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Detection of 37 Kinds of Organophosphorus Pesticides Residues in Soils by Gas
Chromatography

ZHU Xiao-mei, ZHANG Zong-xiang, WANG Yu-xiang
(Jiangsu Taizhou Environmental Monitoring Center, Taizhou, Jiangsu 225300, China)

Abstract: Organophosphorus pesticides in soils were detected by gas chromatography. When the sample quantity was 10 g, the
detection limits of organophosphorus pesticides were within the range of 0. 002 to 0. 015 mg/kg, the lower detection limits of
organophosphorus pesticides were within the range of 0. 008 to 0. 060 mg/kg . The recoveries of low concentration sample of
organophosphorus pesticides ranged from 72.8% to 104% , the relative standard deviations were in the range of 4.2% to 13.8% .
The recoveries of medium concentration samples of organophosphorus pesticides were in the range of 71.5% to 101% , the relative
standard deviations were between the range of 4.3% to 13.5% . The recoveries of high concentration samples of organophosphorus
pesticides were in the range of 74.6% to 109% , the relative standard deviations were in the range of 6. 8% to 14.6% . The method
shows high sensitivity, good separation effect and good reproducibility, it satisfies the requirement of detecting 37 organophosphorus
pesticide residues in soil.
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1 XI®EHH
LT AEL5KA

XA : Agilent 7890 A SAH A TEAYL , BC A K MG
JEE ARG 5 (55 B AR A W) ) 5 ASE 350 i i 7 A%
WA (26 2~ w) ) s LANYT - 650 Y P i 12 X
A0 22 A2l A BR 2> 7] ) 5 GPC ULTRA 10836
BB 3 (O35 (188 LCtech A F]) ;Hei — VAP JiE
578 RAX (5 F Heidolph 24 F] ) ; DC - 12 Z RV 45
ACC L S B B ey A BR 2| ) o DB - 1701
AP (30 m x0.25 mm x 0.25 wm, N &
14% H A3 - R F LR REAHE) DB -5 AR E
A5 FE (30 m x0.25 mm x0.25 pm, NI 5% 4 H
FERAESE L) , BER/NAE (1 ¢/6 mL) , ¥ H 36
THAS AT

W R IR COBE L R S TR (3 R A Bk
P, Lg% S0 B B A A R A R 5 TG K B R
B (o3 pral, M TR R A A R R ) 537 R Bl
BRIR G ARMEV W (ZE ] ,p =1 000 mg/L, ¥ 5 1E
O %E , 35 [ Accstandard /Y 7))
1.2 XA Bef)

37 FhAT HLBAE TR G b v 8 R R T A - o BBGE
It 1A HLBETR 5 A vV R, FH AE O ot A 8 TR 1) ok o
VR R 100 mg/L AR EAE R . A HLBS bR 1fE R
B0 T ) T o) < OGS 8 9 A WL TR A A o
W, OE C ke B RS, TC I O A Mk B S 0. 500,
1.00,2.00,5.00 F1 10.0 mg/L (1) 2 55 i 7 W o
1.3 #BXE5%4E

B i IV R BB F 100506 Pk v 6 14 A B BRI
WEOLT 4 CLLT R R AF , IRAFIT T 2 7 do #F
P WOV 3B T 4 C LU R AR A7, 7E 40 d Y
Gy M SEHE
1.4 Fmoharx
1.4.1 KA # &

FREC 10 g 2245 09 AR S AL S ~ 20 g oK
T R I 4 5] 38 3 R [CHR IR, ) 200 mL iF
Cht —NEI(V/V=1:1)%H 18 ~24 h,
1.4.2 EAMAAEEML

WK A5 mL R CBEAT 15 mL GE & be i Ak ik
QAN S R A I 7 R B NS E N
L HLLS mL E CRE ke, 7 R . e H
10 mL IEC %t - LW B (V/V =9:1) ¥ 7l ik
JE, VR TR A P E A E 1 mL fR ST .

1.5 A0 &4 &4

PERE DT 0 P AR 5 20 FE - 100 15 BEAE 1R
JE:250 °C; & WU 2% iR B2 240 °C; 4 3% £ U & -
1.0 mL/min; & R i #: 75 mL/min; 25 K i & .
100 mL/min; BB R & S i & : 60 mL/min; JFFE & .
1.0 pLo F2)¥ THii: M1 4R Z 60 C, LIS C/min
HE TR ZE 150 C ({£4F 5 min) , AL 5 C/min 3 &
FHIRZE 190 C ({345 5 min) , LA 5 °C/min 3# & F-E
%220 C(fRFE S5 min), LA 5 C/min 3 JEFHE =
260 C ({%%F 10 min) .

