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Abstract .

were collected by polyurethane foam passive samplers (PUF-PAS) and atmospheric dry and wet depositions collector,

The samples of ambient air and atmospheric dry and wet deposition in summer and winter of Nanning

16 priority control pollutants of polycyclic aromatic hydrocarbons (PAHs) in these samples were quantitative analyzed
using gas chromatography-mass spectrometry instrument (GC-MS). The results showed that PAHs depositional flu-
xes in winter and summer has an average value of 581. 06,174, 59 ng/(m? * d) respectively. Dominant PAHs com-
pounds were 2-3 rings PAHs in winter,but dominant PAHs compounds were 4-6 rings PAHs in summer. The aver-
age PAHs concentration in air of winter and summer were 149. 16 and 168. 70 ng/d respectively. Dominant PAHs
compounds in air were 2-3 rings PAHs, Temporal and spatial distribution of PAHs in atmospheric deposition of win-
ter were commercial and living area™ the agriculture area”>the industrial district, the atmospheric PAHs deposition in
summer followed the order of industrial district>the agriculture area>>the commercial and living area,and the PAHs
concentrations in winter was 3. 3 times of that in summer. Temporal and spatial distribution of PAHs in air of winter
were: the industrial district>>the agriculture area>>the commercial and living area,in air of summmer were the agricul-
ture area>>the industrial district™ the commercial and living area,and the PAHs concentrations in winter was slightly
less than in summer.

Keywords: polycyclic aromatic hydrocarbons; environmental air; atmospheric dry and wet depositions; air pas-

sive sampler; Nanning
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1 MREiEHR

BT XA T B T 4 bV R 0 L VL VLB A e B
R, ETEBI N ERR-EEAN A ER
o R, ETAERAE ‘X" FERES T
TE. B MTXEGTELZENE. GEAH
B SM I FEEM NN ER , G2 REHXE
B, MR TETTHRNEER., ATHREHE
BB B KSR, RIGENE A FHRIBTE 21,6
CEAXERAN LA EHEBELIZ8TC,ESE
B#W 7.8 A.FHKIEE28.2°C, FHEWEE
1304. 2 mm,HAXRERN 79% . RFEBEITRE R,
RACRUE 5 41, 5%, PR A A AL Ka L &
3.1%, ZETFHNE 2.2 m/s, B L7 8 @S
3834 km* , ZETHERE 1037 m’/s. HTHXE
FEFEMTFR IEK.ASEX.RRK.ET
X 6 WX, M 6 476 km®, 2011 FETHEMREK
B 200 km®, A 267.1 F A, ETEEUNT
WRIE JUEUEE RAEXRE.

2 #HEERE

2.1 Ha&RE
BHEHETHTELER AR RETHERS 3
MEEBRITRB A B KET 201148 H 4 H
F11A4H,X2FF2011411 4 HE 201241
A4H AHRERSTRBUEYHESREMS. R
EETHARDEER (510 E 2/ MEfEia X
.2 M RBEASHARTELER R MES
R TR, B 1 ARERBREEFREE
ERE, REATESRE, BAaEEEmW, ERLE
1(fEK 1.
RETFBRESHERZSESIRER - EER
FRESEEBEL 10 m BHBRRYTH, AU
B RARESE B BT H BB XETE
FREBORLIERR 16 om, HEYE 1 o &4
BB A Y 7 500 mL, N 50 mL ZEF KA
204 (REABOMME 5 mL VB0 REH M A #EK
ERGFRGHECER., LA 1., RETE

REHZNETTEMHRERBE PUDBKA AT
RESSHHEIIE 00 HREh . HE
14 cm,JEHE 1. 35 cm, FEEFH 365 cm® , 13 4. 40 g,
R 207 em® , 85 0. 021 3 g/em® , BRB U 2. 0~
3.5 m B, HERE 1), HERER, KETRIT
R RS FES  PUF ESEGRHARZHYE
BEFH, U LFERERTREE 4 CRE.7JA
ST .

2.2 #HHE5HH

2.2.1 Y& .AFGLRES

SRR #8 4 LC-Vpseries 5 3 W A0 & # {X.
RF-10Ax] F et il 25 #1 SPD-10Avp/SPD-10AVvp
AN SR (H A B HEA R ; Waters PAH Ciq, 3
FPRIIZ S 5 um, 250 mmX 4. 6 mm AEREGER
Waters 4> ®); LC-PAH, B R 2 A 5 pum, 250
mm X4, 6 mm A 854 (£ B Supeleco 24 7)) ; &R
B ALAE B 30.0 em X 1. 0 em; E KA. WA
R R R SE S &R S eE(12~13]—FL,

2.2.2 HEBEVRBEL

KEFBITEY BT ATAL G KA AT E
BHATHELSENHSE ELBE T RS T
BEHRE, BdSENRERERERLSE.

