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Capillary Column Gas Chromatography of
Pyrolysis Gasoline

Shigeko SUGIMOTO and Masaru SHIMADA*
*Central Customs Laboratory Ministry of Finance
531 Iwase Matsudo-shi Chiba-ken 271 Japan

Five Pyrolysis Gasolines were analysed by GC with four different columns (two
fused-silica capillary columns 0.2mmeg x 30m coated with PEG-20M or OV-101
and two glass columns 3 mme@ x 2m packed with Chromosorb GAW- DMCS 80-100
mesh coated with PEG-20M or OV-101). Main peaks were identified by GC-MS or
comparing their retention times with standards. Then besides dicyclopentadiene
known as a non-aromatic hydrocarbon having a high boiling point in Pyrolysis Gasoline
methyl dicyclopentadiene and dimethyl dicyclopentadiene were found and their
contents were about five percent in total.

To investigate a quantitative method of aromatic hydrocarbons in Pyrolysis
Gasolines a mixture modeled after Pyrolysis Gasolines was qualitatively analysed by
GC with capillary and packed columns. It was found that the method using
n-Undecane as an internal standard and a packed column coated with PEG-20M and
on-column injection was useful.
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n n CuHaz
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n.
Table 1 700 5 n-
Ri=89Ci+83...... (D)
Table 1 Conditions of Gaschromatography Ri=77Ci+148...... ) Ri
Ci (1)
1.31% (2) 1.57%
1. Capillary column gaschromatography n-
Instrument : Shimadzu GC-9A
Column : PEG-20M coated on 0.2mmex30m
Fused Silica column Table 2
Carrier gas : Ny, 0.67ml/min.
Split ratio :100: 1
Column : 0V—-101 coated on 0.2mm¢x30m Table 2 Correction Factors
Fused Silica column
Carrier gas : N, 0.88 ml/min.
Split ratio :80:1 Benzene 0.870
Column Temp.  : 30—180°C 4°C/min. Toluene 0.912
ooy B0C G
m : o
fyection metho pit metho Other aromatics* 0.983
2. Packed column gaschromatography
Instrument : Shimadzu GC-7A , .
Column - PEG-20M 5% on Chromasorb GAW- * The average of Cg and Cyo aromatics
DMCS, 80100 mesh, 3mmex2m
Column : 0V-101 5% on Chromosorb GAW-
DMCS, 80—100 mesh, 3mmepx2m
Carrier gas : He, 50 ml/min.
Column Temp. = : 50-180°C, 4°C/min.
Injection Temp. : 200°C
Injection method : On column method
4
Fig.1 4
GC-MS
LKB-9000 0Vv-101 PEG-20M
GC-MASPAC 300
70 eV
60 p A
3.5 KV
Fig.5
GC-MS
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1 Benzene
2 Toluene
2 9 3 Undecane
4 Ethyl benzene
5 p-Xylene
6 m- -
70 o
8 { > C3H,
9 Dicyclopentadiene
10 10 Styrene
11 Methyl dicyclopentadiene +OC3H7
12 Dimethyl dicyclopentadiene +¢_)-CaHog
13 Methyl styrene
14 Dimethyl ethyl benzene
15 Dimethyl styrene
16 Indene
17 Methyl indene
18 Naphthalene
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Fig.l1 Gas chromatogram of Pyrolysis Gasoline by Capillary column PEG-20M

! 2
| Benzene
2 Toluene
3 Ethyl benzene
4 m, p-Xylenc
5 Styrene
6 o-Xylene
7 >—C3Hs
13 8 m,p-Ethyl toluene
9 1,3,5-Trimethyl benzene
10 o-Ethyl toluene + o-Methyl styrene
11 o, m, p-Methyl styrene
12 £>-C3Hy
13 Dicyclopentadiene
14 Indene
15 Methy! dicyclopentadiene +©C4H9
5 16 <"5—CqHg + ¢">—CaH;
17 Dimethyl styrene
18 Methyl dicyclopentadiene
19 Methyl indene + Dimethyl dicyclopentadiene
20 Naphthalene + Dimethyl dicyclopentadiene
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Fig.2 Gas chromatogram of Pyrolysis Gasoline by Capillary column 0 -101



