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Kinetic Studies of Catalytic Cracking of Ethylmercaptane
and Diethylsulfide on Silica-Alumina
Catalyst with a Pulse-reactor

Masatoshi Sucloxa Toshiyuki HiraNO
Takao Yorsuvanacl Kazuo AOMURA

Abstract

Recently, a pulse flow-reactor equipped with a gaschromatograph was applied in order

to study various catalytic reactions. This paper deals with the catalytic cracking of

ethylmercaptane and diethylsulfide on silica-alumina with a pulse-reactor and the experi-

mental results were also discussed kinetically.

1)

2)

The conclusions obtained were as follows :

Both reactions of catalytic cracking of ethylmercaptane and diethylsulfide proceeded
following an irreversible first order rate equation.

The catalytic cracking of diethylsulfide was found to proceed together with and in-
cluding a consecutive and parallel reaction. In the former reaction, ethylmercaptane
proceeded as the intermediate product and then cracked secondarily to produce ethylene
and hydrogen sulfide. In the latter reaction, ethylene and hydrogen sulfide were
produced directly without producing the intermediate.

It was found that the cracking mechanism of ethylmercaptane and diethylsulfide on
silica-alumina catalyst was similar to that of the hydration of alcohol and ether with
special regards to the proton.

Further discussions were made concerning the pulse-reactor. It was concluded that,
if each reaction may be regarded as a first order reaction, a complex reaction such as
catalytic cracking of diethylsulfide can also be analyzed kinetically with a pulse-reactor.
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Fig. 1. Calibration curve of diethylsulfide,
ethylmercaptane, ethylene and hydrogen
sulfide.

condition of gaschromatograph
column: T.CP. 5m

column temp: 100°C

carrier gas: Iy, 1.2 4/hr

cell current: 100 mA

detector temp: 130°C
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Table 1. Experimental results of the catalytic cracking of
ethylmercaptane at various reaction temperatures.
reaction temp. weight of cat. W carrier ﬁas flow W/F conversion
) (g) {¢/hr) (g-hr/f)
0.101 1.50 0.0673 0.032
0.155 1.20 0.129 0.051
335 0.200 1.20 0.167 0.100
0.300 1.20 0.250 0.129
0.400 1.20 0.334 0.143
0.101 1.50 0.0673 0.047
0.155 1.20 0.129 0.101
350 0.200 1.20 0.167 0.154
0.300 1.20 0.250 0.237
0.400 1.20 0.334 0.265
0.101 1.50 0.0673 0.091
0.155 1.20 0.129 0.152
365 0.200 1.20 0.167 0.250
0.300 1.20 0.250 0.386
0.400 1.20 0.334 0.443
0.101 1.50 0.0673 0.173
0.155 1.20 0.129 0.250
380 0.200 1.20 0.167 0.345
0.300 1.20 0.250 0.489
0.400 1.20 0.334 0.602
0.8

02 a3
W/}‘ (;'zfr/l)

Fig. 3. Relation between the contact time (W/F) and the conversion (z)

of ethylmercaptane at various reaction temperatures.
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Table 2. Experimental results of the catalytic cracking of
diethylsulfide at various reaction temperatures.

" weight of | carrier gas total ield of EM.| selectivit
reaction temp. cat. W flow. F WiF conversion. e o si e};\l/:l;
€C) @ (mhr) | (g-hr/o) v o
0.1 1.20 0.083 0.13 0.09 0.692
320 0.2 1.20 0.167 0.30 0.20 0.667
- 0.3 1.20 0.250 0.40 0.24 0.606
0.4 1.20 0.334 0.54 0.28 0.518
0.1 1.20 0.083 0.17 0.11 0.647
340 0.2 1.20 0.167 0.38 0.24 0.632
0.3 1.20 0.250 0.51 0.28 0.549
0.4 1.20 0.334 0.64 0.34 0.5631
0.1 1.20 0.083 0.26 0.15 0.577
360 0.2 1.20 0.167 0.51 0.30 0.588
0.3 1.20 0.250 0.63 0.32 0.508
0.4 1.20 0.334 0.79 0.40 0.507
0.1 1.20 0.083 0.42 0.23 0.548
380 0.2 1.20 0.167 0.67 0.36 0.537
0.3 1.20 0.250 0.83 0.42 0.506
0.4 1.20 0.334 0.93 0.44 0.473
1.0 ] -
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Fig. 4. Relation between the contact Fig. 5. Relation between the contact
time (W/F) and the total convertion time (W/F) and the yield (y) of
(T) of diethylsulfide at various reac- ethylmercaptane at various reaction

tion temperatures. temperatures,
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Fig. 7. Arrehnius plots of apparent
rate constants (&) for the catalytic
cracking of ethylmercaptane.
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Fig. 8. Relation between the enthalpy change 4Hg+

for the hydride abstraction from corresponding
parraffins and the logarithms of the rate con-
stants in the catalytic cracking of the aliphatic
mercaptanes at 250°C.
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