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Mixed hemimicelles magnetic solid-phase extraction based on hydroxyl
ionic liquid-coated magnetic graphene oxide for the determination of
herbicides in enviormental water samples coupled with high-
performance liquid chromatography

GUO Zhenfu GENG Lili WANG Suli ™
(Hebei North University, Hebei Key Laboratory of Quality And Safety Analysis-Testing for Agro-Products and Food, Hebei,
Zhangjiakou, 075000, China)

Abstract In this study, a novel mixed hemimicelles magnetic solid phase extraction method based
on hydroxyl ionic liquid-coated magnetic graphene oxide (Fe;0,/GO) was developed for the
simultaneous extraction and determination of herbicides in enviormental water samples coupled with
high-performance liquid chromatography. Fe;0,/GO after modification with 1-hydroxyl hexyl-3-
methylimidazoliumbis bromide (HFIL) has high surface area and excellent adsorption capacity,

which were used as magnetic solid-phase extraction (MSPE) adsorbent to enrich herbicides in
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environmental water samples. The factors affecting the extraction efficiency such as the ratio of the
amout of Fe;O,/GO and ionic liquid, extraction time, desorption conditions and ionic strength were
investigated to select the best extraction conditions. Under optimal conditions, the recoveries of five
target compounds were obtained ranging from 81.2% to 90.2% and the relative standard
deviations(RSDs, n=5) were 1.9%—3.9%. Linearities were achieved in the range of 10—500 pg-L™
with correlation coefficients ranging from 0.9955 to 0.9987. The limits of detection were in the range
of 0.036—0.053 pg-L™'. The method was successfully applied to the determination of the target five
herbicides in the environmental water samples.

Keywords magnetic graphene oxide, hydroxyl ionic liquid, hebicides, magnetic solid phase

extraction, high-performance liquid chromatography.
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Fig.1 FTIR spectra of 1-hydroxyl hexyl-3-methylimidazoliumbis bromide( HFIL ), Fe;0,/GO, HFIL-Fe;0,/GO
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Fig.2 Effect of the ratio of magnetic graphene oxide and ionic liquid on extraction efficiency
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Fig.3 Effect of the type (a) and volume (b) of resorption agent on extraction efficiency
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Table 1 The linearity, correlation coefficients (R?), LOD and LOQ

s (] 5 75 LIPS RSD/  “FIyEsimmliR A R FE R
Analyte Regression equation  Coefficient of determination(R?) % Recovery/% LOD/(ug' L) LOQ/(pg'Lh
HRIBR T
. 1=92.643x+27.154 0.9970 39 86.3 0.053 0.18
Metamitron
. y=87.747x+18.523 0.9987 32 81.2 0.042 0.14
Atazine
]
y=73.468x+21.17 0.9974 1.9 86.2 0.036 0.12
Isproturon
FURERE
. y=75.585x+21.706 0.9975 2.6 89.2 0.048 0.16
Diuron
VIR -
. 1=36.875x+12.829 0.9955 3.4 90.2 0.051 0.17
Linuron
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Table 2 Recovery and RSD of three concentrations spicked in three real enviormental water

7K (River water) FH ] 7K (Feild water) /K (Suface water)

| Herbicide  #NMNZK F-Fortified/(pg'L™)
FFRecovery/% RSD/% MR Recovery/% RSD/% MR Recovery/% RSD/%

50 80.3 8.7 76.9 5.8 82.7 43
H B Metamitron 100 83.8 6.5 80.9 93 80.8 7.9
500 79.2 3.9 81.8 6.7 78.9 5.9

50 87.6 6.6 88.6 3.0 85.5 3.7

7 Ht Atazine 100 80.3 7.5 84.7 49 82.0 5.8
500 81.8 5.0 80.0 5.5 79.4 6.2

50 86.2 3.8 82.3 6.2 83.9 8.4

SR B Isproturon 100 85.3 9.3 83.0 8.0 81.2 9.6
500 79.2 6.7 80.4 6.4 82.7 4.1

50 80.3 8.8 83.1 3.1 80.1 6.0

H R Diuron 100 84.6 6.4 88.8 6.9 87.3 6.7
500 90.9 42 86.4 5.6 88.7 8.9

50 90.6 8.0 91.7 7.1 88.1 6.3

FI 4 B Linuron 100 87.5 4.9 88.3 6.4 84.3 5.8
500 86.2 6.4 82.5 2.8 85.1 75
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Fig.7 The HPLC chromatogram of the spicked 500 pg-L™" in field water sample
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Table 3 Comparison of the proposed method with other methods for the determination of hebicides

ik FERR AT HE U A] LMETE FR MR ZE KRR
Method Sample volume/mL  Extraction time /min Linear range/(ug-L™') Recovery /% RSD/% LOD/(pg'L™")
BNy RN 2 10 10—500 81.2—90.2 1.9—39  0.036—0.053
[E FHAE B (SPE ) 22 500 >60 0.05—2 70—90 5—20 0.021—0.042
[ AH A€ BLSPME ™! 3 40 5—1000 85—113 24—59 0.5—5.1
ST BB AR L
(PDLLME ;m] 5 Few seconds 0.5—100 91—104 0.4—5.9 0.10—0.28
AT R R
(DLLME)® 25 10 1—6 81—102 5—10 0.19—1.12

3 2515 (Conclusion)
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