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Analysis of Cracked Naphtha (2)
Composition of the Cs  Ca0 Fractions
Masaaki ARIMA, Shigeko SUGIMOTO and Chieko MATSUOKA
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531, lwase, Matsudo-shi, Chiba-ken, 271 Japan

The aromatic and nonaromatic components of the Co-Cio fraction of cracked naphtha
CN were separated by silicagel column chromatography and identified by high

resolution gas chromatography mass spectrometory (HRGC-MS) or compairing their
retention times with standard reagents.

The separation by column chromatography was effective.

The aromatic and nonaromatic components differed according to the manufacturing
process.

For example the Ce-Cio fraction of pyrolysis naphtha PN mainly consisted of indene
and dicyclopentadiene, whereas m-ethyltoluene and dihydrodicyclopentadiene were
major components in the Co-Cao fraction by the fluid catalytic cracking of hydrogenated
naphtha.

To investigate a quantitative analysis method of the aromatic components in the Co,
Cuo fraction, a prepared mixture having similar composition to that of the Co, Cio
fraction was determined by the combined LC-HRGC method. It was found that the
LC-HRGC method using isobutylbenzene as an internal standard was useful.
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Fig. 1 Gas chromatograms of imported goods A called

“Cq”"and B called “Cyo”
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Fig. 2 Gas chromatograms of aromatic hydrocarbons in imported goods A and B separqted by silcagel column

chromatography.

GC conditions are cited in paragraph 2. 4
Components were identified by GC-MS
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Table 1 Aromatic components identified in the Co and

Cuooils.
]E,';:h -. F*Eal%ar\cz Malecu-
in Compounds lar
Fig.1 A® pE= | weight
1 | Ethyl benzone 0.3 106
2 | m-, p-EKylens 1.1 u
3 | Stwvreneg 2.3 104
4 | O-Xylane 1.6 | 04 16
5 | I-propyl benzene ir 120
& | Allyl benzene 04 118
T | n-Fropy] benzens 1 1.5 120
& | m-ethyl toluenc 2.4 9.8 120
@ | pe " 1.1 4.3 120
4] 1,3,5-tri methyl benzene 1.4 | 2.8 120
11 | Geethyl toluene 2.7 | 43 120
12 | m-methyl] stvrene o I 118
13 | 1,2.4-tri methyl bengene | 7 | &7 120
4 | 1,23 " 1.7 9.2 120
15 | l-methyl-d-sopropyl 2 1.8 134
bonzone
16 | Indome 1.2 6.9 118
17 | Indene 10.4 3.7 114
18 | 1,3diethyl benzene 0.3 1.2 134
|18 | ey Aroma n.e | 1.2 134
. 20 | n-Butyl benzene 0.7 1.7 134
‘ 2| T, Aroma 1 .3 134
i 2 " 0.6 134
|23 " 2.5 134
I 2a | 1. 3-dimethyl-d-ethyl 2.6 134
! benzene
| 25 | C,, Aroma e | 134
T " 11| 134
;' 27 | 1,245 totramethy] 1.5 | 134
| benzene
| 28 | 1,235 " 2.5 134
|29 | Methyl indane LE | 132
| a0 | 1,2,34-tetrahydro 1.2 132
'; naplihalene |
I 31 | Naphtholens .3 | 6.8 128
| 32 | {akC, Alkylbenzene 2.0 162
33} | Methyl Maphthalene 1.3 5 142
34 | Ethyl Maphthalene 0.3 156
35 | Dimethyl Naphthalene 2 156

Unhydrogenated oils (Imported good A)

Hydrognated oils (Imported good )

27 1987
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Fig. 3 Gas chromatograms of nonaromatic hydrocarbons in unhydrogenated and hydrogenated oils.
GC conditions are cited in paragraph 2 2

Components were identified by GC-MS
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Fig. 4 Mass spectra of cyclic nonaromatic components in the Co-Cao fraction
A Unhydrogenated oils B Hydrogenated oils
A 1 Dicyclopentadiene B 1 Dihydrodicyclopentadiene
A 2 Methyldicyclopentadiene B 2 Methyldihydrodicyclopentadiene
A 3 Dimethyldicyclopentadiene B 3 Dimethyldihydrodicyclopentadiene
B 4 Tetrahydrodicyclopentadiene
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Table 2 Composition of a model mixture

Aromatic hvdrocarbons

b}
2)
3
)
5}
6}
T
8)
9)
]
i

Kylene (mix)
m-Ethyltoluene
1,3,8-Trimethy] benzens
1,24~ K
1,2,3- "
Indane

Indene

m-Diethy] bengene
n-Butyl benzene
Maphthalene
methyl naphthalene

Mon aromatic hydrocarbons

Dicyclo pentadienc
Kerosone (Hght tipe)

52.%

47.1

Wi &

BT
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peak No. was corresponded to the components

in Table 2

GC conditions are cited in paragraph 2. 4
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Table 3

Co

Cio

0.963
0.945
1.018
0.949
1131
1.033
1.285
1.031
0.997
1.048
1.161

1.000
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Co Cuo
Table 3 Analitical results of model mixture
Blended | Found
Component value | 5.0, |GV,
(Wt &) | (W %)
Xylene 8.6 8.2 1|:|.t|3§l 0.48
m-Ethyl toluene 4.2 4.2 0112 (2.7
1,3,5-Trimethyl benzene| 6.4 6.4 iﬂ.ﬂﬂ] 0.4%
1.2.4- B 7.4 7.4 | 0.035 {049
1,23 " 6.7 6.5 (00181026
Indane 3.7 3.7 [0.015 041 Cy Cio
Indene 6.6 6.8 |0.03 [0.449
m-Dicthyl banzene 1.9 2.0 00151078 |
n-Butyl benzene 2.7 i 2.9 0018 | 06T Co Cuwo
Maphthalene 1.B 2.7 |0.056 | 2.06
Methyl naphthalenc 1.8 1.5 |0.0382.1%
Co Cuo m-
Total aramatic 52.9 52.7
A B LC
55.7 GC
62.4 LC GC
50
26 55 1986
25 35 1985
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