Background of jhe Inyention 1. Field of the Invention The present invention
‘relates to an integral-skin[Mﬁ@ﬁﬁ%ﬂﬁ&ﬁ@?ﬁﬂgn1and a preparation process and
use- of the foam The integral-skin polyurethane foamis used for autonotive
parts such as steering wheels and air spoilers and furnitures such as arm
rests and chair |l egs. 2. Related Art of the invention The integral-skin
polyurethane foamis characterized in constyucting a skin layer and foam

| ayer at the sane tine by pouring reactive conponents into a nold, foan ng,
curing and successively denolding. . The integral-skin pol yurethane foam has

excellent elasticity and wear resistance and is thus widely used for
cushi oni ng mat er i al BROGEFHFIR aR@DEFIHGtMLMm@h mﬁ'n or der

to formthe skin layer, a |low boiling point organic conpound is required as

bl owi t dtri f t Code No. CFC-11) has b
gonn3ﬁ1ggu§g§”ina” rlCthrngggnLug&gggt{ggmiélatéé to a proceés o cen

. producing a copolymer of ethylene and an e¢-olefin having
4 or more carbon atoms in gas phase. In more particular,
it relates to a process for producing an ethylene-c-

5 olefin copolymer'in gas phase polymerization uéing a
fluidized bed reaction vessel having a structure of bulgy
vessel upper part, of which the productivity is
remarkably improved by the use of a specific catalyst
systenm.

10 - In recent yeafs, the drastic improvement of the
productivity of olefin polymers per unit amount of
transition metal due to the progress of transition metal
catalysts for olefin polymerization has permitted the
omission of catalyst removal operation after the

15 polymerization.

Such highly active, transition metal catalysts
are generally utilized in olefin polymerization methods
in gas phase, which permit simpler post-polymerization
operations than any other methods. fn gas-phase polymer-

20 ization, fluidized bed reactors are often used to achieve
a smooth progress of the polymerization. The gas-phase
polymerization in fluidized bed reactors is carried out
by introducing'olefin_gases or olefin-~-containing gases
from the lower part ofnihe reactor via an inlet pipe,

25 dispersing the gases'uniformly through a gas distributor,



particul ar. However, so-called trifluoronethane base conpounds (hereinafter
referred to sinply as CFC conpounds) which are represented by

trichl orononof | uor onet hane have been in recent years understood to destruct
the 6zone | ayer in the atnosphere. Thus, |laws for regulating the CFC
conpounds are realizing in the world. Asah alternative to the CFC
conpounds, hydraqchl orof | uorocarbons (hereinafter referred to sinply as

HCFC) havi ng 8nflode3dRg b8t BasER0 I APakd: &he Faasten @ Hatigizl to as
SRS A I RS TN U LTI L
2, 2-dichloro- {, b &5t 5o 1HOp88E 278l FAIEn £1uidized bed.
Some of the fiuidized bed reactors are provided
5 with a stirring blade for improving ﬁhe mixing condition
of the particles in the fluidized bed. However, in the
- polymerization of such olefins having a large heat of
polymerization as ethylene, reactors provided with no
stirring blade are ﬁsed in most casés. This is because
10 in the polymerization.of olefins having a large heat of
polymerization, olefin gases are generally circulated at
a high speed (e.g., at a gas velocity 3-5 times the
minimum flﬁidizing velocity of olefin polymer particles
under the polymerization conditions) to take advantage of
15 heat removal by cooled olefin.gases, so that satisfac-
torily uniform mixing of the particles in the fluidized
bed can be attained without a stirring blade. At such a
high gas velocity, however, the introduced solid gatalyst
or polymer fine particles in the growing stage are liable
20 to leave the fluidized bed and go out of the reactor with
. the outgoing gas. To avoid such a problem, therefore, a
bulgy upper paft is provided to the reaction vessel (said
part is hereinafter referred to as "enlarged part") to
lower the gas velocity at this part and'thereby to return
25 the scattered solid catalyst or polymer fine particles to
the fluidized bed.

Such reactors having a bulgy upper part also

have problems. When the feed amount of a solid catalyst



HCFC-123), 1,l-dichloro-I|-fluoroethane (Code No. HCFC-141 b), and 1-
nonochl oro-1, 1-di f| uor oet hane (Code No. HCFC-142 b). Further, as the third
gener ation, hydrofluorocarbons (hereinafter referred to sinply as HFC)
which ODP is 0 have been proposed. Exenplary HFC incl udes

1,1,1, 2-tetrafl uoroet hane (Code No. HFC-133 @). It has, however, been

worri ed that these HCFC and HFC pl owi ng agents al so capnot, be used with
conpl ete saf ety i’ﬂc\ﬂeéﬁeallﬁ‘r_ &% g ¢ V(ﬁ)aﬂ%%tl?ﬁg‘g'}%‘?’e‘.u%tm%‘?
dest et the Shorha apareored, sppdisatalial ¥ PRIBNE IS BRFCHRIse
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count er neagur @ ehRled! 321580'¢atal193t00r polymer particles stick to the
,inner.wall of the cyclone or the gas circulation line to
cause poor heat removal. The reduction of the efficiency
of heat removal in turn raises the temperature of the
polymer.particles over their melting point. As a result,
10 the po;ymer particles are liable to aggregate into a mass
and to block the cyclone or the gas circulation line.
Furthermore, the scattered solid catalyst or
polymer fine particles in the growing stage may deposit
at the tapered part provided for making the enlarged part
15 (said tapered part is hereinafter referred to as
"inclined part"). The deposition would cause poor heat
removal which leads to undesirable increase of the
polymer particle temperature. As a result, the polymer
particles are liable to aggregate to form sheet-like
20 masses. The sheet-like masses thus formed may drop into
the fluidized bed and clog the gas distributor to
deteriorate the mixing condition. 1In the worst case, the
solidification of the entire fluidized bed into a mass
takes place. Even when the situation is not so bad, the
25 sheet-like masses may block the withdrawing pipe for
polymer particles and céuse inevitable stop of
polymerization.

In recognition of the situation, the object of



chl or of | uorocar bons. Consequently, it has been desired to develop a

per manent and conpl etely non-chl or of | uorocarbon bl owi ng techni que, that is,
a so-call ed carbon dioxide gas blowing technique. In the field of usua

pol yur et hane foans, the carbon di oxi de gas bl owi ng techni que using water as
an bl owi ng agent has been individually devéloped in the field of a flexible
foam semrigid foamand rjigid foam, In the current state of the art, the

so-cal | ed wat &R&HPRGFS Ak qﬂﬁﬁﬂ?tﬁﬁﬂFQH%ﬂH¥R¥§HQRFtQF%F?Eﬁ%YﬂEYdB e
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ethylene and an a-olefin having 4 or more carbon atoms in
5 a reaction vessel having an enlarged part by the use of a
specific catalyst system.

The present inventors have found that the
combined use of a specific amount of a compound of the
formula,

10 R’,Si(OR" ), Xsmn’
with a conventional catalyst system comprising a solid
catalyst component containing a magnesium halide and a
titanium halide as the essential constituents and an
organcaluminum compound markedly reduces the scattering

15 of the solid catalyst or polymer fine particles in the
growing stage in the course of gas-phase polymerization,
while holding the polymerization activity in satisfac-
torily high level and keeping the quality of the
resulting ethylene-a-olefin copolymer undeteriorated.

‘20 The present invention is based on the finding.