2 #R5ite
2.1 #MEEEH

37 Bl BB A 25 76 4 3% A DB - 1701 | i 45
HE A5 UL B 1, 45 R R WY, R 4 A PILBE 4R 25 1
kA DB - 1701 | i 43 B8 80 R 3008, R0 T B 5
TR PR KW A5 R B AE A BT B AMOCR g 22 TR
A HLBE A 2, 8t BB 5 15 2 A7 ML A 24 W0 43 B
MK, AR HAs k& WA &, o] 5 i
DB -5 % By 7 LAAf A
2.2 HmERG X

M 10 g £ B b hn A 20 pL JiT & ECh
100 mg/L ()47 HL W% A< 25 18 & br M8 FH W, 530 H
F QR I 3 700 A6 H L P I R B 3 A Oy AR
WS b A MLBE AR 28, 3 B 0T LU R BRI 45
WERIFS XN E WA RER 1, %24
). H & 1 Al UL, 21K 46 HUAY I s 18] i 22 2
T1.4% ~95. 7% , i3 % 7 26 B Jn b 0] 0 26
65.3% ~92. 3% , 75 U $& BRI Aw [l i R oy
62.8% ~88.2% , XA, -3 37 FioA AL
WA 25 R IR HU B R e (39 >70% ) , A I
TE 2 R E B Sk R M e i A ML AR 24
2.3 #HRmAeNLG X

FRIC10 g +- ARG, 2 R AR U |, 1) 26 Uk
AW P 20 L BT BE S 100 me/L B9 AT HLBE
A ZGIR A Br A R, 3 ) P A G /N AR R 8 e 15
Gl X L R G R LR 2, ik 2 )
D, T RH 2 B/ IR v A - 58 rh oA AL A 25 1) Il i 3
JLHI R 86.0% ~102% , HE K 435 e Ak + 35 b AT HL
WA 25 1 R AYE H ly 78. 0% ~93. 8% , [ AH 2
/INEE: A e Al 38R0 T 58 e €533 4 A, R 0 326 T 11
FHZE BUINFEAE SR 4 58 T oA BILB AR 245 1 ik O 1
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1 —FERCR 52— Wl 53— T KBl 54— St Bl s S— M HE B s 6— A MR B s 7— 1 T AR B 58— — R B O— S AR v 10— BR LB 11— A K
B 12— IR SR 5 13— F 5 S R W 5 14— Y B Wi 0 9% 5 15— 73 S0 05 16— PP 5 o 00 0 5 17— 00 9% 5 18— T o0 0 5 19— A% M A% 9l 5 20— %o it W
21— Z KL TR BB 5 22— K W Bl 5 23— T2 1 24— DU B 5 25— A HU B s 26— R PP B 5 27— £ B BRI 28— OB B 5 29— =R B 30— R I
31— ;32— VSR 5 33— DRAM B ; 34— ML B Bl 5 35— B K Wl ;36— 2 Ml ;37 — MR 2E .

B1 ANBERGRAEBIER

F1 FARERAXRBBEI L (n=6) %

AR VRO
F5 aw mwm ||t wR mmd @

RIL ORI B BRI R
1 75.4 69.2 70.3 20 71.4 72.9 75.0
2 79.9 75.0 74.9 21 85.8 73.8 72.5
3 94.1 92.3 85.9 22 75.2 75.0 69.3
4 76.3 75.4 69.7 23 86.7 85.2 75.1
5 86.8 87.2 75.2 24 84.1 75.5 77.2
6 87.3 89.8 85.7 25 95.7 89.8 75.9
7 75.0 65.3 76.1 26 85.0 83.1 74.2
8 88.4 90.7 75.8 27 91.8 85.7 78.2
9 87.3 85.2 69.5 28 79.2 80.4 74.3
10 89.0 88.4 85.3 29 92.9 86.7 75.8
11 71.8 78.2 79.2 30 89.5 86.2 77.0
12 83.5 82.5 75.8 31 72.6 71.8 65.1
13 91.4 85.0 67.3 32 85.3 83.0 70.8
14 90.1 89.9 75.6 33 85.6 82.7 80.6
15 85.8 82.8 70.7 34 92.6 85.4 88.2
16 73.5 84.2 62.8 35 76.2 80.9 78.4
17 73.9 75.0 69.4 36 86.5 82.8 72.0
18 79.6 83.6 75.2 37 80.7 75.6 75.3
19 72.0 70.4 70.4

