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40 Typical silicas, which can be used, are anorphous silicas having a
primary particle size of 5 to 50 EP0Q8E 5 81 and an average size of
aggregate of 0.1 to 10 [err]. The average size of agglonerates of these
silicas is 2 to 120 {err] The silicas enployed can have a specific surface
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particl e BRinddesi1So ¥he average size of the aggregate, which forns the
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4,414,132; 4, %%%a%lle 'g Z g’"o e cat aI yst can be one that is

soluble in the liquid pooI or a catal yst systemthat is introduced into the
liquid pool in slurry formusing one of the liquid nononmers to provide the

medi ungsfor the slurry. 10 Advant ages of the invention can be found in
the reduction in aggl oneration; inproved reactor operability; and enhanced
nmor phol ogy of the resin. The invention is illustrated by the follow ng -

exanpl es. Exanples 1 to 7 16 A typical liquid pool slurry polynerization is
uséd/to provi de an et hyl ene/ propyl ene rubber (EPR). Carbon bl ack, having an
averag®@ particle size of 1.5 [err], is dried under vacuum overni ght at
[err]. The carbon black is |loaded into a batch polynerization stirred
reactor before the catal yst or nononmers are added. Liquid propylene is then
added to the reactor in an amount of 300 grams (500 cubic centineters). A
20 catalyst precursor, vanadiumtrichloride inpregnated into silica
whereiff the vanadiumis approximtely 2.2 percent by weight based on the
conbi ned wei ght of the [err] and the silica, is then added. The wei ght
ratio of liquid propylene to catalyst precursor is 1500:1. A cocatalyst,
triethylalumnum and a pronoter, chloroform in a nole ratio of 40:1 are
added %o the reactor at the sane tine as the catal yst precursor. Ethylene
and hydrogen are then fed into the reactor at partial pressures of

l.4.[err] Pa (200 psi) and 26 O0.7.[err] - 6.9-[err] Pa (0.1 to 1 psi),
respectively. Ethylene partial pressure depends on the vapor pressure of
propyl ene at the reactor tenperature. At a reactor tenperature of [err],
for exanple, ethylene parti al



pressure is 1.4.[err] Pa (200 psi). The reactor is maintained under a total
pressure of 480 psia. After the adgply 499 398 g4he et hyl ene and hydrogen, the
reactor is heated, and polynerization proceeds with the reactants being
mai ntained in the liquid phase and the resin product in the sticky phase.
30 It is noted that the carbon bl ackTABEdi stributed uniformy on the
resin particles in exanples 5, 6 and 7. Variables and results are set forth

in the fol Lalee ope, Fé: & e
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Notes to Thble: 1so[|eashsds|t heai nt ef najss e iRl o ERanfplc 6 Kot stickyd Géarfilesiidds
degr ees Oertigra e 2. W %of Ca is|the perjaentdoqy. wei ght) of propyl ene

based on t ote R auct .car Don prack (W[ 99 1S Lhe percent by wer gnt
of \¢car ben ﬁ ‘g nthet(% vvel H? re5| and carbon bl ack in tfhe
final prod '? °'"t°£{'a' PPROLAHSE ¢ ﬂ t'g'rr ‘the grams of EPR
pr oduced pﬁ Wii% ofiGad the Q?FceotéWa“éﬂ'QHW @pyﬁﬂﬁﬁé?ﬂ thekFEPdHe observati ons |of
t he oper at p¥ Cabon Rlack (pa %)iisthe Rexgentdy aeightef carien blagkdiappd\an the totel yeight of rgsin and
mor phol ogy | #¥Ren plaskin tp Bnabproguct 30 Cl aims 1. A process for the pol yneri zat
of a li &ui H4 &roducivity| (@/ime! Wiris the gremeefiEFR prsidugedperamillimele of vanadibm- ol ef i ns and,
opt i onal | y}5.Gamments rcard:thel blgsexyétiomssof 8% operator as to thdphysicahstaté of tisobsin withoegasido
medi um i s pmerpkplogyandpaditlesie said ol efins in liquid form conpri sing: (a)L
adm xing the Iitquid al pha-olefin or the solution wth an 1nert particulate
mat eri al, having a nmean particle size in the range of 0.01 to 10[err] in an
amount Ot Ghkimscast 0. 005 percent by weight of particulate material based on
the total weight of the resin and particulate material in the final
product:; 1. A process for the polymerization of a liquid alpha-olefin or a solution of two or more alpha-olefins and,
optionally, one or more diolefins
35 wherein the sole process medium is one or more of the said olefins in liquid form
comprising:
(a) admixing the liquid alpha-olefin or the solution with an inert particulate material having a mean
particle size in the range of 0.01 to 10 um in an amount of at least 0.005 percent by weight of
L_/ particulate material based on the total weight of the resin and particulate material in the final product;
40 and