According to the present invention, there is
provided a process for producing an ethylene-a~olefin
copolymer whichgcomprises copolymerizing ethylene and an
a-olefin having 4 or more carbon atoms in gas phase in a

25 fluidiéed bed reaction vessel having a structure of bulgy
vessel upper part by use of a catalyst syStem comprising:
(A) a solid catalyst component containing a

magnesium halide and a titanium halide as the essential



an bl owi ng agent |eads to various problens and thus is not yet in the
actual use. That is, the term"water blown technique" refers to a techni que
for blow ng the foamw th carbon di oxi de gas generate&=g¥=£gg§tion of wat er
with'an isocyanate group in the raw material. - Consequengl SH ;
preparation process of the integral-skiﬁ'ﬁ%kyurethane”foamﬁgg‘JWﬁ%ﬂEEMi
CFC711 (boilin Lnt 27.5 [err]C ) blow ng agent is carﬁiejmdﬁffby wat ¢
bl own techniqﬁgnggfgﬁﬁptéFC, t he carbon di oxi de gas generated on the ndl d
surface, that is,_in the vicinité}of.the %%I ur et.hane foam surface forns a

foam | ayer and d&& not APoPRIENE HmFEVEr. OgnPéS&PF; the integral-skin
t t t t] f h
henomenon. - Japatle LandettaoaF ImPSu ot ST SRR’ 100 5 10 mai ntain

the nold tenperature atgligy it k.]C, to use a tenperature sensitive
catal yst having a high geben%encéf&ﬁ”tenperature for the reaction of water

wi th iSOCY§na&ﬁer£§ntﬁe 8h8eR" may be the same or different and each

denote a hydrocarbon group such as a C;-Cz alkyl group,
C;~Cy aryl group, C;~C,, aralkyl group, etc.; X is a
halogen atom; m and n are humbers satisfying the

mathematical expressions:

10 0= m < 4, . This Sheet Has Been Reﬂlaced

o <nst, ana AV

0 <m+n < 4,
when m is more than 1, mR’s may be the same or different;

and n is more than 1,.nR"s may be the same or different;
15 the molar ratio of the silicon compound (C) to
the organcaluminum compound (B) falling within the range
of from 0.0005 ¢ 1 to 0.015 = 1.
Figs. 1 and 2 are a conceptional diagram
showing the fluidized bed reactor having an enlarged part
20 and comprising a cylinder, a hemisphere and a tapered
part, respectively, and the polymerization precess, which
is for facilitating the understanding of the present
invention. The reactors shown in Figs. 1 and 2 refer to
a typical example of the embodiment of the present inven-
25 tion, and the ethylene-a-oclefin gas phase polymerization
reactor used in the present invention is not limited
thereto.

In Figs. 1 and 2, numeral 1 indicates a



hand, a catal yst having a | ow dependence on tenperature has been proposed

to use for the reaction of isocyanate with a OH contai ni ng conpound.

Japanese Lai d-Open Patent HElI 3-33120 has discl osed practical exanples of

the tenperature sensitive catal yst. However, the process for using the )

tenperature sensitive catalyst |eads to defayed curing of the pol yurethane

sur frace due t decneasegF%F erature of the | d surface, even though a
ol s aly

hi gh density P dizeg, @taﬁé:d’,r'ar?dq GRRALY S RYELET SORRFAINT t§ of
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polymer particle withdrawal, 5 a cooler, 6 an air blower,
5 7 ethylene and an a-olefin having 4 or more carbon atoms,
and 8 a cyclone.
The present invention is described in more
detail below.
The catalyst system used in the present inven-
10 tion comprises the following three specific components
(A), (B) and (C).
i) Solid catalyst component (A)
The solid catalyst component (A) in the
catalyst system used in the present invention contains a
15 magnesium halide and a titanium halide as the essential
constituents. The atomic ratio of titanium to magnesium
ranges preferably 0.01 : 1 to 0.8 : 1, more preferably
0.02 : 1 to 0.4 : 1. The atomic ratio of chlorine to
magnesium ranges preferably 1.8 : 1 to 10 : 1, more
20 preferably 2.0 : 1 to 5.0 s 1.
The soiid catalyst component (A) may be
prepared, for example, by the methods disclosed in JP-A-
49-85483, JP-B-57-24361, JP-B-46-34090, JP-B~47-41676,
JP-B-55-23561, JP-A-64-38049, JP-A-6-73118, EP-A-0
25 283 011 and EP-A-0 578 470.
Specific exampies of such methods are as
follows:

(1) A method comprising treating a titanium



tenperature sensitive catal yst has a di sadvantage of requiring an extended
denolding tine. Further, the water blown technique |eads to another
problem That is, the urea bond fornmed by the reaction of water with

i socyanate constitutes a very strong hard segnent, results in an increased
hardness of the pol yurethane foam obtained? and inpairs tactile feeling of
the resultant foam On the other hand, it has been considered a reaction
mechani smto SPRPERY (feferatTdCla) bBhthi 8Ri QEIgRSMAGNEeRL UR: SOMPOMNG;

I socyanate wi thout forming the urea hond. For exanple, Japanese Lai d-Open
Pat ent HEI 3-iﬁl@S'h%§¥@?§5ﬂb§@ﬁ35qﬁsdcess for reacting the isocyanate

h other to f iJmd d ' bon di oxid
Qvol ved by the reacti on (B0 A REWCSORPPRIARIS TRl i PP Pat ent
HEl 3-152111 ' ' t 1.5 h
socyanat e t o RIPReany anReEl 3% ol CrAt Aol o R ol

5 one member selected from a halogenating agent and an

alcohol to obtain an intermediate product and then treat-
ing the intermediate product with a titanium compound
(e.g., TiCl,).
(3) A method comprising dissolving a magnesium
10 halide and/or an alkoxymagnesium compound in various
donors (e.g., alcohol, ether) to obtain a solution and
then treating the solution with a titanium compound
(e.g., TiCly).
(4) A method comprising dissolving a magnesium
15 halide and/or an alkoxymagnesium compound in various
donors (e.g., alcbhol, ether) to obtain a solution,
impregnating a porous carrier with the solution to obtain
a solution-impregnated carrier and treating the solution-
impregnated carrier with a titanium compound (e.g.,
20 TiCly).
(5) A method comprising reducing an alkoxy-
titanium compound withlah organomagnesium compound (e.g.,
Grignard reagent) to obtain a reduction product and then
treating the reduction product with a mixture of an ether
25 and titanium tetrachloride.
(6) A method comprising reducing aﬁ alkoxy-
titanium compound with an organomagnesium compound (e.g.,

Grignard reagent) in the presence of a porous carrier to



generated by the reaction for the blow ng agent. However, these processes
have problens such as difficulty for regulating the reaction velocity, use
of an expensive catal yst and requirenent for conbi ned use of

chl orof l uorocarbons in order to provide a sufficient extent of foaning.
Consequent |y, problens on the carbon di oxi8e=bl own techni que can not be

substantially solved by these techni gues. As_nentioned above, the
prepar ati on pP§§@§§‘ & mesuGtian, prodigty and, ham dkeating pvhe sredighe

i ternati ve HEAORRFodet s TR J e, o AHE A JrFAREIR Ub] ect | s
?Reu[ggﬂhi332%%§§%}5#$§§ﬁﬁ%g0 are skilled in the art. The reason is that

(7) A method comprising reducing an alkoxy-

5 titanium'compound with an organomagnesium compound (e.g.,
Grignard reagent) in the presence of a porous carrier to
obtain a solid product, treating the solid product with
an ester to obtain an ester-treated product and then
treating the ester-treated product with a mixture of an

10 ether and titanium tetrachloride.

Of the above-mentioned methods, method (7) may
preferably be applied. More preferably used is a method
comprising reducing an alkoxytitanium compound with an
organomagnesiuﬁ compound in the co-presence of an organo-

15 silicon compound having at least one Si-~O bond in the
" molecule and an organic porous polymer carrier to obtain
a solid product, treating the solid product with an ester
to obtain an ester-treated product, and then treating the
ester-treated product with a mixture of an ether and
20 titanium tetrachloride.

The titanium compound used in the preparation
of the solid catalyst component (A) in the catalyst
system used in the present invention is represented by
the formula Ti(OR’),X,,, wherein R! is a hjrdrocarbon group

25 having 1-20 carbon atoms, X is a halogen atom, and a and
b are numbers which satisfy the mathematical expressions,
0 £ac<4, 0<Db< 4 and a#b = 3 or 4. Specific examples

of the preferably.used titanium compound include titanium



-5- di sadvantages as conpared with the use of chlorofl uorocarbons or
alternative HCFC and HFC. (1) Extended denolding tinme is required and
i mpairs productivity. (2) Thick-walled nolded articles are liable to
generate blisters and punctures in the denplding stage. (3) The

pol yur et hane foam expands in the denDIding9sTage and marks of the nold

surfrace are liahle_ to.remain on the product, rface. (4) The foamis rigid
and tactile f@EF'Fﬁ&OF&dﬁGoFtWWQ@m I?Jéiq'hi(l#t%’&ﬂmt@ measur e

Found. - HoweveRiCHIEEAER Arsarmin el dhy Hibamedradidol v T he
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trichloride, dibutoxytitanium dichloride, diphenoxy-

5 titanium dichloride, tributoxytitanium chloride, tetra-
ethoxytitanium, tetrabutokytitanium and tetraphenoxy-
titanium.

The magnesium compounds used in the preparation

of the solid catalyst component (A) in the catalyst

10 system used in the present invention include those having
a reducing ability and those having no reducing ability.
They are appropriately selected depending upon the method
of preparation of solid catalyst component (A).

