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Abstract

The activities of solid phosphoric acid (SPA) and metal phosphates (Me-P) for the
cracking of aliphatic thiols were examined by the use of pulse reactor.

SPA showed a high catalytic activity for the cracking of ethanethiol and it was
shown that the cracking reaction proceeded following a first order irreversible rate
equation. The catalytic activity of SPA was poisoned by injection of pyridine and it
decreased with an increase of the calcination temperature of SPA. Thus, it was con-
cluded that the active site of SPA for the cracking of aliphatic thiols is the Bronsted
acid site of SPA and the cracking reaction proceeds via alkyl carbonium ion as the rea-
tion intermediate.

On the other hand, Me-P such as Fe’*-P, Fe?**-P, Cu®*~P and Ni#*-P, etc, also
showed a high activity for the cracking of 2-propanethiol. However, the cracking product
was only propylene and hydrogen sulfide was not detected by gaschromatography. The
activities of Me-P decreased as the pulse number increased and finally disappeared and
were independent of the acidity of Me-P. X-ray analysis of Me~P before and after
cracking reaction indicated that the metal ions in Me-P were changed to metal sulfide
after the cracking reaction. From these results, it was concluded that Me-P acts as
a desulfurization reagent rather than a catalyst for the cracking of aliphatic thiols.
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Table 1. Activities of metal phosphates (Me-P)

for the cracking of 2-PT at 250°C Me-P DiEfIz v ARIEOBEINE &

carrier gas (He) flow rate=30 mé/min, cat. wt.= LIET L, RAEENC Y =T e B
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Me-P intial conversion (%) 00

Fe3+-P 100 g

Fe2+-P 92.1 v§ 60}
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Ni2+-P 14.2 Y

AB+-P 14 o

Mg2+-P 0 ) nu:‘zer 1614 16 16 83

Znt-Pp 0 Fig. 4. Changes of the activities

Cr3+-P 0 of Me-P for the cracking of

B3+_P 0 2-PT at 250°C by the pulse

number.
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standard heat of formation, Cu?t-P before and after cracking
—AHY of metal sulfide and reaction of 2-PT at 250°C.
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