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Determination of Aromatic Hydrocarbon in Gasoline
by High-Porality Capillary Gas Chromatography

Kazue FUJITA, Satoko SATO and Terutaka SAKURAT*
*Yokohama Customs Laboratory

1-1, Kaigandori, Naka-ku, Yokohama-shi, 231 Japan

A rapid and precise method by a gas charoamtograph with high polarity capillary
has been developed for the quantitative analysis of aromatic hydrocarbon in gasoline
and reformate.

Chromatograms obtained by measuring sample and standard sample of which
composition was prepared to be similar to that of sample were put into the memory of
a GC computer so that results of calculations by peak area normalization method,
correct peak area normalization method and internal standard method are available.

It was shown that there was no significant difference between correct peak area
normalization method and internal standard method, and the former was useful for

the rapid quantitative analysis of aromatic hydrocarbons in gasoline and reformate.
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Table 1

Table 1 Conditions of Gas chromatography

Instruments
Shimadzu GC-9A

Cs 7

Split Sample Injection SPL-G9

Chromatopac C-R 3A
Capillary Column

HiCap CBP 20-25 M-025

@ 0.2 mmx25 m
0.250 m Th.PEG 20 M
Detector ; FID

Carrier Gas ; Ng

Inlet Pressure of Ny ; 0.4 Kg/cm?

Split Ratio ; 60 : 1

column Over Temp 60° (4 min.) ~ 220

Program Rate ; 6° /min.

Injection Port Temp. ; 250

Sample Injection Volume ; 0.5 ul

Sample Injection Time ; 5 sec.

Fig. 1

Table 2 Relationship between Inlet Pressure of N; and

Column Flow

Table 2
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Relationship between Inlet Pressure of N2 and

3 Relationship between Inlet Pressure and

Inlet Pressure of N,

Columm Flow

(kg cm?) (ml/min.)
1.2 1.56
1.0 1.16
0.8 0.822
0.6 0.587
0.4 0.368
0.2 0.160

Columm oven Temp.40T

(min.)
Inlet Pressure (kg/cm?)

Aroma 0.2 0.4‘ 0.6 0.8 1.0] 1.2
Bebzene 12.6 7.1| 4.8 3.7, 2.9| 2.4
Toluene 15.5| 9.5| 6.8| 5.4| 4.4 3.7
Ethylbenzene | 18.2]11.9} 8.9 7.5| 6.3 | 5.4
p-Xylene 18.5112.2| 9.2| 7.7| 6.5] 5.6
m-Xylene 18.7 |12.4) 9.4| 7.9| 6.7 5.8
o-Xylene 20.2|13.7 10.6; 9.0 7.8! 6.9
1,2,4-TMB 23.3116.6 | 13.4 ‘ 11.7 1 10.4 | 9.4

Columm Temp.60° (4 min) ~220° , 6° /min

1.2.4~-TMB=1,2,4-Trimethylbenzene
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Table 4

Table 4 Recovery of Standard Aroma

%)
Prlenslselire Split Ratio Average
Aroma

(kg/cm?)|100:1| 80:1 | 60:1 | 50:1 | 40:1

1.0 51.6 | 52.4|53.7|51.2|51.6 52.1
51.9|51.4|51.4|50.8|51.4| 51.4
50.7 | 50.6 | 50.8 | 50.6 | 50.5 | 50.6
50.1150.5|50.6|50.2|50.6 | 50.4
50.11(49.9|50.1{50.0|50.3| 50.1

