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AW AR (AL BT RARAH]) .

Sl ( BEHEATD) .

RA LR =99.999% (i BOC 4+]) o

R S A 1 mL, 500 pL, 100 pL,
10 wL(3&E Hamilton 3] )
1.2 brifiarite iz 200
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TE S DIRW AR ZOE 7 el WL AR
10 ~20 em AR ZHE MU 3 X5 Je A B F
AV 2, DR E— 28 AT S 55 1 L DXORAE: , 2
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Table 1  Concentrations of DDTs in soils with different depth
LIRS 1 IR 2
(B AL g/ TT) (Bl i :ng/g TH)
0~20 20~40 40 ~60 60 ~80 0~20 20~40 40 ~60 60 ~80
cm cm cm cm cm cm cm cm
p,p’-DDE 5.04 0.41 23.73 19.76 179.86 233.61 46.01 3.93
p,p’-DDD 1.40 <0.10 2.27 3.96 1.44 10.43 0.94 <0.10
0,p’-DDT 2.50 <0.10 <0.10 <0.10 6.19 7.00 <0.10 0.33
p,p’-DDT 15.11 <0.10 4.18 3.94 42.41 85.10 7.85 1.33
YDDTs 24.05 0.41 30.18 27.66 229.90 336.14 54.80 5.59
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mm (60 H ) i f5 R AE7E TR gs th & . (E1
&, UL A e PR 5 S IO S A AE—
an AR IR, AT DL B A A R A A5 3
[FIPeE 1Rl A B AR
3.1.2 FES v EPRMES PRI

K2 T EMTURY o B AR LG W26 B, 7
it P PR A A M (ASE) |, 55 28 M 10 3R IR 4 BUSCR:
FH 24 AER B0 45 I LR 2 AR AR TR N
HEFPRE 10.0 g(820.0 g) #dh, IIAGE =)
VW2 g WAL MRy A L g % BLRE 4 78 40T
5], TCHEE A ZEICH (34 mL) | i A0 b S
ASE ZEHURA R A8 I IE C e -5 PR B A R 4 B 54
(AR 1 1), &% E )1 1.3 x10° Pa(1500 psi),
JNFA S min, Y7 100°C, FHAIEHC S min, pppEik
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TR 60% =LA RBL I 2 IR,

ASE A BN 7 2 7 1k 15 G e A R A
PP AR, M A R RE & — Lt
TR, H 2 UH GGG AR EOK .
PRI IF O BE 35 4K ORI V6 i e T A 268 Ak 24 (i
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LRIV AT A0 U (R T oK DS R RN OE O be 55
WRUCTEE) , 4 BB A5 e A4 P 2 5 DN R 75 3 v et it
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[ 22 SR AT ) ZE ORI 5 mL YR BR R , T 46
BRRY  REWMERY 5 ~ 10 s, ER)RE R E
TER. FEESEREROR, HERIZ N 635
B IR ¥ LE A HLZ S 20 ¢/ L TG K i iR
BAVE 25 mL PRV 3 Uk, 352K A HLZ R TO KR
FRAMAE T4 5 TR e 4 o 0 B — 2 B 7 Ak
R EF BRI TS TR, R AR Am
TR R T T MR TR 55, VA B 2 T BB R ) A T
EX 2

(2) 3% HRE AR b s

AR IEC BRI, JefERE T (1 em x 25
em) LA 15 em 1E O (A0 SRAE FICFR TS RH R 9,
T IMABRERRDVF) AEFIR)Z N 2 em To/KBREREN
Ha] k5 em % AR, EJEN 2 em JOKBRERAN .
BEREF I BRI T BT 55, B4 S HE O b
VLB VR T T /K SRR ANAL o K 25 R PR ) ZE LR
WeAE B2 1 mL, (8] AAE T, 2470018 422 3T T 7K B R
I, F 5 6% CTk Y IE OBl P e kE 7, Tk
5380 60 ~90 i . WAEZY 150 mL ZEHUE & H o
3.1.4  FERURMHSE