(b) contacting the mixture formed in step (a) with a catalyst system adapted to polymerize the olefin-

(s) in the mixture at a temperature and pressure sufficient to (i) provide polymerization conditions; (ji)

maintain the olefin(s) in the liquid phase throughout the polymerization; and (jii) maintain the polymer

product in its sticky phase.

on

2, The process defined in claim 1 wherein the alpha-olefins have 2 to 12 carbon atoms and the diolefins
have 4 to 20 carbon atoms.

3. The process defined in at least one of the claims 1-2, wherein the amount of particulate material is in
50 the range of 0.005 to 80 percent by weight.

4. The procesé defined in at least one of the claims 1-3, wherein the temperature in step (b) is in the
range of about 30 *C to about 55°C.

55 5. The process defined in at least one of the claims 1-4, wherein the catalyst system is based on
vanadium.
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comprising:

{(a) admixing the liquid alpha-olefin or the solution with an inert particulate material having a mean
particle size in the range of 0.01 to 10 Um in an amount of at least 0.005 percent by weight of
particulate material based on the total weight of the resin and particulate material in the final product;
and

“ (b) contacting the mixture formed in step (a) with a catalyst system adapted to polymerize the olefin-
(s) in the mixture at a temperature and pressure sufficient to (i) provide polymerization conditions; (i)
maintain the olefin(s) in the liquid phase throughout the polymerization; and (iii) maintain the polymer
product in its sticky phase.

2. The process defined in claim 1 wherein the alpha-olefins have 2 to 12 carbon atoms and the diolefins
have 4 to 20 carbon atoms.

3. The process defined in at least one of the claims 1-2, wherein the amount of particulate material is in
50 the range of 0.005 to 80 percent by weight.

4. The process defined in at least -ohe-of the claims 1-3, wherein the temperature in step (b) is in the
range of about 30* C to about 55°C.

ss 8. The process defined in at least one of the claims 1-4, wherein the catalyst system is based on
vanadium.
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Revendi cat | on ns le produit final ; et
). la mise en contact du mélange formé dans I'étape (a) avec une formulation de catalyseur apte &

45 la polymérisation de la ou des oléfines dans le mélange & une température et sous une pression
suffisantes pour (i) fournir des conditions de polymérisation ; (ii) maintenir la ou les oléfines dans la

phase liquide pendant toute la polymérisation ; et (m) maintenir le produit polymérique & I'état
poisseux.
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q 490

s0 2. Procédé suivant la revendication 1, dans lequel les alpha-oléfines possédent 2 & 12 atomes de carbone
" et les dioléfines possédent 4 3 20 atomes de carbone.

3. Procédé suivant au moins une des revendications 1 et 2, dans lequel la quantité de matidre en
particules est comprise dans I'intervalle de 0,005 & 80 pour cent en poids.
55
4. Procédé suivant au moins une des revendications 1 & 3, dans lequel la température dans I'étape (b) est
comprise dans l'intervalle d'environ 30°C & environ 55°C.
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