SO OO
B ooy

Aroma Contents of Standard Mixture=50.00%
Area Correction Factor=1.000
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29 1989
100x10% V  sec FACTOR 1 METHOD 502
60 1
IDNO 7
FILE1 1D 0
Fig. 5
lD;;;é;lgﬁTlOr\ FILE 1 IDNO 8
1nH0 NANE TIHE BAND FACTOR CONC
1 EENZEN 7.08 0.1 1 ]
2 TOLUEN 9.52 0.t 1 ]
3 £s 11.79 @.1 1 ]
B e : (ETR
6 0-X 13.48 6.1 1 ]
7 A 33 ee 1 ] A. SAVE].
8 P 6.3 6.5 o o
AHAL A SAVE 2
9,84/28 18138135
. -
BENZEN
s -
TOLUEN
0
2 - PeX
1p3 oo fex
s F Table
PKNO TIHE AREA MK IDNO CONC HANE
! “.247 062 v 8 e.2789 P
: :::; atee : pERoMAN Table 5 Composition of Standard Mixture
4 4,42 33962 Vv L] 3.4891 P
s 4,313 32048 SV 8 3.05%9 P
6 4.633 185 1 & 8.61772 ¢
? 4.25 1212 1 8 :.;;:: : ’
. o TV ] . K
s PReN :Eia I ; 08243 P Componets | Weight Aroma
:? 5,077 z:; ;: 8 oia202 b (g) (Wt%)
12 S.16 988 T € 8.893% P
noon B e oioen! # Petroleum Ether 1.0041
18 5,823 163 8 :-:;;: :
i e seatr ' 6.8267 MENZEN Benzene 0.9821 9.82
18 9,523 647227 2 €1.216 TOLUEN
: s.3785 €8
RS o A Toluene 6.0045 | 60.02
2t 12.26 85849 SV - 8,196 NH-X -
. .8 H t—
25 13,40 N : e 0¥ Ethyl Benzene 0.515 5.15
24 14,677 183 ? 6.8161 A
TOTAL “;;;;72; 188 p—Xylene 0.4025 4.02
CONC
s, b.0267 m-Xylene 0.7971 | 7.97
2 6§.21¢6
3 5.3728
: §:0430 o—Xylene 0.2030 2.03
13 2.147
: Y 1,2,4-TMB 0.0950 | 0.95
SPL.WT 10.0033 -| 89.96
Fig. 5 Trial Analysis of Reformate IS.WT [ 1.0091
. ‘ .

1.2.4~-TMB=1,2.4-Trimethyl benzene
SPL.WT=Sample Weight
IS.WT=Internal Standard Weight
IS=iso—Propyl Benzene



2
0501 2
A SAVE
3 A SAVE4
FILE 2
FILE2 D
METHOD 112 CALIB
2 ANAL 3 ANAL4
FACTOR 2
Fig. 6
FILE=g
METHOD$(2)w" 112"
FORMRTH (Y= 1Y
CALlD 2
ANAL 3
89/84/03 12115016
ANAL 4
89704703 1@116:43
CALIBRATION MADE IN IDENTIFICATION FILE 2
MODES$ 3
IDNO  NAME  TIME  BAHD FACTOR CONC
t BENZEN 7.06 0.1  9.64368E-6 0,982
F TOLUEN $.31 0.1  9,78847E-6 6,004
3 EB 11.76 @.4 0.089010@62 8.515
4 F-x £1.99 0.1  9.79603E-6 D,4025
s H-% 12,22 6.1  9.74774E-¢ 0.7971
6 0-% 13.44 0.1 9,70655E-6 0.203
7 A ay 2@ 9,75577E-6 11041
@ F €.5 6.5 1,07325E-5 1.0041
Fig. 6 actor for Correct Area Percent Method
IDNO7 CONC
1,2,4
FIL 3 ID
METHOD 113 CALIB
2 ANAL 3 ANAL 4
FACTOR 2

Fig. 7
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FILE=3
HETHOD$(3)="1138"
FORMATS(2) = 11"

CALIB &
ANAL 3
89,04/03 12138187
ANAL ¢
§9/84,083 18133154
CALIBRATION MRDE IN IDENTIFICATION FILE 3

HODES$ 3
1DNO NARME TIHE BAHD  FAHCTOR CaNe
1 1FB 18,27 6,19 1 1.6091
2 BENZEN 7.85 0.1 9.984996 0.9821
3 TOLUER 9.51 8.1 @, 999833 6.0045
4 EB 11,77 @8.! 1.02781 9,518
3 P-X ie g1 1.00064 6.4085
] M=% 12.24 0.1 9.99371¢8 0.7971
? =X 18,49 0.1 0,991498 0.203
8 R 33 2o 1.01428 B,09%

Fig. 7 Factor for Internal Standard Method

IDNO 1
IDNO 8 CONC 1,2,4
FACTOR
FILE 2
ANAL 1
ANAL 2
2
20 1
0.5g
5g
FACTOR
FILE 3
SPL.WT
ISW
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SPL.WT

A.SAVE 2
ANAL 2

Table 6

A.SAVE 5

4
Table 7

0501 2

A.SAVE 6

A.SAVE 1
ANAL 1

Table 8
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Table 6 Analytical Results of Reformate

