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A Study of Quantitative Analysis Methods for Mixtures of Biodiesel and Gas Oil
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In recent years, biodiesel has become a popular substitute for gas oil (petroleum derived diesel fuel) for ecological reasons,
and generally is used in mixtures with gas oil. In the Customs Tarift Schedule, mixed products of biodiesel and gas oil are
classified differently depending on the mixture ratio, therefore it is necessary to determine quantitatively the mixture ratio of the
two products. In this study, we found that high performance liquid chromatography is useful for separation and quantitative

analysis of biodiesel and gas oil, and that gas chromatography can be used to identify the raw material oil of biodiesel.
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Table 1 Recovery of imported gas oil using petroleum ether, chloroform and
ether as solvent

Recovery (wt %)
Petroleum ether
Chloroform eluate Ether eluate
eluate
Import
fIports gas 69.7 34 0.3
oil

Table 2 Recovery of imported biodiesel using petroleum ether, chloroform and
ether as solvent

Recovery (wt %)
Petroleum ether Chloroform
Ether eluate
cluate eluate
Imports
0.0 98.7 1.3
biodiesel
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Fig.1 IR spectrum of petroleum ether eluate of gas oil
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Fig.2 IR spectrum of chloroform eluate of gas oil
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Fig.3 IR spectrum of chloroform eluate of biodiesel
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Fig.5 Liquid chromatogram of biodiesel
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Fig.6 Liquid chromatogram of mixture of gas oil and biodiesel
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Fig.7 Calibration curve of gas oil (imported)
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Fig.8 Calibration curve of biodiesel (imported)

Table 3 Analytical results by using high performance liquid chromatography
(when the raw material of the sample is presented)
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Fig.9 Calibration curve of gas oil (reagent)
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Fig.10 Calibration curve of biodiesel (synthesis)

Table 4 Analytical results by using high performance liquid chromatography
(when the raw material of the sample is not presented)

Result of .
Actual (%) Analysis (%) Difference (%)
SampleC (Gas oil) 69.9 71.8 1.9
SampleD (Biodiesel) 30.2 30.5 0.3

Result of
Actual (%) UL Difference (%)
analysis (%)
SampleA (Gas oil) 69.7 69.3 0.4
SampleB (Biodiesel) 30.5 30.3 0.2
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Fig.11 Gas chromatogram of biodiesel from palm oil (imported)
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Fig.12 Gas chromatogram of biodiesel from palm oil
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Fig.13 Gas chromatogram of biodiesel from soy bean oil
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Fig.14 Gas chromatogram of biodiesel from rapeseed oil
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Fig.15 Gas chromatogram of biodiesel from jatropha oil
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