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Abstract

The methomyl oxime in soil was analyzed by pressurized fluid extraction-C18 column purifica-
tion-gas chromatography-mass spectrometry, and the condition of pressurized fluid extraction,
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cleanup and concentration were optimized. The optimal conditions were determined as follows:
the extraction solvent was dichloromethane-acetone mixed solvent (1+1), the extraction temper-
ature of the pressurized fluid was 70°C, the pressure was 12 Mpa, the C18 column was selected as
the purification column, and 8 mL of dichloromethane-Acetone mixed solvent (1+1) was used to
elute, and rotary evaporation under reduced pressure at 20°C was used as the way to concentrate
the collected solution. Under the optimal conditions, the recovery efficiencies of methomyl oxime
in low and high concentrations of soil samples were 79.4%~83.7% and 90.5%~91.5%, and the
relative standard deviations were 0.7%~3.1%. Furthermore the method detection limit was tested
as 1.17 pg/kg.
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2.1, {XERFIRF

“ZHEAR 8890-5977B AR (LIl T I A (BN ¥5); &R HPFE 06S I AR REHUA s i [H 4 e %
7R KA RV10; DK-S28 i HVE IR /KB E . T8 C18 #£(500 mg, 6 mL/ pcs, CNW); i & HE 43 (500 mg, 6m
L/pcs, CNW). i i 4504k 548 (500 mg, 6 mL/pes, CNW) AT 45 v B ek 143 (500 mg, 6mL/ pcs, CNW);
KZ Bf5(CAS 5 10533-67-2, 4 99.5%), TG UENRAEY)T, Dr. Ehrenstorfer, #tik5: G1005933;
TEMRIECKE. A CFERIE QR SE R v il H 5N 60~90 H, JrATali.

PRAERIZE: FHOE Qe MBARERE S e A 2R, BCHIRL 10 mo/L FRitEfk &9,  FiRebaitE ik &0
Fe AR vE 28 R AR EE, % s 43724 10, 50, 100, 200. 500. 1000 ng/mL.

2.2. (UEBEH
BREE: HEFED: IRFE: 280°C; Arith: 10:1; fifH: DB-WAX (30 m x 250 um x 0.25 um);
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TR

48

WA WARA: WE: 1.0 mL/min; JHEFER: 100°CHEEF 0 min, LA 10°C/min [{i# R T8 180°C, If
LR+F 5 min;

MS Frill#s: B El AR 280°C: BFIRIRAE: 230°C; DUHFFIREE: 150°C; SIM
X, FAFEEF m/z: 58, 88, 105.

2.3 stz

e prR e o BT Rt BREBE. M. A TERY. R 10.0 g #EAh, IIAEEE T,
WIE P PSRRI K o TR IO AR FR NN 20 g A 9ehd, FEAERAFRAFIORERL, TN RA AR E .
PR AU — R e - B SV I(1+1), BUEARERGILEZ 70°C, k108 12MPa. fEBLE 21 F X
BEAT PRI A, R AEHOR . SR BRI, 28 A ik 22 0.5~1.0 mL, JIAIECKE 5.0 mL, FHK4iE
AE 1.0 mL. FHRHORE ] 10 mL IE CRebt i FiEfLi) C18 ikt b, %8 1 min, AR .
PRI 8 mL — & H b - AR & FI(L+1)Beld C18 A, el Veliiiik4i % 0.5~1.0 mL, JIA
IECKE 5.0 mL, FRlkAERZE 1.0 mL. WRAFREA UMt it i 15 AN 0 B Al .
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Figure 1. Chromatogram of methomyl oxime standard solution with concentration of 1000 pg/L

Bl 1. PRE 1000 ng/L BYR 2% BB ER KA 5 B B 1K E

DOI: 10.12677/hjas.2022.124034 239 Al L2


https://doi.org/10.12677/hjas.2022.124034

Equation y=a+b*x
60004 |, 5229829 + 47.67
a 5.8826 + 0.09349
5000 K2 0.99924
4000
>
L@ 3000
2000 -
1000 +
0 -
1 T T T T 1
0 200 400 600 800 1000
WEE (ng/mL)

