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Atmospheric Deposition of PAHs in Dashiwei Karst Tiankeng Group in Leye,

Guangxi

KONG Xiang-sheng'**, QI Shi-hua®, HUANG Bao-jian', ZHANG Yuan’, LI jie'

(1. Institude of Karst Geology, Chinese Academy of Geological Sciences, Guilin 541004, China; 2. Key Laboratory of Biogeology and
Environmental Geology, Ministry of Education, China University of Geoscience, Wuhan 430074, China; 3. Key Open Laboratory of
Karst Ecosystem and Rocky Desertification Control, Chinese Academy of Geological Sciences, Guilin 541004, China)

Abstract: In order to understand atmospheric deposition of polycyclic aromatic hydrocarbons impact on ecological environment of
Dashiwei Karst Tiankeng Group in Leye County, Guangxi ( National Geological Park ), the dry and wet deposition samples around
Dashiwei Tiankeng were collected by season for a year, and were analyzed utilizing GC-MS for 16 EPA PAHs. The results showed that
PAH depositional fluxes ranged from 132.36-1655.27 ng+(m’-d) ~', with an average value of 855.00 ng-(m’>-d) ~'. Weight of
PAHs which deposited into Dashiwei Tiankeng was 51.98 g-a™', and the dominant PAH compounds are benzo [ b ] fluoranthene,
chrysene, benzo[ a|pryene, benzo[ k ] fluoranthene, anthracene, phenanthrene and naphthalene. Spatial distribution of PAHs around
Dashiwei Tiankeng was: the east valley entrance > the south valley entrance > the north valley entrance > the west peak; seasonal
variability of PAH depositional fluxes was: spring > summer > autumn > winter. Deposition fluxes of PAHs were 4. 6 times higher in
spring and summer than those in autumn and winter. The dominant PAH compounds were 4-6 rings PAHs in spring and summer, but
the dominant PAH compounds were 2-3 rings PAHs in autumn and winter. PAH depositional fluxes in this study area were closely
related with precipitation, wind direction, temperature, wind speed and location of pollution sources. PAHs increased in spring and
summer in Dashiwei Karst Tiankeng Group, this could be transported by atmospheric movement from higher air temperature and lower
elevation areas where industry developed in Guangxi.

Key words : polycyclic aromatic hydrocarbons ( PAHs) ; karst; Dashiwei Tiankeng; dry and wet depositions; Leye Guangxi
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MU 1 m; BEEDRA N2 500 mL, AT 50 mL 255
FIKAN 20% FRER AR 5 mL i % B 77 A0 40 ) w2 A
K, I F B S A 2. AN o8 HoR 4 3 RSB IT
FEAERL 16 A4S FR AR AR 5 Bl il A 3 2 ) 47 ]
S EE HEA TR [ 43 B K B OK R AR i T - 20C
R URORE 20T, RS MR R TR R
UL 1 (a) . 1(d). FHARLAY RAE 256 B RTRR 3 UL SCRik
[5,16].
2.2 M55
2.2.1 FEEH SR

AHURF . A F L AIE O ke (R FRG) N
(HPLC 2% ) 5 JoKBRRREN (73 Hr2k) 15 450°C Y 5 i
Wrhibe 4 h, TR B AAEER 1100 ~200 H
(ZEHTH) A e 2 R [CHR ERE 0 72 h )5,
60°C FHET | GEBEAE 180°C A ALASTE 240°C 43 3%
1612 h, (2 B E IR F A B 50 3% 19 L5
FoKBEWE M, P )5 i T T b2 H. PAH Rl
873 (351 Supeco) : & Z A JE-d,, AR -dg  FE-d,, |
-d, FIFE-d,, . PIbRARIfE . 75 R,
2.2.2  FESAOEEECRIAAL

H IR ITRERE & A S U AR R T R A2 5 oK
(53 B AR T TR s b TR S FR 2o D
H e R AR AR A A v E B AR O 1000
mL, % 2 WHFAT , 8K 500 mL, MERH & B K T3
T2k A 25 mL S e 2 PAH [BISCRAR /R Y)
(ZAUE-d  ZR-dg FAE-d,, (-, FIdE-d,) , TR R
GRAETE Z  FHTCK BRI =1k — 5
FHAT B BFIRB T, A 25 mL A i E R
IR EREAEER 3 K. e F A e R R T K A R
B R — TR TP ISR . R s B A
RIS AR 220 2 mL, A 1 mL W IEC be)e , HEE
I/ BALERZNTHE (1 em AR Bk (E BT %
B HTFTEEEAG6 cm BEEK K& 3 em HE L
BB WA WG A B S, 25 mL B9 A H B/ IE
Ot (2: 3, AR L) TR G O DA I, 3 A I W A4
FIARSRAR 2 0.5 mL, SRS %5 2 2 mL (% 41 iR
AR 0.2 mL, LA 4w IR (75 F LK ) i
AVK A A AR DL SR AR A RS-k e Y
(Agilent ,6890N GC/5975MSD) & &3

