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Identification of Constituents in C;-fractions obtained
by Cracking of Petroleum Hydrocarbon

Mitsuomi ITOH
Yoshio ARAI
Masao TOKUDA

Abstract

Constituents composed of C,-fraction (b.p. 20-60°C) obtained by catalytic cracking of
petroleum products were identified by the following procedure and instrumental methods.
The samples were rectified and fractionated to several narrow cuts by use of a rectifying
column which had a high efficiency with more than 80 theoretical plates. Then these
narrow fractions were analysed by means of gas-chromatography and the boiling points
of each of the detected components could be assumed from the boiling range of the
fraction in which the peak height of the component in the chromatogram was maximum.
The saturated portion of the fraction could be isolated from other components by means
of Kattwinkel reagent treatment. At the same time by using molecularsieves, n-paraffins
and n-olefins could be isolated from other hydrocarbons, in each gas-chromatogram of
such treated samles the different types of hydrocarbons could be distinguished respectively.
For the determination of diens the Diels-Alder reaction was abopted. By the above
described methods and procedures, the main components which were also fractionated by
gas chromatography, were also determined by infra-red spectroscopy with standard refer-
ence samples.

As a result the identified compontens were as follows;

n-Paraffine : n-Pentane and n-Hexane
Isoparaffins : Iso-Pentane, 2-Methylpentane and 3-Methylpentane
Olefins : Pentene-l, Pentene-2 (trans&cis),
3-Methylbutene-1, 2-Methylbutene-1,
2-Methylbutene-2, 2-Methylpentene-1,
Diolefins were not detected in FCC products but were contained in appreciable

amounts in thermal crackig products.
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Fig. 1. Gaschromatogram of C; fraction.

Col.: T.C.P.
Col. Temp.: 30°C.
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Tricresyl Phosphate (T.C.P.) 7\l ¢dh % 2 & 054

Column: T.C.P.10%/Diasolid, 4m

Column Temperature: 30°C

Carrier Gas: H,

Flow Rate: 20 m#/min.

Bridge Current: 80 mA
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Fig. 2. Estimation of boiling point

[P

in peak “e”.

o v — 7 OHEEMEL R DOIML TH - 72,

v—7d, 4
d,
E—7 e, g
€,

E~7 g

~23.0°C

255~28.5
275~29.0
34.5~39.5
29.5~32.5

A : 80 BY) USRI PR,

BOREEMS AR < » 75 20
By BHAZ BT LT AT
EAR RNl T -7 05
EOHBFNCHT LT EROC— 7 DEED
e GAREED, ok, LdflRkoHER
ZeoR Lo O i, s 1 s e A
T~ 2 Gy OWTED L LI,

e LT, €2 fe” OREEP kA
A&, Fig. 2 o T, #lheraiEles,
WHaEE, Ml &H s oM BIRE <,
I CH L AT S BT onT, 7
my LTI EEOE 7 - 7 0B R
Do T O I — 7 OWKEER AT IRL
W% 27.5~29.0, 345~395°C 02 o)1 ~
7 e’ OREI LT D, Hb, ©— 27 Ye”
AL 2 RGN Tu BEN T IR S0
TH 5,



254 RIS EET - T g% I - T B 4 4

~7 h 33.0~39.0
E—7 i i 36.5~375
i, 37.0~53.0
-7 52.5~
v—7k 525~

2.3 BEERBEICKBINS T 4 HOBER

Cs H R O fAMBALRFE O R Z MY T AR C, BRI AT >, 70 wt. % O
PETREE & 30 wt. % DMK AZEE LI h » Py 4 S AR &, B o 25 FEIY,
ZAUS G B A TR L TR 10 MBI & 1T e b B, F 0k, kY — &, KT
Wilkd 2 & BNER MBS R D,

ZOREMD A A2 v < b 7T sk Fig. 3 o< T, Fig. 1 o C, 8430 L 5,
a, e j, k o520 — 2712l L, ZORIREMAE AT 74 virsfer 123 %

d, e, j, kK DAWRBPICOCTIER, HAZr< 2757 THIL, FORMEBILA 2 |
b W A HER L 1,

de—zix, 4 v-~2vzv (bp 27.9°C)

l «
J
R
K
A .
20 15 10 5 o

(min)
Fig. 3. Gaschromatogram of paraffins obtained after
the treatment with Kattwinkel Reagent.

Col.: T.C.P.
Col Temp.: 30°C
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Table 1. Constituents of C; fraction.

o Molecularsieve absorption

TE

.

AN

> most absorbed »  partly absorbed X not absorbed
; Retention Estimated Molecularsieve o
Peak name time (min.) b.p {°C) absorption Components (b.p °C)
a 5.2 e O —
b 5.5 — O —
c 6.3 e O e
[dy ~230 3-Methylbutene-1 (20.1)
d 7.0 o
{ds 255~28.5 Tsopentane (27.9)
[e, 27.5~29.0 P
e 8.5 o
le: 345~39.0 n-Pentane (36.1)
f 9.4 o O Pentene-1 (30.0)
o 10.0 29.5~325 o 2-Methylbutene-1 (31.1)
h 11.0 33.0~39.0 O Pentene-2, trans (36.4)
. [ i 36.2~375 Pertene-2, cis (37.1)
1y, 12.2 X
iz 37.0~53.0 2-Methylbutene-2 (38.5)
j 135 525~ X 2-Methylpentane (60.1)
k 152 » X 3~-Methylpentane (63.3)
1 16.5 » X n-Hexane (68.7)
m 20.4 » X 2-Methylpentene-1 (62.0)
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Fig. 5. Relation between boiling point and relative
retention time.

Col.: T.C.P. Col. Temp.: 30°C
Flow: H, (20 m¢/min)
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