DESCRI PTI ON PRODUCTI ON METHOD OF POLYOLEFI N, POLYOLEFI N AND 1- HEXENE
FOR LI NEAR LOW DENSI TY POLYETHYLENE PRODUCTI ON RAW MATERI AL Techni ca

Field [0001] The present invention relates a production nethod
of a polyolef in, a polyolefin and 1-hexene for linear |ow density
pol yet hyl ene production raw rmaterial. Background Art [0002] A

met hod of using a catalyst is known as a production nethod of a
"pol yol efin. For exanple, where 1- % | qud as a raw materia
olefin, a linear.|ow density pol @?ﬁ%@ﬁf LDPE) .is obtained. [0003]
“On the ot Bginhapfont M ' qi'o ' of usj-Rg .a
. puePfon  MefHdr or BoLEBLERS ‘{Bﬂaﬁp{ﬁ L
-chrom um serres catal'yst Ts Known as™a pgddﬁﬁﬁfon 0 fjifﬁg§gﬁ%.
The eprepeR! abirx@a®lr ooy M BeRkeTyCa'Riniindvisine " BROHILATONCS raw
cat al yst conprising a conpi nation of at east a chrom um conpoun
(a), a nifgkesefagtontai ni ng conpound (b), an al um nun¥ cont ai ni ng
conpound (c) and a hal ogen-cont ai ni ng conpound (d) (for exanple, -see
Pat ent Doredlndicd) . F18084]
[0001]
The present invention relates a production method of
a polyolefip, a polyoclefin and l—hexene. for linear low
( ' density polyethylene production raw material.
Background Art
[0002]
A method of wusing a catalyst is known as a
-production methed of a polyolefin. - ' For example, where
1-hexene_is used as a raw material olefin, a linear low
density polyethylene (LLDPE) is obtained.
[0003]

On the other hand, trimerization reaction of
ethylene using a chromium series catalyst is known as a
production =method of 1-hexene. = The representative
‘chromium series catalyst is a chromium series catalyst
comprising a combination of at least a chromium compound
(a), a nitrogen-containing compound (b), an aluminum-
containing compound (c)} and a halogen-containing compound
(d) (for example, see Patent Document 1).

[0004]

Trimerization reaction of ethylene is conducted in



Trimerization reaction of ethylene is conducted in t he presence of
a reaction solvent. After conpletion of the reaction, 1-hexene
obtained is treated in a distillation colum, and separated and
recovered fromthe reaction solvent. In such a case, 1-hexene nay
contain a slight anmount of an organohalide. [0005]

Conventional ly, an organohalide in 1-hexene is renoved fromthe fear

t hat the grganohal i de adversely affects a catalyst for |inear |ow
density pg?%ePﬁ?Fgﬁﬁebr uBt FER Ny LTS cat AF§RY) coppdRtiong of

ago, vari s rr%:tebaocq:sioar{ c qumé:ae%érﬁo%gggxglgt g?éshgg}atlzﬁ%rjie%? %3’ a-la

met hod of "uUSi ng an i on-%exchang

et hod. Ol ot 19180, 80 AR STl BBl HLIR, okl LEBoyRLLLC Tl T2

or activated c see Pat ent cune ar e kKnown. i ona ~ a

met hod of pdishffogeqbh -@ntavi Ay &Y & Sédse ,Of l%éﬂgﬁégﬁgg QonTrif ¥

an adsorbent iIs known as a nethod which 1s 1nprove to renove

under mlghigxgiaﬁgﬁﬁt By hhi srgRhBAd1idechl orobutane in 1-hexene is
renoved up to 0.1 ppm by wei ght "or less (0.04 ppm by weight or |ess