1 Sample —\
Aroma(%) Method
o | @
Process 90.77 89.77
Total Aroma Area 90.60 90.29
Correct 89.67 89.05
Internal 88.48 89.59
Pracess 62.50 61.70
Toluene Area 61.57 | 61.89
Correct | 60.96 | 61.02
Internal } 60.05 f 61.21
Process | 7.61 8.71
Benzene Area 7.97 8.81
Correct 7.84 8.64
Internal 7.77 | 8.70
Pracess 8.53 | 7.99
m-Xylene Area 8.70 / 8.11
Correct ’ 8.54 | 7.9
Internal 8.41 ‘ 8.03
Praces 5.86 5.48
Ethyl Benzene | Area 5.76 { 5.33
Correct 5.83 | 5.39
Internal 5.76 | 5.45
Pracess 4.31 | 4.03
p—Xylene Area J 4.30 J 4.01
Correact 4.24 { 3.95
Internal 4.18 | 3.99
Pracess 1.96 ’ 1.86
o—Xylene Area 2.26 | 2.2
Correct 2.22 | 2.07
Internal | 2.23 | 2.15

Process=Process Gas Chromatagraphy
Area=Peak Area Normalization Method

Correct=Correct Peak Area Normalization Method
Internal=Internal Standard Method

Table 9



Table 7 Analytical Results of Imported Gasoline, from Singapore

Area Correct Internal
Aroma(%)

b4 S.D |C.V¥% T S.D |C.V% Z S.D |C.V¥%
Benzene 2.65 | 0.017 0.63 | 2.51 | 0.061 2.43 2.55 | 0.093 3.67
Toluene 14.76 | 0.081 | 0.55 | 13.97 | 0.058 | 0.42 | 14.25 | 0.207 | 1.45
Ethybenzene 2.85 | 0.025 0.89 2.80 { 0.030 1.08 2.86 | 0.016 0.56
p—Xylene 3.30 | 0.033 0.99 3.14 | 0.043 1.36 3.21 | 0.012 0.38
m-Xylene 7.39 | 0.072 | 0.97 7.02 | 0.100 | 1.43 7.17 | 0.026 | 0.36
o-Xylene 4.14 | 0.044 1.06 3.95 | 0.068 1.73 4.05 | 0.011 0.29
Other Aroma 15.02 | 0.019 1.28 14.47 | 0.233 1.61 14.80 | 0.046 0.31
Total Aroma | 50.11 | 0.404 | 0.80 | 47.86 | 0.454 | 0.94 | 48.89 | 0.313 | 0.64

Table8 Analytical Results of Inported Gasoline, from Kuwait

Area Correct Internal
Aroma(%)
i S.D |C.VY% b S.D |C.V% 4 S.D |C.V%
Benzene 2.31 | 0.010 0.43 2.19 | 0.051 2.32 2.13 | 0.055 2.58
Toluene 10.30 | 0.107 1.04 9.71 | 0.077 0.80 9.44 | 0.093 0.99
Ethybenzene 2.76 | 0.012 0.44 2.70 | 0.033 1.24 2.65 | 0.012 0.48
p—Xylene 2.78 | 0.010 0.35 2.64 | 0.029 1.12 2.59 | 0.009 0.34
m-Xylene 6.71 | 0.039 0.58 6.36 | 0.103 1.63 6.21 | 0.047 0.76
o-Xylene 3.67 | 0.019 0.51 3.48 | 0.054 1.57 3.43 | 0.022 0.66
Other Aroma 16.82 | 0.067 | 0.40 | 16.03 | 0.394 | 2.46 | 15.84 | 0.331 | 2.09
Total Aroma 45.35 | 0.222 | 0.49 43.11 | 0.642 1.48 42.29 | 0.300 0.71

Table 9 Significance Test of Equality of Two Quantitative Methods

e | iz s
Method Correct Internal Correct Internal
1 48.49 49.24 43.78 42.61
Total 2 47.83 49.02 43.54 42.46
Aroma 3 47.72 48.76 42.58 42.13
(%) 4 47.41 48.52 42.53 41.95
x 47.86 48.89 | 43.11 42.29
g 0.45456 0.31257 | 0.64577 0.30137
V=S/¢ 0.206625 0.09770 0.417025 0.090825
FamB | SEER St s
¢ A/ pB=3/3
F0.10=5-39 Fobs.=2-11<FU.10:5-39 Fobvs.=4.59<F0.10=5.39
F 0.05=9.28 WN.S. WN.S.
F0.00=29.5

Area=DPeak Area Normalization Method
Correct=Correct Peak Area Normalizatiom Method
Internal=internal Standard Method
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29 1989
3
No.23 1987
28 33 1988
27 163 1987
27 57 1987

25 35 1985



