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U.S. Patent 4 447,668 describes isobutylene dimerization usmg A-15 with methyl
30 tbutyl ether as solvent.
U.S. Patent 5,877,372 describes isobutylene dimerization using sulfonic
aclid resin catalyst, TBA modifier and a diluent such as isooctane. The use of a
selectivity enhancing modifier such TBA is important in order to achieve high
dimerization selectivity. The addition of water {o the dimerization reactor has
35  been suggested, as in U.S. Patent 4,100,220 where the water reacts in the
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reactor 20 via line 1 and water is fed to reactor 20 via line 3. In most effective
operation, sufficient water is added to cover the entire bed of solid catalyst thus |
avolding'the possibility that olefin could contact the catalyst bed in the absence
of water which might result in a local runaway reaction. A cooling loop is
provided whereby an aqueous’ stream is withdrawn via line 4, cooled and
refumed to the reactor in order to remove reaction heat.

Conditions are maintained in reactor 20 effective for the reaction of water
with olefin fed ‘via line1 with the' formation of an alcohol dimerization selectivity
enhancing modifier such as TBA. It will be understood that olefiris other then -
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_ EXAMPLE 2
In this example, in place of the high purity isobutylene féed used in
Example 1, the olefin feed is a mixed Cq4 refinery stream. Temperatures in
reactors 10 and 20 are the same as m Example 1 and the same catalysts are
employed. Results obtalned are given in the following Table II.



Tet r amer & I—I\)ys O her Trimethyl pentenes Water I1 200 -
100 101 300 401 101 10 EXA?)/E In this exanple, in
i's EE?I%e

pl ace of the high purity

ne feed used in

Exanple 1, the olefinfeedisamxedc4refggery ]
stream Tenperatures in 15 reactors l1Gremdio@dibsdire t he
sanqégﬁgﬁﬁq’\s Exanpl e 48l tHg safe calal fists &re § Z,
enplrayest Results obtainedspge giyven in the f5pkl ovwsﬁg 17.2
Tabllsbytflene 4 TABLE 1|1 Strearsséd odss t bs/ hr Conpaoent $3.4 13.35

n- bulsane, , _
34. Yradkdud®-53. 4 13.35 but ene- 1925. 4 25.4 7228197,

S”‘#%Fﬁﬁfns%f}@ 34567 is ﬁteﬁz 2.4 2.4 7.729.6 %21 523
" 6

2 17.2 51.6 6848517425 |sobutyledf 38.

6
.8 8.7

24, dbutgoll [yt anedlol 0.9 009 1.8 2.4 0.60 ci $4buteme-2 1.8
6. 2 Bmaind8 24 6 trans-butene-2 9.2 9.2 26!?134.228 057

58,
8. 7 Dirtethigibr@nel O 5° 50 5.4 7.2 1.8 sec-but ala_@f 1.
2. 2§>ﬂ@élgmeth>mn§m§ut ylene 58.5 78 19.5 Di net yi 8
hex &g 4. _ :
sec-TBuingl& Hwydut yl ether 5.4 7.2 1.8 Tri rrersogs68 6'0é4

19.5

1 1%
2

Yrevehs 5 Other Trinethyl pentenes 8 2 23 156

0.02

1. 5@VateTet raner & Hvys 0.06_0.08 0. 0213 Waser 33 18500 0 o
0 100 101.3 303.9 405.2 101993 H'Phe reacti of039 4052 1013
conditions enployed in reactors 10 and 20 are

sgener al Ihe reaction conditions employed in reactors 10 and 20 are generally
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known. In general, known oligomerization and hydration catalysts and conditions

can be employed in each step. Suitable conditions include temperatures broadly |

in the range of 0 to 200 degrees C, preferably 10 to 100 degrees C, and the use
of pressures sufficient to maintain the liquid phase, ilustratively above 50 psig,
e.g. 50-500 psig.

' Known catalysts can be used for each step; preferably the same catalyst
is used in'each of the reaction steps. U.S. Patent 3,760,026 is illustrative. The
use of sulfonic acid type ion exchange resins such as Amberlyst A-15, A-35, A-
36, Purolite CT275, Dowex 50, and the like is especially preferred.

A feature of the present invention is the use of alcohol such as-TBA as
selectivity enhancing modifier In the selective olefin oligomerization, which
modifier is separately formed, whereby the presence of water in the oligomeriza-
tion reactor and the accompanying problems associated with uneven distribution
of the modifier throughout the reactor are avoided. To this end, the hydration
reactor 20 is operated such that the stream paséing from reactor 20 to
dimerization reactor 10 is eSSen‘tially water free. It is an important feature that
water be essentially excluded from reactor 10 In contrast to procedures favored
in the prior art. In the operation of the hydration reactor 20 both aqueous and
organic phases -are formed and there exists in the reactor an interface between
the organic and aqueous phases with the modifier distributed between the
phases. Operation is carried out such that the organic phase containing both
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5. The process of Claim 1 wherein a sulfonic acid ion exchange resin is
used in both reactions.