in ternms pdo@sEhl ori ne aton) (see Patent Docunent 4). [0006] Patent
Docunent 1: JP-A-11-060511 Patent Docunent 2: JP-A-53-103411 Patent
Docurent 3: JP-Cerbren@BdRslPat enanDocisgiiohhlilfe A-Bn 99028exene is
r.emoved from the fear that thé organochalide adversely
( | affects a catalyst for linear low dens.ity polyethylene
production (single-site catalyst). From long ago, various
methods are ‘known as the removal method. For example, a
method of using an ion-exchange resin (see Patent Document
2) and- a method of using an adsorbent such as alumina,
silica, silica-alumina or activated clay (see Patent
Document 3) are known. Additionally, a method of using
zeolite having a pore size of 5 angstroms or more as an
adsorbent is known as a method which is improved so as to
remove under mild conditions. By this methed,
2-chlorcbutane in l-hexene is removed up to 0.1 Ppm by
weight or less (0.04 ppm by weight or less in terms of a
chlorine atom) (see Patent Document 4).
[0006]
| Patent Document 1: JP-A-11-060511
Patent Document 2: JP-A-53-103411

Patent Document 3: 5P—A-57—183726

Patent Document 4: JP-A-3-99024



Di scl osure of the Invention Problens that the Invention is to Sol ve
[ 0007] " However, according to the finding of the present
“inventors, surprisingly, an organohalide in 1-hexene does not al ways
adversely affect a catalyst, but in the case of a specific content

t hereof, the organohalide increases activity of a catalyst. The
present invention has been conpleted based on such a finding. The

pr esent igven I on conﬁrkges the related three inventions, and the
gi st of eatASrRVBATI B8 SqEBYPPEE8 el ow. Means for Sol ving the

Probl ens ecificall afirs spect of the present
i nvent i on{:?gg?léle“g Fhak gﬁ‘édgé‘%’?&ﬁlﬁ& ASd 8t Eﬁﬁ%l yol ef i n,
charactert 6575” that in producing a polyolefin by polynerization

reaction of a raw material olefin in the presence of a catalyst,

concentration a | 0 Jhecpaw Al o efdd IS
0.05 to 10 ppmo?ﬁ?@ﬁve?gﬁt %fec?%lsé oftka ﬁg?ogﬁai%}%dﬁ °?00%1§€ pﬁ_-esre%ﬂ_A

second aspeeénebrs Nesprpserl nglentddNoFrEshaes1 i db 25 ROV BLSELR does
.characterized in that it contains an organohalide in an anount of

from 0. 00%ot calwaps hyveesghy hEfketna ehtalhalooeatatiemenandaad kig d
aspect of the present invention resides in 1-hexene for |inear |ow
densi t ypok y edpedichiepr comddendnr ahwmberfi, al the organchalide increases
activity of a catalyst. The present invention has been
(' ' completed based on such a finding. The present invention
comprises the related three inventions, and the gist of
each invention is described below.
Means for Solving the Problems
[0008]

Specifically, a first aspect of the present
invention resides in a production methed of a polyoclefin,
characterized in that in producing a polyolefin by
polymer;i.zation reaction of a raw material olefin in the
Presence of a catalyst, concentration of an organochalide
to the raw material olefin is from 0.05 to 10 ppm by
weight in terms of a halogen atom.

[0009]

A second aspect of the present invention resides in
a polyoclefin, characterized in that it contains an
organchalide in an amount of from 0.005 to 1 ppm by weight

in terms of a halogen atom, énd a third aspect of the

present invention resides in 1l-hexene for linear low.



characterized in that it contains an organohalide in an anmount of
fromO0.05 to 10 ppm by weight in ternms of a hal ogen atom [0010]

That is, the gist of the present . invention resides in the follow ng
(1) to (11). (1) A production nethod of a polyolefin, characterized
in that in producing a polyolefin by polynerization reaction of a raw
material olefin in the presence of a catalyst, concentration of an
organohalade tp the ra erial olefin is fron10 05 to 10 ppm by

wei ght i n“FBPIEY of a3€%£%§§¥ (35°4% eEHPBduct F8H netmﬁfﬁﬁia '

descri bed 1 wher,ei.n e is used as the raw
ol efin, iaaf%e):%gﬁ%gﬁlt = |8ﬂ § =t %ﬁ%ﬁaﬁndeof%a’P F‘E Fbm