Figure 2. Calibration curve of methomyl oxime in the concentration range of 10~1000 ng/mL
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3.2. RAFHFAXTEE

P SN FR 48 7 2 e 45 B EEIR, 1) 250 mL SPERBSH I 100 mL & ke - NERIE A
WAL A 1 mLKE 0.5 pg/mL HIKZ Billshri, 73 B 5t 7K % 50°C Jak He Jig 25(200 Pa). 35°C
IR i 75(200 Pa). 20°C ks i€ 75 (200 Pa) il B e M DU Ak 4 77 VLT W4 . HHIE 3 WA, 20°C i Jig
A& A, IWEE(96.2 + 1.0)%, i i 28 it P vy IS 3R BRAIS, X M B2 R K 22 s ) #AvEa e
PEZE[5], WeRe 28 RIME MRS B SR, AAREMERER, RIS FAR. i vl F2 H iR AR, R0k
AN, A F)(91.8 +0.4)%, (HEWT ANFERHH . PRI 20°C I e 28 A E USSR R A4 75 3K
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Figure 3. Diagram of recovery efficiency of different concentration methods
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Figure 4. Diagram of recovery efficiency of different extraction temperature
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PRV A R (L L) N B GA ) o TE V8 S A AR AT PR IR IR 2 UGB, JEAT Indr &k 0.5 pg 17
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Figure 5. Diagram of recovery efficiency of different extraction solvent
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3.5. MERGZENENBHAL

T RACTRICREE, WHIC T R un K 2 s MR USRSy 70°C, IEREZERUAFIN — &
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ZERWE 6 Fran: 12 MPa 3-EURCR AT, K2 BUE IR 9 (91.7 £ 1.5)%.
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Figure 6. Diagram of recovery efficiency of different extraction pressure
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Figure 7. Diagram of recovery efficiency of different cleanup column
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3.7. BLERLA IR IaEE

N TR RE SRR 26, B IR RAFROMERCR, 2R L. RSkt R, —5H 5.
- IECREREHGTIL+1). &P HE - IECKIR G+ &P b - PIERIR A5 (1+1) LA R it
Ve T et S8R 1. -BRARIIN K 2 Bls SO AE 22.5%~95.0%, Hrh —&H b - WA &
R+ I B e i, GA$(95.0 £ 2.7)%.  PRIEAHIE FUfE 1 bEiBON — & H e - PIRRTR £ i371(1+1) o

Table 1. Spike recovery and precision of different eluents
F 1. FEIERS T MARE R R AEHE

W b =1 % FEXTFRAE (R 2 %
TREH R IE k(L) 40.8 10.9
TSR B AR (L:1) 95.0 2.7
PAER: IE S E(1:1) 86.9 3.8

ZBE 87.5 10.5

TEH 32.3 2.4

IEC ke 225 2.8

P 715 8.0

3.8. MEEATIAENRL

A AR A, IR ) P AN AN S I BRI R e B S8 AR B FLA WLR R I = AR R HET
DR A7 0 BE X IR 75 FH B AT VPRI 7L . SR PRk TE AL 5 16 C18 AR THi I A 1 mL &5 0.5 pug K
ZEE M IE e, 8 AminJ5, 2HIF 4mL. 8mL. 12 mL A1 16 mL & FF e iE 4Ltk v E M AT,
H RGO B, IRAER R 1 mL TR e . HERWE 8 fon, # 4 mL ik
Ve ke oK 22 iff5 89.1 £ 13.9%, 55 A~ 4 mL BRI Tk K 2 g5 R AR RIS R ik 94.8%,

95

i I ' 1 i I
4mL 8mL 12mL 16mL
WBeAAIR
Figure 8. Elution cumulative effect of different volumes of dichloromethane-acetone mixed solvent (1+1)
8. AR ZEH LT - REDE &A1+ ERRERE
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A 4 mL ERE R AR H S DUAS 4 mL BFIRGETR R RS AR . RERT T 8 mL IR E IR AT ik
Vet 94.8%I1) K 2 Jil5, 1T i T 4k 2L 38 Ik Be B AR OGRS R A W BRI . S5 2 8 RIS A IR
oM, AHE TR E T RERAA R 8 mL.
3.9. F5HEE MR E ST

