2020 48 1

Vol.48.No.1 2020 EARTH AND ENVIRONMENT 129
12 3 4 5 1 *
(1. 550081; 2. 100049;
3. 510642; 4.
610041; 5. 510640)
- DDTs HCHs
. ( TOC-
)
: DDTs o
TOC o
:S714.5 DA 1 1672-9250( 2020) 01-0129-08  doi: 10. 14050/j.cnki. 1672-9250. 2020. 48. 011
( Persistent Organic
Pollutants POPs) 80 . POPs
POPs
- POPs °
( ~ ~ ) N ~ POPS
POPs -
o POPs
( OCPs) ( PCBs) o
1-2
POPs “ 7 POPs o
1
POPs o
POPs 1.1
1 2019-04-27; :2019-08-23
: (41773139.41603086) .
(1993-) o 1 K-mail; 1249131112@qq. com.
* : (1981-) o E-mail: lintian@ vip.gyig.ac.cn.



130

2020

2012 5
2013 8
13
( Do
5 m.
1

~2013

-20 C

2 000 m

14

14
27

( TOC)

Table 1 Forest soil sampling points in southwest China

/° /° /m /C
/mm
GG-1 102.07  29.60 2 060 11. 86 883
GG-2 102.03  29.59 2 700 8.55 924
GG-3 102.00 29.57 2 900 7.49 948
GG-4 101.99  29.57 3 100 6.75 962
LJ-1 102.42  27.57 2 200 12.63 1 046
LJ-2 102.39  27.58 3 080 9.15 1 098
LJ-3 102.37  27.57 3 830 3.54 1182
AL-1 100.99  24.50 2 190 14.78 1 080
AL-2 101.03  24.53 2 570 13.16 1116
LG-1 108. 18  26.37 1535 13.12 1336
LG-2 108.20  26.38 1715 11.42 1 405
LG-3 108.20  26.38 1 844 11.42 1 405
FJ-1 108.72  27.90 1428 12.94 1313
FJ-2 108.70  27.91 2 095 9.55 1452
1.2
80
/ (3:1 V/V) o
2¢g 20 ng
TCMX. PCB30.PCB198 PCB209
48 h. 1~2 mL 5
ml 0.5~1 mL
(1cm) . (3 cm) . (3 cm) .
(0.5 cm) o / (1:1 v/
V) 20 mL
1 mL 50 pL 10 ng 13C-

PCB141

- GC-MS-MS ( Agilent 7890

GC/7000 MS) (EI) =70 eV,
( MRM)
1 nLo 1 mL/min,
( CID)
1.5 2.25 mL/min,
N N 280 °C 250
C.230 C 150 C. 1. 50 mL/min,

HP-5MS( 30 mx0.25 mmx0.25 pm Agi-

lent CA USA) . 80 C
0.5 min 20 °C /min 160 °C 4
°C /min 240 C 10 °C /min
295 C 10 min.
GCxMS
:DM-5 MS ( 50m
0.25 mm 0.25 pm) ; :

250 C 80 C. 180 C 1
min 80 ~ 160 °C ( 10 °C /min) ; 160 ~ 190 °C (3 °C/
min) ; 190~290 °C(5 °C /min) 290 °C 5 min.

17  OCPs o= \B-

va-HCH. y-HCH. 3-HCH. o-HCH. e-HCH. HCB.
o pDDT.p pDDT.o pDDD.p p"DDD.o p’'-

DDE.p p*-DDE. . 32
PCBs( : PCB 8; : PCB 28 PCB
37, :PCB44.PCB 49.PCB 52.PCB 60.PCB 66.

PCB 70.PCB 74  PCB 77, : PCB 82.PCB 87.
PCB 99.PCB 101.PCB 105.PCB 114.PCB 118

PCB 126; : PCB 128.PCB 138.PCB 153.PCB
156.PCB 158 .PCB 166  PCB 169; : PCB 170,
PCB 179.PCB 180.PCB 183.PCB 187 PCB 189) ,
1.3 (QA/QC)
3
3 o
GCMS ( SD) 1% ~11%.
(IDL) 0.03~0.32 pg
( MDL) 1.5~41.3 pgl/g.
TCmX.PCB 30.PCB 198 PCB 209
62% +7.6%-70% £5.2% 82% +
4.9% 85%+3.7%.