As the magnesium compounds having a reducing

15 ability due to the magnesium-~carbon bond and/or
magnesium-hydrogen bond, preferably used are, for
example, diethylmagnesium, dibutylmagnesium, dihexyl-
magnesium, ethylmagnesium chloride, butylmagnesium |
chloride, hexylmagnésium chloride, butylethoxymagnesium,

20 and butylmagnesium hydride. These magnesium compounds
may also be used in the form of a complex compound with
an organoaluminum compound. On.the other hand, as the
magnesium compounds having no reducing ability,
preferably uséd are, for example, magnesium dihalides

25 (e.g., magnesium dichloride and magnesium dibromide),
alkoxymagnesium compounds (e.g., methoxymagnesium
chloride, ethoxymagnesium chloride, butoxymagnesium

chloride, phenoxymagnesium chloride, diethoxymagnesium,



Japanese Lai d- Qpen Patent HEI' 2-199136 has proposed to used organic
‘carboxylic acid as a blowing agent. In the process, however, the organic
carboxylic acid which in used as the blowi ng agent |eads to a problem on
time dependent stability in the isocyanate reactive ingredient. As a
countermeasure for solving the probl em ~J&Bamese Lai d- Open Patent HE

acid salt of HAPREGSAMAJOESLEM ApdaRiBDRBORIHENISIGENG, FGAILOTILC
e . T
Socyanate. SyiiReksfi bEabRKESL! Otnlle QlbhEkioh HIRINEN AR I g
carbon di oxi dgedgc#ng! QWif9ty may also be those which have been
5 prepared by a known method from magnesium compounds
having a reducing ability at the time of or before the
preparation of the solid catalyst component (A).

The solid catalyst component (A) may also be
incorporated with a known electron donative substance.

10 Such an electron donative substance includes esters,
ethers and alcohols. Of these, esters are preferably
used. Such esters are esters of monobasic and polybasic
carboxylic acids. Specifically, they are aliphatic
carboxylic esters, olefinic cafboxylic acid esters,

15 alicyclic carboxylic acid esters and aromatic carboxylic
acid esters.

Specific examples of the esters include methyl
methacrylate, ethyl benzoate, butyl benzoate, methyl
toluate, ethyl toluate, ethyl anisate, diethyl succinate,

20 dibutyl succinate, diethyl malonate, dibutyl malonate,
dimethyl maleate, dibutyl maleate, diethyl itaconate,
dibutyl itaconate, monoethyl phthalate, dimethyl
phthalate, methyl ethyl phthalate, diethyl phthalate,
di-n-propyl phthalate, diisopropyl phthalate, di-n-butyl

25 phthalate, diisobutyl phthalate, di-n-heptyl phthalate,
di-n-octyl phthalate and diphenyl phthalate.

The organosilicon compound having at least one

Si-0 bond used in the preparation of the solid catalyst



-6- agent. As a result of an intensive investigation on the use of carbon
di oxi de gas as a blowi ng agent of the integral-skin polyurethane foam the
present inventors have found .that the integral-skin polyurethane foam
obt ai ned by using boric acid or an ester thereof as a bl owi ng agent can .
elinminate all of the above di sadvantages &Ad=provi de a nolded article which
Is excellent in Eroductivitﬁéand ility and has .good touch. Thus, the

present invenfPB: °H&§tpééﬁ B @%% afih STIERe _ GFmHﬁéyF%vention
(5, U A et tlahin Bl Ko LaARe (ORI G ] ofB) dig denst (Y of 0.9
Compound, bl o U P ER MR Ao8: Ny hghe (FBEreth it Pt i BEREERERPE aci ¢
group having 1 to 20 carbon atoms, R*, R’, R®, R’ and R®
5 are each a.hydrocarbon group having 1 to 20 carbon atoms
or hydrogen atom, b is a number satisfying 0 < b < 4, c
is an integer of 1 to 1000 and d is an integer of 2 to
11000). |
Specific examples of the organic porous poiymer
10 used in the preparation of the solid catalyst component
(A) include polystyrene, styrene-divinylbenzene copolymer
or polyvinyl chloride.

The organic porous polymer preferably has a
mean particle diameter of 5 to 1,000 microns and a pore

15 volume of 0.1 cc/g or above at a pore radius of 100 to -
5,000 angstroms.

The solid catalyst component (A) may also be
subjected to preliminary polymerization before use for
reducing the scattering of rhe component in the course of

20 gas phase polymerization and improving the properties of
polymer particles formed.

The preliminary polymerization of the solid
catalyst component (A) may be carried out by bringing the
component into contact with an organocaluminum compound

25 and either ethylene or an a-olefin having 4 or more
carbon atoms. The organoaluminum compound used herein
may be appropriately selected from the organocaluminum

compounds which can be used in olefin polymerization



and/ or an ester thereof as the blowi ng agent. (2) An integral skin

pol yur et hane foam of the above (1) wherein the blowi ng agent is a m xture
of boric acid and/or an ester thereof with an organi c carboxylic acid
and/ or an ester thereof. (3) A preparation process of an integral-skin

pol yur et hane foam having a nol di ng denstt$2of 0.3- 0.8 g/cnierr] by pouring
intoc a nold a reactjon m xture of an aromatic pol yi socyanate, isocyanate
reactive hi ghARBFELBPYr L3ERTNt conpound, bl owi ng agent, and ot her

additives, comPrl S0 UghioeRae iy BUlite AR RTLE SR d e
(oan of the sBkgALdh MBRESHAR"Ta0) W BEeHEAbILS BrBRle S Y 1 201
t her eof . form of slurry. The solvents used for making a slurry
5 may be aliphatic hydrocarbons (e.g., butane, pentane,
hexane and heptane) and aromatic hydrocarbons (e.g.,
toluene and xylene).

The concentration of the solid component (A) in

the slurry ranges preferably 0.001-0.5 g solid/ml

10 solvent, more preferably 0.01-0.3 g solid/ml solvent.
The organoalumihﬁm compound is preferably used in such an
amount that the molar ratio of Al to Ti may range from
0.1 : 1 to 100 : 1, particularly from 1 : 1 to 10 : 1.

The temperature of the preliminary polymer-

15 1ization ranges preferably from -30° to +80°C, more
preferably from -10° to +50°C.

The preliminary polymerization is preferably
conducted under such conditions that the polymer may be
formed in an amount of from 0.1 to 100 g, particularly

20 0.5 to 50 g, per gram §f the solid catalyst component.
ii) Organoaluhinum compound (B)

The organoaluminum compound (B) used in
combination with the above-mentioned solid catalyst
component (A) in thé catalyst system used in the present

25 invention has at least one Af-carbon bond in the
molecule. Representatives of such compounds are shown

below in terms of'general formulas.



-7- (5) A preparation process of an integral-skin polyurethane foam of the
above (1) or (2) wherein the preparation process is a reaction injection -
nol di ng process. (6) An autonotive steering wheel, interior or furniture
prepared by the preparation process of the above (3), (4) or (5). The
present invention uses: (1) Boric acid andBor an ester thereof, or (2) A
m xture of boric acid ang/or an ester thereof with an organi c carboxylic
acid and/or an ester thB edf Yaas a bl owing agent. Conventionally, in the

process used water as a_blowi ng ageni, nold filling ability of a reaction
B Bt op:

conposition conprising ol yi socyanate, isocyanate reactive high
mol ecul ar wei %pxtergggp Ry'n dR’, R*, R® and R® are each independently a
hydrocarbon group having 1-8 carbon atoms, Y is halogen,
5 hydrogen or alkoxy, and y is a number defined by the
mathematical expression 2 < y < 3.

Specific examples of the organoaluminum
compounds (B) include trialkylaluminums (e.g., triethyl-
aluminum, triisobutylaluminum and trihexylaluminum),

10 dialkylaluminum hydrides (e.g., diethylaluminum hydride
and diisobutylaluminum hydride), dialkylaluminum halide
(e.g., diethylaluminum chloride) and alkylalumoxanes
(e.g., tetraethyldialumoxane and tetrabutyldialumoxane).
The organoaluminum compounds may be used each alone or in

15 admixture thereof.

Of these organocaluminum compounds (B),
preferred are trialkylaluminums, mixtures of a trialkyl-
aluminum and dialkylaluminum halide and alkylalumoxanes.
Particularly preferred are triethylaluminum, triisobutyl-

20 aluminum, a mixture of triethylaluminum and diethyl-
aluminum chloride, and tetraethyldialumoxane.

