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Studies on the Isomerization of Gaseous Olefing

(especially on the life of solid phosphoric acid catalyst
for dehydration-isomerization of n-butanol)

Prof.  F. Ohtsuka-
lea. K. Aomura

Abstract

Solid phosphoric acid catalytically dehydrates n-butanol and simultaneéusly isomerises a part of
n-butene thus produced fo iso-butene at temperatures between 300-400°C.

The aim of our work is to prepare the solid phosphoric acid catalyst which has a long life and
high activity. . )

In this report, we observed the catalytic behaviours of many solid phosphoric acid catalysts of
different compositions and carriers in order to find out the best method of catalyst prep'xratlon

Our experimental results may be summerized as follows :

1. The more phosphoric acid holds the catalyst, the longer is its life. The best catalﬁrstw(ﬁ:

obtained has the following composition, which shows high activity over 27 days.

th'dyst composition :

Makkari diatomaceous earth 100 parts
502 H,PO, . £00 parts
Graphite powder i 30 parts
Drying '8 hrs. at 200°C

‘ (12 hrs. at 300°C
Heat trcatfnent 15 s, at 350“(3

o

9. To obtain the cffective catalyst, the more acid has the catalyst, the more severe heat

treatment is required.
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The optimum heat treatment condition for the following catalysts is respectively as mentioned
below : ‘

"Catalyst Composition Heat Treatment

A. Makkari diatomaceous eartb 100 parts) 300°C;~16‘hrs
9095 H,PO, 400—500 parts ‘

B. Makkari diatomaceous earth ) }60 parts 300°C—12 hrs. and
902 H;PO, ‘ 6, parts} 350°C— 5 hrs.

3. In the case of fising such diatomaceous earth as having comparatively small /adsorption
surface (consequently having small acid holdmg power), the catalyst required * stcaming; " (blowing
with superheated steam) followed by hear treatment to secure its highest actw:ty

4. The loss of catalytic activity is mainly caused by loss of phosphorlc acid from catalyst
surface. = Appreciable evaporation of phoesphoric acid is observed under the reaction conditions. In
one example, the catalyst lost about 40¢4 of the total acid after 23 days’ use. 'f(l(}e evaporation of
ac1d is accelerated by the presence of steam.

5. The by-product polymer oil is mainly consisted of butene dimer, wInch has an octane

number-of 75 by C.F.R. motor method.
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