0. 05 to 1 b | r e 3)..The
producti o%m?r{ggh é’ gg%cﬁt?e% .IE% ((1?) %}5\1& gi rrlh‘%F%1 {élxe%eemllss of a
obt ai ned legééﬂegtgﬁtlon reaction of ethylene using a chrom um
series catal ySt- conprising a conbination of a chrom um conpound (a),

a nitrogeppgopi ai ni ng conpound (b), an al um num contai ni ng conpound
(c) and a hal ogen-contai ni ng.conpound (d). (4) The production nethod

as described inrkay a8g afhd 1gise 62) théhepLéferbeiniantebal iXdaigesn
unsat urated organohalide. (8)The production nethod as described in
(4), wherimnthe following (1) to (11).

(1) A production method of a polyolefin, chéracterized'
( in that in producing a polyclefin by polymerization
reaction of a raw material olefin in the presence of a
catalyst, concentration of an organchalide to‘ the raw
material olefin is from 0.05 to 10 ppm by weight in terms
of a halogen atom.
(2) The prodgction method as described in (1), wherein
l-hexene is used as the raw material olefin, and the
concentration of the organochalide to l-hexene is from 0.05
to 10 ppm by weight in terms of a halogen atom.
(3) The production method as described in (2), wherein
the 1l-hexene is obtained by trimerizétion reaction of
ethylene using a chromium series catalyst comprising a
combination of a chromium compound (a), a nitrogen-
cﬁntaining compound (b), an aluminum-containing compound
(c¢) and a halogen-containing compound (&).
(4) The production method as described in any one of (1)
to (3), wherein the organchalide is an unsaturated

organohalide.



t he unsaturated organohalide is a hal ogenated ol efin. [0011] (6) A
pol yolefin, characterized in that i't contains an organohalide in an
anmount "of fromO0.005 to 1 ppmby weight in terns of a hal ogen atom

(7) The polyolefin as described in (6), which is a linear |ow density

pol yethyl ene. (8) 1-Hexene for linear |ow density polyethylene
production raw material, characterized in that it contains an
organohalbgﬁ In_an amynt of from0.05 to 10 ppm by weight in_ terns
of a halo at oMt PF@;

1- hexene j.s_obtai ned trineri lgn reactjop of ethylepne_using a
chrom um €& %F%éh%ﬁé%@ %5%%??§$%b8% 13nbi RatPenna eé ehebtum
conmpound {&y 1f.nitrogen-containing conpound (b), an

al um num oﬁ%a ning conpound (c) and a hal ogen-contai ni ng conpound
(). (101g)The 2l- BeXoHeeRsndoUd R AR B CRbe W' ELALNCS an
organohal 1 de contalined 1 n 1-hexene 1s an unsaturated. organohali de.

(11) The g= Afe 085 CLA DoHohRt (48) £xdepehhst @82]@ ganoRg Ldeght

hal ogenat ed ol efin. Advantage of the Invention [001
in terms of a halogen atom.

(7) The polyolefin as described in (6), which is a
linear low density polyethylene.

( (8) l1-Hexene for linear low density polyethylene
production raw material, characterized in that it contains
an organchalide in an amount of frdm 0.05 to 10 ppm by
weight in terms of a halogen atom.

(9) The 1-hexene as described in {(8), wherein _the
1-hexene is obtained by trimerization reaction of ethylene
using a chromiuﬁ.series catalyst comprising a combination
of a chromium cqmpound'(a), a nitrogenecoﬁtaining compound
(b), an aluminum-containing compound (c) and é halogen-
containing comppund'(d).

{(10) The l-hexene as describéd in (8) or (9}, wherein the
organohalide contained in 1l-hexene is an unsaturated
organchalide.

(11) The 1l-hexene as described in (10), wherein the
organchalide is a halogenated olefin.