The amount of the organocaluminum compound to be
used is not critical. It may be selected from as wide a
range of 1-1000 moles of organocaluminum compound per mole

25 of the titanium atom in the solid catalyét component (A).
Particularly preferred are the range of 5-600 moles per

mole of the titanium atom in the solid catalyst component

(A).



bl ow ng agent, and other additives was poor. As a consequence, an anmount of
the water used as bl owi ng agent nust be increased in order to inprove the
mold filling ability, however, using an increased amount of water give rise
to the di sadvant ages whi ch excess expansi on of the pol yurethane foamis
liable to remain marks of the nold surfacd4orr the product surface and to
‘generate blisters and.punctures in fhe denolding stage. Extendi ng denol di ng
time is effectildd iﬁléﬂGEVIFEmEﬁ%Vﬁtéthe di sadvant ages, but it decrease

productivity of the foa, further the foamjs Jigid.and tactile feeling is
poor because of urea |i nBSy&iAdEEY Wﬁpé’ﬁ'é i(r@ %d}etra"earﬁ&f rﬁ%‘f‘mghe
reacti on conpQsiti .SJ t | QW e | nvention
and aromatic i%%gcyg%a%g{@&%@%‘ﬁapgl&g}g%eﬁ% %epgoﬁée%&[% e‘%%‘h‘% conmpound
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5 or different, and each denote a hydrocarbon group such as
a C;-Cy alkyl group, C;-Cy aryl group and C;-C,, aralkyl
group; X is a halogen atom; and m and n are numbers which

satisfy the mathematical expressions, 0 <m«< 4,
0 <n<4and 0 < ntm £ 4; when m is more than 1, mR’s

10 may be the same or different; and when n is more than 1,
nR"s may be the same or different. Specific examples of
the silicon compound (C) includes tetramethoxysilane,
tetraethoxysilane, tetrabutoxysilane, tetraphenoxysilane,
ethyltrimethoxysilane, t-butyltrimethoxysilane,

15 cyclohexyltrimethoxysilane, phenyltrimethoxysilane,
vinyltrimethoxysilane, diethyldimethoxysilane,
butylmethyldimethoxysilane, butylethyldimethoxysilane,
t-butylmethyldimethoxysilane, hexylethyldimethoxysilane,
cyclopentylmethyldimethoxysilane, cyclopentylethyl-

20 dimethoxysilane, cyclohexylmethyldimethoxysilane,
cyclohexylethyldimethoxysilane, cyclohexyl-t-
butyldimethoxysilane, cyclohexylphenyldimethoxysilane,
phenylmethyldimethoxysilane, phenyl-t-butyldimethoxy-
silane, phenylcyclopentyldimethoxysilané,

25 vinylmethyldimethoxysilane, methyltriethoxysilane,
ethyltriethoxysilane, t-butyltriethoxysilane,
cyclohexyltriethoxysilane, phenyltriethoxysilane,

dimethyldiethoxysilane, propylmethyldiethoxysilane, di-t-



-8- blowi ng agent. Accordingly, the integral-skin polyurethane foam of the
present invention can be obtained in high productivity w thout remaining
mar ks of the nold surface on the product surface and generating blisters
and punctures in the nol ding stage. The fqam havi ng excellent tactile
feeling can al so be obtai ned because carbd? di oxi de generated by reacting

| Pnkage i o 11 PRI SASRARRARE R e TR b heler o
the bl owi tall orslightly use as i st

ol owi ng. agent T s e At afle. G e af id e tREn MRS 21 or as o
bl 'ow ng- agent 4G ASRANAAIVEHRG RGN Yyt imethyldiethoxy-

silane, phenylmethyldiethoxysilane, 2-norbornane-

5 trimethoxysilane, trimethylphenoxysilane and
methyltriallyloxysilane.
iv) Process for olefin polymerization’

The present invention provides a process for

producing an ethylene-a-olefin copolymer which comprises
10 copolymerizing ethylene and an a-olefin having 4 or more

carbon atoms in gas phase by using a catalyst system

comprising the solid catalyst component (A), the organo-

aluminum compound (B) and the silicon compound (C)

described above. An embodiment of the copolymerization
15 process is specifically described below.

The gas phase polymerization reactor suitably
used for practicing the present invention is, for
example, a fluidized bed reaction vessel which has a
largely swollen vessel upper part, namely an enlarged

20 part, an shown in Fig. 1. The vessel preferably has
vertically connected two cylinders having different
diameters with a tapered part placed therebetween,
wherein the diameter of_the upper cylinder is larger than
that of the lower cylinder. The fluidized bed reaction

25 vessel may be the vessel comprising a cylinder, a
hemisphere of which diameter is larger than that of the
cylinder, and a tapered.part placed therebetween for

connecting the cylinder and the hemisphere as shown in



Additionally, the blow ng agent used in the present invention does not
corrode a netal, on the contrary, use of formc acid represented an organic -
carboxylic acid as the blow ng agent corrode a netal. The integral-skin
pol yur et hane foam of the invention can be_prepared by pouring a m xture of
urethane raw materials into a nold wth=aPeacti on i njection nolding
process. In tge cogrse of nol di ng, foam-expansion is pressed down in the
portion whi ch®*&8me€into contact with the interior surface of the nold and

o0 ol estomer |1 ke ok 1 bkt SN M gy LY dlie K i o0 foam
L g S LB B Gl hpuk Sy bl Lo et et
T8 Sl 25,5, LeSEAO e atoaate G hORAIY e e
and furnitgremagupl F&datseihe re@ctIdna@seleld iy’ anhydrous condi-

tions by using an inert gas (e.g., nitrogen and argon) or

hydrogen, ethylene, etc. They may aiso be fed after

being diluted with a solvent.

The solid catalyst component (A), the organo-

10 aluminum compound (B) and the silicon compound (C) may be
fed each individually; or alternatively, they may be fed’
after preliminarily mixing any optional combination of
components (A), (B) and (C) (e.g., (A)+(B), (A)+(C),
(B)+(C) or (A)+(B)+(C)).

15 | The molar ratio of the silicon compound (C) to
the organoaluminum compound (B) used in the polymeriza-
tion ranges from 0.0005 : 1 to 0.015 : 1, preferably
0.001 : 1 to 0.010 : 1, more preferably 0.003 : 1 to
0.005 : 1, and most preferably 0.003 : 1 to 0.010 : 1.

20 When the ratio is lower than 0.0005 : 1, the effect of
the present invention is poorly exhibited. When it is
higher than 0.015 : 1, the activity of the resulting
catalyst system is unsatisfactory.

The copolymerization is preferably carried out

25 under such conditions that the monomers may not liquefy

in the polymerization vessel. Such conditions aré within

the temperature range not higher than the melting point

of the copolymer formed, preférably from 20° to 100°C,



Det ai | ed Description of the Invention -9- The invention will be
illustrated hereinafter. Known aromatic pol yi socyanates can be used for the
i nvention. Preferred isocyanates are di phenyl net hane dii socyanate,

pol ynet hyl enepol yphenyl isocyanate, an isocyanate terninated prepolynmer
which is a reaction product of these porFyldocyanates with active hydrogen
cont:ai ni ng conpounds and urethoni m ne nodi fied pol yi socyanate. Particularly

preferred ar oRRERcPFELerablyatzom F‘g%pé‘Pyr?@t"Wl HiEhiNe Bhe RRRSANES e
havi ng a hi gh cont en f poly benzene ri C ounds of .nore.,than three
banzone i ng ERBABoARASToRots tOoAD; KOs GURVERS CEPRFRSFLABEEoRen: ant
of three or nﬁrs benzene ring co oung% '
ydrogen is preferably a

ed as the molecular weight
controller in order to adjust the melt flowability of the
5 final product. Further, an inert gas may be present in
the gas mixture during copolymerization, but too high a
proportion of inert gas causes undesirable reduction of
productivity.
The a-olefins which can be used in the present
10 invention have 4 or more carbon atoms, preferably 4-6
carbon atoms. .Specific examples thereof include butene-
1, pentene-~1l, hexene-1, 3-methylpentene-1l, 4-
methylpentene-1 and octene-l. In the copolymerization, a
mixture of two or more kinds of olefins may be brought
15 into contact with the catalyst system to obtain a
copolymer. The ethylene-a-~olefin copolymer obtained
preferably has a density of 0.900-0.960 g/cc.
The process of the present invention is
described in more detail below with reference to
20 Examples, but the invention is not limited by the
Examples. |
The polymer properties shown in Examples were
determined in the following manner:
The density was determined according to JIS
25 K-6760.

The melt index was determined according to JIS

K-6760 at 190°C.