2.4 kR

PEFE T T LA R 2 ~ 5 A% iy 17 6L i X 7 9
JE B RE b BEAT AP ATINRE 7 U, I E SR Y
PR 22, #E A MDL = ¢, o0 xS T
K PR (e M AR n -1, BAFEE 0.99 BFHY ¢
OX AT s n R R Al P AT DU E KRB S O n AT I E
A bR R i 22 ) o SR8 LA e D O 48 LRI, A 37
— 26 —

TG HLBE AR 25T & ARV W, BC Rl 7 A B R
0.030 mg/kg 1Y 25 1IN AR FE G, 28 48 BORT Y 456 )5
AL E A & A YA A 0 D R R
PR, 5L 3, 13 3 ml UL, A3 HLBE AR 24 5 i K
HIBR 4 0.002 ~0.015 mg/kg, 52 TR H 0. 008 ~
0.060 mg/kg(4 57 ik i) .

®2 ARABUETEREWRRITLE (n=6) %

R e
FE Tmm omme |77 mmE #ke
HONFE jiacyia WO jiacyia
1 93.2 86.1 20 92.8 88.5
2 95.5 89.0 21 88.5 92.9
3 92.4 93.8 22 89.0 78.0
4 88.5 85.7 23 96.7 86.1
5 90.0 91.5 24 94.8 82.9
6 94.3 88.4 25 86.9 79.2
7 86.0 85.1 26 89.7 85.6
8 93.2 83.9 27 95.9 88.4
9 94.3 85.2 28 86.7 83.1
10 91.9 80.1 29 95.3 88.3
11 90.8 85.4 30 92.9 82.6
12 92.5 81.3 31 96.8 88.8
13 90.2 83.0 32 87.4 84.5
14 96.4 86.8 33 87.2 82.7
15 93.0 82.5 34 92.6 85.4
16 92.5 86.9 35 91.2 84.1
17 96.3 85.1 36 89.5 82.8
18 102 89.5 37 95.7 86.9
19 91.4 82.0
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®3 BANBKAGNKEHRMMMNETR(2=7)

mg/kg
s K i R METR | FY5 K BR IiE TR
1 0.002 0.008 20 0.007 0.028
2 0.006 0.024 21 0.013 0.052
3 0.005 0.020 22 0.015 0. 060
4 0.007 0.028 23 0.015 0.060
5 0.003 0.012 24 0.015 0.060
6 0.004 0.016 25 0.012 0.048
7 0.007 0.028 26 0.015 0.060
8 0.005 0.020 27 0.012 0.048
9 0.006 0.024 28 0.003 0.012
10 0.006 0.024 29 0.012 0.048
11 0.007 0.028 30 0.006 0.024
12 0.006 0.024 31 0.012 0.048
13 0.006 0.024 32 0.003 0.012
14 0.006 0.024 33 0.003 0.012
15 0.006 0.024 34 0.012 0.048
16 0.005 0.020 35 0.015 0.060
17 0.006 0.024 36 0.002 0.008
18 0.003 0.012 37 0.012 0.048
19 0.006 0.024
2.5 WEEAERA

PRI 10 g SEBxR - B8R i, 43 i m A 37 Fof Bl
TR A b 1 V) ARG L LR 3 R AS [ B A b
(0.05,0.20 #1 1. 00 mg/kg) Ay L AL . 2242 K
Wi J5 AT AE 6 WK, 43 il B8 A el i #2 0
X AR 22, G5 R L3R 4, H3 4 TT1,0.05 mg/kg
TR b 37 B HLBE A 24 59 AR el R
72.8% ~104% , FHXF b5 i 25 4 4. 2% ~13.8% ;
0.20 mg/kg + AL 5 37 AT HLIE A 25 /9 A
MR A 71.5% ~101% MBS AR 22 0 4.3% ~
13.5% ;1.00 mg/kg +HEFE 5L 37 R HLBE A 2
BN FR M % 74. 6% ~ 109% , AH X 47 4 A 2% H
6.8% ~14.6% , 3 P+ HEAE 5 #RAT B AT 0 RS %5
FERA B, B0 32 05 05 00 AT R AR PR B