Advantage of the Invention
[0012]

- According to - the present invention, catalyst

uehdop. MSENRE RS JEeEFKBRRY iy 814) wh¥hersimhe

a



According to the present invention, catalyst activity is increased,
and a polyolefin such as a linear |ow density pol yethyl ene can be

pr oduced

I ndustrially advant ageously. Brief Description of the

Drawing [0013] [Fig. 1]Fig. 1 is an explanatory view of a production
process of 1-hexene used in Reference Exanple 1. Description of
Ref erence Nuneral s and Signs [0014] 10: Conpletely m xing and

stirring
pi pi ng
(

: i vat or suppl iping 12: First suppl
éggfvigécﬁgrighrégﬁg’, ang a p%%y%l%égn(%uch as a lin%g:y

low density -polyethylene. can be produced industrially
advantageously.
Brief Description of ﬁhe Drawing
[0013]
[Fig. 1] Fig. 1 is an explanatory view of a production
pfocess of l-hexene used in Reference Example 1.
Description of Reference Numerals and Signs
[0014]
10: Completely mixing and stirring type reactor
11: Deactivator supply pipihg
.12: First-supply'piping
12a: Ethylene supply piping
13: Second supply piping
13a: Catalyst supply piping
14: Third supply piping
15: Fourth supply piping
16: Compressor
20: Degassing tank
30: Ethylene separation column
40: High boiling separation column
50: Hexene separation column
70: Solvent drum
Best Mode for Carrying Out the Invention
[0015] |

The present invention is described in detail below.



12a: Et hyl ene éupply pi ping 13: Second supply piping 13a: Catalyst
supply piping 14: Third supply piping 15: Fourth supply piping 16:

Conpr essor

20: Degassing tank 30: Ethyl ene separation colum 40: Hi gh

boi |l i ng separation colum 50: Hexene separation colum 70: Sol vent

drum

In the production method of an o-olefin low polymer
to which the embodiment of the invention is applied, the
o-olefin used as a raw material includes substituted or
unsubstituted o-olefins having from 2 to 30 carbon atoms.
Specific examples of such an o-olefin include ethylene,
propylene, l-butene, l-hexene, l-octene, 3-methyl-l-butene
and 4-methyl-l-pentene. In particular, ‘ethylene is
preferred as the a-olefin of a raw material, and when
ethylene is used as the raw material, l-hexene as a trimer
of ethylene is obtained in high yield and high selectivity.
Furthermore, when ethylene is used as the raw material,
impurity components other than ethylene may be contained
in the raw material. Specific impurity components include
methane, ethane, acetylene and carbon dioxide. Those
components are preferably in an amount of 0.1 mol% or less
based on ethylene of the raw material.

In the following description, l-hexene for linear
low density polyethylene production raw material is
described for the sake of convenience of the description.

l1-Hexene of the present invention is obtained by
trimerization reaction of ethylene using a chromium series
catalyst. The trimerization reaction of ethylene is
basically conducted according to the method described in,
for example, JP—A—11;060511.7
[0016]

The chromium series catalyst comprises a combination



Best Mbde for Carrying Qut the Invention [0015] The present invention
is described in detail bel ow In the production nmethod of an
cc-olefin low polyner to which the enbodi nent of the invention is
applied, the a-olefin used as a raw nmaterial includes substituted or
unsubstituted a-olefins having from2 to 30 carbon atons. Specific
exanpl es of such an a-olefin include ethylene, propylene, 1-butene,

