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30 resin catalysts during the oligomerization step results in sulfur impurities in the
diisobutylene product. Unfortunately, the presence of such sulfur impurities
presents problems in regard to the use of the diisobutylene product. In the case
of diisobutylene hydrogenation to form isooctane, the presence of sulfur
impurities in diisobutylene results in deactivation of the hydrogenation catalyst.

35 For diisobutylene product added directly to fuel streams, the presence of sulfur
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30 isobutylene feed with a sulfonic acid resin catalyst such as Amberlyst A-15 of
Rohm & Haas, at oligomerization reaction conditions whereby exceedingly high
reaction selectivity to the dimer is achieved. Generally small amounts of trimer
are also formed in the oligomerization reaction. Usually, less than 10% of the

converted isobutylene is converted into triisobutylene coproduct. In general,
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Removal of the sulfur impurities is therefore an important aspect of the process

of the invention.
This invention includes the removal of sulfur impurities from the

diisobutylene product of oligomerization. Purification by solid-liquid extraction
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30 are effectively regenerated, by contact with a heated vapor stream such as
nitrogen or air at a temperature of at least 200°C or by wash with a solvent such
as methanol, acetone or water. It is advantageous to employ a plurality of

parallel contact zones such that while one zone is being regenerated the feed is
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hours of  operation whi ch point the s 0 ,
oot padrsrttn By ot ephvefiol ReBlnes st S o 1o 983 ppe the
TheT|ad:mr/$xe'rmh2mwhhet bemrﬁmemew%.edméy_walr@umérs]gsxmmiaﬂsorbent
to 500 C for 24 ho TABLE 1 A tion of S from
o B 1ot RSO Bl as sy e LFUCCR oApRYSR 5 8 feed stream
?grﬁn\ﬂ@é g((inbﬁhe(%SOﬂb‘éRIﬂ.@Qeﬁls&ﬂ%?tlhg%uﬁﬁrbfé%é 7%@&00 eacl)(g < 50 ppb.
* - * um pa,  Sel exsorb COS -
Al ¢ %/E?S“E@(?Q}Fs%‘?%eﬁﬁ_e ”?@H'?‘Jr’ theddicanyersi IBXgApPEEq 89-Ave and
201. rémBIMeC&ESd\C ARl itisd TR (CBhverbib8 ARBERZddN D BORPAKY bRBEremains
n the presence of a.sulfonic acid
steady. Deterioration in performance is observed only after 300 hours of
operation, at which point the sulfur concentration at the exit of the adsorbent is >

300 ppb. The adsorbent could be regenerated by calcining in air to 500°C for 24

25

hours.
TABLE 1. Adsorption of S from Diisobutylene
Run Adsorbent S after adsorption S Removal
(ppb) (%)
1A 13X < 50 >93
1B * Ni/SiO, 700
1C* MgO 700
1D* Alumina, Selexsorb COS 700
1E* Alumina, Selexsorb CL 700

* Comparative Example



resin catalyst to produce a dnsobutyl ene stream
containing mnor anounts of sulfur inpurities, and (b)

W@ onsasgt73ng t he dnsobutyl ene streamw th a | arper/ps10e4/031051

zeolite to produce a dnsobutyl ene product having a
reduggsh: amount of sulfur inpurities 2. The nethod of
claim1 wherein the large pore zeolite has an average
pore si Ae fr OAreIRSSICOBIPARIRSt rons to about Angstroms 3.

The method ofgcl %Iﬁbﬂne\‘ﬂﬁ? %d’bu‘%el RA'HE o e‘ﬁcé%‘?l 'rélﬁfoﬁm acid

zeolite X4 he met hod of clai'm 1 wher
pore zeolite s zd@Pintcatalysy. toﬁﬁ@dmtméﬁﬁwtmrm ﬁtfqam containing

swherein the |ar gemf?l%F Sméﬁﬂtls'otfgulﬁﬂnm IRie3Ohgim form 6.

The process of claim1 conprising the additional step
of (c) hydrotenatéantadting thindisobutylesastpavduitt a terge mgreazeolite

reduced amount of,s Hd%el prféotb'uﬁl?er% tpl}]gd&;eﬁ%@ge é)freduced

a hydrogenati on cat yst to formi'sooctane
process of cl ai ma@nquidoébuifurirepiritésogenat i on cat al yst

S a suppor t egy i flel g C&?té}%%sq @he@wprtr%qac’ JFErié%hpeg has an

(a) ollgoner|2|ng I sobut rese
10sul #verage race dlzeésqrmalmmt@l Arggstromsgo edql@te1 5aAmJb$9‘mb1$t yl ene

stream gont airpi Frﬁ; ﬁso m%g‘remthg ﬂ&%P}e@eql ettagéome X.

(b) contacting yl ené streéea
pore zedlit eTb@h@ﬁIceﬂoffqtaumt\hleergrrGUp large porst zangjtedd zeolite Y.

O o T TPHAE o (D YRR B 1o i e
andsodeim foyair ogenat i ng t he dnsobutyl ene product having
RO e A SR e S
pr dyessyenhting alnenoasumylemen précichyhavingea atedoted abduys tof sulfur
S qm‘?’)ldp tD esrliﬁ %je Br'e%léﬁ:‘cle of% hyd¥ogenatlon catalyst to form isooctane.
7. The process of claim 6 wherein the hydrogenation catalyst is a
supported nickel catalyst.

20 8. A process comprising:

(@)  oligomerizing isobutylene in the presence of a sulfonic acid
resin catalyst to produce a diisobutylene stream containing
minor amounts of sulfur impurities;

(b)  contacting the diisobutylene stream with a large pore zeolite

25 selected from the group consisting of zeolite X and zeolite Y
to produce a diisobutylene product having a reduced
amount of sulfur impurities; and

(c) hydrogenating the diisobutylene product having a reduced
amount of sulfur impurites in the presence of a

30 hydrogenation catalyst to form iscoctane.

9. The process of claim 8 wherein the hydrogenation catalyst is a
supported nickel catalyst.