25 1985

1 Benzene

2 Toluene

3 Ethyl benzene + p,m-Xylene

4 o-Xylene

5{>C3H,

6 Dicyclopentadiene

7 Styrene

8 Methyl dicyclopentadiene + <>~ C3H;
9 Dimethyl dicyclopentadiene +¢_»-C4qHg
10 Methyl styrene
11 Dimethyl ethyl benzene

12 Dimethyl styrene

13 Indene

14 Methyl indene

15 Naphthalene
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Fig.3 Gas chromatogram of Pyrolysis Gasoline
by Packed column PEG-20M
1 Benzene
2 Toluene
2 3 Ethyl benzene
4 m,p-Xylene
5 Styrene + o-Xylene
6 Nonane
7 Ethyl toluene + Trimethyl benzene
8 Methyl styrene
9 Dicyclopentadiene + Indene
10 Methyl dicyclopentadiene + @-C4H9
11 Methyl dicyclopentadiene + Dimethyl styrene
12 Dimethyl dicyclopentadiene + Methyl indene
13 Dimethyl dicyclopentadiene + Naphthalene
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Fig.4 Gas chromatogram of Pyrolysis Gasoline by Packed column 0V-101
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Fig.5 Mass spectra of Dicyclopentadiene and its
Homologues
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Fig.6 Gas chromatograms of Pyrolysis Gasolines

by Capillary column 0V-101

Table 3 Composition of a model mixture

Non-aromatic Hydrocarbons Wt%
n-Pentane (CsHyy) 18.3
3,3-Dimethy-1-butene (C¢H1,) 18.5
Cyclohexane (C¢Hys) 10.3
Dicyclopentadiene (C1oHg) 3.0

Aromatic Hydrocarbons
Benzene (CgHg) 19.6
Toluene (C;Hg) 13.1
Ethyl benzene
Xylene (CgHqg) } 11.3
Styrene (CgHg) 2.3
Indene (CoHg) 1.5
m-Methyl styrene (CoHyp) 1.4
Naphthalene (C1oHg) 0.8

Table 4
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Table 4 Analytical Results of a Model Mixture

pl;rr:.d Capillary column | Packed column
Wt% | Wt% |S.D.|C.V.|Wt% | S.D.{C.V.
Non-
aromatic 50.1 |32.1 |0.40]| 1.3 [456| 34 |75
H.C.
Benzene 19.6 | 154 (0.48] 3.3 {19.2] 0.69] 3.6
Toluene 13.1 |12.1 |0.47|3.9 |13.6| 0.49]| 3.6
<Cy 13.6 |13.1 {038 2.1 |14.7| 0.54] 3.7
Others 3.7 3.5 10.04) 1.1 | 3.8|0.07| 1.8
Total 100.1 | 76.1 |19 |24 /96.8|3.3 |34
(Aromatic | 50.0 [44.1 {1.3 | 3.0 (51.2] 1.6 |3.2)
S.D. : Standard deviation
C.V. : Coefficient of variation
5)
Fig.3 4 oV-
101
PEG-20M
Fig.3 7 8 9
Fig.7 PEG-20M

25 1985
100+ 80 Peak 8

80+

|05Izo
, l I 146

0 'l"'ll'l'[ ¥ L 'l""l" 1 l'll

0 100
100+ 8 Peak 9 T
501

Fig.7 Mass spectra of peak 8 and 9 in Fig.3

m/e 80,146 : Methyl dicyclopentadiene
m/e 105,120 : ¢ —C;H,
m/e 80,160 : Dimethyl dicyclopentadiene
m/e 105,134 : ¢ >—C,H,
PEG-20M 5
51.8 58.5% 50%
4 PEG-20M 0v-101
0.2mme@ x 30m
5% Chromosorb
GAW-DMCS 80-100mesh 3mme x
2m
GC-

MS
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