1- hexene, %-o§t ne, . 3-me Eﬁlzl-butene and 4-nethyl -1-pentene. In
particul af: 3 h;?gﬁg s CRFEPEPPe FORPORRE d3dIrefl Ridfrogenygantadming
and when ggﬁg&gg [ sed as the raw.material,. .1-hexene as a jriner
of ethylene 18 o%t alﬁ?\ed ??\3hiagrh yé}%"ﬁma% GRS ¢ ﬁﬁ“l%?uné (.
Furt hernq‘_eco%z]\@gﬂ etdy| gogal s sed ﬁ{@rpr%\g g_gter'%{ I ppurd t
conmponents ot her Than et%y?éne naycggocon ai ne |ﬁ1% ea} %?nghgﬁEﬁ;
Speci fic someihyng OAPRRENGSEnLAGHh L En IRENBBEp-EhA20E) 2EChyLgne and
carbon di oxi de. ThOose conponents are préeferably 1n an anount of 0.1
mol % or | pe@1bpsed on et hylene of the raw material . In the
foll owi ng description, 1-hexene for linear |ow density polyethyl ene
production raw Th erdtadoniitunt e smgerthd Of(ah heirakedes copVvariance oak
t he description. 1- Hexene of the present invention is obtained
by tri ner¢aatownd r eepresantédetblyy|tdne gehegah £benalanCcsl,l €SIn the
catalyst. The trinmerization reaction of ethylene is basically
conduct edzensxnrti figrmylahe Xrerépresestsi bad dpkidiml exagahie group,
JP-A-11-060511. [0016] The chromi um series catal yst conprises a
Conbi nat iIPTIIRLA IFREBL OF ARGHEINE codpmundndan i an integer of
ni trogen-contaj nj ng_conpound (b) and_an al um num contai ni ng conmpound
(c). Ac_cd‘igiﬁ% t 5°nBed2nthe Sc APGHAFARS: i%sCE RAFGst Whgh Haris 2 or
containi Ra& NatLGEy SN AL Do BP WP {flnt S USeT

[0018] |

Examples of the organic group include a hydrocarbon

group having from 1 to 30 carbon atoms, a carbonyl group,

an alkoxy group, a carboxyl group, a P-diketonate group, a

B-ketocarboxyl group, a P-ketoester ‘group and an amido

group. Examples of the inorganic group include chromium

salt-forming groups such as a nitric acid group or a

sulfuric acid group. Examples of the negative atom.

include oxygen and a halogen. A halogen-containing
. chromium compound is not included in' the halogen-

containing compound (d) described hereinafter.

[0019]

The number of valency of chromium (Cr) is 0 to 6.

The preferred chromium compound (a) includes a carboxylate

of chromium (Cr). Specific examples of the carboxylate of



[ 0017] The chrom um conpound (a) includes at |east one
conpound represented by the general forrmula CrXn. In the general
formula, X represents an optional organic group, inorganic group or
negative atom and n is an integer of from1l to 6, and is preferably
2 or nore. Wien nis 2 or nore, Xs may be the sanme or different.

[ 0018] Exanpl es of the organic group include a hydrocarbon

group havij froml to 30 carbon .ato car bonyl grqup, an al kox
“group, a %%F%%%(W g’rrb‘fjojpug% (ﬁl}ﬁ%u&hgt%g@r oﬁﬁ?gﬁgﬁl ket HxyI (11

ooup, o EbEheEo! oy BRIy yad) SR SR MhRMRe CATRLEER iy

> . . c
i norgani c group-f nc om um orm ng-drou

aci d 9r0u&tﬁ§1ﬁb§%ﬁ$£ﬁéc éﬁkgﬁgﬁgrQIEf?ntﬁﬁogletgg n%ﬂé%h&%ma%%E&a

i ncl ude oxygen and a hal ogen. ogen-cont al ni ng ron um conpoun

i's not i nghpideskaidicd he Gl gHESe COBMALRAILGR QQEE?que@ﬂ%lﬂ§§§ﬁ%%?§ is

herei nafter. [0019] The nunber of valency of chfomum

to 6. Thepaxei®ilL£el¢hppatapr&@upound (a) includes a carboxyl ate of
chromium (Cr). Specific exanples of the carboxylate of chrom um

i ncl ude cho@dlum (I1) acetate, chromum (l111) acetate, chrom um
(I'11)-n-octanoate, chrom um (111)-2- ethyl hexanoate, chromum (111)
benzoate and cHther umtddonraphtdionie. ddmgdwose, @)r odinddudes at
(I'11)-2-ethyl hexanoate is particularly preferred. ‘
least one compound selected from the group consisting of
( an amine, an amide and an imide. Examples of the amine
include a primary amine compound, a secondary amine
compound and a mixture of those. Examples of the amicie
include a meta;l. amide compounci derived from a primary
amine compound or a secondary amide compound, a mixture of
those, and an acid amide compound. Of those, a secondary
amine compound is preferred.
[0021]