BRI () HE BORG TE /K B R 4N T fe R Rk
A FE KV BN 35°C AE W A, VR 48 WL R 2
5 mLEE RIS, TR % 10 mL BLODAF L IA 2 mL
IECHBE, 7 IR VeV = fbelii, VeI e A B 04
H GRS TR 4, IR AR AR BUE 20 1.0 mL, #%
AN HRFIN
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Table 2 Method recoveries for OCPs and PCBs with different

clean-up procedures

e Jrid a2/ % S Tl %
oy WER O BPR | ey WER BPH
e S = W £ 7 [ e = o 7
a-HCH 89.8 85.8 PCB 28 9.7 82.9
B -HCH 90.0 80.8 PCB 52 92.9 83.9
y —HCH 89.2 84.3 PCB 103 9.7 88.6
5-HCH 105.7 86.1 PCB 101 93.7 86.5
p.p' -DDE  111.4 96. 4 PCB 118 9.5 94.1
p,p’ =DDD  110.4 100.5 PCB 153 9.0 90.3
o,p'=DDT  117.7 94.0 PCB 138 9.9 94.7
p.p' -DDT  115.0 112.5 PCB 180 99.0 93.7
HCB 87.3 82.4
4 108.7 118.0
S 85.5 76.7
HaE-L4 85.2 95.7
y - &St 86.8 91.9
o - Bift 86.2 84.1
o - A5t 87.9 106.3
KEH 27.3 97.9
SR 41.7 123.6
B- it 85.9 90.0
SRR 30.4 58.7
SRR 781 86.7
SKECRIE  95.7 88.0
TR 75.2 133.7

BARARIAE R WA ST, (L2
W AR R B A WU B A2 AR5 )
19 9%, e 4 i e T2 2N T R B Ak oy D0 S5 4
920 U B AN AS AT VAR, AR B
BNTUR B KR BE AN AT g, L 40°C LR
Ho BPODEER—E MR, T 25 DEEOR 1R
28, WA Z A A vE R0 A B9 1 mL ) R
(AR

A sty ) B UM 2 i Ak T PR B, 7 1 5
KoM ze R, NI — B &2 K. TFER
[T A R B A (A5 R (A B ) H B4 Bl
TR AR SEIORIAHAL 4 A R, (H2 th T AR A S
5T (9 BRL ), S 300 P A AR 2
3.2 @ik HrihA
3.2.1 (R EE A

i Agilent 6890N “TAHH 3 (T wECD A
e Al SRR AR ) Kl OCPs A1 PCBs ] 5k F 25 (4
TEAE , b T I A DR TR, S 3
RERAE 3T AT AT 22 57, Soe A A A P TR 1) €3
WA AR IR AT IROR o A Cl L AT A5 1 AT AR B €
AR FIHR AL BORME 2, WAl 255 LUR 704 A

HP -5 B4 (3% 4 (30 m x 0. 32 mm x 0. 25
wm) R AR HERE R 1.0 L, 20 R A
(99.999% ), Z S E 1. 6 mL/min, FFAE 0 R E
250°C, ¥ ) 2% V& & 320°C, # |y J& 61. 8 Pa
(8.96 psi) o (OFEFETHE 252 : 100°C £ 4F 2 min,
15°C/min J} J& 2] 160°C, F- Lk 5°C/min J} & 3|
260°C ,285°C £+ 5 min,

DB -35ms B4 (@ 1%4: (30 m x 0. 32 mm X
0.25 wm)  AZPURIERE, JERE R 1.0 wL, B0 M4l
R(99.999% ) , 2P 1. 6 mL/min, JE4E O &
250°C , £ M #% 16 B 340°C , #ERj K 63. 1 Pa(9. 15
psi) o {035 AL TH il 2% £ 02 100°C £ FF 1 min, DI
15°C/min J} & 3] 160°C, - L1 5°C/min F} & |
285°C , )5 310°C {44 5 min,

SPB — 608 B4 {43+ (30 m x 0. 32 mm x
0.25 um)  RSMHERE HERERE 1.0 uLL, A R4
A(99.999% ) , S 1. 0 mL/min, JFHE O &
220°C , K ) 2% 75 300°C , H: /iy & 109. 6 Pa(9. 15
psi) o {0 3% K TE il 5% 1R O 150°C £ FF 1 min,
8°C/minF}-{R #| 262°C , F-LL 2°C/min F}{E 5| 280°C ,
FEJG 290°CORFF 1 min, 0 J7 1540 B i GH B AN BE K
o,p" =DDT Hip,p" = DDD 3 JF, IHAIZAL A W) S5 A6
Hh AR T T 5 VRS AR 23 0T

SPB — 608 E 4% {434 (30 m x 0. 32 mm x
0.25 wm) : AZpURIERE, JERERE 1.0 wL, B0 M4l
R.(99.999% ) , 2 S 1. 4 mL/min, JE4E O
220°C, K I %8 Y B 300°C, A% BT & 137. 9 Pa (20
psi) o {035 AL TH il 25 F 2 150°C fR FF 1 min, DU
2°C/minJ}HE 2] 240°C