K4 FAENBEEMERE(n=6) %
0.05 mg/kg KESL 0.20 mg/kg FESL 1.00 mg/kg FE 5
P AR MXTER O ER OMDUER hdR AR A
mlgR fefm2e WCR s RICR iR 2
1 79.2 9.1 74.9 8.9 80.5 11.5
2 80.6 6.7 79.3  10.5 76. 1 8.4
3 89.9 9.2 86.8  10.8 91.9 12.2
4 75.4  10.1 72.7  10.3 75.0 8.6
5 88.9 4.6 84.5 8.5 89.9 9.9
6 89.7 7.5 82.9 9.7 86.2 10.3
7 72.8 5.9 78.1 7.5 80. 1 10.4

gk
0.05 mg/kg #E4h 0.20 mg/kg ¥ i

1.00mg/kg ¥ &

5 mbs MR kR AHDEER kR CiERR N

mifcse fEfZe DIcR 2 WIUcE i 22
91.0 9.2 90.5 12.2 86.8 8.3
9 85.9 5.8 90.1 9.4 88.2 7.0
10 90.3 12.4 85.3 13.5 86.9 12.9
11 75.8 10.3 74.0 10.9 77.6 9.4
12 81.6 4.8 81.4 4.3 87.3 7.2
13 82.0 .4 82.1 9.6 87.7 11.5
14 102 13.7 87.9 10.3 95.8 10.7
15 87.3 8.5 101 8.5 103 10.0
16 78.2 7.0 80.0 9.6 82.5 7.0
17 74.9 10.0 78.7 11.8 74.6 8.8
18 82.2 5.3 80.3 7.2 81.5 8.4
19 74.5 12.1 80.9 13.8 76.3 14.6
20 72.8 9.4 71.5 12.0 74.8 11.5
21 83.8 5.6 80.9 7.3 79.2 6.8
22 76.3 6.4 72.5 10.6 80.5 9.3
23 92.8 5.7 90.8 8.4 86.9 8.9
24 81.6 4.2 87.2 7.2 83.5 9.5
25 104 4.9 90.6 5.3 86.6 8.4
26 81.0 8.5 82.8 13.6 84.1 11.7
27 94.2 11.0 101 12.8 109 10.9
28 78.3 8.3 80.4 9.1 77.3 11.0
29 91.4 7.6 86.9 11.8 83.8 9.6
30 89.3 7.9 83.2 12.0 85.2 10.2
31 74.5 10.2 75.5 10.3 77.4 12.4
32 82.8 9.5 84.7 8.6 80.0 11.6
33 83.6 8.8 84.0 9.3 85.1 10.7
34 86.0 12.2 82.8 10.3 88.5 13.8
35 77.5 13.8 72.9 12.6 76.3 14.2
36 85.2 10.4 83.1 9.8 80.9 11.5
37 74.2 6.6 80.9 6.3 78.5 8.6

3 HiE
L S T TR ICHR I - RN AL -
AR TS I T 37 Mo HLBE AR 25 1 5k
JrER R 2 0.002 ~0. 015 mg/kg, Il 5E T KR
0.008 ~0.060 mg/kg, 0.05 mg/kg MFREE G A
BLBEAR 25 B A% MU 22 2k 72. 8% ~ 104% , K X
e 220 4.2% ~13.8% ;0.20 mg/kg fFRAE &
A ALBEA 25 B AR Rl 71.5% ~101% , A%
PRifED 254 4.3% ~13.5% ;1.00 mg/kg fARFE i
T LB AR 25 1 AR [n1 3Rl 74. 6% ~ 109% , A
SATHER 22K 6. 8% ~14.6% . %7 B 40 BS A S
Uf R R A 38 26 SR bR AR
R0 2, 156 BH 2 O vk TR T S BB S R 13 rp 37
Tl AL A 24 3% B A DU 1 23K
(FTH#F35 7R)
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N A 5 2 0 B8 TS 2 A P 1 5 i) DL ]
4, HIEL4 AT UL E AR A IR I # R 105 °C
PEREAE 1 HF 7 RAE, LA & 7 X B 25 X
MRS T TR PE S g, YR B R > 80% Y,
ISP T R R . K5 RAA =R
& >80% ,Fi 5 RAMEE = IE >90% , Ktk , b
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