b T ok
H LG, 5 g RS ) SR ) 72% ~96% , H.
HHE R 5 PM, s 1R T 2 (8] 47 76 8 3 1 O
MHHER(r=0.714,P <0.01,n=29) , %H] LG 7]
VER A=W BRI HE O TS TE R 5. AR 3 1L
ANEISCHR LG HER B 777 0, #R ke O =R A 4 i
AT LG BHEL A T A, Gao 0 5T
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KI, Me e tRAS T oA HLA AR Rk 2 B R T
15 f5. BB T, AL IR KRR kA4
FALTR 7R IR R I 400°C B | 22 e 75 SR M & A i
RE L= 20 M= — P 2212 1 [ A 4k
AR, AR 2B ALY, H LG A G
RAEFRAN . Shafizadeh 45> i 57 K BL &% £F
A 2 IRACIR e it 23 77 15 BT 22 1Y) e e 4 SR
AR S5 H = A AR /D B 1) 22 Tie 45 SR, T e S5 AN [
AW TR 2 & AN R A K.

fE KA P, HH A 22 e 4 S8 i LA AR W) TR
Whbe P — TRk, ELHERGHE A K S IRBE 5 AT Wi,
WIAT DL RS PM,,  FURL ) Ko A 1) Bk e 1 3 HE ik
AURL R LG BT (5 He 22 57, s A AR W e
XA PM, S FOTTRR. Wang 452 SR 5 A6
KA PM, 14 25 ) J5 098 e ok R Bk 1T 3k 4. 0% ~
19% . MR 1 s IE AR D Bk e,

LG FHERCH - B o5 0Ri 4 o 1 3 ( LG/ PM,, 5 ) #8
FEAE I 225, R A5 A 3 A 0 0 I ik
b, FEAEAR KB P, 1M HL, ASAF 5T 3R A5 19
LG/PM, ; FLIEART O A B, (H 2t 3 80 RS A%
BEHERT) PM,, 5 iz FU (B 38 /N T 5 BB AA AL (1) RFAE.
Zhang ZE TS A: By TR BEAS B 1 LG/ PM, 1 HUAR
TE4.5% 2247, M AE AR M ix —WAE R 7.13% ~
22.8% ' S TAMST AL R

WHE IR, KA PM, AR | R R R
FFTOR A N EETE | R BRI 2
DA SR I 14 8 WL, TR 1 A 4 SRR e HE A1) BT
BRAR /N N 1 AT AR Y, RS Y R 2R R
] (HIRGE I R A AT (o + B) M HE IR 11515 T
JWE (o + B) FIRERE, H a-Glucose HIHEHT -1 /N
F B-Glucose , 5 52 0 35 A8 18 A 59 I 2= 45 SR —
M

R3S RE £ BRI A e R R R HE R E T

Table 3 Selected emission factors of LG in PM from different biomass burning

X R A 4 2 7Y ML A IR R A M BB LG MR /mg g ! ik
3RS NIk A : =
;@?ﬁ‘gﬂjﬁﬁf ;{féﬁfﬁ“?*’z ,“)éfit IR FF: 6.9 6.0, NEFEFF; 23.6 +
hE A PM, 5 T o W T e e g 130 BRI 11,2 2 6.4 MIERRFF. ABR
PUORBEI S IR AL APIIATE 14 02 1.6, BRI 29.8 £16.4
TR
0.076 m* BIAM Y HREER 0.5 ~2.0 ke,
FREERT ] 2 b, JREELE 150 ~250°C 2] HE BT 27.9 5.3, KFEFEFF: 18.3 =
M AR <2.5 pm W ERRHE 20 ~30 WK, HE ABCBURAT > 3.5, WM, 98.4 + 18.7 M ¥EH:: 44.5  [34]
BT DA S K i) A e AL B Bk £8.5
L//H
~28 m* [y, W TE 300°C , /K FEFEFT A
. - RelE , /INFE R B IR B, LA ~ 12 m® »min ™! - .
%( ~28 m? PM ’ ’ . ~ NEFEFF. ~
EE  HEEF(~28m’) 25 S8 A e 6 175 5 HE RS B B 20 ~ 30 KAEFEFE. ~87, /INEFEFF. ~26 [35]
W, AREHARAE
FRHIGEJCHRKE ARBEREI 0.5 ~ 1 b, 3
eI PR Y 7 PM, 5. PMy,  FRUKAERS FE A SE AR b8, SREETE T XU KFERSFT: 56.2(PM, 5) , 57.4(PM,,) [36]
5 mik
AN 110 V RN B, 220 V BT ACOREE 1R
pE AR PM, s SFEAMBBEER T RNEEIFBEEE 5. 29.8~64.7,45.2£13.7 [30]
A ALFEKRERSAE L AN R OK
FH 0 MR 20 i85 2 AOK R 20, 933 484 . 147. 3 #ER . 95.0, 11
K ARATE <25 Um0 ~30 WA ERREEE B 384,86 954,00 81.4 [31]
£ R L8 pm DELROETERRES SRS TN o a7 . 13804, B0 228 [32]