TEFEST A 7 vk B, A AR XE— R M e A 1Y
HARLE W — 3 IT, B BV 400 0 TFto ks 48 9%
AR KA B A s 1], 33 Bsf AT AR PR IR 4
I o O T LI 0 A A6y ) A BN RE A T A
T TR ], fEE X T R DR g A A
A8 AL T A it , S T 19 24 7 B[] o ROt A SO A
i RAG VPRSI TA] PR R AR
3.2.2 (iR {UaRiytEREEK

TR B AL Z A0, #B A DA AR A TE—
AN EE RS 1 TARIRS . AR TERERY I 2538 a5 1A 3
FEAA A Y BR L 7 i PR 25 L i B A5 U T
X TUANJ5 T A0 RAT 0] 00 H B o R B, EL
HERE T34 1 [R) TG S T TR ORI IE . FEFERE
1R e il T 1 8 R 2k ER R R 2 ) B0, 40 7
Y1437 24 DDE  DDD 5 2k [ 7 | S 2K 1K 5] il
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— R EER p,p" — DDT FLR Bk FG ) A9 6 ik 25 6 43 5l
KT 20% , BiZ Z KT 30% . AR SIAE T4
B I B SRR A SCHE A G B
BT IE AL B A48 (40 33161 417) .
3.2.3  FESIE )T

BE SR P B2 — A G W B . AP
5 P 30 I e A A i Feoe M L A R Tk 2 i
i Z IE) PR A LTS G A R f ) HERR 1, DXL AS T
AT 2 AR T 2o A TP . AN SCHERE R 3 1
FESIE 5 o a0 A HEV VR P B %2, b A
I AT BE P 2 W FLAEL, 45 B AR KT 3 B0 Tk
AR Ak CGEE i =5 ) |, TR DR BT R GE 2 I IE C
B AR T B 33058 ST G, it LAY g o 45 LA B
SR I

23 FERIE YA

Table 3  Sequence of sample for detection

L AR b
T ROAREER || 8 SR |
> Pt g 9 B 3
3 imﬁnnzﬁrﬁﬂ 10 R4 2

(—fit 4 ~7 HRlE) (i 10 ~20 A-bE)
4 EEheiAR 2 11 FESEAL VR 2
s S 12 I A 4
6 e 13 T ~12
LS i -

" ﬁinzg/l\ﬁilﬁz) 14 ER3 M4

3.2.4  FramARE AR

o DR AR 5 42 A 2 o A 0 ) G B ]
R, TR A 3 4 AR TG R
BEbR . B ISR N AE 60% ~ 120% Z J8], i
FRIEICRRLAE 60% ~130% 2 [] (4R~ S MEAL B,
A BiEE) o
3.3 BynibBrGai ek

WAL PR T EARRT EE , U A 2, 2 5 % 5]
Ao BARAL B T A7 AE — L8 H Rt ik Y 1] A
A BE RIS R HERA I , (0 AR 2 A 2 5T, e
Ui B Gy B 2 o) AR v i ok i vl 0 E T
PECO L AT A R LRt P R L]
ST E TR Py AU R b
BT ATRE LR, B — 1 HARL & Wi @3
W B e RS AT A A, A I 7 i o 18] ) 1 22
RS HERRHETE (] 5 S AR TS P B 25T B3
AR 5 14 2 8 b o 3 1] 7 0 vy e i ARy
1T H BRI S ) 2 S I IO AR 2 3 R A A A
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SRS RERN R, I FH A i il ek o B 3% 2 )
ORE AN o DORERE A LFAE 2 T LA AT BRER (XA (1 1
REASAL, AR ZE /M. 1 Excel A% ip AT 4k
PEAL BRI, 1] RE2 PR B2 2 sl BR A 22 45 et
YRR R , SRl T Il — A i1 R 1) 25 R A, S A )
T AMEIRTERIR o

T4 ERPIBT 22 AT PLEAR A 8 Fh 2 EIR T
Jiidk R
Table 4  Method detection limits of 22 OCPs and 8 PCBs in

soils and sediments

3 LA 3 Y

5 ERat | gy

/(ng-g™) /(ng-g™")
1 «a - HCH 0.14 16 2K R 0.24
2 B -HCH 0.17 17 SRR 0.28
3 y -HCH 0.15 18 B-Hift 0.30
4 8- HCH 0.18 19 Bk AR 0.48
5 p,p’ —DDE 0.14 20 RSP ER S 0.27
6 p,p’-DDD 0.20 21 KR 0.29
7  o,p'-DDT 0.29 22 AT 0.34
8 p,p' -DDT 0.38 23 PCB 28 0.11
9 HCB 0.15 24 PCB 52 0.13
10 L& 0.11 25  PCB 103 0.09
11 3 CH 0.12 26 PCB 101 0.12
12 HELA 0.15 27  PCB118 0.15
13 y-&Jt 0.14 28 PCB 153 0.18
14 a - i ft 0.26 29 PCB 138 0.10
15 o-4Jt 0.24 30 PCB 180 0.12

