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Analysis of Cracked Naphtha (1)
The Compositions of Ethylene Bottom Oils and FCC Bottom oils

Masaaki ARIME, Shigeko SUGIMOTO and Chieko MATSUOKA
Central Customs Laboratory, Ministry of Finance
531, Iwase, Matsudo-Shi, Chiba-Ken, 271 Japan

The composition of ethylene bottom oils and FCC bottom oils were examined,
particularly by using silica gel column chromatography.

Ethylene bottom oils and FCC bottom oils are heavy oils composed of aromatic
constituents (about 90 ), aliphatic constituents (about5 8 )and resins.

It was found that the aromatic hydrocarbon constituents of ethylene bottom oils
consisted mainly of naphthalene and other fused bicyclic hydrocarbons, whereas those
of FCC bottom oils consisted mainly of fused tricyclic hydrocarbons sach as anthlacene
and fused tetra cyclic hydrocarbons such as benzofluorene.

It was also found that since these two bottom oils were composed of plenty of
constituents containing, isomers, the DI-CI-MS was a quick and useful way to analyze
rough compositions of the two oils.
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Table1 Relationship between distillate volume and
distillation temparature by atomospheric-
pressure distillation JIS K 2254

E—1 | E-2 | € | F-1 | F=2 | 73

IBF | 173 | 210 | 168 | 230 | 235 | 226
09| 188 166 | 173 | 330 350 Bdd
W% tes | 286 | 176 | 363 | a0 | 36T
a0%| x2i0 | 310 153 | 317 | 383 | 378
&0 | 243 338 190 | 3I8% amn | 392
EP°C| 319 | 335 3z | 3vs | 395 | 400

T | (8B} | (74} | (97) | (78) § (70} | (70

E 1 Ethylene bottom oil (Ukishima)

E 2 Carbon black feed stock oil S (imported)
Cwo (imported)

F 1 FCC bottom oil (imported)

F 2 FCC decant oil (Mizushima)

F 3 Low salfer carbon black feed stock

(imported)
FCC
Table 2 Table 2
760mmHg
395 82 FCC
428 88 426 92

Table 2 Relationship between final distillate percent
and its temperature (converted to 760mmHg)
by reduced-pressure distillation by ASTM D

1160
| E-2 Fa F-2
Final DistiNate(%s) 52 88 92
Temp. ) 395 428 462
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Table 3

90 5 FCC

Table 3 Recovery of each eluate by column chromato-

graphy.
Recovered eluate ()
Eluant
i E-z F-1
| Fet. cther { 100 ml) 5.2 B.3
Bénzeane
{a} { ~50ml) 55.6 T8.3
| dm) 50~ 100ml) 3.4 10
| Methanol { 100 ml ) 3.2 37
Chloralorm { 100 ml } 1.7 .5
Total { Wt %) 99,3 TN
FCC
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Fig. 1 Gas chromatograms of distillates obtained by Reduced-pressure distillation. GC conditions

e

are cited in paragraph 2. 2. 3
A Ethylene bottom oil
B FCC bottom oil
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Fig. 2 Gas chromatograms of each eluate from ethylene bottom oil by column chromatography.
GC conditions are cited in paragraph 2. 2. 3.

Components were identified by GC  MS
A Pet. ether eluate
B Benzene eluate (a)

C Benzene eluate (b)
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Fig 3 Gaschromatograms of each eluate from FCC bottom oil by column chromatography
GC conditions are cited in paragraph2.2.3
Components were identified by GC-MS
A Pet. ether eluate
B Benzene eluate (a)

C Benzene eluate (b)
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Fig. 4 DI=CI M8 Spectrum of benzene eluate {a) of
ethylens bottom oil by column chromatography
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Fig. 5 DI Cl MS Spectrum of benzene eluate (b) of

ethylene bottom oil by column chromatography

DI CI
Fig. 4

Fig. 4 Fig. 5

27 1987

100 207221
L Ll |23'l |

17 Anihisiens phamaribiars |0 |
a5 1||-|-n.p :.:-l':‘:‘o:“ e | 448 |

Ein  Maibyd Barasflecrars 28 I
LI (ST THR ST TRy | ‘

|

Iy

!.
501 - .
|
I
17%- 59 |
D Il ; ""-‘l"""'-" T

100 300

Fig. 6 DI=CI MS Spectrum of benzene eluatela) of
FCC bottom oil by column chromatography
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