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Residue of PCBs and OCPs in the Paddy Soil from Hongfeng Reservoir Area,

Guizhou, China

WEI Zhong-qing'”*, LIU Cong-qiang' , LIANG Xiao-bing' , WANG Fu-shun', WANG Shao-feng'*

(1. State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550002, China;
2. Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract ; Distributions of seven PCBs ( polychlorinated biphenyls) congeners and 13 OCPs (organochlorinated pesticides) were investigated in
paddy soil section in Hongfeng reservoir area. The results showed that DDTs and its metabolized compounds, isomer of HCHs, Endrin,
heptachlor, PCB 28 and PCB 52 were detected in all s0il samples. Compared to the polluted area, the concentrations of PCBs were lower in
study area, while the compositions of organic pollutants in soil samples were similar. The dominant compositions of PCBs and OCPs were tri-,
tetra- ,and penta-chlorinated PCB congeners and DDTs respectively. The proportion of tri-, tetra-and penta-CB was 89 percent. The contents of
z DDTs were between 4.7 ng/g and 42.6 ng/g and p, p’-DDE, p, p’ -DDT were the major isomers. The ratios of DDT/(DDD + DDE)

showed that the rate of DDTs degradation and environment status were different. The range of a-HCH/Y-HCH was 0.28 ~ 0.90, indicating that
HCHs had stayed for long time in environment, By photolysis and microbial, the proportion of the HCHs isomers had changed in Hongfeng

reservoir area. », TEQ of PCB118 and PCBI180 were 0.06 ~ 0.51 pg/g.
Key words: PCBs; OCPs; paddy soil; TEQ
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256 E7N % B ¥ 28 #

—, AL R FEE N GC-ECD B T WM A&
HERFH BHANERGMTHEERENS
B, 5 FH5 POPs HEREARFEERNL BN
BIIA B IR AR I SR T KR

1 #ME5F%

1.1 REXHHR

LI MM A F106.24°E, 26.32°N, 76 3% Bk ) - %,
BRTLILAR,BEAMNBFEBRKHALS, EEHK
Rz — BRIAGRNBRREP R BRXABFHHER
L, AREMBETESME . BKEH 57.2 k', i
BE 1596 km' , B A4 R ¥ 49.6, B R KKE 45
m, ¥ K ¥ B i 6] 0.325 a, P 3 YT B E XK 0.17
glem ) FERRAMNK AR ABEWBH
T,
1.2 HEHMRE

T 2004-08 X3 AL FLLH B 3 B ], BRER T, Bk 7E
VR G 75 T I 3 R A K RS E P i L AT T
FHERE LU0 em N1 MHE, 2 EFTF3IREE
B10em RN B2k EAFSARZEAY
BB HRIE, REH LR E, B EREGEADH
HERRPEHETR. TRERMTED 80 BiF.
1.3 ZHMRSHE

T K B BR 4N : 400°C B K 5 36 B B (Florisil ) & 1
650 CTEM IEE LT, i, A B RRE . B R4
RYH 2,4,5,6- A =B AE(TMX), HEBE. 13
fh1E-& OCPs 14 B H F ¥t ah .0, PCB 28,52,101,
153,138, 180,209 ¥.45 K TMX ¥ B 3% B Supelco
Inc. FERAWT HRBM10 g EANHERS S X
KRBRWIE S, ERKRBEHA 150 mL IEC 4
PEC:L AP RB 16 b, BEREE 2L &
A3 BFEME,H 6% M B ED B IKGE, M
HWEEZ 2 mL ER , HAASKEE 1 mL #f GC
.
1.4 A&

Bt GC-2010 S 48 &% 1, ECD Il 3% , AOC-
20i BN HEAERS, SN N,. DM-5 5% (30 m x
0.25 mm x 0.25 pm) K4S EEE : BFFHE , 518 100C
{R+F 2 min, PA5C/min i) FHE EE F+ F 200C, H R
F, KA 3 C/minf) FHE F H T+ E 290C, R #F 10 min,
BL20C/minfy FHRE R 300C, FRE . #HAE
HEER 250°C, T4 MARE, HFER 1 oL R0
B K 320C. GC-MS BT, SMrEER.
1.5 FEE

SHATIE B 5 R ERIE . O L5 HEE.
BHESZG MM MEERE, UEHBEANHEEM
AR R ARG EEE; QBT MREE : /&
1ANEERNAREE AT 4 K, AR E & R B
£, B 100 1 50 ng/mLE OCPs F1 PCBs B 445 #E
A A AL B R G P, W8 BN AR [ W &
IR B R K 82.3% ~ 113.4% ; @ [F W H#g
A EBMELEEE BB M TMX &1 PCB209
2 EIRRIERY, EUWE 84.2% ~ 112.9%; D
e EHESMm I MEARUBRINSERNES
P TR ERAMIERIF,(RSD<1.3%, n=8),F
FREHNCLELEWRERIE; ORAN SARMEHL
SRR, SEREMSE REXT 0.99, 1K
I B A 0.001 ~0.06 ng/g.