Further, a mxture with a urethane nodified prepol yner of diphenyl net hane
di i socyanate or urethonimne nodified |liquid di phenyl net hane diisocyanate
can al so be preferably used. The isocyanate reactive hi gh nol ecul ar wei ght
conpound whi ch can be used in the invention is a polyol which is obtained
by addition polynerization of propyl ene-0xXifde al one or propyl ene oxi de and
et hyl ene oxi de on an active hydrogen containi ng conpound such as water,
propyl ene eg@EPF@&Fyéerol, trimet hyl ol propane, pentaerythritol, sorbitol,

?itjginp?\g’di :)L:aﬁiﬂlh ng%r%iitom/%%%@que tpl%cﬁﬁil enmedl ag] gg’ as to obtain an
mo Kot g, et hyl ene oxi ad i FF by Vifiie Sered Vol - ana
T TR el itk Dysbind NaEL B
m)nomer- SUgh anheYmomiRr ey |fARidNdd %i%h argon, and then 3.2 kg of
magnesium turnings for Grignard reagent was placed
ﬁherein.
Then, 12 kg of butyl chloride and 50 ¢ of
dibutyl ether were placed in the dropping funnel, and
10 about 3 ¢ of the resulting mixture was added by drops to
the magnesium in the autoclave to initiate the reaction.
After the initiation of reaction, the remaining mixture
was continuously added to the magnesium by drops at 50°C
over a period of 4 hours. After completion of the
15 dropwise addition, the reaction was allowed to continue
at 60°C for further 1 hour. Thereafter, the thus
obtained reaction liquid was cooled to room temperature,
and the solid formed was filtered off.
The résulting solid-free solution containing
20 Dbutylmagnesium chloride in dibutylether was sampled. The
sample was hydrolyzed with 1N sulfuric acid. The
hydrolyzed sample was back-titrated with 1N sodium
hydroxide using phenolphthélein as the indicator to find
that the concentration of the butjlmagnesium chloride was
25 2.0 mole/t.
(b) Synthesis of solid product
An autoclave of 100-¢ inner volume equipped

with a stirrer and dropping funnel was flushed with



met hyl . methacrylate on the above polyol can also be favorably used. Wen
the ethyl ene oxide content is |less the 10 % by wei ght, term nal - 10 -
primary hydroxyl content also decreases to |ess than 70 % by nol e and
productivity beconmes poor due to reduced reactivity. On the other hand,
when the ethyl ene oxide content exceeds=2829by wei ght or the_terninal
P e DR g e
e oDt e g R B M SAE B T O R ol oo, The
ester thereofy;phif Th¥! PbfeCtkali?Gi® rangROL2IS0Y-5" 039 & (said pore
volume being hereinafter referred to as dvp) of 1.05 cc/g
5 as determined with é porosimeter was dried under vacuum
at 80°C for 30 minutes. 7.5 Kilograms of the thus dried
styrene-divinylbenzene copolymer, 40 ¢ of heptane, 670 g
(1.97 moles) of tetrabutoxytitanium and 7.1 kg (34.0
moles) of tetraethoxysilane were placed in the autoclave
10 and stirred at 30°C for 45 minutes.
Subsequently, 18 ¢ of the organomagnesium
compound synthesized in section (a) above was added by
drops from the dropping funnel to the autoclave over a
period of 45 minutes while keeping the temperature in the
15 autoclave at 5°C. After completion of the dropwise |
addition, the reaction mixture was stirred at 5°C for 45
minutes and further at 30°C for 45 minutes. Thereafter,
the reaction product was washed twice with 30 ( of
hexane, and then dried under reduced pressure to obtain
20 12.3 kg of a brown solid product.
(c) Synthesis of solid catalyst component
An autoclave of 50-¢ inner volume was flushed
with argon. Then, 5.8 kg of the solid product
synthesized by the reductive reaction in section (b)
25 above, 20 ¢ of toluene and 1.6 ¢ (6.0 moles) of
diisobutyl phthalate were ?laced therein. The resulting

mixture was allowed to react at 95°C for 1 hour.

After the reaction, the solid formed was



organi ¢ carboxylic acid and/or an ester thereof. Boric acid and an ester
t hereof include, for exanple, boric acid, nethyl borate, ethyl borate,

di ret hyl borate, diethyl borate, trinethyl borate, triethyl borate and

ot her borate esters. These conmpounds can be used singly or as a m xture.
The organic carboxylic acid and an ester t2ereof include, for exanple,
formc acid, acetic acid, propionic acid, |lauric acid, stearic acid, oleic
acid, 2-ethyl spPREAtesdcifromthe digudd @ngd washadydgrice sith 2Qi%ief aci d,
mal ei ¢ aci d, %cityl di carboxylic acid, acetone dicarboxylic acid, malonic
acid, succini &%t ®® tartaric acid, diglycolic acid, cyclopropane

acid oitric achd. bens SREER COBAIIR &5 dre, washindr P R o G
Denzene LSRN 24t ol A e R e, o
5 (31.2 moles) of titanium tetrachloride were added to a
flask and the resulting mixture was allowed to react at
95°C for 3 hours. After completion of the reaction, the
solid formed wés separated from the ligquid at 95°C and
washed twice with 20 ¢ of toluene at the same tempera-

10 ﬁure. |

The thus washed solid was further washed twice
with 20 ¢ of hexane and then dried under reduced pressure
to obtain 5.08 kg of a brown solid catalyst component.
The solid catalyst component contained 0.54% by weight of

15 titanium atom, 7.1% by weight of magnesium atom and 1.5%
by weight of phthalic ester. The average particle
diameter of the solid catalyst component was 50 um.

(d) Preliminary polymerization of solid catalyst
component '

20 An autoclave of 100-¢ inner volume equipped
with a stirrer was flushed with argon. Then, 1.5 kg of
the solid catalyst component obtained in section (c)
above, 100 ¢ of butane and 1.1 moles of triethylaluminum .
were added to the autoclave. Then, ethYlene was

25 continuousiy fed to the resulting mixture at a rate of
2.3 g/g-solid catalystehour to carry out reaction for 9
hours. After the reaction, the butane was flash-

vaporized to obtain 30.5 kg of a prepolymerized solid



met hyl mal ate, ethyl malate, butyl nalate, nmethyl succinate, ethyl

succi nate, butyl succinate, nethyl adipate, ethyl adipate, butyl adipate,
nmet hyl tartrate, ethyl tartrate and butyl tartrate, methyl benzoat e,

et hyl” benzoate, nethyl phthal ate, ethyl phthal ate. These organi ¢ carboxylic
acids and esters thereof can be used singﬁ} or as a mxture. The anount of

by wei ght Tor CARS 13t SRpRERHr Y IR IRRIRTAAS BRI CHFRRTRl ooul ar
b1 o ng. agent COBARG: STUNG. 7 RER 1 SA D8R (B ol ude vat er and
a hydrocar bon’(ef)orpoqmiezaﬁ%ﬁ qﬁe.ol‘g}eirpydrocar bon has a | ower boiling
In a continuous fluidized reactor for gas phase
5 polymerization (upper part diameter : 90 cm, lower part
diameter : 50 cm, vessel length : 4 m) was charged as a
dispersant 60 kg of thoroughly dried ethylene-c-olefin
copolymer particles having an avérage particle diameter
of about 1000 um. The atmosphere in the reactor was
10 replaced with nitrogen. After gas circulation had been
started, ethylene, l-butane as the a-olefin, and hydrogen
as the molecular weight controller were charged into the
reactor such that the proportion of ethylene, l-butene
and hydrogen relative to the entire gas might be 68.6,
15 22.8 and 8.6% by mole, respecti?ely, to raise the
internal pressure up to 20 kg/cm?. Thereafter, the gas
velocity in the reaction vessel was set at 35 cm/sec to
keep the charged ethylene-a—blefin copolymer particles in
a thoroughly fluidized state. While mainfaining the
20 fluidized state of the particles, triethylaluminum (B)
diluted with hexane and cyclohexylethyldimethoxysilane
(C) diluted with hexéne were simultaneously charged into
the vessel at a rate of 0.1 mole/hour and 0.1 mmole/hour,
respectively (i.e., the molar ratio of (C) to (B) =
25 0.001 : 1).
After 2 hours, the prepolymerized solid
catalyst component (A) 6b£ained in section (d) above was

charged into the vessel by use of nitrogen gas to



poi nt and nust be free chlorine and fluorine in view of the object of the

I nvention as a counterneasure for the chlorofl uorocarbon problem Various
ki nds of known catal yst for preparing urethane may be used in the present

i nventi on. Exenplary catal ysts include organonetalllc catal ysts such as

di butyltin dilaurate and dinethyltin di Fad®ate, or a tertiary am ne such as

triethyl endi am ne -t etranet hyl hexane- 6-di am_ n
NNNON N Ipotiate: b paLIpeEIEAt LA neﬂwrﬁaf&e&( waile maintain-

