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Abstract A method for the preparation of the standard gas mixture of 6 chlorinated hydrocar-

bons containing dichloromethane 1 1-dichloroethane 1 2-dichloroethane chloroform 1 1
1-trichloroethane and 1 1 2-trichloroethane at the concentration of 5 pmol/mol in nitrogen
was developed. The reproducibility of this method and the homogeneity and long-term stability
of the standard mixture were evaluated. The results showed that all 6 chlorinated hydrocarbons
have shown stability as long as 12 months and the expanded relative uncertainty of 5%. The cer-
tified value of developed standard gas agreed with the similar standard gas from Scott Specialty
Gases. This research established a foundation for the analysis of volatile chlorinated hydrocar-
bon gases.
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Table 1 Homogeneity for standard gas mixture of 6 chlorinated hydrocarbons cylinder No. 00879 pmol/mol

Pressure/ Dichloromethane 1 1-Dichloroethane Chloroform 1 2-Dichloroethane 1 1 I-Trichloroethane 1 1 2-Trichloroethane

MPa C, c, C, c, c, G C, c, C, c, C, c,
10 4.84 5.03 4.88 4.87 5.23 5.21 4.81 4.93 4.73 4.68 4.93 5.02
8 4.97 4.90 4.90 4.92 5.22 5.36 4.90 5.01 4.80 4.80 4.84 5.03
6 5.04 4.99 4.92 4.81 5.30 5.42 4.91 5.06 4.71 4.75 4.80 4.87
4 4.93 4.98 4.89 4.84 5.29 5.27 4.94 5.08 4.74 4.81 5.00 5.09
2 5.02 4.97 4.88 4.89 5.30 5.25 4.96 4.98 4.68 4.84 4.85 5.02
1 5.04 5.10 4.99 4.99 5.37 5.45 5.10 5.11 4.85 4.82 5.11 5.14
MS yithin 4.27 x107? 1.39 x10 73 3.60 x10 73 5.93 x10 7* 3.09 x10 3 7.51 x10 73
MSmong 5.72 x107* 4,53 x10 73 8.75x10? 1.18 x10 2 4.54 %1073 1.97 x10 ~?
Uy, /C 0.55% 0.81% 0.96% 1.09% 0.56% 1.57%
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Table 2 Long-term stability of standard gas mixture of 6 chlorinated hydrocarbons cylinder No. 001194 pmol/mol

Time/month Dichloromethane 1 1-Dichloroethane Chloroform 1 2-Dichloroethane 1 1 1-Trichloroethane 1 1 2-Trichloroethane

0 5.52 5.62 5.55 5.51 5.53 5.55
2 5.53 5.70 5.53 5.40 5.51 5.52
4 5.61 5.67 5.56 5.47 5.60 5.46
6 5.38 5.48 5.38 5.18 5.39 5.19
8 5.57 5.56 5.49 5.49 5.51 5.58
12 5.59 5.71 5.63 5.56 5.60 5.50
16 5.76 5.70 5.60 5.46 5.51 5.42
18 5.67 5.69 5.61 5.47 5.56 5.50
b, 1.15x10 72 4.20 x107? 5.85x107? 3.39x107? 1.83x107° -1.04x107°
b, 5.48 5.61 5.50 5.41 5.51 5.47
s b, 5.17x1073 4.87 x107? 4.41x107? 7.07 x107? 4.11x107? 7.58 x107?
lo.05 6 XS b, 1.27 x10 ~* 1.19 x10 2 1.08 x10 72 1.73 x10 72 1.01 x10 72 1.86 x10 72
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Fig. 1 Chromatogram of standard gas mixture of
2.4.1 U har 6 chlorinated hydrocarbons
Peaks 1. dichloromethane 2. 1 I-dichloroethane 3. chlor-
1515 oform 4. 1 2-dichloroethane 5. 1 1 I-trichloroethane 6. 1

1 2-trichloroethane.
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Table 3 Certified concentrations C and uncertainties of standard gas mixture of 6 chlorinated hydrocarbons
Compound c/ U enar/ C/ Uy, /C/ Uys/C/ Standardv relative Expandec.i relative
pmol/mol % % % uncertainty/% uncertainty/ %
Dichloromethane 5.05 1.27 0.54 1.11 1.8 4
1 1-Dichloroethane 5.07 0.97 0.81 1.04 1.6 4
Chloroform 5.05 1.09 0.96 0.95 1.7 4
1 2-Dichloroethane 5.07 1.23 1.09 1.56 2.3 5
1 1 I-Trichloroethane 5.40 0.97 0.56 0.89 .4 3
1 1 2-Trichloroethane 4.83 1.06 1.57 1.66 2.5 5
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