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  ffydregeffatfion ef gsohutyRefie Uptdeff AtEgiospkewig Pgeesstsre.

                                  By

                             Hirosi Ol}tuka.

                         (Received October lst, 1940.)

                           INTRODUCTION.

    It i6 very often neeessary for research ehemists who deal with hydroearbon

chemistry to obtain a certain hydrocarbon in its pure state, Preparation of pure

hydroearbons is in itself a diMeult problem espeeially in the case of the higher

homologues. The most easily obtainable pure'hydroearbons may be gaseous
olefins, such as ethylene, propylene, normal butylene and isobutylene. They are

prepared by dehydration of the eorresponding alcohols, viz., ethylene from ethyl

aleohol, propylene from normal or iso-prop>rl alcohol, normal butylene IErom
normal butyl aleohol, and isobutylene from tertia･ry or iso-butyl aleohol, in the

presence of dehydration eatalysts. The dehydration catalysts eonventionally used

are alumina, kaolin, acid elay, sulfurie aeid, phosphorus pentoxide, anhydrous

oxalic acid, ete. But those eatalysts whieh may cause isomerization of the pro-

duct h>rdrocarbons under dehydrating eonditions must be avoided.

    Paraffin hydrocarbon gases require more eomplex steps for their preparation

as eompared with olefin gases. Paraffin gases are genera]ly prepared by decom-

position of the coyresponding alkyl halides. Butthis proeedure is rather trouble-

some.
   The author found that heavy paraffin gases, sueh as propane or butanes,
are easily prepared in good yield by catalytie hydrogenation of the corresponding

olefins under atmospheric pressure. As an example, hydrogenation of isobutylene

to produee isobutane is reported in the fo11owing.

di

                           EXPERIMENTAL.

    Sample. Isobutylene was prepared by dehydration of pure isobutyl aleohol

at ea. 400 deg. C. in the presence of l<aolin. Isobutylene thus produeed eontained

a small amount of norrnal butylene, For hydrogenation of isobutylene, eom-
mereial bottled hydrogen was used,

    Hydrogenation Catalysts.

    Nickel Catalyst. Two hundred and fiftyg. of niekel nitrate Ni(N03)2'6H20)

was heated in a poreelain'dish untjl it dissolved in its crystal water. Seventy g･

of pumice stone was then added into the solution and impregnated with the
niekel nitrate by evaporating the solution with eonstant stirring. The nickel
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njtrate adsorbed oll pumiee was changed to nickel oxide by ealcjning the eatalysk

mass at ea.450deg.C. The catalyst eharged in the reaetion tube was treated
wjth hydrogen stream at ca.350 deg.C. before use. Hence, the niel<el in the

eata!yst ready for use was in the form of iedueed metal. -'

    Molybdenum Catalyst. Ammonical solution of ammonium thiomolybdate
eontaining 1kg. of this reag,ent was first satu.rated with hydrogen sulfide. One

and half kg. of pumiee stone was then added into the suJfurized solution and
impregnated with the thiomol>rbdate by evaporating the solutiQn with constant,

stlr-ng.

    Apparatus and Procedure.

    Atmosphe!ic hydrogenation af isobutylene was condueted in the apparatus
shown in IBIig. 1. .The mixture of iSobutyiene' arid hyd]rogen (50 :'50 in volume)

eontained in the gas holder (1) vcras eharged into the reaction tuhe (5) at a con-

stant rate of flow. ']]he produet gases were colleeted in the gas holder (2). The

reaction tube contained 35 g, of catalyst for each experiment,. Diameter of the･
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Fig. 1. Diagram af the Apparatus.
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reaetion tube was 2cm. and the volume oceupied by the eatalysts was 114e.e.
for niekel eatalyst and 57c.e, fbr molybdenuin catalyst. [I]he produet gases were

analyzed by the Pod.bielnial< apparatus modified by the author as shown in
Fig. 2.

    Experimental Resuits.

    Results of the hydrogenation experiments are summarized in the following
tables.

                       Table t. Reaction Conaitions.

ENpi No. . ... .....
Sarnple gas mixture (1. at

i-C,Hs vol. in sunple gas

React. te]np. <OC,) . . .

Catalyst ･･･t.･･･
Rate o£ flow (c,c.lmin.) ･

--------N.T.?n .-･
<1. at N, T. P,)

---t-l-
--t---t
i------

.

,

,

 5
 9.77

 4.78
350

Ni
31

 12

 9.62
 4.79
300

Ni
31

 16

 9.85

 4.82
300

Mo
31

 17

 9.75

 4,71
250

Ni
31

rl"able 2. ¥iel(l of Reaetion Produets.

Exp. No. .........･･.
React. temp, <OC,) ......,
Vol, of gaseous products (l.) . . .

Vol. of condensible gas at -800C

Vol. o£,i-04Hio produced (L) . . .
Vol. of un6hanged i-C,Hs (l.) . .

Conversion per pass , . , . .'. .

Yield ofi i-q4Hio (%)･ ･ ･ ･ ･ ･ ･

.

(1.)

.

.

. .

it

,

.

.

.

.

.

`

,

 5
350

 8.48
 4.41

 1.94
 2.48
48.3

40,7

 12

300

 5.52
 4.56

 3.67
 O.89
81.4

71.6

 16

300

 8.71
 2.66
 O.41
 2. 25

58,3

 8.5

 17

250

 5.27,

 3.97
 2155

 1.42
69,8

54.1

 Table 3. A]ialysis of'

Exp. No. .........
Vol. of gaseous products Ll.)

H2 with small amount of N2
Cfi-Hyctrocarbons (%) ,. . .

C3-Hydrocarbons (%) . . .
Unre4cted i-C4Hs (%) . ･ ･

i-C4Hie proctuced (%) . . .

Gaseous

-i-
-. + -･

(%)

it-
---
-i-

,

.

,

.

.

,

'

.

Products by

". 5
... 8.48

iti
i--
i-i

Lo}･v, Temperature Distillation.

12 16, l7 5.52 8.71 5.28
12.8 69,3 24.6

16.3 25,9 27.0'
66.6 4.8 48A

    Low temperature distillation curve of the gaseous prQduets in IExp. 12 is

shown in Fig. 3.

    Observations on the Results.

    Hydrogenation of isobutylene to produee isobutane vsTas suecessfuIIy conducted
vind6r atmospherie pressure and at 350 deg. C. in the presence of niekel eatalyst.

l
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                                                               '                                                                          '
Under these eonditions, over 70% of the isobutylene NKras converted to isobutane.

IllscoewieSdOb8ytag7e%Wasguiefua/riieY aOcbigeivn;,:Sh?.iy)g. aetionation of the hydrogenated products

                                                          '
             t tt                            (Fuel ILaboratory, Faculty of Engineering,

                                  Hokkaido Imperial Universjty)
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