TR A

2.4 PAHs N/ RMOGAE5h 12
2.4.1 BB A 85 PRI RO FE S5

W B0 T AN Be it REE I PM,, s 2R B 53y
12 S50y, 43 5010 & s — 25 vh ) PAHs 1 LG, K 50
IS AR L G P 7 5K IR I | 19 3 A 2 75 355
SRR 2 | 3 PR PAHs RO S) M4 22 (R Br o fi
ZRSD /T 11% ~19% Z [8]) | 1fi 4 3 K F = 3%

PAHs FYZE S35 /N(RSD A+ F 4.4% ~7.0% Z[])
LG Y RSD WA, 4 15. 8% , FEAS T /& #4950 43 A
MR, R, S IRSE IR ik 1 B bRtk &4 b
3R PAHs Al LG. 53 BU—3Kk A28, [RIRERS 2o 12 %5
ByIe  BEAL IR, B4 6 1%, BT ek S AR
o Hoh— g AR SR, D — AN Y, R 2P i AT
JERASEES. JGRR 8 h E I W I LB P A
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Fig. 1 Remaining fractions of selected PAHs

and LG with and without UV irradiation

2.4.2 ObfpshJ12E9cR
HR A T AP R 5L 50 W 1B O 20 2 S50 i
JEREEL T [E] 5 4 10 h, BORE S B E]EH 0, 30, 60,
90, 120, 150, 180, 240, 300, 360 , 480 F1600 min.
PAHs JGAf 8l 125 S5 it FH 2R R R 55 R AA R Be i
JEREE PM, SRR S 1 LG S 3h 712 5256 R FHHEL
PR 25 i 1) EORAE FFIRBEAE . 8%, PAHs G AR

IFIN— R By S 2
¢, = ¢y et (1)
K, e, File, 23 310 BE RS H AR & W ZERT IR (0,
min ) FIPAERTZ (¢, min) B8R B8 &, b, 0 2 WG A
MR (min ™). AT I T HEE PM, , K &
(FL, F2) R E EAMARHFEM (F3 | F4) tf PAHs JGf#
BOREHA2ZS (K 2). FI M F2 22 g PAHs 1
AR 27 ng F1 78 ng, F3 Fil F4 2R PAHS
SR 215 ng F1713 ng. MIE 2 Hh R R BB
ATLAE H, RIZERE D, 2R 5 PAHs (997 2kt 14
B, 6] — PAH fb & 00 A 5 B2 IR AR 1
]S PR AR UK B9 3R B N T
e UV A3 6. AWF58 3 B 0 60 R L5 ok B 26 119 R
Y B PAHs BEMERAR . ISR IREE KA R 4
R BE A ) UKL | BaA. (14 /G i o8 1 Bk
i (4, T L BaA 1 BaP (R i R 5 B0 b T3
)43 S A /& Chr #1 BeP S Ui tofi 5. — AN,
PAHs BCREAR R 5 H A F iR/ 4TS L
FHURIER — B I F BN S8 Ak 7 A8 AT, D' R fig
B, A R IR B PAHS, 4580 5% ) 6 IR

HRFHOE/N Y PAHs WOGRE R R AL 5 A H
PERTA G, A SR A2 3552 Wi PAHs (190G RE .
Sanches 2 #f9¢ T PAHs 7EAN[E 98 UV BBEFF
OGREfR, K BLREE UV BUBS 3R PAHs [ OGRE Mg in
P, de Bruyn 551 BF5Y R BB S B RR AETERY 5%
PER U AR BCT R, 2RO E R =5
PAHs S& RO T, PAHs [GREMRESZ A B 4544
MREEoR | A B N EE 2 R R . ik —2P
F5E A W R 6 JURE Hh PAHs FYOG AR sl 22, 18
o 2 IR AT URE 1 41, G H 2 B DGR

, N 41
M R e
0.008
O F1 OF2 B F3 O F4
0.006
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Fig. 2 Comparison of £ for some selected PAHs
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2500, WGBS FOR IR Eb fF s bl 2 & AR AR k.
K 3 BT 4 AERAEHUAE[ Flua/ (Flua + Py) | IP/ (1P
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/NI RE (1 T TP/ (1P + BgP) B0 R R, {H F3
R4 B X P ARRAE F B ARG RRES SR 4 T2
Yy FRRBE A RRE LSS T ( >0.5) 1 g — 2 E BT X
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S AR e A O, 48 R AE SE PRIME iz
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RIFFFIEA .

R LG BGIRTR K [RIRE A L — K 3l Ty 2
(E4) , HOCAHE 2R3 %0(0.004 5 min ") 54EH
BRBE UKL 1 BaA AY G fif B R R %K (0.004 1 ~
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10 3] BINEE . A ALY SR B HEL 22 3505 ke RO 2R AL 5 W BB 3579

Flua/Flua + Pyr)

0.40 ; .
0 200 400 600
0.60
D
=
T 040
f [0 b
<
&
E (c)
g 020
1
0 %
0 200 400 600

& B (F)/min

0.70

’ee-e-%e—e—e—e\e_o

(®)

J:
0.50 M&

IPAIP + BaP)

0.30 - -

BaP/(BaP + BeP)

0 200 400 600
J F e ()/min

B3 AEELELERM PAHs $HELL BTN

Fig. 3 Variations of PAHs source characteristic ratios during the irradiation period
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