2 BR5iTe

2.1 K#BH PCBs W& ESH
EAREESLEN LR PCBs FRE—MAEILT+

pg/kgE Jumg/kg. RAE & FHE >, PCBs S BRFEE Y

8.9~55.9 ng/g, 15 29.8 ng/g, 5 B H i # X 48
W, ETRERBSRK b5 PCBs 3B, 5B
FVER# X £ 3% PCBs B9 & £ (0.625 ~ 3.501
ng/g) ™ B TEANEGRK LW PCBs &
B Falandysz %" #1 38 2 7E 3% 2% Katowice 1+ 35
FEAEVIS LY R PCBs, K5 B M B H (380 =
300) ng/g; Manz %) ¢ 8 = 4k + K F PCBs B B R
BLBF ST B9 45 R £ 9 . PCB28 . PCBS2,PCBI10l, PCB138
M PCBI80, SR RYRBABRMERN0.95~3.84
ng/g; 3 H 1 4R Mk £ 3 5 ) PCBs 5% B K ¥ 8 B 2
1.7 ~ 1199 ng/g; Sanger 25 & 47 38 i , 3 [ 15 hn M
Rk + 3 PCBs R B4 4.6 ~8.2 ng/g.

B 1 R & RS PCBs AR & &, BT L 7 # PCBs
)& I T BRER TR S 75 I BRI K RS A R )
PCB180, F i & K A8 H sp A M B . 4 MR Ak
RHEYEEFEWRE, REW XK, £ AW
>R > BhETR > R, B 3~ 5 EEA/M
PCBs & 44, 5 & PCBs ) 80% LI b, S#TLC &1
R AR Jﬁﬁ?@ﬂ%iﬁﬁfﬁ%ﬁ%ﬁﬂliﬁ% PCB,
=

i F PCBs KB K, DM EKEH
PCBs AP WEERT . WP/ PCBs RWF E
B PCBs il M EF URE AR, RS BUOR YK
VLRIV K R RAE ST EKREH N PCBs £
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Fig.1

LA PCB28 1 PCB52 7 £ ,B8 T HER S HESIE WIS
B RKVIRETHEEREEMNREZ — HKERR
M PCBs RERRMBSE™  BEM K B K, F
BEBEHEARS , FUEIINKSEBBIER
TREBAK PCBs, \TTS 5 KEER EH T2
KEEIF, X2k F R & 8 PCBs 1 LA™ .
BT KREEMME, L RERBKR , SHER LB
HEXKBIBS, R A PCBs S HAMEE ML,
WEEEALAK.
2.2 KREHOCPs WE BT

Variation of PCBs in soil section in paddy field in Hongfeng reservoir area

ARBBXKBHSRERECH XK KBEME
l,HCHs 5 BT /KFE + # HCHs & & (0 ~ 19.63
ng/g) ¥ %, DDTs {§ F X DDTs & & (0 ~ 176.01
ng/g)™ . 5 #IL R BIFS H B HCHs & 41 4 H 4] 48
LY EF AR AIERGNSEY 13 #
# ¥l # & 25 ( HCHs, DDTs, Dieldrin, Endrin, Aldrin,
HCB 1 Heptachlor) ZEFf E K RBH B EKR N, &4
5+ & BBl % DDTs > HCHs > Endrin > heptachlor >
Aldrin > HCB > Dieldrin(# 1) .

DDTs & & 4.73 ~ 30.06 ng/g, ¥ & & 13.99

R1 ARMKBEFE OCPs ERAT /ng-g”'