Rt A i A R A DA S A 120 mL — 5 H
ot S PAH [MIBCRFE /R, R R KA FH &
SENGERZENE 24 b, [R) BsF 7 i FHSCSE A i 1 bt Hhom
N R AR, ZEH B e 46 22 5 mL, LR 2D SR W)
IKGTHT

16 Fft PAHs MHAHEAR 4. 2 ~3 A ZE (Nap) |
Jeki (Acy) JE (Ace) %5 (Flu) JE(Phe) (& (Ant) |
DB (FIA) , 4 3R NEE (Pyr) JEJIF[a] B (BaA) 5
(Chr) ZEFF[b] 9 (BbF) FRFF[ k] 9B (BKF) , 5
WA [a] B (BaP) EiFf[1,2,3-cd]EE(InP) \
A a,h] B (DaA) , NI AAFH:[ ghi ] FE( BgP).
2.2.3 el ek

S ) R R A R A L/ B R RIE (QA/QC) HE
2 WSCER [ 17 ]. A Hr ik B 4% vk 25 1 inds
25 [ B BINbR BOPATRE A T 5T R N BT A
T IR R R AT — A28 U RE, &5 LA
WA B A, PR T A R R4 7R 2K B
o FCH L AT D3RG 78 R R o ) 461
FEFN BT 5% ), [0 fie 287 4 {6 0 R 82% , i I A
72% ~102% 5 ¥ AT HIHE 20% L ; O
AR 0.1 ~1.0 ng-L~".

3 #HREIHE

3.1 RAFRUEY) PAHS (3T FE & F12H ik

KA FERYTRA T HRUTRE Y T PAHs (91T RE 8
LR L KA TRICREY 4% 16 Fi PAHs ¥4
Kt BREIIE[1,2,3-ed ] 8, 2K [a, h ] &
[ghi] d6iX 3 Fi fb & P46 R 2 5 K 87.5% |
56.2% F179. 9% 4, Hi4x 13 kG 18 100% ,
UL PAHs AR H R .

FRAREE B A B RYOEE 11 km B9 SR BIRZ 4
AP R B 2 R AR 550 )
360, 723, 243 . 45 mm, X B RS REK
> PAHs ¥ & 43 5 4 615.91, 310.43, 95.87,
108. 81 ng-L™'; & Bk L FERABEAL MU
B % Sk 0.258, 0.021, 0.056. 0.134
ge(m’+d) ", 4 4E B L UL M E BN 42,68
g-(m’-a) "' AR Bk A FREART D PAHS WKL
43 ) S 3470.64, 13980.40, 7028.00, 854.02
ng-g ' SEI{E N6 333.27 ng-g ', MIEIT /N T A
FRAEUST R T PG AN T KRR R
> PAHs WeJ¥ (432.41 pg-g™'), b H Zp A
> PAHs MRS, 2118, H 2 K AFKA
FARTIMER > PAHs AYUTFEE 543 3 M1 655.27
1152.79 ., 479.57 . 132.36 ng-(m’-d) ', F¥HHE K
855.00 ng+(m’-d) "' [312.1 pg-(m*-a) ' ]. Hf
2 ~3 HHIH 310.03 ng- (m*-d) ~' 4 K 415. 94
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£1 XAEXRBASTIE PAHs ifEEE/ ng-(m?-d) !

Table I  Dry and wet depositions fluxes of PAHs from
Dashiwei Tiankeng/ ng+ (m?-d) ~!
PAHs H#F HZ &s A7
Nap 76. 18 115.45 73.26 7.49
Acy 8.04 9.54 8.02 1.08
Ace 5.16 8.40 5.09 1.62
Flu 10. 07 11.50 55.86 5.36
Phe 58.20 83.05 134.98 29.81
Ant 70.21 88.35 141. 54 31.37
FIA 94.85 61.56 28.87 15. 18
Pyr 40. 83 49.73 15.97 8.99
BaA 85.94 56.76 4.28 3.50
Chr 229.74 150. 90 4.77 3.16
BbF 427.11 230. 48 1.94 7.33
BkF 202. 96 128. 94 1.74 8. 66
BaP 232.89 131.39 2.51 6.56
InP 37.41 7.25 0.46 0.97
DaA 28.87 5.74 0.01 0.42
BgP 46.75 13.71 0.25 0. 86
Z PAHs 1655.27 1152.79  479.57 132.36
2 ~3 3 Z PAHs 322.73 377.85 447.62 91.90
4 Z PAHs 986. 59 616. 80 28.73 31.63
5~6 3 Z PAHs 345.94 158. 10 3.23 8.82

ng-(m’-d) ™", 5 ~6 FMHH 129.02 ng-(m*-d) .
Fie KA BRI TR AL 1. 67 x 10° m® 58 #5831
[FEZ3 NN ) 1 E TN 2 by Nl I N A 6
> PHAs JiF Ry 51.98 g.