, N'- di met hyl N di net th I d N et hyl -
S :,gfhy.yamg;%ﬁ%s{g%&z a¥bbnd T8 Phec b fm i Gl
1, 2-di net hyl I
di et Ih;TFamynl)e ﬂg?ﬁg}‘l&lg %e%ﬁ&ﬁ%h%% noretqﬁyl @t %%%Oa enylsoz
metyl i m dazol ] r h%ﬁkEﬁ | -
2- n%t;lln1éazgfeéopﬁ gg?akyggggggﬁ %1E§édl?i% gly~or "as a n1xturg The

tertiary agl ngygeBmahhenhBAgad]eenko pbl§mesd Zaitidns Walse BaltiddS At at
previously formed with boric acid or an ester thereof or the
85°C for 24 hours. The polymer particles formed were
intermittantly withdrawn from the vessel, separated from
the gas, treated with an alcohol iﬁ order to deactivate
the catalyst system contained therein and dried to obtain
10 ethylene-l-butene copolymer particles. In this polymer-
ization, the amount of the charged prepolymerized solid
catalyst component was 52.6 g/hour and the production
rate was 20.0 kg/hour. Accordingly, the yield (kg) of
ethylene-l-butene copolymer per gram of titanium atom in
15 the solid catalyst component was 1646 (kg-polymer/g-Ti).
Hereinafter, the yield was abbreviated as "activity".
The copolymer had a melt flow rate (MFR) of 1.00 g/10 min
and a density of 0.9205 g/cc. The weight of the
particles collected at the cyclone during the polymer-
20 ization was 13.1 g/hour on the average. During the
polymerization, no blockage was taken place in the

cyclone nor in the gas circulation line, and no formation

of sheet-like mass was observed, either.

Examples 2-4
25 The same procedure as in Example 1 was repeated
except that the feeding rate of cyclohexylethyldimethoxy-

silane (C) was varied while keeping the feeding rate of



~organic carboxylic acid or an ester thereof. Additionally, the salt may be
added to the recation systemas the solution dissolved in a closslinking
agent such as diethyl eneglycol when the salt is solid. - 12 - The bel ow
descri bed crosslinking agent, surfactant and ot her addives are used in the
i nvention, when needed. Known crosslinkin@3agents which are comonly used

for preparlng I nt egral -ski.n pol urethane foans can al so be used in the
i nvention. Ex&Fsek ?‘9’ “ﬁk|(?$g L(deee-t,hﬁ%éncg}%(ﬂatlo of
1, 3- pr opanedi

ISP b Bty S B 4
other pol yoxyglek e ng efle 8 1-plitehl? s Valed," 't%t *b%‘%iucﬁé“&%oal%eoéé‘er
of approximately the same density as in Example 1 at a
5 production rate of 20.0 kg/hour. Table 1 shows the
results. In any of thése runs, no blockage occurred in
the cyclone nor in the gas circulation line and no
formation of sheet-like mass was observed, during the
polymerization.

10 The results.of these Examples in which
cyclohexylethyldimethoxysilane was used as the silicon
compound (C) réveal:

that the weight of the particles collected in
the cyclone, i.e., the amount of the scattered particles,

15 is desirably reduced with the increase of the molar ratio
of (C) to (B),

that, to the contrary, the "activity" is
undesirably reduced with the increase of the molaf ratio
of (C) to (B), and

20 S that it is practically disadvantageous to carry
out the polymerization in a molar.ratio of (C) to (B)

higher than 0.015 : 1.

Examples 5 and 6
| The same procedure as in Example 1 was repeated
25 except that, as shown in Table 1, cYclohexylethyl-
dimethoxysilane used in Example 1 as the silicon compound

was replaced by tetraethoxysilane (C), that the feeding



al kanol am nes; and | ow nol ecul ar wei ght pol yol s obtai ned by addition of
al kyl ene oxide in an anmount of 1- 2 nols for an active hydrogen radical to
pol yhydri c al cohols such as trinethyl ol propene and gl ycerol, and am nes
such as ethylene and a m xture of 2,4-/2,6-tolyl enediam ne isoners. These.
crosslinking agents can be used singly or 4k =a nmixture. A particularly

preferred crosslinki ent |s di et hyl ene gl ycol . Surfactants whi-ch can be
used i ncl ude, @é%ﬁ% ’{earw%s A Meile Jeegping the

Sili 's S 274C SE-,296 F- do |
surfactants, %&A%m‘ﬁevéf %ﬁ:ceiﬂbr??? GG R T R S
flame retar da%sl q__q_% t (Zﬁu%g scsnﬁ% 'Uﬂf@&)ar%{ r eac%gaé? agents.

Known additives can e use open process on | nj ection

mol di ng_pr oCegsreah % tizse zfaaflmfﬂl Thd NS Buidid) 1P| 9ok HRASE

foans. The reaction injection nolding process is particularly pre
5 was varied, to produce copolymers of approximately the

same density at a production rate of 20.0 kg/hour.

The results of these Examples reveal that also
when tetraethoxysilane is used as the silicon compound
(C), the weight of the particles collected in‘the cyclone

10 is reduced with the increase of the molar ratio of (C) to
(B). In both of Examples 5 and 6, no blockage occurred
in the cyclone nor in the gas circulation line, and no
formation of sheet-like mass was observed, during the

polymerization.

15 Comparative Example 1

The same procedure as in Example 1 was repeated
except that, as shown in Table 1, the silicon compound
(C) was omitted, and thaﬁ the concentration ratio of
ethylene to l-butene in gas phase was varied, to produce

20 a copolymer of approximately the same density at a
production rate of 20.0 kg/hour.

The absence of the silicon compound (C)
undesirably increased the.weight of the particles
collected in the cyclone, and gave small sheet-like

25 masses in an amount of 6.0 g/hour on the average during

the polymerization;



The present invention will hereinafter be illustrated further in detail by
way of exanples and conparative exanples. In these exanples and conparative
exanpl es, the follow ng aromatic polyisocyanats, polyols, crosslinking

agent’s, catal yst and bl ow ng - 13 - agents were used. Aromatic
polyisocyanates (A) Polylsocyanate havi P an NCO content of 27.5 Wbmhlch
was obt ai ned u ectln a 70 30 m xture of di phenyl net hane

di i socyanat e Rﬁ# y%henyl i socyanate to urethane

an NCD content”of QQOEVL K P R on Y, RGBS {1 el EFBRGRES
benzene ring Qgﬂﬁﬂﬂyqéhat, as shown in Table 1, methyl methacrylate was
| used in place of the silicon compound (C) in a molar
5 ratio of methyl methacrylate to triethylaluminum of 0.010

¢ 1 and that the concentration ratio of ethylene to

l-butene in the gas phase was varied, to obtain_a

copolymer of approximatelj the same density at a

production rate of 20.0 kg/hour.

10 The replacement of the silicon compound (C) by
methyl methacrylate greatly increased the weight of the
particles collected in the cyclone, and gave small sheet-
like masses in an amount of 13.0 g/hour on the average

during the polymerization.



Aromati c polyi socyanate (B) Pol yi socyanate having an NCO content of 29.2
% which was a 70 : 30 m xture of carbodiimde nodified di phenyl net hane

di i socyanat e and pol ynet hyl enepol yphenyl isocyanate.

