The Japan Society for Analytical Chemistry

BUNSEKI KAGAKU Vol. 55, No. 3, pp. 199-203 (2006) 199
© 2006 The Japan Society for Analytical Chemistry :

FPFIUF4HIVLFE=PB

BEHZABHBICKRESIN-BEEERESEEHZD
HEICHIREZEL

EE OMESY, K R, b E’

Change in Concentrations of VOCs Gas Standard
Mixtures in Cylinders with Consumption

Tomoe NISHINO', Tetsufumi HARUSUE' and Masaaki MARUYAMA'

! Chemicals Evaluation and Research Institute, Japan, 1600, Shimo-Takano, Sugito-machi, Kitakatsushika-gun,
Saitama 345 - 0043

(Received 24 October 2005, Accepted 13 December 2005)

When a gas standard mixture is consumed, the pressure in its cylinder is reduced. We studied
how much this affects the concentrations of the gas standard mixtures. We prepared VOCs
(Volatile Organic Compaunds) gas standard mixtures (100 vol ppb), and analyzed their concen-
trations at 10, 8, 6, 4, 2, 1 MPa each by GC-FID. As a result, the concentrations were not
changed in 3 components (dichloromethane, 1,3-butadiene, vinyl chloride). However, the con-
centrations increased with the consumption in 5 components (benzene, chloroform, 1,2-
dichloroethane, trichloroethylene, tetrachloroethylene). 1,2-dichloroethane had the largest
increase, and its concentrations in 1 MPa was 3% higher than that in 10 MPa. Therefore the
pressure should be checked when using a gas standard mixture. Also, it should be renewed if
necessary.
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Table 1 Instrument and operating conditions of GG-FID with concentrator

Group 1 (Low b.p.)

Group 2 (High b.p.)

Components Vinyl chloride, 1,3-butadiene, Chloroform, 1,2-dichloroethane,
Dichloromethane Benzene, Trichloroetylene,
Tetrachloroetylene
Instrument Shimadzu Corporation Shimadzu Corporation
GC-14B GC-9A
Detector FID FID
Column Chemicals Evaluation and Research Chemicals Evaluation and Research
Institute, Japan Institute, Japan
G950 G-205
(40 m X 1.2 mm¢, 1.D. 2.0 um) (40 m X 1.2 mmg¢, 1.D. 2.0 pm)
Oven temperature 90TC 55T
Concentrator DKK corporation
GAS-10
Resin Tenax TA (3 mm X 3 cm X 2)
Sampling volume 300 ml (100 ml/min X 3 min)
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Table 2 Correlation between the concentration and the change of pressure with consumption

Dichloromethane (u = 0.12%)

1,3-Butadiene (u = 0.09%)

Deviation, %

Deviation, %

Pressure/MPa s 9 Pressure/MPa s1 s9
10 0.00 0.00 10 0.00 0.00
8 -0.03 —=0.08 8 -0.01 -0.12
6 —0.08 -0.13 6 —=0.01 =0.09
4 +0.23 =0.09 4 +0.27 —0.03
2 +0.06 —-0.14 2 +0.11 —-0.12
1 +0.11 —0.12 1 +0.09 -0.09

Vinyl chloride (u = 0.09%)

Benzene (u = 0.20%)

Deviation, %

Deviation, %

Pressure/MPa s1 9 Pressure/MPa s1 2
10 0.00 0.00 10 0.00 0.00
8 =0.03 =0.08 8 -0.09 +0.20
6 -0.08 —0.13 6 +0.08 +0.38
4 +0.23 =0.09 4 +0.25 +0.31
2 +0.06 -0.14 2 +0.63 +0.89
1 +0.11 —=0.12 1 +1.06 +1.44

Chloroform (u = 0.11%)

Trichloroethylene (u = 0.20%)

Deviation, %

Deviation, %

Pressure/MPa s] 9 Pressure/MPa s1 2
10 0.00 0.00 10 0.00 0.00
8 —0.12 +0.14 8 -0.12 +0.21
6 +0.10 +0.30 6 —0.02 +0.23
4 +0.15 +0.15 4 +0.13 +0.22
2 +0.47 +0.46 2 +0.32 +0.60
1 +0.74 +0.77 1 +0.46 +0.96

Tetrachloroethylene (u = 0.21%)

1,2-Dichloroethane (u = 0.12%)

Deviation, %
Pressure/MPa

. g
Pressure/MPa Deviation, %

S1 S2 Sl S2
10 0.00 0.00 10 0.00 0.00
8 +0.01 +0.42 8 +0.02 +0.50
6 —0.05 +0.31 6 +0.26 +0.80
4 +0.03 +0.04 4 +0.42 +0.78
2 +0.56 +0.68 2 +1.41 +1.80
1 +1.02 +1.29 1 +3.09 +3.13

u: standard uncertainty of measurement
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Fig. 2 Correlation between the concentration and the change of pressure with consumption

O: 81, A: S2,———: uncertainty(repeatability) of measurement
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