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For the quantitative analysis of aromatic hydrocarbons in gasoline by capillary column
gas chromatography, its conditions relations between a spirit ratio and relative weight
sensibility of aromatic hydrocarbons, and internal standard materials were
investigated

It was recognized that the change of a spirit ratio caused the change of relative weight
sensibility of aromatic hydrocarbons and that n undecane or i propylbenzene could be
used as an internal standard material.

Using such consequenses for analysis, authentic samples showed satisfactory
analytical results, under a fixed condition of GC.
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Table 1 Conditions of gas chromatography
Instrument Shimadzu GC 9A
3 Column OV 101(ULTRA#1, Chemical
Bonded
Fused silica column)
Film thickness 0.33 p m
0.2mme@ x 25m
Carrier gas He (0.63 ml/min.)
Sprit ratio 80 1
Columntemp. 30 180° ,4° /min.
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Fig. 1 Gas chromatogram of the major aromatic hydrocarbons in
gasoline (FCC) GC conditions are same as in Table 1
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Table 1

Ci 100 Ki (Ns/As) (Ai/S) ()

Table 2 Composition of authentic samples Ci i
. Ki i
uihedntic
Samples A B C Ms @
n-Hexane 25WtSy 15(We) A5{WitT) | As
Benzene 15 10 3 i .
1 Al i
Toluene 15 15 0 I
n-Octane 20 3s 15 | S @
HKylene 15 15 15
n-Propyl benzene 5 - 5
n-Butyl benzene 5 &
- meUndecone 10 10 10
Total 10 100 100
Toral aroma 55 50 50
Table 4
Ki (As Ms)(Mi Ai) n n
Ki i
As n
Ms @) Table 4
Mi i (9) 5
Ai i
n
n Table 4 Analytical results of a authentic sample
Table 3 b o rati 7
epared ra
n fw: % ® Results (Wt 95}
Henzene G.07 6.35
Taluene 14.46 14.75
i . o ) Kylene 18.96 18.83
Table 3 Relative weight sensibility of aromatic n-Propylbenzenc 5.58 5.85
hydrocarbons under a GC condition n-Butylbenzens 4.65 4.75
Pentune
Internal standard | Benzene | Tolueme | Xylene C,Aroma | C,, Aroma Hexane 50.32
i-Propylbenzene 0.836 0.907 0.971 1.000 1.041 Octane
n-Undecane 0.762 0.827 0.886 0.912 0.955
t Total aroma 49,68 50.23
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Fig. 2 Gas chromatogram of isopropyl benzene and n undecane with gasoline
GC conditions are same as in Table 1
Fig. 2 5 n
n
n
n
n
Table 5 n

Table5 Comparison with two internal standard materials

L

Founds {Wt )

Theoretical internal standard
Wi ) . material
i-Propyl- n-Unde-
benzene cant

Benzens .54 G.64 6.52
Taluane 21.24 2125 20120
Kylene 22.51 T2.52 22.47
n=Butylbenzene 4.72 4.74 4.85
Taotal arama 5.1 55.35 55.14
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Table 6

Table 6 Relations between a spirit ratio and relative
weight sensibility of aromatic hydrocarbons

| Sprit ratio 8011 | 2001 | 400:1

: Benzens B3I | 0773 0,726
Taoluzne 0507 | 0.853 0,620
Xylene 0871 | 0.950 0950 |

| n-Butylbenzene Lo4s | 1.051 1.059 I

Internal standard i propylbenzene

ASTM D 1319
17
25 35 1985

PEG 20M

30 1981
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