Pol ynet hyl enepol yphenyl isocyanate had an_NCO content of 31.5 % and

contai ned 70% by wei gh of three or nore~b8fz&ne ring conpounds. Polyol (A)

; Polyol which had an average functionality of 3, average nol ecul ar wei ght
of 6000 and eth hegewoxide dontlent| of] 19 %ljby wéi ght. |Crossli nki ng agent
(A) ; Diethylen g‘gBygzg ;;Catelgst (1AL | A 33 % dilprQpyliene glycol solution
of triethyenedi @Be;,ggata-ysf; (B) o | alisgut ! 42- get byl i mi dagol e. Cat al yst
(O ; Bis(2-di @b%l@. ggetinyl)i etther|. dat gl yst {(Dp; D butyIEin di | aur at e.
Bl owi ng agent (JAP, oBdric |acifd. [Bl qwi rjg dgent (B); 2-ethy|hexa30ic aci d.
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Bl owi ng agent (C); Methyl borate. Blow ng agent (D); Trichlorofl uoronethane
(CFC-11). Blowi ng agent (E); Water. - 14 - Exanple 1 A polyol conponent
was prepared by m xing 100 parts of polyol (A), 10 parts of crosslinking
agent” (A), 0.7 part of catalyst (B), 0.72 part of catalyst (C), 0.01 part
of catalyst (D) and 0.58 part of blow ng adenmt (A). Aromatic polyisocyanate

(B) and the above polyol  conponent wer I xed gt an NCO' OH ratio of 1.05.
Free bl ow f oani ng and n%pﬁ gg&np gawépgiggFPi Y&& 10 An fRGneases ow

foam ng the tkggdfggghhgetgléh% O%L Q%Eyb&% %QER%ty to ethylene-a-

olefin copolymers in a fluidized bed reactor having an
enlarged part would cause undesirable formation of masses
5 in the cyclone, gas circulator line or inclined portion
of the enlarged part of the reactor by the écattering of
the solid catalyst used or polymer fine particles in the
growing stage.
The process of the present invention enables
10 the manufacture of ethylene-a-olefin copolymers with high
productivity by greatly reducing the amount of scattered
solid catalyst or polymer fine particles in the growing

stage and suppressing the formation of masses.



and pol yol corrp &s to the initiation of foam expansion (creamtine) and

the end of foa ’H‘”Mﬂ"“ nme) were neasured. THe density of
y) was al so neasured. ol d foam ng,

resul tant foam

a nol'd havi ng dlnen3|ons "of 400X 100 X 10 rmt was pre | DM &,
40[err]C . A urethane raw material nixtur@8&as poured|fi nto gAg TASIBEER
nol d-Iid was closed the q%gg was al |l owed to stand for- 3 miHekRs at
roon1tenperat nol ded item was taken out “of the rdre—~and

surface hardn ss at the denn ma neasur.ed an Ask e-C
har dness netert® Final hd} &FS ﬁétt ‘{F’g}q e?n a?w STH° ?E#p
stand for 24 lling
ability (Com‘g:(r23 |I|egiev%rﬂ'ec{iﬁ n |gurg‘%|on 9?581 ??]fé%eélgf t he
nol d) was Qooﬁ-ﬁéfﬂwﬂixﬁ&@d 4 rsz e Jcam'@on?s Ti}? éé’émpﬂi’éé’&eﬂﬂr&s as

described in Exanple 1 were "carried out
fluidized bed reaction vessel having a structure of bulgy

-

vessel upper part by use of a catalyst system comprising:
(A) a solid catalyst component containing a magnesium
halide and a titanium halide as the essential
constituents,
(B) an organocaluminum compound, and
(C) a silicon compound of the formula,

R’ Si(OR" }uXsnnr
whefein R’ and R" may be the same or different and each
denote a hydrocarbon group such as a C;~Cy, alkyl group,
C,~C, aryl group, C,-C,, aralkyl group, etc.; X is a
halogen atom; m and n are numbers satisfying the
mathematical expressibns:
| 0<mc< 4,

0 <n s 4, and

0 < mtn < 4;
when m is more than 1, mR’s may be the same or different;
and when n is more than 1, nR"s may be the same or
different; |

the molar ratio of the silicon compound (C) to
the organoaluminum compound (B) falling within the range
of from 0.0005 : 1 to 0.015 : 1.
2, The process according to Claim 1,'wherein the

solid catalyst component (A) is obtained by impregnating
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except that 0.2 part_of blowi.ng agent (E) was added. No blister occurred
and nold filling ability was good as illustrated in TaplLe 1. Exanple 3 The

sanme procedur nul ( r Exanple 1 were carried ' . % t
‘that bl owi ng §i|lﬂ||ﬂﬁi| fl?ﬂi!l aced by 1.Q part of the||bl oW peps

catalyst (B) and (C) "'wef'e feplaced by 103%rt of thes

respectively. No blister was found and nold filling ability was good as

il lustrated | @Pr@HERMC BOHAHS: BP %m&%éﬂ‘t}%&s’a‘? Ybed in

Bxanpl e 1 wer ¢ SAdcit WinuHg WY B! Hh Gl nd And GniSLREET OV

3. The process according to Claim 1, wherein the

solid catalyst component (A) is a trivalent titanium

compound-containing solid catalyst component which is

obtained by reducing a titanium compound of the formula,
Ti (OR!). X, |

wherein R! is a hydrocarbon group having 1-20 carbon

atoms; X is a halogen atom; and m and n are numbers

satisfying the mathematical expressions:

0

A

asié4,

0 <b <4, and

a+b 3 or 4;

with an organomagnesium compound in the presence of an
organosilicon compound havihg at least one Si-O bond in
the molecule and an organic porous polymer to obtain a
solid product, treating the solid product with an ester
to obtain an ester-treated solid product, and then
treating the ester-treated solid product with a mixture
of an ether and titanium tetrachloride.

4. The process according to Claim 1, wherein_the
solid catalyst éomponent (A) is an organic porous polymer
carrying thereon a catalyst component comprising
titanium, magnesium and chlorine.

5. The process according to Claim 1, wherein the
fluidized bed reaction vessel has vertically connected

two cylinders having different diameters with a tapered

part placed therebetween, the diameter of the upper
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agent (C). No-blister was Tound and nold filling ability was good as

illustrated in ST [Il| 5' The same procedures _as_described in
Exanple 1 were ﬂmﬂmuﬁm‘wmt i that bl owi ng agén 4 EaRe by
0.3 part of blowng agent (A) and: 0.47 part_of bl qw é% and
catalyst (C) was replaced by 0.53 part of $%ecat ' No

D B WL Bl utode Bhat R o8 Bariore Sk hdeof
' .47 ,

(5 05 pobtb o R od Uplnpek EELGRCORANF, dmpilinf o ERABRREELK, o

PR D) vae ot e g cpte o Mol L et VAR, BT bl

cylinder, and a tapered part placed therebetween for

connecting the cylindei and the hemisphere.

6. The process according to Claim 1, wherein the
a-olefin having 4 or more carbon atoms is an a-olefin
selected from the group consisting of butene-1, pentene-
1, hexene-1l, 3-methylpentene-1l, 4-methylpentene-l and
octene-1l.

7. The process according to Claim 1, wherein the
silicon compound (C) is a silicon compound selected from
the group consisting of cyclohexylethyldimethoxysilane
and tetraethoxysilane.

8. The process according to Claim 1, wherein the
molar ratio of the silicon compound (C) to the organo-

aluminum compound (B) falls within the range of from

0.001 : 1 to 0.010 ¢ 1.

¢ This Sheet Has Been Reﬂlaced
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The same procedures as described in Exanple 1 were carried out except that
bl owi ng agent (A) and catalysts (B), (C and (D) were replaced by 16 parts
of blowi ng agent (D) and 1.5 parts of catalyst (A) and 0.01 part of
catal'yst (D) and aromatic polyisocyanate (B) was replaced by aromatic

pol yi socyanate (A). Free bl ow density was - 16 - lowered. No blister was
found and nmold filling ability was good{g&2illustrated in Table 1.
Conpar ati ve Exanple 2 The sane procedures as described in Exanple 1 were
carried out except that blow ng agent (A). and catalysts (B), (C and (D)
were replaced by 0.3 part of blowi ng agent (E) and 1.0 part of catalyst
(B), | o i

FIG. |




1.0 part of catalyst (C) and 0.01 part of catalyst (D). Free bl ow density
was | owered. No blister was found and nold filling ability was poor as
illustrated in Table 1. Conparative Exanple 3 The same procedures as

descri bed in Conparative Exanple 2 were carried out except that blowi ng
agent (E) was replaced 0.6 part of the blowing agent. Free blow density was

| owef ed and blister occurred on the fo@y QResults were poor as illustrated
in Table 1. - 17 - Tabl e Conpara. Exanple Exanmple 1 2

3 2 3 4 5 6

FIG.2




L

Pol yal . (A 100 100 100 100 100 100 100 100 = 100

Crossllnklng agent(A) 10 10 . 10- 10 10 10 10 10 10,
Cat al yst (A - 1.5 (B) 1.0 1.0 0.7 0.7 1.0 0.7
0.7 0.7 (O 1.0 1.0 0.72 '0.72 1.0 0.72 0.53 0.53 (D

0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 O0.01 Blow ng agent (A

0.58 0.58 1.0,pgTRACTS OF-
0 a 04y (& ams a8 BIscrostre 0. 58 0.3

(D) 16 (E) 0.3 0.6 0.2 Aromatic polyiso- (A

B B B BROCESB dﬁb 1.05
g gS g gS g gS g 55 ? %EOR(EﬁODU ET%E%EﬁEree EFﬁEE%Ieang?tgg (sec)

14 13 13 16 ]'fh 15 ini
e use of a catalyst system containing:

() a solid catalyst component containing a

- magnesium halide and a titanium halide,

(B) an organoaluminum compound, and

(C) a silicon compound of the formula,

R’ SL(OR") X, .., |

enables highly productive manufacture of ethylene-a-
olefin copolymers in gas phase in a fluidized bed
reaction vessel having a structure of bulgy vessel upper
part through remarkable reduction of scattering of solid
catalyst or polymer particles in the course of the

polymerization.

