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Distribution and Source Analysis of Polycyclic Aromatic Hydrocarbons ( PAHs)
and Organochlorine Pesticides ( OCPs) in Soils from Shergyla Mountain,

Southeast Tibetan Plateau
LUO Dong-xia', ZHANG Shu-juan’, YANG Rui-giang' "

(1. State Key Laboratory of Environmental Chemistry and Ecotoxicology, Research Center for Eco-Environmental Sciences, Chinese
Academy of Sciences, Beijing 100085, China; 2. School of Environment, Tsinghua University, Beijing 100084, China)

Abstract ; Soils were collected from Shergyla Mountain shade slope and south-facing slope in southeast Tibetan Plateau (TP) in August
2012 and they were measured for polycyclic aromatic hydrocarbons ( PAHs) and organochlorine pesticides ( OCPs) (including HCHs

and DDTs). The concentrations of Z l()PAHS ranged from 99.3 to 1984 ng-g~' dw, with a mean value of 1 017 ng-g~' dw. HCHs

and DDTs in soils samples were in the range of 0.37-2.07 ng-g~' dw (mean 1. 15 ng-g™' dw) and 0.70-43.9 ng-g~' dw (mean
9.87 ng-g™' dw), respectively. The concentrations of all measured compounds were much higher than those in central or western TP,
and the PAHs concentration was even up to two orders of magnitude. The concentrations of a-HCH and DDTs in south-facing slope
increased with altitude, but HCHs and DDTs in shade slope had no significant correlation with altitude. There was no consistent
increasing or decreasing trend of PAHs in shade slope with altitude, and the concentrations of PAHs in south-facing slope showed a
higher value in lower altitude, indicating the existence of local pollution emissions. The PAHs profile was dominated by lighter
constituents (2 & 3-ring accounted for higher than 85% ) , inferring that the PAHs in the study area were largely influenced by long
range atmospheric transport (LRAT) of pollutants. The special diagnostic ratios of PAHs suggested that PAHs were mainly produced by
low temperature combustion of biomass and fossil fuels, except that two sampling sites of shade slope had been possibly influenced by
oil residue. The relatively low ratios of a/y-HCH inferred HCHs in the research area was the result of the combined contribution of the
historical technical HCHs and Lindan. The ratios of p,p'-DDE/p,p’-DDT and o, p'-DDT/p,p'-DDT indicated DDTs were from the
combined contribution of the historical technical DDTs and dicofol. According to the profile of PAHs, HCHs and DDTs and the
meteorological conditions of Shergyla Mountain, the transport of PAHs and OCPs in the study area was mainly influenced by the Indian
Monsoon.
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Fig. 1 Geographic location of sampling sites
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7716 180°C Fikfk 16 h 7 1. A AL 4. Sigma-
Aldrich A H 427, #£ 450°C R4k 20 h J5 FH 2% (&
BB MK KT, KRR . KRR
WML TR A 7E 550°C T iR4L 6 h.

Z W5 ke b T [ R EPA 16 O 4%
PAHs: 25 Judi, JE. 25, FE. B . . A
(a) B, 3. AT (b) 98 BRI (k) B, K (a)
L ER(1,2,3-cd) B, ZHTF (a,h) B, HFIF
(ghi) ] SRACIRTCARVE TR (LG 2R -dg . TEH-d,,
JE-dg  Hh-dy, | -, 3% 5 AR EZ IR I5 1) LA
BRI ( —URA) Y908 A AccuStandard A 7). A HL
R IRFRA W (F43E o-HCH |, B-HCH , y-HCH , 5-
HCH. p,p’-DDD. p,p’-DDE. o, p’-DDE HI p,p’-
DDT) g H AccuStandard 24 &, 1M o, p’-DDD #l o, p’-
DDT W H & Agusburg  Dr. Ehrenstorfer
Laboratoties. [FIithn R4 (PCB209) #12,4,5 ,6-
POSE 2K (TCmX) M NFRY) /NS ZE (OCN) It F
& €] Agusburg Dr. Ehrenstorfer Laboratoties.