1

Table 1  Distribution of OCPs on soil section in paddy fields in Hongfeng reservoir area /ng* g~
OCPs H—~t H—#$ H—F Tt T—-% T™—F M—Fk M—H M—F Y—F Y- Y—TF
a-HCH 0.37 1.58 0.57 0.94 1.20 0.40 0.81 0.74 0.89 1,91 0.64 0.89
B-HCH 1.66 4.20 3.92 0.60 0.50 0.88 0.66 0.73 0.87 1.21 1.79 3.81
7-HCH 1.32 1.04 0.69 1.79 1.34 0.64 1.11 0.83 1.06 2.2 1.76 1.20
8-HCH 4.91 5.62 2.11 0.45 0.95 0.53 0.78 0.78 0.53 1.62 1.03 0.56
p,p'-DDE 9.86 17.39 19.65 1.72 3.33 1.07 13.81 10.67 5.94 3.41 2.03 1.83
p,»p'-DDD 0.76 1.47 0.83 0.61 0.50 0.54 1.03 0.87 0.79 0.50 0.49 0.41
o,p'-DDT 1.03 1.62 1.88 1.43 1.76 0.77 8.39 0.97 2.02 0.89 0.61 0.51
p,p’ -DDT 3.21 2.39 7.70 2.69 3.00 2.34 4.34 4.17 3.58 3.90 4.51 4.70
HCB 0.59 1.01 0.79 0.32 2.58 0.34 2.12 2.16 1.33 1.86 0.87 0.94
Heptachlor 4.44 5.62 3.46 2.83 1.35 1.22 0.83 0.47 1.35 2.04 6.11 4.83
Aldrin 0.14 0.62 n.d. 0.27 1.38 0.84 n.d. 0.13 n.d. 3.40 3.23 3.42
Dieldrin 0.30 0.78 0.63 0.15 n.d. 0.09 n.d. 0.35 n.d. 0.16 0.27 0.14
Endrin 1.90 3.64 21.02 9.73 10.91 1.13 3.03 3.56 2.88 2.63 1.26 1.32
EHCH 8.26 11.44 7.30 3.78 3,99 2.46 3.37 3.08 3.35 6.97 5.22 6.45
EDDT 14.86 22.86 30.06 6.45 8.58 4.73 27.56 16.68 12.34 8.69 7.64 7.45
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ng/g, & 5 OCPs B 45% , G AT B R , BT 3
W,k E W RME. &£ DDTs R AP, EFE
p,p'-DDE,p, p'-DDT b &, p, p'-DDE Fr 5 LBl &
E(E2).
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Fig.2 Proportion of DDTs in soil section in all sampling

sites in Hongfeng reservoir area

Tk DDT A=Al & 75% 8 p, p’-DDT, 15% By
o,p’-DDT,5% ¥ p, p’-DDE, < 0.5% ¥ o,p’-DDE,
<0.5%H) p,p’ -DDD, <0.5% o ,p’-DDD, < 5% K
AN RL4Y . DDT ZE A8 il 3 b 2 Fn A 4 i 78 W] g 47
18 K4 % DDE F1 DDD™-** | W % 3 F1 B % 7= ) % B
B H, R E pH. & LR R AL A A 1S
P & PR 740 B L ST BE ST ok B A o AR P B R B
R B, & LR BERK R DDT B MR E M A
DDT/(DDE + DDD) K Lt {8 T LA B R #8 7= DDT M4 A
BB 2t £ & & 1™ B DDT/(DDD + DDE)
R DDT & 73k % R 18 W FE#& , 55 % A 7 % DDT
15 BBy A 8K 4 DDT/(DDE + DDD) Ho {8 7T 86 2
WHEROURFER , R ER BN h TR KR KEE
BIBRNER,HNp,p -DDEFMF p,p’-DDT ER
HREEBHB A .

& 3 4 & ¥ 5 5 DDT/(DDE + DDD) 55 DDTs K

2.5

g
)
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(-]

B3 SIHME KB EEH @ DDTs
5 DDT/(DDE + DDD) #f6 % K
Fig.3 Relationship between DDTs and DDT/(DDE + DDD)

of paddy soil section in Hongfeng reservoir area

RE,E3 P ERBIEFEFEE W KRSH DDTs MR
tE 44 [, 2 DDT/(DDE + DDD) Wl E K F 1,
DDTs B B & K F 10 ng/g, T J5 /A M #1 2 B 7
DDT/(DDD + DDE){&/NF 1,DDTs & & /M F 10 ng/g.
5 7N T FARRER I By LG fE /N F 1. g TRRE 20 4
80 ERE L2 1 T DDTs B4 7= F# H, # &9 DDTs
W AT LLHERR , H EU B B AR [R) T % R B0 B8 AR R 22
S BEIEIR A2 B W X K #S H B DDTs H)RERR I %
28, BRAREWA, KA W™ % DDD #1 DDE K
LE B3 SR ARAK s T S5 /S TR F03E B 1) R 7K #§ H # DDTs
RIREARER, N E XS % A, %+ DDE #1 DDD K
LL B A8 X B

FRBE AR E D HCHs B & B 2.46 ~
11.44 ng/g, ¥ 5.47 ng/g, i 18% , B KNG AT >
EEBW > BRI > BIEHR . R A HCHs A S &
B SHBAAERERN, FHHR: «-HCH & 15%,
B-HCH 32%, y-HCH 5 23% , 8-HCH 5 30% (/& 4
B .