(Figure 1)



Rise time (sec) - 30 26" 30 32 34 33 30 29 33
Density (g/cnferr]) 0.10 0.29 0.20 0.24 0.20 0.23 0.22 0.23
0.22 Molding (10 mm sheet Density (g/cnerr]) 0.60 0.59 0.60 O0.63

0.62 0.62 0.62 0.60 0.61 Hardness Denol di H&M%W
73 70 73 67 67 69 Fi nal 77 1 83

78 80 78 76 77 Denolding tinme (mn)

3 3 3 3 3 Blister HEPLA‘CEM@!\!T.;ﬁE af o
O 0 O Mldfilling ability 0 X 190JU 0
0 0 0 Note) Blister: 0 No'Blister, || Detes.l. Bl ster I d

filling ability: 0 Good, X Poor
'. constituents,
(B)  an organoaluminum compound, and
. (C)  asilicon compound of the formula

R.Si(OR") X\ e
wherein R’ and R" may be the same or diffcrent and each denote a
hydrocarbon group such as a C,~C,, alkyl group, C,~C,, aryl group,
C,~C,, aralkyl grodp, ctc; X is a halogen atom; m and n are pumbers
satisfying the mathematical expressions:

O0sm<4,

O<ns4,and

O<m+nsg4,
when m is more than 1, mR's may be the same or different; and n is more
than 1, nR"s may be the same or different;

the molar ratio of the silicon compound (¢) to the
organoaluminum compound (B) falling within the range of from 0.0005:1
inclusive to 0.010:1 exclusive,

Figs. 1 and 2 are a conceptional diagram showing the
fluidized bed reactor having an enlarged part and comprising a cylinder, a
hemisphere and a tapered part, respectively, and the polymerization
process, which is for facilitating the understénding of the present
invention. The reactors shown in Figs. 1 and 2 refer to a typical example
of the embodiment of the present invention, and the ethylene—a-olcfin,
gas phase polymerization reactor used in the present invention is not
limited thereto.

In Figs. 1 and 2, pumeral 1 indicates 2



d ai ms (1) An integral-skin polyurethane foan1haV|nq a_jo|
0.3 -0.8 g/cnB and obtai ned by pouring |nto
aromati c pol yi socyanate, isocyanate react|Va
conpound, bl owi ng agent and ot her additives| --m ...........
and/or an ester thereof as the bl ow ng agent. '
pol yur et hane foam of clainl(l) wherein the bIo'

an ester ther ation process ofemqtg, nt
pol yur et hane ﬂ I Hmﬂﬁmd: ng dend8t+y of 6=3 ~s-grenfere]j by

pouring into a*noidta meastion mxture of an aromatlc poI yI socyanat e,

i socyanat e reactive high nol ecul ar wei ght conpound, bl owi ng agent, and

‘ot her additi veswHAIS CLAIMEDBIStg boric acid and/or an ester thereof as the
bl ow ng agent.

density of
I Xxture of an

1. A process for brﬁducing an éthylcnc-a-olcﬁn copolymer which
comprises copolymerizing ethylene and an a-~olefin having 4 or
more carbon atoms in gas phase in a fluidized bed reaction vesscl
having a structure of bulgy vessel upper part by usc of a catalyst
system comprising:

(A) asolid catalyst component containing a magnesium halide
and a titanium halide as the esscntial constitueats,

: (B) anorganoaluminum compound, and
©) silicon compound of the formula,

R Si(OR"), X, v
wherein R’ and R" may be the same or different and each denote a
hydrocarbon group such 'as a .C,-C“ alkyl group, C;~C,, aryl
group, Cl-C,, aralkyl gfoup,_ etc; X is a halogen atom; m and n arc
numbsers satisfying the mathematical expressions:

Osm<d,

0<n <4, and

O<m+nsé; .
when m is more than 1, mR's may be the same or different; and
when n is more than 1, nR"s may be the same or different; '

the molar ratio of the silicon compound (C) to the

organocaluminum compound (B) falling within the range of from
~0.0005:1 inclusive to 0.101:1 exclusive.

2. The process according to claim 1, wherein the solid catatyst
component (A) is obtained by impregnating an organic porous

~ This Sheet Has Been Replaced




(4). A preparation process of an integral
(3) wherein the bl ow ng agent

t hereof with an organic carboxylic acid and/or an ester thereof.

preparation process of an integral-skin pol yur_et_Hﬂne,foam of claim (3? or

(4) wherein the preparation process is a reacti

19_._@6)_An -autonot i ve steering TNt er ror ot
(

T ————

process.
prepared b
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polymer carrier with a catalyst component comprising titanium,
magnesium and chlorine.

The process according to claim 1, wherein the solid catalyst
component (A) is a trivalent titanium compound-—containing solid
catalyst component which is obtained by redudng a titanium
compound of the formula,

TI(OR').X,
wherein R! is a hydrocarbon group having 1-20 carbon atoms;
X is a balogen atom; and m and n are aumbers satisfying the
mathematical expressions: -

0<ac4,

0<bc4,and

a+b=3o0r4;
with an organomagnesium compound in the prescace of an
organosilicon compound having at least one Si~0 boad in the
molecule and an organic porous polymer to obtain a solid product,
treating the solid product with an ester to obtain an ester-treated
solid product, and then treating the ester—treated solid product
with a mixture of an ether and titanium tetrachloride.

The process according to claim 1, wherein the solid catalyst
component (A) is an organic porous polymer carrying thereon a

catalyst component comprising titanium, magnesium and chlorine.

The process according to claim 1, wherein the fluidized bed
reaction vessel has vertically connected two cylinders having
different diameters with a tapered part placed therebetween, the

-skin pol yuret hane foam of claim
is a mxture of boric acid and/or an ester
(5 A

urniture
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diameter of the upper cylinder being larger than that of the lower
cylinder, or the fluidized bed reaction vessel comprises a cylinder,
a bemisphere of which diameter is larger than that of the cylinder,
and a tapered part placed therebetween for connecting the cylinder
and the hemisphere. -

6.  The process according to claim 1, wherein the «-olefin having 4
or more carbon atoms is an a—olefin sclected from the group
consisting of butene~1, pentene~-1, hexene, 3—methylpentene~-1,
4-methylpentenc-1 and octene~1.:

7. The process according to claim 1, wherein the silicon compound
(C) is a silicon compound selectcd from the group consisting of
cyclohexylethyldimethoxysilane and tetraethoxysilanc.

8. The process according to ¢laim 1, wherein the molar ratio of the
silicon compound (C) to the organoaluminum compound (B) falls
within the range of from 0.001:1 inclusive to 0.010:1 exclusive.

9. The process according to claim 1, wherein the molar ratio of the
silicon compound (C) to the organoaluminum compound (B) falls
[
within the range of from 0.003:1 inclusive to 0.005:1 inclusive.
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WHAT IS CLAIMED IS:

1. A process for producing an cthylenc-a-olefin copolymer which
| compriscs copolymerizing ethylene and an ¢—olefin having 4 or
more carbon atoms in gas phase in a fluidized bed reaction vesscl
having a structure of bulgy vessel upper part by usc of a catalyst
system comprising:
(A)  asolid catalyst component containing 2 magnesium halide
and a titanium balide as the essential counstituents,
: (B) an organcaluminum compound, and
(C) asilicon compound of the formula,
 RuS(OR) X,
wherein R’ and R* may be the same or different and each denotc a
hydrocarbon group such as a C;~Cy, alkyl group, C;~Cy, ary!
group, C;~C,, aralkyl group, etc; X is a halogen atom; m and n arc
nimbers satisfying the mathematical expressions:
0<sm<d, -
0O<ns<4,and
O<m+ns 4;'
when m is more than 1, mR's may be the same or different; and
when 1 is more than 1, nR"s may be the same or different;
the molar ratio of the silicon compound (C) to the
omnoalummum compound CB) £alhng within the range of from
0.0005:1 ggl_u_s;_ive to LF9%:1 exclusive:

2. The process according to claim 1, wherein the solid catalyst
co:ﬂPobegin;’ (A)is blbtaincd: by impregnating an organic porous