Specific examples of the secondary | amine compound
include pyrroles such as pyrroie ; 2,4-dimethylpyrrole,
2,5-dimethylpyrrole, 2-methyl-5-ethylpyrrole, 2,5~
dimethyl-3-ethylpyrrole, 3,4-dimethylpyrrole, 3 , 4-
dichloropyrrole, 2,3,4, S—tefrachloropyrrole ’ 2-acetyl-
pyrrole and dipyrrole comprising two pyrrole rings bonded
through a substituent, and their derivatives. Examples of
the derivative include metal pyrrolide derivatives.

Specific examples of the metal pyrrolide derivative

include diethylaluminum pyrrolide, ethylaluminum



[ 0020] The ni trogen-containing conpound (b) includes at |east
one conpound sel ected fromthe group consisting of an amine, an am de
and an imde. Exanples of the amne include a primary am-ne conpound,
a secondary ami ne conpound and a mixture of those. Exanples of the
am de include a netal am de conpound derived froma prinmary am ne
conmpound or a secondary anide conpound, a mxture of those, and an
-acid am dgicorrgo ng. O those, a secondary_ am ne conpound i s

3?1 e,

pr ef er r ed** P8 alypinun o EriRgrEelide he SSE¢URdamy =hAlise
conmpound | pyr.r.ol such as rrol.e 2, 4-di met hyl pyrro.e, _
2, 5-di met %§?%¥’?“§o| e,péé)rrrlgs"h%/cre"s- et ROBVErofe, Z,Wrr?i;‘?‘(e' C{le;thyl
di net hyl- reLq; | ol e, - chl oropyrr.ol e, - _
2,3, 4, 5-t§%§gﬁg o¥%b§rr8%ﬁgéh§?§§;ertgé gé‘%?él e %F’l X E{?mif% C(E)Dr"r"psr s‘lsng
tWo pyrrolfmét LRIESab N’ OU il SRS WA U 5241 1 id
derivatives.. Eeg:r@r%?es of the derivative include rre_taﬁ S)y%_rycl):ﬁod'el ),
deri VatiV@ﬁdi@ﬂ@lﬁ-&iﬁéﬁﬁ?hﬁ?;%liae metal pynriqhida @5 R hathy -
i ncl ude di et hyl al um num pyrrolide, ethylalum num dipyrrolide,
al um numpyirpylide) dands paita@spyi (2!, seeu mblthﬁrllbgﬁ)t-@l&h@ﬂe., poEashHos®,
pyrrolide,diethyl- alumnun(2, 5-dimethyl pyrrolide), ethylalum num
bi s(2,5- 2iediyethylpyidele al tmdium rieths1aldinimikiyi2) B-aa ety -
sodi um( 2, 5-di et hyl pyrrolide),lithium2,5-dinmethyl -

pyrrolide) are preferred. (Here, the aluminum pyrrolides

( are not included in the aiuminum—containing compound ({(c}.
Furthermore, the halogen-containing pyrrole compound (b)
is not included in the halogen-containing compound (d).)
[0022]

The aluminum—qontaining compound {c) includes at
least one compound such as a trialkylaluminum compound, an
alkoxyalkylaluminum compound and a hydrogenated
alkylaluminum compound. Specific éxamples thereof include
trimethylaluminum, triethylaluminum, triiscbutylaluminum,
diethylaluminum ethoxide and diethylaluminum hydride. Of
those, triethylaluminum is particularly preferred.