() RE , T7 P13 A 14030 A 20 Rl [ i T 1 4
BPRE TAE . PEACHR S ARG A LR, AR
AR, B S, B0 — S8 S i (A T A, W —
SO N R IATHIN . BR TSR A N AR A T AR IR
S, AR B RAE N SR SR R IR . X T
R RTAE R S BT IR OT ST, AT RE S R B N
DCAT IR IR R RS BR T AT S SR
PR ERZ A, e KA 2 % 7 975K 7R
SR AR R IR 55 R R R A R A B T
(9 R R BeAh, B AR A I At 13 43 A
A7 BT I

4 4

TE53 Bt S s i) A B SRUAR 2 e 22 S
A REA O TS R 45 R RS B4 S T 5 X
S SR DL , W2 A i 1 H A R PR R R by, O
e 2 o 18] 2975 Y R 46 iz i , 76 i A0 B3 A vp R
o O 7 A AR PR B B P, e R 2 i 75 5 L
TSGR 2 A AR A B S A4
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HH RS 0 ~20 em BYR)ZE LA RRIE A5
DX I %) T3, EAR SCHE R A T Dy 32 AR 0 B A o
(25 S FIHT NG}, 5 TECR A RIR B I AE i o 7
FE R AR BB AR A TP R B B AR B
) B AR T AR, IR R A AR & rT BB R A 38 i T vk
IR R R R B DL AR R T R . X TR
H E AR AL G P BRI, A DRk Y ) 22 U, (H
ST 1E A IO R AR S A8 Y5 Y o R TR i 2RI
TR AL, S (50 P I A P i L 72 0 7 0 FRL e A
ARl JRAC R 4R o R T R R L g
AES AT, ATEE AR At 1) H bRk & 90 R F e
LR PRGA ) 7, a0 SR A A R T At ) v 43
FE R BEARAS BIRE b 43 A s (B) 3 {E 2 AT LLS 24
ST BTEE TED 5 A5 et ) D A T 40 oy AR I S R R
IECBEIS TR, 22U A0 FH B I 384 i A S VT

A SCHERE R 385 73 Bt J7 1 1A Y BR 2y 0. 09 ~
0.48 ng/g, 25 (AN EH 58.7% ~133.7% , F-%f i
B el R A5 2 A BRI 4R AIE T 2 Fhal R 21 Bk
B A E R R AR
& LB AR TG 37 115 28 FUBT A $
R R INPYCEE A 7=

5 ZEk
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Method for the Analysis of 22 Organochlorine Pesticides and
8 Polychlorinated Biphenyls in Soils and Sediments
Using Gas Chromatography

WEI Feng, SHEN Xiao-ming, CHEN Hai-ying, SHEN Jia-lin
( Nanjing Center of Geological Survey, China Geological Survey, Nanjing 210016, China)

Abstract: In recent years, the main focus for improving detection methods for organochlorine pesticides ( OCPs)
and polychlorinated biphenyls ( PCBs) in groundwater, soils and sediments has focused mainly on pretreatment and
analysis conditions. Comprehensive methods including sampling point design and sample collection were seldom
studied. A new method was has been developed for the simultaneous determination of 22 OCPs and 8 PCBs in soils
and sediments by Gas Chromatography coupled with electron capture detection. Method detection limits range from
0.09 ng/g to 0.48 ng/g, and the average recoveries are 58.7% —133.7% . This developed method seems to be a
relatively integrated and widely applicable method, including sampling point design, sample collection,
transportation, preservation, extraction, clean-up, concentration, determination, data analysis and reporting.
Alternative technologies were recommended for extraction, clean-up and Gas Chromatographic condition, etc,
which improves the flexibility of the method. The results show that the sampling point design for the samples
collected from different depths should be considered on the basis of scouting samples and pre-existing data since the
representativeness of samples comprehensively depends on selecting procedure, sampling point design, sample
collection and preparation. A flexible Gas Chromatographic condition can be used for those samples with rare target
compounds, and a corresponding Gas Chromatographic condition can be used further if special target compounds
need to be separated. Sequence of the samples should not be oversimplified in order to save cost.

Key words: soil; sediment; organochlorine pesticides; polychlorinated biphenyls; sampling point design;

sampling; Gas Chromatography
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