FETR IR B AR o 1 L KRS AT MA 30
g NaCl 89 1 L 4383, A 10 mL WE4 3 R
VERE SR A Y BE R TR ER VE R VR A TR S P,
BiA 100 mg/L I-BMEZHY . &5 MA 50 mL
EFER.FHEIBBLREFESKERTRES LE
5 min, TFHREXE12)—H.

R 71 PUF #Y 52 BUR 1L - B W 2 I8 4R 3 =X
PUF EARKRBRSER , EXRERPMA L0 g X
AKBERH.100 mg/L 1-FEERY, MA 80 mL IE
E-WEGEREL: DE®R. X+ 20 mL HHE
BWREM 12 h 5.7 70 CHEEBKE MR 6
h, DRSS CMI13] .

2.2.3 HEEHS5EERIE

eatrdBRFEEas iR E B BT
HITRBRIEMEEER. FEZAEIEHAES
i— A, Zadh B ke wHE TR R;
BAREREFERERRBETMA BRRERY
I-REERYeEREMHSREMERE W,
-REERY RIKR, TR 70.0%4~74.2%,F
B 72. 656 s BB E R 97. 354 ~109. 0%, F
WK 102, 1% ; S BEEREK 74. 7% ~93. 0%, F
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Fig.1 Schematic diagram of sampling locations and the samplers
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Table 1 Information of sampling points and the surroundings
HRES RN BER A /m FETHE R 35 B s e 5
NNDQ1 ETKl 6 ETK BB BNE. K 1 3 km & &K
NNDQ2 It EE D 10 LHEEK BEIVEAK,KE 1~3 km NEFFEKX
NNDQ3 AR 15 ESEX BE L CHER
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®2 BHFWHKRSTFEE PAHs HR"

Table 2 Wet and dry depositions fluxes of PAHs from Nanning suburb ng/(m? + d)
T £F HE
Bk Y H85 38 I 2 /K3CBA Bk I8 E I KB

Nap 188.97 ND 216.56 ND 13.55 ND
Acy ND ND 16, 745 ND 6.94 ND
Ace ND ND ND 11.88 ND ND

Flu 65.73 103, 24 71. 46 11,78 22. 67 24.20

Phe 85. 07 109, 00 113.34 35.78 55.39 11.33
Ant ND 8. 87 10, 88 ND 2,92 ND

Fla 49,10 108. 87 70, 36 17.22 33.61 6.72

Pyr 61.67 94. 29 90. 34 38. 39 28.17 5.14
BaA 14, 28 18.17 13.29 3.91 8.61 1,88
Chr 25,68 32.27 38. 14 21,82 14,94 ND
BbF 23.99 27.53 27.79 30.79 22,72 ND
BkF 5.25 8.96 7.80 2,77 8.22 ND
BaP 6. 44 12,24 9. 44 3.46 11.61 ND
DaA ND ND ND ND ND ND

InP ND ND ND 7.78 21,11 ND
BgP 7.42 ND ND 10. 06 28,39 ND

2:PAHs 533. 60 523.42 686. 17 195. 63 278. 86 4928

2~3 X PAHs 388. 87 330.01 199. 36 76.67 135.08 42. 26
4 I PAHs 130. 87 181.22 177.37 97, 68 82. 67 7.02
5~6 R 2 PAHs 13. 86 12,24 9. 44 21,29 61.11 ND

W OND Rk M. %3,
W K 83. 6%, Il RN AR B W REFET AN
71.4%~98. 6%, F ¥ {H A 81. 50 ; BB Bl i %
70.0% ~93. 4% . EH{H K 82. 1% ;28 SR [ Y %
70.2%~86. 5% . YN 77. 2% FATRE B HHXT
RENF20%, HEBHR BEWEN 2.0~3.5
ng/L, S FEMBELEER 0,04~0. 40 ng.