[0023]

Examples of the halogen-containing compound (d)
include at least one compound of a halogenated
alkylaluminum compound, a linear halohydrocarbon with 2 or
more carbon atoms, having 3 or more halogen atoms and a
cyclic halohydrocarbon with 3 or more carbon atoms, having

3 or more halogen atoms. (The halogenated alkylaluminum

10



pyrrolide) and potassiun(2, 5-di nethyl pyrrolide). C] t hose,

2, 5-di met hyl pyrrol eanddi et hyl al um nun( 2, 5-di net hyl - pyrrolide) are
preferred (Here,.the alum num pyrrolides are not included in the

al um num cont ai ni ng conpound (c). Furthernore, the hal ogen-containing
pyrrol e conmpound (b) is not included in the hal ogen-cont ai ni ng
conpound (d).) [0022] The aluninun}containing conmpound (c)

I ncl udes g+¥é$gﬁu one coqngund % gs a tr| IkyI nunrco ST#T%g

an al koxya nrnuntonpoun A rog%na 8 al

conpoundafgﬁﬁ qégqples thereof. incly g@ﬁ&%'”thylaLﬂ n%groggﬁd

triethyl num triisobutylal um num 5l ufi hum" et hox

di et hyl al mmmer b@ﬁpo@hdt hfaa uﬂéi:ﬁé@yh BUYM$ nBA" UhGuhar ley

preferred. [0023] es of oge -contal ni ng conpouﬁ

(d) incl L@ﬁﬁiai&aﬁﬁuﬁngeﬁmeﬂmgrﬂfiea bakpagnakedazhivkalidm AU 1 -
conpound, a |inear hal ohydrocarbon with 2 or nore carbon at ons,

having 3 arichlerdetivges, at 0ps,and- aeerabhmobaéehaﬂéqcabe%a%uar%—or
nore carbon atons, haV|ng 3 or nore hal ogen atons. (The hal ogenat ed
aIkylmrﬂnthaneponpbendchionOEthanéuded1|n Bherdchlibiveyedbpaopane
conmpound (c)). Specific exanples of the hal ogen-contai ni ng conpound
(d) i ncl uke? i} &4 1Bl Gthexachlechboyclichexang| ahudi ndndsbiguitecicbloae -
carbon tetrachloride, 1,1,1- trichloroethane,
1,1, 2, 2- MAFHEN 7 obt hebetepercalaroberzemme. hexachl or oet hane,
1 2, 3- trrﬁ?lorocyclopropane 1, 2, 3,4, 5, 6- hexachl orocycl ohexane and

a, 4- bi s(t Qﬁﬂ%ronethyl) 2,3,5, 6- tetrachlorobenzene [ 0024]

The trimerization reaction of ethylene is conducted
in the presence of a reaction solvent. Examples of the
reaction solvent used include chain sattrrated hydrocarbons
or alicyclic saturated hydrocarbons, having from 1 to 20
carbon atoms, such as butane,. pentane, 3-methylpentane,
hexane, heptane, 2-methylhexane, octane, cyclohexane,
methylcyclohexane, 2,2,4-trimethylpentane and decalin; and
aromatic hydrocarbons such as benzene, toluene, xylene,
ethylbenzene, mesitylene and tetralin. Furthermore,
l-hexene formed by trimerization of ethylene may be used
as a solvent. Those can be used as a mixed solvent of two
or more thereof. The particularly preferred solvent is
chain saturated hydrocarbons or alicyclic saturaf.ed
hydrocarbons, having from 4 to 10 carbon atoms. When
those solvents are used, by-produced polymers such as a
polyethylene can be suppressed. Furthermore, when the

alicyclie saturated hydrocarbons are used, high catalyst

11



The trinmerization reaction of ethylene is conducted in the presence
of a reaction solvent. Exanples of the reaction solvent used include
chai n saturated hydrocarbons or alicyclic saturated hydrocarbons,
having from1 to 20 carbon atons, such as butane, pentane,