W «-HCH O B-HCH y-HCH

H—t H-F T—% M—Ek M—F Y—#f
H—% T-t T—F M—# Y—Fk Y—F

M4 LM KIEE&HE HCHs AR
Fig.4 Proportion of HCHs in soil section in paddy field

in Hongfeng reservoir area

HCHs [Fl /& % B B AL B AR F , WAL R
FZE A i T8 M, HCHs 8 i TR EH2E +
WAMBRYFRE L. FAEATEBERE T BN
MIE L 4 R . T #E HCHs B R B 4 B, (LT -
HCHEEHKW AR, HAREEH R & HCHs B
12% ~ 15% , y-HCH ( Lindane) 7 #8 % 8 i & £ 1 7}
MR B Koo =1 100 cm’/g) M B HIK M (7.3x 107
g/L), ERHEE L EP & EBM. «-HCH, 3-HCH £
HOBY R, HREY B-HCH B 1 M ERMEY
JR© AP KRS E o-HCH, B-HCH B & b %
HAXNEE, AARREENAEFME. -HCH & F&
BANMEMEEYE, S TREIHRRY, RIFE
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PRAKGEMBANRRY, BRAFETIFE
el H7E S B BB ) (32% ) RAXE B T3
BORMRM A, PR HCHs EIREHP RENE K
Bt B 4L, K S ULRE 7T BB 2 + 8 B-HCH 3K IR
z—.
TEEFEIBPE 2/ 1R o, 5, -
S-HCHHM B &Y, tkHI4251k 67% ~ 70%,5% ~
6% ,13% 1 6% ; 71 1 Fh 4L v-HCH BIARF, B
FEEEARAZGHRE, FBKE o, #F 6-HCH
HEIES L FRNERE PR E o-HCH &
KB TIRAYWMMN A . «-HCH/y-HCH K H {8
HERRFAEPISRDMHFHE, — RO LER 4~
TNMEETHE FUAME, BREAHEFEPRET
AL, & TR R ERE S R B REK . 4
W X KRS H  «-HCH 3£ HCHs £ # 4 4y, H
a-HCH/y-HCH ) L5 7 0.28 ~ 0.90 2 (&, F 1
0.68, 3% 95 £1 47, 3% #1 [X HCHs 75 ¥ 855 o 5% B B i) 4%
K, HEAMEL R ERRE T L.
2.3 PCBs #1 OCPs 3 ¥4

BT —%F0 2,3,7,8TCDD 7 K43 L&
PCBs Rl B#4h, K £ ¥ PCBs WA BY A S+ X H
B EMNFEEIMAYRNBERTLES
Y I 72 A fo A B R E R BN R A D) AR R
MiESIER 7 PCBs MR RY P REEFH T 2%
SFHR, HBHRHB RN 3-F & f8 B A (3-Me-
type) ) -FEBEARELRZBERH(RSESH,
Mixed-type) , B kb 2 %5 F & (PB-type) , 55 B2 lL Z % &
B (Wk PB-type) B W] BEE L 2 A £ S P 43I ) PCB
118 71 PCB 138 RIBAiEFE ,PCB 153 B L ZiE
5%, PCB 52.PCB 101 #1 PCB 180 J& F 55 5 [k Z 1%
3R ,PCB28 BT R LL 2 A .

G RE\A TEQ ¥ 1 ~ 4 pg/kgA W HEX Ak BB
AR B TEQ 3 E Tk —"EH K (TCDD K
PCDD/Fs) {8 PCBs i BRI A RE B MR . & K FE R O B

W PCBs Xt ¥ & 8 TEQ M MK K > TEQ = PCB118
x 0.000 1 + PCB180 x 0.00001, Bk £ I D ITEQ X

0.11 pgl/g, F 7T 2K 0.51 pg/g, BREE T K 0.06 pe/e,
EBEWMN 0.39 pg/s.

RIEFR E + % HCHs 70 DDTs A9 B 2 45 Xt R
FE K FS H HCHs #1 DDTs # 17 PB4 . R B A5 DDTs
EE 4.73 ~30.06 ng/g, V& & 13.99 ng/g, HCHs
B 2.46 ~ 12.44 ng/g, ¥ 1 5.97 ng/g, HCHs 0
DDTs MRS E K~ RIRAE(E 2) .

22 FELINEANTEOFEE/ng kg™
Table 2 Standard of organic pollutants in China/mg- kg™

et 1) —5 it =5
HCHs 0.05 0.50 1.0
DDTs 0.05 0.50 1.0
3 &t

(1)1 PCBs KA 3~ S EBAMRBY R £,
HE&RYHE PCBs B EAI 89% .

(2) %} OCPs Ky 4H & B 4 B 2 B3 4T R otk X 3R
BAUERESR, 33 DDT: M /4B HE KRR ; HCHs
MEARESH, HEREPRNREHEREK, KE5B
RET .

(3)7 # PCBs R R # % F TEQ M T#KH 0.06 ~
0.51 pg/g, K FS H HCHs 1 DDTs IR A ER—%&
.
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