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Abstract: Zirconia microsphere was prepared by polymerization-induced colloid aggregation (PI-

CA) method and carbon-carbon double bond was grafted onto its surface by titanic acid ester cou-
pling reagent. Poly(styrene-divinylbenzene) was synthesized by free radical polymerization by u-
sing styrene, divinylbenzene and carbon-carbon double bond on the microsphere surface in solution
system, so the polymer was coated on the microsphere surface. After the benzene ring of the poly-
mer was sulfonated, the cation exchange packing for solid phase extraction (SPE) was obtained.
The material was characterized by Fourier transform infrared spectroscopy, scanning electron mi-
croscope and X-ray energy dispersive spectroscopy. Three herbicides of mesotrione, atrazine and
acetochlor in water were determined by the SPE cartridge coupled with high performance liquid
chromatography (HPLC). In the range of 0. 5—3. 0 mg/L, the relationships between the peak are-
as and mass concentrations of mesotrione, atrazine and acetochlor were linear with the correlation
coefficients of 0. 993 6, 0. 9925, 0. 991 9, respectively. The limits of detection were 5 41, 6. 72
and 13. 4 pg/L for mesotrione, atrazine and acetochlor, respectively. The results showed that the
zirconium dioxide microspheres coated with polymer have diameters in the range of about 6 to 8
pm, the SPE cartridges of which have high adsorption rate for the targets.

Key words: zirconia microsphere coated with sulfonated crosslinked polystyrene; solid phase ex-
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Fig. 1 (a) Infrared spectrum and (b) SEM image of coupling agent modified zirconium dioxide microspheres
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Fig. 2 (a) Infrared spectrum and (b) SEM image of zirconia microspheres coated with crosslinked polystyrene
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Fig. 3 Infrared spectrum of zirconia microspheres coated L
with sulfonated crosslinked polystyrene ok
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Table 1 Comparison of elution abilities of different eluents

Peak area/(mV « s)

N

17. 13 mg/g.19. 32 mg/g
Qasis MCX

20. 76 mg/g, Waters

. 100 mg Oasis
MCX s o

N

18 04 mg/g.19. 85 mg/g 21 26 mg/g.

El Ve <
uent Mesotrione Atrazine Acetochlor ’ Waters Oasis MCX
Ammonium methanol (5 mlL ammo- 163, 3 233.7 178.4 o
nia water+95 ml. methanol) 2.6
Acetonitrile (3 ml) + ammonium 229.5 234.2 277. 4
methanol (2 mL) L3z 0.5~30 mg/L
Acetonitrile 229.9 213.6 277.8 ’ y =
Methanol 218.5 187.4 258.7 151. 83xr—1. 075 3, (rZ) 0. 993 6;
) ) y=143, 352 —4 8773, r
5 0. 992 5; y=174 33z
R 2
L 42l _— 13783, r*  0.9919,
3
o 3 mL ’ N
2 ml 5 41.6. 72
2.5 13 4 pg/L,
100 mg 3, 50 mL 2.7 SPE 3
, 30 mL 100 mg/L
} 132 5 0 mL 6
20 min s 100 mLL ’ ’ 3
. g=[Cco—cHOXV]/m 25,50, 75,100, 125, 150
, q (mg/g); pg/L. ’ 6
o (mg/L); ¢, 100 mL ) 6 , L33
(mg/L); V (L); m ,
(g), , 2,
2 (n=6)
Table 2 Extraction recoveries and precisions (n=6)
o(Analyte) / Mesotrione Atrazine Acetochlor
(pg/L) Extraction recovery/%  RSD/% Extraction recovery/%  RSD/% Extraction recovery/ % RSD/ %
25 74.5 8.7 81.7 8.2 83.9 6.9
50 76.7 8.4 83.3 7.3 84.4 5.2
75 78.2 8.3 82.6 7.0 83.8 5.1
100 76.6 7.9 83.4 6.6 84.2 4.9
125 76.8 7.5 82.8 6.2 84.3 5.3
150 78.4 7.3 83.1 6.4 85.0 4.8
2 , 3
= > o o
, RSD ,
; ) s 2.8
pH . 1 3 3 , .
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Table 3 Contents of the three herbicides in water
samples mg/L
Analyte Lake water Nen river water  Canal water
Mesotrione 0.02 N. D. 0.36
Atrazine 0.08 0.01 0. 64
Acetochlor N. D. N. D. N. D.
N. D. : not detected.
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