HEANE K2 5 i) A A TR . BRI RIInbR, 2 litir ER 3 COPATRE, SR IE 2. W
%2 N, FESVINFRESN 100 ng B, K2 BEls- P AR IR A 81.6%, 3 IRES AR bk 22 43 75 N
3.1%. FESIIAREA 800 ng B, K2 G = AP0 I0AR [EUCR A 91.0%, 3 YR&E AN hr v (w2 A4
0.7%. LRI, AL T AR S =R T, Y BG83 2 M A

Table 2. Precision and accuracy of soil sample
F2 XIAERBEE. ERE

JiRE ng E &L ¥ 95 (n = 3)/RSD, %
Hn#x 1 (100 ng) 81.6 31
Jinkx 2 (800 ng) 91.0 0.7

3.10. AR

HRYE HI 168-2020 (HAIEEMR I 73 BT T EFRERIIT HEAR S B A FRONERRUEZSR, SRR 7
AMIRIRERES, T JE tH L 7 DCPAT R 5E 25 SR A BRvtE Il 22(SD),  tH SRR R HE FR(D.L = 3.143 x
SD), HRHEHFE S m FE BV BB AR R(MDL = D.L x V/m). LUEURE 10 g, IRGEER S 1
mL 5, PR 3, KE RS RSk R Jy: 1.17 po/kg.

Table 3. Test results, standard deviation and method detection limits of seven low-level spiked samples
F 3. T MREREHRENER, FREREMSGERLR

FFs R IR LA
1 42.2386 ng/mL
2 32.6245 ng/mL
3 40.2548 ng/mL
4 35.1566 ng/mL
5 37.8715 ng/mL
6 41.0038 ng/mL
7 42.2386 ng/mL
SD 3.71 ng/mL
D.L 11.65 ng/mL

MDL 1.17 pa/kyg

4, &5ig
IS PR ER T, W REBUA RN R - TR A VARI+1) . IR T A ZEEUR E  70°C,
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A %

JE£7174 12 Mpa, 4% 1 C18 HEAE NELA:, 8 mL S H bt - INREIE & VA RI(1+1)#E4T3E, 20°CIE i
AR A T3, BN T — A DU AR AL - O il 5T s 150 A G R 13 vh oK 2 TS
MrErEE Rk, kAR R, ATRATHER A A, BRI, S AR R, Tk
R BR . 1.7 pglkgo 1% J5VARESLIAN 100 B3 K 2 BE 5EA it A e TS Qe &

AL B R SRE

BE K

[1] EKE, B, MWL K2 BHEMSAHERE ] (LR, 1998(1): 46-47+49.

[2] R&EE, XU, &0, % REE S AR SR e K R K 2 g FUK 28 [D]. A TiRER =, 2015,
34(9): 1042-1044.

[38]1 XUNEWN, /A, WALE, 5. [E AR B OB R e K R K B G 3], it &, 2014, 23(2):
47-49+59,

[4] REX, AT, BB BUHGAENE S b K2 K2 8 50]. T M6, 2021, 49(22): 76-77+81.

[6] TS, TWRAR, BRaUAE, BRG] K2 El5 AR 2 B desE 0], 2, 1997(2): 16-17.

DOI: 10.12677/hjas.2022.124034 245 Al L2


https://doi.org/10.12677/hjas.2022.124034

	一种气相色谱质谱联用仪测定土壤中灭多威肟的分析方法
	摘  要
	关键词
	An Analytical Method for the Determination of Methomyl Oxime in Soil by Gas Chromatography-Mass Spectrometry
	Abstract
	Keywords
	1. 引言
	2. 实验部分
	2.1. 仪器和试剂
	2.2. 仪器条件
	2.3. 实验过程

	3. 结果与讨论
	3.1. 色谱行为
	3.2. 浓缩方式对比
	3.3. 加压流体萃取温度的优化
	3.4. 加压流体萃取溶剂的优化
	3.5. 加压流体萃取压力的优化
	3.6. 净化柱的选择
	3.7. 净化洗脱溶剂种类的选择
	3.8. 洗脱溶剂用量的优化
	3.9. 精确度和准确度实验
	3.10. 方法检出限

	4. 结论
	参考文献

