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TABLE 1

Hydrocracking Reaction Conditions and Product Data

Sample from

Run Number 4 5 3 2 1
LigY | 2.0 2.0 2.0' 2.0 2.0
Preésure MPa 24.2 13.89 13.89 13.89 13.89
Temperature °c 470 * 460 460 430 410
Catalyst Nil Coal/ Nil Nil Nil
CoMo
Pitch Conversion wt % 89.1 82.5 79 49.3 26.1
Naphtha Fraction 17.4 10.4 9.0 12.5 14.6
FIA results of
Naphtha
Saturates 61.0 67.4 56.5 49.8 48.5
Olefins 30.5 22.1 34.5 37.7 36.4
Aromatics 8.5 10.4 9.0 12.3 14.6

% S of Gasolinc 0.87 0.32 0.84 1.57 1.80




DISCUSSION

In Table 2, the awounts of benzene, toluene and xylene of the various
samples of the gasoline samples are shown. Ethyl benzene has been included
because it is a prccursor for styrene. Considerable amounts of benzene are
consumed commercially in the manufacture of ethyl beuzene. Table 2 is diffi-
cult to interpret as is, and should be considered alon% with the analyses in
Table 1. An increasce in severity of hydrocracking, as.shown in Table 1 by
the increases in temperature and pressure in runs L-4, results in an incrcase
in the volume of naphtha, and a decrcase in the amount of aromatics in thig
naphtha. This is also shown in Table 3 which gives BTX and ethyl benzene as
a percentage of the whole product. Tt shows that the amounts of these chem-
icals available, as a percentage of the total product, increases with hydro-
cracking severity.

Table 3 also shows that catalytic hydrocracking (run 5) produced about
20% more BTX than thermal (run 3) for an equivalent pitch conversion and re-
actor pressure.

If it was desired to produce BTX from a naphtha stream, this streat
would almost certainly be catalytically reformed. Tables 4 and 5 give poséible
BITX and ethyl benzene precursors on a sample and whole product basis,'respect—
ively.

The amounts of possiﬁle precursors of the desired aromatic compounds
are shown in Table 4.

The actual amounts in the whole hydrocracked bitumen samples are
shown in Table 5.

The C6 naphthencs which comprise the first three compounds in Table
5, and which are possible precursors of benzene, total 0.11%, 0.55%, 0.75%,
0.927 and 0.56%Z for the samples. When these values arc added to the benzene
values, the amounts of possible benzene are 0.15%, 0.68%, 0.89%, 1.07% aund
0.70Z for the samples.

The possible precursors of Ltoluence (C7 naphthenes) total 0.057%,
0.23%, 0L49%, 0.75Z2 and 0.397. Added wilh the tolucne values, the possible
amounts of toluene would be 0.10%, 0.437%, 0.73%, 1.04% and 0.67% for the five
samples. The amounts of Cq naphthenes are 0.147, 0.337%, 0.38%, 0.5072 and
0.25%. Therefore, the total amounts of xylenes and ethylbenzene would be

0.22%, 0.46%, 0.52%, 0.11% and 0.447%,



Sample
Benzene
fglucne
Xylene
Ethyl-benzene

Total (BIX)

Amounts of Benzene, Toluene, Xylene and

g

TABLE 2

Iithylbenzene in Naphtha Fractions

P4

0.85

1.68

0.85

0.34

3.38

1.25
2.41
1.26
0.47

4.92

1503
1.84
0.67
0.36

3.54

1.23

1.90

0.93

0.24

4.06

0.92
1.22
1.20
0.71

3-311




Sample 4 5 3 2 1

Benzene 2 0.15 0.14 0. 1% 0.13 . 0.04
Toiuene 0.29 0.28 0.24 0.20 - 0.05
Xylene 0.15.  0.14 0.09 0.10  0.05
Ethyl~benzene 0.06 0.05 0.05 0.03 0.03

Total (BIX) .59 .50 Al .43 .15



TABLE 4

Amounts of Possible P'recursors of Desired Aromatic Compounds
in the Naphtha Fractions of lydrocracked Athabasea Bitumen Samples

A 2 = AL LAl

l—ﬁcthyl~l—cyclopontene 1.21 2,04 2.24 2.28 1.83
methyleyclopentane 0.56 1.05 L.02 0.73  0.76
cyclohexane . 1.15 2.19 2.39 2.24 2.26
1,3-dimethylcyclopentance 0.40 0.90 1.34 1.11 0.90
methylecyclohexane 0.38 0.32 1.08 1.87 1.36
ethyleyclopentane 0.59 0.99 1.25 1.32  1.15

l-methyl-cis-3-ethylcyclopentane

l-methyl~l-ethylcyclopentane 0.75% 0.70% 0.50%  0.72% 0.60%*
1,3- + 1,4~dincthylecycloliexane 1.35 1.15 0.99 1.03 0.07
l-cig~-2-dimethyleyclohexane 1.39 1.33 1.37 1.12 1.50
Total 7.78 10.67 12.18 12,42 10.43

* Lstimates
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P TABLE 5

Amounts of Possible Precursors of Desired
Aromatic Compounds in Whole llydrocracked Bitumen Samples

1 2 3 4 -5
l-methylcyclopentane 0.05 0.21 9.30 0.40 0.21
methylcyclopentane 0.02 0.11 5.13 0.13 0.09
cyclohexane 0.04 0.23 0.32 0.39  0.206
1,3-dimethylcyclopentanc . ' 0.02 0.10 0.18 0.19 0.16
methyleyclohexane 0.0l 0.03 0.14 . 0.33 0.16
ethylcyclopentane 0.02 0.10 0.17 0.23  0.13
methylethyleyclopentane 0.03 0107 0.07 0.13 0.07
dimethylcyclohexane 0.11 0.26 0.31 0.37 0.18

Total 0.30 1.11 1.62 2.17 1.20



