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Abstract: An independently designed and fabricated photo ionization detector ( PID) was mounted
on a purpose-made micro—gas chromatographer ( GC) namely GC190A for rapid and sensitive
determination of volatile organic compounds ( VOCs) benzene series ( BTEX) using zero-point air as
carrier gas. Standard gas was diluted and then rapidly detected without pretreatment. The
experimental results suggested that the micro-GC had excellent reproducibility and stability with
relative standard deviations (n=6) of peak area less than 2.87% for 3.02 mg*m™ sample gases
containing benzene toluene ethylbenzene p/m-—xylene o—xylene and styrene and the detection
limit for benzene reached 0.3 nmol * mol™'. The instrument has excellent advantages such as high
sensitivity good stability small volume light weight low consumption low cost and eco-
friendlyness and excellent applicability for in situ rapid analysis. The portable air analyzer is simple
in operation userriendly and universal and has a broad market prospect.
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2 ( Results and discussion)
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2 GCI90A
Fig.2 Schematic illustration of total structure assembly of GC190A

3 GC-PID
(1) —(6)
Fig.3 GC-PID chromatograms of 6 standard gases at standard concentrations

(1) —(6) show the experimental times
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1 6 ( RSD) . 3.02 mg*m™’
RSD 2.87%

1 (RSD n =6 %)
Table 1 Relative standard deviation ( RSD n =6 %) of retention time and peak area for six BTEX

’ Benzene Toluene Ethylbenzene p/m-=xylene o=xylene and styene
Fimes t/min - A/(x10%)  t/min AIx10° ¢/min A/x10° ¢/min A/x10° ¢/min A/x10°
1 1.50 1.19 2.63 0.985 4.98 0.746 5.32 1.55 6.22 1.29
2 1.47 1.18 2.63 0.957 4.98 0.719 5.32 1.51 6.22 1.25
3 1.49 1.21 2.62 0.967 4.97 0.710 5.31 1.50 6.21 1.23
4 1.46 1.18 2.62 0.937 4.97 0.682 5.31 1.46 6.20 1.20
5 1.49 1.17 2.63 0.934 4.99 0.723 5.33 1.55 6.23 1.26
6 1.50 1.21 2.63 0.959 4.99 0.718 5.33 1.54 6.23 1.26
RSD/% 0.97 1.46 0.20 2.00 0.18 2.87 0.17 2.30 0.16 2.42
t Retention time. A Peak area.
2.3
5 0.05.0.13.1.09.
2.35.3.02 mg*m™ 4
5
( ) . 5 0.05
3.02 mg*m™ 0.9948  0.9993
2.4

ASTM ( ASTM E 685-93)
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4 GC-PID
Fig.4 GC-PID chromatograms of 6 diluted standard gas
5
Fig.5 Regression curves of six sample gases
30 min . o 1g(
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107? gemL™" 1.05%107° mgem™. D 0.3 nmolmol".
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