3 £R5iig

FRARE S B R s R SR o R A
BF3E 16  PAHs WUiR#8HR K : 2~3 ¥ ZE (Nap) .
FEH (Acy) J&E (Ace) . % (Flu) .3E(Phe) . E (Ant) |
FH (Fla),4 R (Pyr) . EH[a] B (BaA) . J§
(Chr) %3t b])% B (BbF) . % 3 (k] %% & (BkF), 5
B[ aliE (BaP) (B (1,2, 3-cd]J# (InP) . —
#3#[a,h]B(DaA),6 F HZFH g, h,i]FE(BeP).
3.1 KAFERRAKH PAHs @A A kEE

KETRIEY P, LR Ace.DaA 7 InP 3
R M 4. B4 13 #f PAHs g d; EER
DaA #h, H4x 15 # PAHs B3 . BRH . & F
4 282, 9~537. 0 ng/L, F-3¥{E 387. 3 ng/L; EFH
ND~13. 0 ng/L, F#18 6. 1 ng/L, Wb, &%
3% 7.15~70. 69 ng/g, F-¥I{E 32. 68 ng/g; HFE R
45, 14~501. 95 ng/g, ¥ H{H 264. 04 ng/g.

R THRYNEER FHERE X EE0
Bk 137.1.32.9 mm), B EW E T H,PAHs 1

AETEBARERII TR 2 AR 2TH, £ FE
T W FETE A AE K SCBA TR LM E B 4
% 533. 60,523, 42,686, 17 ng/(m* « ), F3 i@
% 581. 06 ng/(m" » d), kL 2~3 3 PAHs k3,
b 69.89 % REEFHKT . WHBHEMME K
3CBA 8 U1 F O & 43 1 A 195, 63,278, 86,49, 28
ng/(m?* « ), FHEE R 174. 59 ng/(m? - d), KA
4~6% PAHs B E, 5 51.49% H b5 /K CBA L
2~3 3 PAHs E(RE 2), X 5RELFLEHTE
RERBAEX, SHERR.LFRETRBIRER
ATFEZ. BREBEHRIATARC RBELK 6 F
TR Y BaA.,BbF ,BkF,BaP.InP il DaA M1
BB N 49. 67 ng/(m* + D, S EVIHEEARM
13.14%.

SEMA M KA, SRS ERWN
Nap 5, KSTETEY £ X PAHs MR ERN
49, 28 ~523. 42 ng/(m* + &) (EHHE K 307. 98
ng/(m? » &), ST (H R A Tk XKIRAH L, B8
BEFHRE M A 209 ng/(m? « d)) ., #1L (834
ng/(m?® « ))FFEA (781 ng/(m? « d)IE by
K (X3 TFILR%E,6 300~16 400 ng/(m? » d))I 3k
E B X (157~1 294 ng/(m? « d))F52 F1ib 5
FREERE (U T UL .5 900~49 300 ng/(m® » )T,
5 H Gijiang-gun B 5h (506. 85 ng/(m? « d))FM* 4
L ETHEE (03 ng/(m? » d)MF HEEHEHEEK
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£3 ETFTHREESSh PAHs AR

Table 3 Concentrations of PAHs in air of Nanning suburb ng/d
HH &% BE
Bk P H I K3 ETKl ¥ IAIE I 5 K 3CBA

T Nap 24.76 35. 31 30. 04 32.94 29,79 20. 63
Acy 1.31 2,38 1. 20 3.31 2.02 1.92

Ace ND ND ND 0. 88 2.56 ND
Flu 8.09 24,37 21,51 20.58 11. 63 10, 34
Phe 29.28 70. 08 47,78 80. 61 ND 25. 69

Ant 0.45 1.02 1.19 ND ND ND
Fla 12.85 46. 30 ND 69. 8 38.62 12, 84
Pyr 10.10 42,48 ND 56. 96 23.89 8.16
BaA 0.63 4.14 1.98 5.98 2.34 0. 64
Chr 1.78 7.00 4,27 14,12 6. 00 2.43
BbF 0,98 3.27 2. 28 5.63 3.08 0.93
BkF 0.42 1.47 0. 85 2.11 1.50 0. 36
BaP ND 0.98 0. 47 0.75 0.27 0.12

DaA ND ND ND ND ND ND
InP ND 1. 96 1.12 2.28 1.02 0.35
BgP ND 2.09 1.07 1. 83 0.84 0.32
2 PAHs 90. 65 243.05 113.77 297.79 123. 56 8475
2~3 X PAHs 76.73 179. 46 101.72 208.13 84. 62 71.43
4 2 PAHs 13.92 58.56 9.38 84.8 36. 81 12.52
5~6 3f PAHs ND 5. 04 2.66 4.86 2.13 0. 80

(50 ng/(m? » d))U¥ & F Daeyeon-dong i X
(808. 22 ng/(m? « )B4
3.2 ERBEA P PAHs #h Kk E fe il

