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ANALYSIS OF FIFTEEN ORGANOPHOSPHORUS
PESTICIDE RESIDUES IN WATER SAMPLES BY
DISPERSIVE LIQUID-LIQUID MICROEXTRACTION
COUPLED WITH GAS CHROMATOGRAPHY

WANG Lei, ZHANG" Yan—xia
(Environmental protection bureau of Pingyuan County, Dezhou city, Dezhou 253100,China)

Abstract: A quick method was developed for the analysis of fifteen organophosphorus
pesticides (OPPs) in water by dispersive liquid—liquid microextraction (DLLME) coupled with
gas chromatography with flame “photometric detector (GC —FPD). Parameters affecting the
extraction performance, such'as the kind and volume of extraction and dispersive solvents
were studied and optimized.. Under the optimum extraction conditions, the enrichment factors
ranged from 108 to 135 for the OPPs. The average recoveries at two spike levels ranged from
80.4 % to 119.2 %, the relative standard deviations (RSDs) ranged from 3.4 % to 6.5 % and
the limits of quantification (LOQs) were in the range of 0.078 wg/L to 0.14 wg/l.. Results
showed that the proposed method can meet the requirement for the determination of OPPs in
various water samples.

Key words: Dispersive liquid-liquid microextraction (DLLME); Gas chromatography (GC);
Organophosphorus pesticides; Water

20 30 . :
, 70 %,

1/3,
o ,OPPs

:2015-06-12



-59

[2]C
OPPs
) (LLE), N
LLE B
(SPE )™ (SPME)®! o

2006 ,Rezaee

(dispersive liquid -liquid microextraction,

DLLME) LLE,
, , / /
DLLME N N (
17, xl/
) 15
1
1.1 N
Agilent ( Agilent ),
(FPD);CL31R (
ThermoFisher ); GENIUS 3 (
IKA )
( ’ ); N
N ( Dr.

Ehrenstorfer )

1.2
1.2.1
: 10 mg ( 0.01
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)o , s 1, 10~10 000 pg/L
s ; s 0.999
) 5 o ( 3) 5 I.Lg/LO
, ( ) 1.1 9%~2.8 %, ( )
, 5 (4 000 r/min) o 2.2 %~4.6 %, DLLME
2.3 108~135, (
, 0.01 mg/LL DLLME
1 R R .
(%)
(rg/L) (rg/L)
(n=3) (n=3x3)
10-10000  y=9.71x+13.75 0.9996 5 126 1.9 4.5
10-10000  y=9.98x+39.11 0.9992 5 108 1.1 22
10-10000  y=9.27x+19.46 0.9993 5 109 23 4.0
10-10000  y=10.73x+49.98  0.9998 5 112 1.3 2.8
10-10000  y=9.25x+23.50 0.9999 5 123 22 3.1
10-10000  y=7.87x+36.66 0.9998 5 109 1.2 34
10-10000  y=6.58x+48.28 0.9996 5 114 16 3.7
10-10000  y=9.41x+41.39 0.9998 5 118 14 4.6
10-10000  y=6.79x+41.37 0.9997 5 131 1.7 42
10-10000  y=7.56x+31.94 0.9995 5 133 23 3.2
10-10000  y=8.40x+48.67 0.9991 5 128 13 3.8
10-10000  y=8.12x+48.59 0.9997 5 116 2.4 44
10-10000  y=5.64x+46.89 0.9994 5 135 15 35
10-10000  y=7.37x+44.52 0.9997 5 124 1.6 4.1
10-10000  y=6.68x+93.09 0.9998 5 125 2.8 42
, 223
pA3000 6 y ( 2) o
2500 2 N
(%), (% ,n=6)
1(0.01mg/L) 2(0.1mg/L) (ng/L)
80.4 5.4 82.3 4.4 0.079
85.6 5.1 86.8 5.9 0.093
82.3 48 90.2 43 0.092
89.9 5.4 84.7 34 0.089
80.5 5.6 84.9 4.2 0.081
95.2 4.7 90.1 4.8 0.14
e & 10 104.7 3.8 107.1 5.2 0.13
Time(min) 109.8 5.0 110.6 3.8 0.085
118.4 49 119.2 5.2 0.11
110.1 5.2 117.6 4.7 0.11
DLLME ( 1) 108.6 6.5 109.8 4.9 0.078
4 87.5 5.2 82.4 6.2 0.086
° 954 5.5 98.7 5.3 0.11
2.4 112.8 49 111.3 6.5 0.081
109.9 6.0 104.5 4.1 0.12
. 0.01 0.1 mg/L 31
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