WE 2 fis , KRR UIE PAHs 1R H 1, 3
BELIZEIF[b] 5 TE (19.5% ) g (11.4% ) AT [a]

EE(10.9% ) FRIFF[ k] 2B (10.0% ) (9. 7% ) FE
(9.0%) .25(8.0% ) NWE. BKRMEHREEFES, i
ME R A ZE. B BREAEFSR MR (TARC) #2416
FEAEEUEY) BaA | BbF , BKF | BaP ., InP £ DbA ¥
TR B 403. 54 ng- (m?-d) ~', i BT Y
47.2%.

_ 450

5 400 ;%
E 350 o
& 300 CES
& 250

§ 200

2

2 LEk o b

= L JEHKhe B F Lalk

Nap Acy Ace Flu Phe Ant FIA Pyr BaA Chr BbF BKF BaP InP DaA BgP

B2 XSTETRMEEYS PAHs BRI E
Fig. 2 Components of 16 PAHs in the wet and dry deposition

S ENANA XA (W 2) , ARPTIEINER
SHHER I Nap J7 , KRR D" PAHSs (15) MIULRE
Wk 124.87 ~1579.09 ng-(m*-d) ' [ FHHE N
824.95 ng-(m’-d) ~']. ST (TR AT X 38k
ARG, B AR T IR M Aedb b IX I AR RE,
53 H Gijiang-Gun , Daeyeon-dong . 1 [E [ 22 117 [X
2, TR [ E AR X R A el A
VKN o s LU EIE AR L, SRR T B S Y
Starolesnianske ], 532 E Y Michigan 14, I i &
TR AL Svalbard ] % 4 (1Y Escura =5 LL1#
TH LA SR A B B U Y oK T A 6.

£2 ASTFE D PAHs (15) MEEE 5L KAtLE

Table 2 Comparison of atmospheric depositional fluxes of Z PAHs (15) in the study area with other world locations

b A > PAHs (15) " ilit/ ng-(m?-d) ! KAL) (A0 SCifk £
SR 1114 2001 ~2002 [19] U
ik 85 2001 ~2002 [19] U
b AR AR 5900 ~49 300 2005 ~2006 [20] S
At Hh X (3T ) 6300 ~ 16 400 2005 ~2006 [21] U
AL HBIX (X R ) 1000 ~1 600 2005 ~ 2006 [21] R
Gijiang-Gun ( Korea) 178. 08 ~1260.2(506.85)% 2002 ~2004 [16] S
Daeyeon-dong ( Korea) 175.6 ~1671.2(808.22) 2002 ~2004 [16] U
Paris urban( France) 157 ~ 1294 1999 ~ 2000 [5] U
Paris rural ( France) 50 1999 ~2000 [5] S
Lake Svalbard ( Norwegian Arctic) 14.79 ~391.8(154.79) 2005 [22] R
Lake Starolesnianske ( Slovakia) 4657.5 1999 [4] R
Lake Escura( Portugal ) 284.9 1999 [4] R
Lake Michigan( USA) 1369.9 ~2191.8 1996 [23] R
Ice core Mt. Everest, Himalayas 80 ~200 2005 [12] R
IR Rl KA B R T 124. 87 ~1579. 09(824. 95) 2007 ~2008 NI R

1) > PAHs (15) FRERZESMG 15 0 PAH 215 2) U FRIRTTIXIR, S FORTIRRIXER, R Fas i i ; 3) 369N B30 B2
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3.2 PAHs KA TIRUTREE & (1425 (8] 43 7

WK 3 frs, 5 T KA BRYUA R Y (&R
B RREE JCEEE PR ) 55 B Rk A& 4 D
TR TIOR8 R, 24FE R TRIIEY)
H > PAHSs UTFAE 545 8] 4040 /MR YCH - B8 1
[1411.41 ng-(m*-d) "] = & H O [ 1392.39
ng-(m>-d) '] > LI 1T [622. 68 ng+(m’-d) '] >
PUiE [ 389. 85 ng+ (m’+d) '], X5 CHR[15] Ri&
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