BATHBRESSH PAHs S8 1% 3, HE
STTHL,&ZSKPETAKT WHEEIME K
SCBA 3 AR BE A B X PAHs M B 4y Bl R 90. 65,
243,05,113. 77 ng/d, ¥ {& % 149. 16 ng/d,4~6
¥ PAHs 4390 5 15.36%.26. 16%.10.58%; B &
FREPE T DI EHE IS ZIKICBA 3 R
A 2 PAHs & & 4 3 2 297. 79,123, 56, 84. 75
ng/d, E¥{H #168.70 ng/d,4~6 3 PAHs 48] &
30.11%.31.15%.15.72% ., SHEESH,EF 34
St 5 # A Phe, Nap, Fla, Pyr.Flu #1 Chr6 f %
T, 91.89% ;R FET K UWHEBHEEF
MF, 0% — 7K A L) Phe,Nap.Flu il Chr4 # %
F,592.97%(RWE 3, Xt 5REEFDF LK
BRFRX.

5 A b X B AR R O B AT R AT LB, AR
RESHFEERFVHAEANKRIL=AMWBREE.
s 1l AR (43 B K 477,416,301 ng/d) 1K, B F &
# Eastern(63 ng/d) ; K T X1 i 0103 4R 58 i o
EET A S+ PAHs(ZPAHI) WA  H % (45
A 508,245 ng/d) .

3.3 RATEA%H T PAHs ot 25 4542

CERL16 4 E A VLIS Y R S B85 KA .

s 38 o

REA X, BT AR INAEX K PAHs EEZE R,
FER R T Tl KT Raf K8, R
PREHROFEENERYE R, §TH
R HBE R, 2FERTHNEE EE2E RN
AR FER K EAZESRM AR K. R
HNNDQL BRI N FHETHERRS, URELK R
FiRFERNNDQZ PHEEIMTHTHILEH
AR AT X 9 F 5 M NNDQ3 58 7k STBA R T
B THLAETRE, DLUEA Rl M mE.

i 4 FiR,ETHRE 3 KK A PAHs YK
STERIUERERE NNEMEEE, £F .85 KX
BA>ETAK>UHEEMES . DHEEH>E
TR >HE KX . £%F PAHs KK TR ITHK
BEAKTEZE,FHP3.3M. N\ PAHs WHSS
W &AZETK PHEEDN B AIARKT
WIEY P 4~6 38 PAHs 48] 5 27. 12%.
36.96%.27.22% , M H F4 51 560. 81%.51.56 % .
14.25%, BT B REL M E T AT YHaE
IREER 4~6 X PAHs R ER TRV JBEKX, 3
A WBIRRYN W Al 8 PAHs & 15 3L Y vk g
BETTX-T3R-RAN 2B EBR, ATV R KTF4
FREE, mrEmRAFRY, B R B B,
WA L HEB B KB PAHs S 8. R AT
B, BT EMNNYEAEERT >0 RME,
RS> TEC~3F)PAHsHEBES FEU~6)
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Fig.2 Components of PAHs in the wet and dry deposition

MIBEE., XAFSBEM PAHs GRYERE
Byl , MEESESRE,PAHs 5§y 2 mEE T
W, B G T T X HE R A9 PAHs K38 43 3 BE B U RE
EWR ML, 34 % PAHs W RE TR IR
BEEREESFE, BRER]TRIREERME
B SRR R < g T T A b [l U3 2R B R ) SR A X 8
B, REMRETE, FKPHEER TR PAHs B #E
BRHEASK P, T FHUMET D PAHs BRE KK
H,EREEASTEITMEE PAHs T EHRH7E
SR b, B 4~6 3K PAHs A E(ETHIILIL
FRABE B CEX, ERENRERSRIET SR
BoOERERTERERSE, BHE ZKCBARER
e i i A8 2~3 3F PAHs).
3.4 kAP PAHsthm2iF &

WmE 5 s, & ES K% PAHs SR EEKK
RO HEEDSE _ARXASETK L ETK

B BEFRI®#E, B 4~6 3 PAHs H#(15. 36 %)
B E IR (26.16%), M HHE K XA®
(10.58%) ;M H #25 K+ PAHs JiME B KK A
K>y A I > 8 KSR, BT KT W
HEETEME,H 14~6 3 PAHs L (30. 11%)
S59HEBEMEY 31 15%), MHLE KX
(15.72%)., BELE,3ARHERAPEEES|F
PAHs #14~6 3 PAHs B T&E, HHEZERAE
HFTF 4~6 8 PAHs 8. 8.