£1 REAEEMIESEGIBRSE

Table 1  Information of sampling site and total organic

carbon for soils (TOC)

SRAE S ' MR /m 43 B LR %
YI-1 4500 6.25
YI-2 4400 9. 60
YI-3 4300 8.23
B YI-4 4200 9. 84
YI-5 4100 5.30
YI-6 4000 6. 84
YI-7 3900 6.51
YI-8 3800 9.11
YA-1 4400 9.63
YA-2 4300 12.36
YA-3 4200 7.14
Wi YA-4 4100 8.23
YA-5 4000 8.10
YA-6 3900 3.87
YA-7 3800 3.60

1.3 FESh AR
1.3.1 ZHHRKE

B2 ¢ +HES 10 g TKBRERENIE2IS , A H]
WCRFE R TAR L BRI 92 100 ng, FH 0 5 70 2 H
{L( DIONEX ASE 350) %, € B 77 o — 58 H -
IECHKE (11, R IR AR, ZEBURE N
100°C , Z£HUTE J1 01 500 psi, TR RECH 3 UK. 2EHL
WAL 28 KAV AR 2 2 mL, JEad ik IR-E AR
EFHE(NEZREFHRIKR I 6 g 3% HIETRREIR +4 52%
)25 EALER +5 ¢ TOKBRIREN ) ¥ ik, P985 H 10

mL IEC BES 50 mL G H be: 1IE 2 bE (203, L
Fb) BRI AT VR L. B b A Ve I R 4 S R A &
K-D i @ i AR Z W48 2 0.2 mL, %5
EHFE, E A2 0.5 mL. AXERA TR I PERE N
PR B (200 ng) .
1.3.2 AHLEKRZ

FREAIE 2 ¢ 1RES 10 ¢ oK AR AT,
AR 38 754 PCB209 1 TCmX 4% 10 ng, AL
Jrdila) b ZEBOR TR 28 AR % 2 mL, IF 3 R
PEREI -0 B B (N 2 FARICH 6 ¢ 30%
FIFRTEREIS +6 ¢ BB HL+ +5 ¢ TL/AKBREREN) ¥
b, Vet X 5 Se AR R PAHs ¥ Ak d 72 AL B
HIIMAZERE N FR NG ZE (10 ng).
1.4 {85t
L4.1 ZHHEKE

PAHs 28 5t 73 AT R FH 2 5842 7890-5975 #IX,
A TE- TSI (GC-MS) , Bt A ELJR. i H 4 DB-
5MS(30 m x0.25 mm x0.25 um) ; SN E 4R
AL A 1.2 mLemin ™'y PERECTREE . 280°C; #F
Fed: 1 pl, AR, THERR T N 60°C f4
F52 min, FELL6 °C -min ™' AR E 300°C , FHAAEF
10 min; 25 U5 A1 DU AT 0 36 43 514 300°C Al
180°C ; & f A A FHIE % 25 B (SIM) , IR FH N
PRI it
1.4.2 AHEKRZ

FES A HLEAR 25 19 73 B R L BER Agilent
7890 ARG, K I 2% A Ni wECD. R ARl #)%
P (R AR 0 A 0000 5, LAAS B0 B 1) s PR SR
PRI 285 SR B AR 85 AT 43 514 DB-5(60 m
x0.25 mm i.d x0.25 wm) F DB-1701 (60 m x0. 25
mm i.d x0.25 pm) ; ZHAHE AR, FHATE N
1.2 mLemin ', BARBWK; HEERE N 1w, At
¥ FHEFEF A 80°C f44E 1 min, ZRJ5 LA 4 °C -min ™'
RT3 230°C , A LA 25 °C -min ' YR T &
280°C , I-PR4E 10 min; HEFE T RAG I 5 1 B2 53 31 0
250°C £ 300°C..
1.5 sl

SO L FR AR IE A 0 T A . BT AR
IN—AN S 28 A A AR E . 25 vl L
K 28 (A5 B A TS i & R FERR I
PR P2 SR A3 50 Z-dg (84.7% +£7.1% ),
& Mi-d, (74.4% =+ 5.5%), dE-d,, (81.3% =
7.4% ) jE-d, (81.9% +4.3% ), t-d,, (98.1% =+
13.2% ) ,TCmX (83.6% +6.1% ), PCB209 (74.9%
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B 37 %

+4.8% ). PAHs i A&E 2 £ (19 A0 XF A5 o e 22 J&
8.54% +8.51% ,0CPs JFE 2 3 (1A FH XS B O 22
5.45% +6.75% . Z¥HI5E5APIER L0 5k
W (3 A5 L) YEF 53308 . 0.11 ~0.97 ng-g ™'
F10.01 ~0.07 ng-g™'. HEMMRATESES AN
B e, P TR I
1.6 TEHESAHLK

