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Abstract - Liquefied Petroleum Gas is divided into liquefied gases containing propane (C3;Hg) and butane
(C4H)0). The quality of LPG varies greatly depending on the composition of the mixture, so it is important to
measure the composition accurately. It is difficult to determine the composition of the mixture because liquid
and gas coexist at room temperature. Therefore, the uncertainty in determining the concentration of hydro-
carbons by component is high, and there are many problems that differ from the actual content standard.
Therefore, it is necessary to develop a mixed liquid propane standard gas for the composition and accurate con-
centration of hydrocarbon substances. Mixed liquid propane standard gas is manufactured into bellows-type
constant-pressure cylinders by ISO-6142 (2015). The homogeneity of the four standard gases manufactured
was confirmed to be GC-FID. The manufacturer’s uncertainty of expansion was 0.01 % to 0.30 % and homoge-
neity was 0.03 % to 0.25 %. In this mixed liquid propane standard gas, the relative expansion uncertainty of
weight method, manufacturing consistency, cylinder adsorption and long-term stability was developed within
0.26 %-1.39% (95% of confidence level, k=2).
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Table 1. Result of purity analysis of hydrocarbon
Components Analysis purity ul;:l);i:;?zg/ Maker
(cmolf/mol) (smoljmol)
Ethane 99.9987 35.0 Air Liquide
Ethylene 99.9635 81.0 Air Liquide
Propane 99.9952 41.0 Air Liquide
Propylene 99.9931 34.0 Takachiho
Isobutane 99.9697 85.5 Air Liquide
n-butane 99.8631 147 Air Liquide
1-butene 99.3879 209 Air Liquide
Isopentane 99.1649 250 Sigma aldrich
n-pentane 99.5924 17 Sigma aldrich
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Fig. 1. Internal consistency of mixtures for liquid
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Table. 2. Mole fractions and uncertainty of mixtures for liquid propane standard gas.

Cylinder No. Components CE)CI:;III/L:I?:)II())H Expanded Eillcze)rtamty %)
Ethane 1.132 1.15
Ethylene 0913 0.67
Propane 95.24 0.34
Propylene 0.447 0.26
BCPCO001 isobutane 0.449 1.22
n-butane 0.621 0.39
1-butene 0.984 1.33
isopentane 0.111 0.86
n-pentane 0.101 0.73
Ethane 1.390 1.20
Ethylene 0.980 0.78
Propane 95.07 0.51
Propylene 0.478 0.41
BCPC002 isobutane 0.441 1.23
n-butane 0.678 0.59
1-butene 0.736 1.35
isopentane 0.111 0.88
n-pentane 0.112 0.69
Ethane 1.303 1.20
Ethylene 1.113 0.74
Propane 94.62 0.35
Propylene 0.388 0.26
BCPC003 isobutane 0.625 1.33
n-butane 0.501 0.49
1-butene 1.249 1.32
isopentane 0.099 0.83
n-pentane 0.100 0.65
Ethane 1.102 1.18
Ethylene 1.093 0.66
Propane 95.63 0.35
Propylene 0.349 0.31
BCPC004 isobutane 0.583 1.22
n-butane 0.524 0.37
1-butene 0.522 1.39
isopentane 0.097 0.83
n-pentane 0.103 0.67
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