mE s iR, & ZE TR ES+H PAHs Jif
BEENMMILESRMK 2. 3F7 XMETK 5 HEE
HEATERNERERER SR RRGE . R EE
XK. HEEL A ARBER . EHGEE,
ITRAAEZ 100 m BEMEE 2 8, 5 HEERE, R
g RS HWS PAHs ER, ME F AT
FHPRH1. 3~3.2 kmib , K[ {476 & H f1 &
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Fig.4 Temporal and spatial distribution of PAHs in wet and dry deposition of Nanning suburb
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Fig.5 Temporal and spatial distribution of PAHs in air of Nanning suburb
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Table 4 Relative ratios of PAHs in wet and dry deposition and air in Nanning suburb

iz Lk & i =
' = O bl I o5 KU 1= O Wt Ik 3CBA
- Fla/(Fla+Pyr) 0. 44 0. 54 0. 44 0.51 0. 54 0.57
KETFRIEY a7 (BaA+ Chr) 0. 36 0. 36 0. 26 0.38 0. 37 1.00
Fla/(Fla+Pyr) 0.56 0.52 0.55 0. 62 0. 61
REES . ;
BaA/(BaA+Chr) 0. 26 0. 37 0.32 0. 30 0. 28 0.21

MELFES F5K P PAHs fiEEET . =
KX TR THLIbE X, R E A LB X RN
B, TR AR SRS R, KA
WRB W EHAE. RETEUXBRIAE.
M3, 8 /K XL B S H PAHs iR E R L
EEH 25.51%, 28+ 4~6 F PAHs WL I E &
(15. 72 %) LR 2 (10. 58 Y0) & .

B45@5 kBTN FLEHNESE, KKTE
T 4~6 3F PAHs LBl 5= S FHAEA —
Bk, BZs S b 4~6 3¢ PAHs L) 85 B9 X 38, B AE
BHPOE, XRA TSR 5EW.FAEP PAHs
i s B — Btk , (Rt 3R B9 T A% B 5T A W B
EEERBMTENESE. WL R TRITEY S
PAHs IR BB S = 8FN AT A BRFE B K
W SCHR[16,18 ] B, X = K E, B #) F PAHs
RUTRE, MREKAF T BRELERE W
PAHs TEMERZ - EENEWERARN TES
t PAHs fTREDY . XS KLERHLSEMARK
FIEFEY h PAHs B EBSEE.

3.5 XAFEP PAHs 4 kB

# YUNKER Z™ {338, &1 7 BaA/(BaA+
Chr) \Fla/(Fla+Pyr) & & i . fE B T th R 7 I I
EEEERREDHHIE PAHs §9 A M EHRE
Y., EREAFEF,Fla/ (Flat+Pyr) <0, 40, FRELA
HilE R E ;0. 40<Fla/(Fla+Pyr)<<0. 50, KL H
i B R 2 B 1% 1B & UB ; Fla/ (Fla+ Pyr) >>0. 50,
FIEAE B ARBEE I E. BaA/(BaA+ Chr) <
0. 20, F=F LA G ¥R £ ;0. 20<<BaA/ (BaA+Chr)<C

0. 35, F1E 0 A TH IR FR 58 TR AY 1R A 8 ; BaA/ (BaA+
Chr)>0. 35, AL LURFEFEN £, R4FILTHET
TR RS TIBIEY MR E = [+ PAHs 1) Fla/
(Fla+Pyr) .BaA/(BaA+Chr),
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Pyr).BaA/(BaA+Chr) ¥ B R UME N ETHES
WX E Y H A BT E KB NAE R EERAR
BEAE R REIR B b HEBOIT B, T E 7K EEXRRE
TR T8 3 KRR B HEE RS
RRALRNFERBEMAMOREE., EEX I KX
BEBRT—TURENEMBEER. Bk, EH
DFIREY AL HN PAHs REEESHEF
B 48 ) B M A

4 & &

D) BTFTRL. . EEZRETRAREY FHE
B8 % 581. 06.174. 59 ng/(m? » d) , KL 2~3
R PAHs HF ,EFELU4~6 A PAHs B E. &K
ZEWE S+ PAHs B B HEDHH149.16,
168.70 ng/d, ¥l 2~3 3 PAHs k¥, SHMbH
REAMERFEHTHRAEE FTHHAERAEKR
KT Bty EET PAHs WE R K EH BRI,
S FRREY LA B H ¥ PAHs R B /R 5 5% K5
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