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Quantitative Analysis of Oxygenated Compounds in Gasoline by GC MS

Satoshi WATANABE , Naoki KURASHIMA , Kenji KATAOKA
Central Customs Laboratory, Ministry of Finance
6-3-5, Kashiwanoha, Kashiwa, Chiba 277-0882 Japan

Arapid and easy GC/MS method using a selected ion monitoring was investigated for determination of
oxygenated compounds (such as Methyl tert butyl ether (MTBE), isopropanol and isobutanol) in
gasoline. The characteristic fragment ions m/z 73 of MTBE, 45 of isopropanol, 43 of isobutanol, 56 of 1
butanol (as internal standard) were selected for quantitative analysis. The standard solution was
prepared with concentration of 0.75 4.5mg/ml of oxygenated compounds and 2.25mg/ml of 1 butanol.
0.5u | of these solutions were injected to GC/MS and good calibration curves were obtained. The sample
solution as unknown sample was prepared by mixing gasoline and oxygenated compounds. The content
of oxygenated compounds in sample were determined with the obtained calibration curves. The mixing
ratios (the content of oxygenated compounds) determined using GC/MS corresponded well with the
actual mixing ratios.
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Fig. 1 Gas Chromatogram of Gasoline (No.1) and Oxygenated Compounds
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Table 1 Comparison of calibration curves

MTBE isopropanol isobutanol

y = 2.7353x+0.0620 | y = 1.7588x—0.0210 | vy = 0.8343x+0.0053

R? = 0.99992 R? = 0.99998 R? = 0.99999

y = 1.8769x+0.4393 | y = 1.6002x+0.0349 | vy = 0.8080x+0.0118

R* = 0.98345 R® = 0.99968 R® = 0.99996

y = 1.0102x+0.7136 | y = 1.4643x+0.1190 | y = 0.7820x+0.0313

R* = 0.93146 R® = 0.99861 R* = 0.99970

a : The concentration of standard solution was the same as in Fig. 1.

Oxygenated Compounds ; 0.75~4.5mg/mi

b : Oxygenated Compounds ; 1.5~9.0mg/mi
¢ : Oxygenated Compounds ; 3.0~18.0mg/mi
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Fig. 3 Calibration curve of Oxygenated Compounds
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Table 2 Comparison of content of Oxygenated Compounds
in samples
measured ratios (%) actual ratios (%)
MTBE 20.13 20.10
isopropanol 10.03 10.02
isobutanol 19.83 19.84
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Fig. 4 Comparison of analytical data
All measurements were performed 5 times.
The corrected ratios were calculated from the equation.
(corrected ratio = measurement ratio / acutual ratiox 100)




Table 3 Comparison of analytical data by GC and GC/MS

isopropanol isobutanol
GC GC/MS GC GC/MS

degre(e; ngr;e)edom 4 4 4 4
mean (X) 100.18 99.92] 100.06 99.97
variance (V) 0.16 0.92 0.02 0.06
standard deviation (s) 0.40 0.96 0.14 0.25

F-test 5.6849 < 6.39 3.1977 < 6.39

t-test 0.5541 < 2.262 0.6834 < 2.262
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