3 B A ML & R (TOC) I E SR H
Elementar vario TOC 73 M4, & B ER , I e 1R B2 A
950°C..

2 SRS

2.1 PAHs il OCPs )& /K

mF2 R, @RI T 5D > PAH
SHEJEE N 99.3 ~ 1984 ng-g™', FHME M 1017
ng-g . AP LIET D PAH A RHL
7 SR G st g R P -
VR LA B R R OR B R R T L, R T AR
ML RALT ) R R EA R X R RN

RPEFRILIX " 3 PAHs &5, 522 % 51l +
Herit PAHs 935 S AR ML, (ELAIR T BB e or L ik 1
HE PAHs & & [A] I A BF 5% (8 F= i il
> PAHs (R 22 NAP) i) & 5y 79.9 ~ 435
ng-g ' CPRIMENAL 176. 1 ng-g™") , I T 5 b F) 2R AR
LHE PAHs i ZIITRRA SR T BREE LIS,
JE. 25 FUE R B R R 3 R B, B AT 4
> PAHs B 35.7% | 23.6% & 13.4% , i K

Gy AR ET 5 L E R,

HCHs #1 DDTs B & = 43 % & 0.37 ~ 2.07
ngeg” (FIE M 1.15 ng-g™') H0.70 ~43.9
ng-g”' (F¥MEHN9.87 ng-g™ ). AWFFAFHIIL
FRAR A4 HCHs 193 i 5 175 5 s JL P 3 AR S il
AR EME AR X BRI
AU L k> ) R S M A 5 22 565 i L ik ) - 4%
o, SRR R R AR s R L
AR 8 FE R e 200 A B AR 0L, ARG T i 52 K T 9
ATl RSB DDTs A& 8K T
JERFRI R AR P R IR0 £

x2 AHRMEME LERELEEH PAHs, HCHs & DDTs FI&E" /ng-g !

Table 2 Concentrations of PAHs, HCHs and DDTs in soils samples from this study and other remote mountain areas/ng-g ="

SRAEHb A KAy PAHs HCHs DDTs
A5 2012 99.3 ~1984(1017)* 0.37 ~2.07(1.15)¢ 0.70 ~43.9(9.87)¢
i 2 pg 114 2010 201 +126° 0.40 £0.954 2.85 +4.00°

T T D v R A s 1) 2007 194 +196° 0.31 0. 22¢ 0.07 0. 06*

AT FEL (55 7 e P ) L1 2010 1.6~9.4"

T 25 S g 1121 2010 0.43 ~26.7"

T e S 27 2011 56.3 +45. 8"

PG -7 v 13 2005 ~2006 51.8 +38.5° 0.329 +0. 818" 0.467 +0.741°
T B e S AR ) 2006 0.39 ~4. 561 0.15~6.69"
K, v s 2009 38.5 ~444*

KREWFFESX, gl 2013 93.9 ~802(252.3)*

R E AR R X, E 0] 2005 0.15 ~1.35¢ 0.34 ~3.15"

PR I F s (21) 2005 N.D 0. 385 ~6.06°
gL X 17 2004 2~789(167)"

A A= 0r 1, R 128 1993 ,1994 2001 770°

B LK, R 122 2004 1900°

XA, P2t 1996 13 ~1905°

BT R B2 457 111, 35 R g 130 2007 6.1~80.3(20)"

V. ) A8 1993 68 ~1342(210)"

R E= N R 0.0030 ~7.87(1.08)¢

b0 S 1 N S 0.57 ~4.37(2.87)"

O A= 1l R 122 1993 ~ 1994 0.08 ~0.19(0.14)¢ 1.7 ~3.4(2.55)"
B L, B 122 2001 0.28 ~0.49(0.38)" 4.5~13(8.75)"
Feplang | pyPE L] 0.001 ~1¢ 0.01 ~40°

TR L K, 2 (4] 2004 <0.01¢ 0.02 ~1.65°

1)a %R 16 EPA PAHs; b /R 15 F 230542 (16 EPA PAHs-%%) ; ¢ R/n 16 M EZ M I5 42 (16 EPA PAHs-ZE + N R ) 5 d /R a-HCH | y-
HCH, §-HCH, B-HCH B #1; e %7~ o,p’-DDT, p,p’-DDT, o,p’-DDD, p,p’-DDD, o,p’-DDE . p,p’-DDE [ F1; f 7~ o,p’-DDT, p,p’-DDT, p,p’'-
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Fig. 2 Concentrations and composition of PAHs and OCPs in soils from shade and south-facing slopes of Shergyla Mountain
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