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Determination of aromatic hydrocarbons in petroleum preparation by HPLC

Yukihiko YAMAZAKI , Hideki IKEDA , Kenichi IWASE and Satoru UJIHARA

Central Customs Laboratory, Ministry of Finance
531 Iwase, Matsudo-shi, Chiba-ken,271-0076 Japan

High performance liquid chromatography (HPLC) is most useful method of analysis of organic materials. We

studied HPLC method use to quantitative analysis of aromatics in petroleum products.
Usually, we used gas chromatography to quantitative analysis of aromatics in petroleum for example gasoline, but
this method is difficult to use to kerosene and gas oil. As a result that, HPLC method is useful to analyze aromatic

contents of gasoline, gas oil and these preparation.
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Fig.1 Retention time of standard aromatics for HPLC method
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Fig.2 Retention time of standard aromatics for HPLC method(1 aromatic)
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Fig.3 Retention time of standard aromatics for HPLC method(2 aromatic)
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Fig.4 Chromatogram of gasoline for HPLC method
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Fig.5 Chromatogram of diesel oil for HPLC method
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Tablel Relative intensity of standard aromatics (internal standard Diphenylmethane
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Diphenylmethane

1Aromatic 2Aromatic 3Aromatic
toluene 0.69 naphthalene 1.19fenanthlene 1.26
xylene 0.69 dimethylnaphthalene| 117
methylethylbenzene| 069ethyinaphthalene | 1-16
butylbenzene 0.69
heptylbenzene 0.66
dodecylbenzene 0.69
Average 0685 Average 117 Average 126
Standard Deviation |0012Standard Deviation | 0.02Standard Deviation
RSD(%) 1788 RSD(%) 13RSD(%) J
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Table2 Relative intensity of standard aromatics (internal standard Triphenylmethane

Triphenylmethane
1Aromatic 2Aromatic | 3Aromatic
toluene 0.59 naphthalene 1.01/fenanthlene 1.26
xylene 0.59 dimethylnaphthalene| 1
methylethylbenzene | 098 ethylnaphthalene 1
butylbenzene 0.58 |
heptylbenzene 0.57
dodecylbenzene 0.58
Average 0.582| Average 1/ Average 1.26
Standard Deviation |0.008 Standard Deviation | 0.01|Standard Deviation
RSD(%) 1.294 RSD(%) 0.58 RSD(%)
1
0.685 0.012
1.788 2 1.17
0.02 1.30
1
1
0.582 0.008
1.294 2 1.00 Table3 4

0.01 0.580
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Table3 The results of aromatic contents of various petroleum spirits

'GC method |HPLCmethod [GC—HPLC | SFC method
LDN (F-%Y) 1.76% 1.77% 0.01%
FCN (F-%Y) 24.34% 29.36% 5.02% | 31.56%
HFN (F-%Y) 59.25% 60.42% 1.17%
LN (O XE) 1.42% 1.40% 0.02% —
HN (O XE) 8.20% 8.21% 0.01% ———
TOTAL. GASOLINE 10.80% 11.03% 0.23% —
P. FORMATE 75.41% 75.57% 0.16% —
REFORMATE(Z) 76.82% 75.14% 1.68% ——
REFORMATE(QXE) 67.04% 67.47% 0.43% — —
FCCG(ZY) 27.19% 31.21% 402% —
FCCG(OXE) 20.21% 22.81% 2.60%
HCCG(A) 37.57% 43.62% 6.05%  43.56%
HCCG(B) 24.48% 26.35% 1.87%
LCCG(A) 2.00% 228%| 028% —
LCCG(B) | 2.01% 2.19% 0.18% —

Table4 The results of aromatic contents of various

petroleum product
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Fig.10 GC chromatogram of Reformate
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