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A Multi-Step Distillation Method for Sample Preparation
in Gas Chromatographic Analysis
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Abstract A sample pretreatment device based on multi-step distillation principle was construc-
ted and evaluated. Trace components in the sample were extracted separated and enriched at
the cold receptor of the molecular diffusion distillation device. The cold receptor was designed
as an exchangeable part to avoid the cross interferences from one sample to another one. A
model sample containing four kinds of organophosphorus pesticides in ethyl actate was tested in
the device and the distillated and enriched solution was analyzed by a gas chromatograph. It
was proven that the interferential components to gas chromatography such as protein lipid and
pigment could be removed effectively and the enrichment factor for trace target components
was more than 150 times. The recoveries of the method were from 90% to 117% and the rela-
tive standard deviations RSDs from 1.3% to 10%. The limit of detection LOD of this meth-
od was 1 ng/mL without further concentration. The reused ratio of the organic reagents was
more than 95%. Practical application was performed by using a spiked tea sample. The device
can treat more than 100 g of samples with a boiling point range of 120 - 600 C.
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Fig. 1 The flowchart of sample pretreatment device
T1. falling-film distillator T2. wiped film distillator T3. 2.1
e it dlar 1 e s 13579
P4. diffusion vacuum pump 1 2 3 and 4. vacuum cut-off
valves 5 9 and 10. cleaning cut-off valves 6 7 and 8. mag- 300 mlL 30 mL 2 mL
netic regulating valves 11 and 12. air release and stuff reclaim
valves. TK-1
1.2 C A
TK-1I C=2.64 x
GC-2010 107°A +2.52 r=0.9746 C=7.17 x
DB-5 30 m 10°A+2.75 r=0.9650 C=3.48 x
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Table 1 Recovery data of four pesticides n =3
Spiked/ . Found/ Recovery/
Pesticide
ng/L ng/L %
3.33 fenchlorphos 3.17 95
fenitrothion 3.19 96
malathion 3.10 93
parathion 2.81 84
6.66 fenchlorphos 7.68 115
fenitrothion 8.02 121
malathion 7.68 115
parathion 7.30 110
9.99 fenchlorphos 10.41 104
fenitrothion 10.52 105
malathion 10.55 106
parathion 9.86 98
13.32 fenchlorphos 13.85 104
fenitrothion 13.54 102
malathion 13.73 103
parathion 13.10 98
16.65 fenchlorphos 19.24 115
fenitrothion 20.18 121
malathion 19.18 115
parathion 19.15 115
6.6 pg/L
10
10% 1 png/L
2.3
1
ng 100 g
100 mL 3
30 mL 2 mL
TK-I
1 uL
2
2 mL
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Fig. 2 Chromatogram of a tea sample spiked
with pesticides at 0.01 pg/g

fenchlorphos 2. fenitrothion 3. malathion 4. parathion.
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