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25 selectivity and tertiary butanol to promote selectivity to diisobutylene.
The diisobutylene product may be used as such or may be hydrogenated
to isooctane as described in U.S. Pat. Nos. 5,877,372 and No. 6,376,731.
Diisobutylene and isooctane are potential fuel blending compositions.
[n sum, new methods to produce diisobutylene by oligomerization of
30 isobutylene over a sulfonic acid-type ion exchange resin catalyst are needed.
We have surprisingly found that sulfur and/or nitrogen impurities in the
isobutylene feed lower catalyst activity and result in deactivation of the sulfonic

acid-type ion exchange resin catalysts during the oligomerization step.
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preferably 10°C to 100°C, and the use of pressures sufficient to maintain the
25 liquid phase, illustratively above 50 psig, e.g. 50-500 psig.

The isobutylene feed useful in the process of the invention includes any
source of isobutylene. Suitable sources of isobutylene include isobutylene-
containing feedstreams, such as the refinery Cat B-B and Raffinate-1, or pure
isobutylene from the dehydration of tertiary butanol as described in U.S. Pat.

30 Nos. 5,625,109, 3,510,538, 4,165,343, and 4,155,945. The production of tertiary
butyl alcohol by means of the Oxirane process is well known and widely
practiced on an industrial scale, see, for example, U.S. No. Pat. 3,351,635. Cat
B-B (sometimes known as Refinery B-B) feedstream is a C,4 stream (primarily

butenes and butanes) obtained during the refining of crude oil by fluid catalytic
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contacted in the liquid phase with at least one solid adsorbent. Solid adsorbents
25 useful in the invention include any adsorbent that is capable of removing sulfur
and/or nitrogen impurities from the isobutylene feed. Suitable adsorbents
include molecular sieves, aluminum oxides, silicon oxides, silica-aluminas, and
sulfonic acid resins such as Amberlyst 15 (available from Rohm and Haas).
Molecular sieves such as 13X molecular sieves, ZSM-5, zeolite X or zeolite Y
30 are especially preferred. Useful aluminum oxides, silicon oxides, and silica-
aluminas may also include supported transition metals such as nickel.
Particularly useful adsorbents include 13X molecular sieves.
The adsorptive contact is conveniently carried out at moderate

temperatures, although temperature is not critical. Suitable temperatures are in
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30 containing fresh or regenerated contact material so that optimum impurities
removal can be achieved.

Following isobutylene oligomerization, the diisobutylene is optionally

hydrogenated to isooctane. The hydrogenation step can be carried out using

conventional methods. For example, the diisobutylene may be brought into
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30 65 ppm N. The reactor is maintained at 93°C using a three-zone furnace and

the product stream is analyzed by GC at various times following reaction start-up.
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6. The process of claim 1 further comprising hydrogenating the
diisobutylene in the presence of a hydrogenation catalyst to form isooctane.
20 7. The process of claim 6 wherein the hydrogenation catalyst is a
supported nickel catalyst.
8. A process comprising:
(a) contacting an isobutylene feedstream containing sulfur
and/or nitrogen impurities with a solid adsorbent selected
25 from the group consisting of molecular sieves, aluminum
oxides, silicon oxides, silica-aluminas, sulfonic acid resins,
and mixtures thereof, to produce a contacted isobutylene
having a reduced amount of sulfur and/or nitrogen impurities;
(b) oligomerizing the contacted isobutylene in the presence of a
30 sulfonic acid resin catalyst to produce diisobutylene; and
(c) hydrogenating the diisobutylene in the presence of a

hydrogenation catalyst to form isooctane.



6 . The process of claim1l further conprising

hydr ogenating the diisobutylene in the presence of a
wohyasogmspat i on catal yst to formisooctane. 7 .Pdhes2005/032332

process of claim6 wherein the hydrogenati on catal yst

is a supported nickel catalyst. 8. A process _

comprisihg: (A BOREEO FIMArP NBiR yhe ol catserieshyy selected

CONfr@inthB Gy sk Ebrisisting/ &1r13X fnoREGEr 5BPES, I 23105, Weblte X, zeolite Y,

solid adsorbent selected fromthe group consisting of

nol dediMirtuesdlgof al umi num oxi des, silicon oxides,

silica-a{ym naR presddsUtictai fhéref the soR@@dBbEHT @prises 13X

t hereof, to produce a contacted isobutyl ene having a

¥ edUOESUBISIRYES-of sul fur and/or nitrogen inpurities;

(b) oligprer "IiHenﬁroEQ_@s BPRIAR! & dneraR UhY | BREodMatidlE catalyst is a

presence of a sulfonic acid resin catalyst to produce

di i setneripdaniekel eatalysle) hydrogenating the diisobutyl ene

in the pfese ' ;

000t anc o THE Braed SEMREAIA] Rkl ek ecdiim s 2 cat

adsBrihtasdsirearsel ect ed from the group consisting of 13X

nol ecul ar sieves, ZSM5, zeolite X, zeolite Y, and

m xtures thereof 10 The process of claim8 wherein the

solid adsorbent conprises 13X nol ecul ar sieves 11 The

process of claim8 wherein the hydrogenati on catal yst

is a supported nickel catalyst 12 The process of claim

8 wherein the isobutylene feedstreamis a Cat B-B

f eedstream