<15%
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. HCHs
2
(nd~
2.1 0.52 ng/g 0.06 ng /g) "
(0.003~7.89 ng/g) "
( =32PCBs) 886 430 ng/kg( 2). HCB
’ 160~1310  50.5~562 ng/kg
7 ( PCB 28.PCB 52.PCB 101. 459 220 ng/kg (
PCB 118.PCB 138.PCB 153 PCB 180) 4 nglg) ° (
S32PCBs  48.7% PCB 28.PCB 138.PCB 1.5 ng/g) .
153 0 N
14
34~215 ng/kg( 76 ng/kg)
o 12~153 ng/kg ( 41 ng/kg) ; 36
( 4 300 ng/kg) > - ( 4 500 ~251 ng/kg( 110 ng/kg)  32~168 ng/kg
ng/kg) ° ( 24 700 ng/kg) ’ ( 66 ng/kg) o SR
13 16
DDTs
197~21 300 115~ 13 200 ng/kg 7,
5280 3550 ng/kgo 11~52
(0.520 ~ 414 ng/g) * . ( ng/kg( 35 ng/kg)  6~77 ng/kg( 28
146 ng/g) ° (8.80~1908.3  ng/kg) o
ng/g) " ; o
0.02~4.73 ng/g( 0.79 o
ng/g) (nd~22.0 ng/g) " . nd ~56 ng/kg( 23 ng/kg) nd~21
HCHs ng/kg( 9 ng/kg) B- nd ~64 ng/kg(
64.1~982  69.2~1 100 ng/kg 337 22 ng/kg)  nd-35 ng/kg( 11 ng/kg) ;
324 ng/kg. HCHs s '8 .
2
Table 2 Concentrations of PCBs and OCPs in forest soils from southwest China
0 ( ) A )
() /(ng/ke) / () /(ng/ke) /
DDTs 197~21 300 ( 5 280) 108 115~13 200 ( 3 550) 115
HCHs 64.1~982 ( 337) 15 69.2~1 100 ( 324) 16
HCB 160~ 1 310 ( 459) 8 50.5~562 (220) 11
85.6~511 (221) 6 56.2~398 ( 135) 7
9.13~120 (43.1) 13 nd~44. 4 ( 20.0) -
0CPs 849~23 100 ( 680) 27 333~ 14 500 (426) 43
di-PCBs 7.90~45.0 ( 30.4) 6 6.44~39.9 ( 19.5) 6
tri-PCBs 30. 6~285 ( 136) 9 12.7~186 ( 74.6) 15
tetra-PCBs 35.0~389 ( 124) 11 9.31~177 (53.5) 19
pentaPCBs 4.10~139 (59.9) 34 1.02~92.0 ( 19.6) 90
hexa—PCBs 5.68~193 (90.9) 34 2.02~168 ( 50. 4) 83
heptaPCBs 0.484~82.3(32.2) 171 0.507~41.6 (14.1) 82
7IPPCBs 51.5~484 (223) 9 15.4~300 ( 118) 19
PCBs 211 ~2.090 ( 886) 10 62.9~1 280( 430) 20
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A Preliminary Study on Residues of Organochlorine Pesticides and
Polychlorinated Biphenyls in Forest Soils of Southwest China

TAN Wei' > ZHENG Qian’ BING Haijiang * LI Jun’ LIN Tian'
(1. State Key Laboratory of Environmental Geochemistry Institute of Geochemistry Chinese Academy of Sciences
Guiyang 550081 China; 2. University of Chinese Academy of Science Beijing 100049 China;
3. College of Natural Resource and Environment South China Agricultural University Guangzhou 510642 China;
4. Institute of Mountain Hazards and Environment Chinese Academy of Sciences Chengdu 610041 China;

5. State Key Laboratory of Organic Geochemistry Guangzhou Institute of Geochemistry Chinese Academy of Sciences
Guangzhou 510640 China)

Abstract: The regional distributions and profiles of organochlorine Pesticides ( OCPs) and Polychlorinated biphenyls ( PCBs) in forest
soils from southwest China were analyzed. The concentrations of OCPs in the study area were at a higher level compared with those in
background areas which is consistent with the heavily application of OCPs in China but concentrations of PCBs were relatively lower.
The concentrations of PCBs and OCPs in the humus layer soil were generally higher than those in the surface soil partly due to the
leaching effect. DDTs and HCHs were the main components of OCPs in soil samples indicating that the long-term application of pesti—
cides in China had a significant impact on the composition of OCPs in forest soils. Environmental parameters ( including TOC = rainfall
and altitude) have no significant effect on the regional spatial distribution of most OCPs. The distribution of OCPs in the humus layer
soil was mainly controlled by surrounding pollutions of pesticides. The DDTs ratio analysis indicated that fresh industrial DDT inputs
still existed. The concentrations of PCBs in humus layer soils were significantly higher than those in surface soils and the spatial distri—
bution and vertical distribution of PCBs in soils were mainly controlled by the TOC content. PCBs mainly derived from atmospheric
dry/wet depositions can effectively combine with organic matter in soils and reduce their re~volatilization. The result also suggests that
mountain forests in southwest China have a certain cold trapping effect on PCBs.

Key words: PCBs; OCPs; forest soil; Southwest China