3- et hyl pent ane, hexane, heptane, 2-nethyl hexane, octane,

cycl ohexane, nethyl cycl ohexane, 2,2, 4-trinethyl pentane and decal i n;
and aro o) n ch ben ene, toluene, xylene,
ethylbeﬂgégglo%gg €g$€%eé3n ??a |né Furt hernore, 1-hexene forned
by trlnertg@QSPn of ethyl ene nay be used as a solvent. Those can be
used as a mxed solvent of two or nmore thereof. The particularly

preferred sol veifle i SamBahe S%flra{ﬁg h&ﬂ&%ﬁ%ﬁon%&r{;cﬁiﬂﬁc &4 is

saturated hydrocarbons, having from4 to 10 carbon en t hose
sol vent s geretSELy brdihoduces @0l ywer sos8chmaied Pphuekbbubege apqbe
suppressed Furthernore, when the alicyclic sat ur at ed hydr ocar bons
are used,5hdgtoCatal Ys2 nsld viaydt pode peeaferably madm [DORA0° to
The anount of the chroni um conpound used is generally from 1.0x10-7
to 0.5 ni? Q5 pretees giky IrbitérOuflOa7sbdvan? dekeribad Hekeinafter,
preferably from 1.0x10-6 to 0.05 nole, per 1 liter of a solvent
descri bedithetermaf p&r then argumt aper hehzrminm pdonc rHnthen eheombfim
~ the chrom um conpound (ag By using such a chrom um series catalyst,
for examﬁQQPQMég:é%hyle ¥ iusinggsacht Re huemiamerserieshegabalyhich
is atringr of eth¥lene can be obtained in selectivity of 90% or
fore. Furt%er f6RBPLen Mhed cathylenR dsoptiad ofsofthe ik neasesipled

in hexene can be 99% or. nore The nDIar rati o

0
g g): E, b)n : 3’;%3 T elfhr%gtﬁf‘gﬁgnﬁfugﬁiﬂ(%i’;? hgaﬂg e ?Céht%’d?ﬂ%i #fng
u u i ni .
halmégen cé(?%teﬁ%]rlﬁ'g%oﬁkpo%nw& s ggnefﬁﬁ%ﬁ’:réci}?b 38) Il(q"llst otase,
200): (1 4§, 5Q) roﬁé@t%xﬁf Sffati ?‘1 = Con;&c&gélééo 5 0ndR@ha( k0 39) 99 %y

t he conbi nati'on "of such speci hexene can ba roduce
invyieldgf o3%.or nore (proportion to the total formation anDunt),
and purity of 1-hexene in hexene can be increased to 99% or higher.

[ 0027] [0026]Wbl ar ratio of 1-hexene to ethylene in a reaction
liquid in trinmerization reaction of ethylene ((I-hexnene in
reaction |i qui &he( emblbeneratibeadtonbli:qa)d) )i Sogeneha! | ¥yhféswimm
0.05 to 1.5, and preferably fromO0.10 to 1.0. It is preferred that in
t he case coftppuaght (Aalipustheavtitongenateahystndogc eminipdiod, (bdgct tiva
pressure and other conditions are adjusted such that the nolar ratio
of et hyl efamimgmrasstaiaing t heompaamidon |(cdui dand f athen vhalhogenhe
above range, and in the case of a batch reaction, the reaction is

st opped &Pr‘ttﬁént’-inﬁe SPRPORRE nishar 1Fatgenezakly | dn (hi the nSPhe (bote

(range b t her t t endency_t hat by-praoduction
conponen g ﬁaJFn&o |4|ﬁﬁ§p8Fﬁg hEr 1efdn tonad0lor (1L Héke%%pls(l
SqureSS%d ﬁ}d SeéeCR:hVI tcyongn.nlathieoxnengf ! gul::gr tsgeerc:. :.%r ec?c?:?&':.t:.ons,
hexene can be produced in yield of 90% or more (proportion
to the total formation amount), and purity of l-hexene in
hexene can be increased to 99% or higher.
[0027]
Molar ratio of l-hexene to ethylene in a reaction

liquid in trimerization reaction of ethylene ((l-hexnene
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[ 0028] - - The reaction tenperature is in a range of generally
fromO to 250C, preferably from50 to 200C, and further preferably
from80 to 170C. On the other hand, the reaction pressure can be
selected froma range of fromordinary pressures to 250 kgf/cnR, but
in general, pressure of 100 kgf/cnR is sufficient. The reaction tinme
isin arange of generally from1l mnute to 20 hours, and preferably

f 0.5 t 6._h Th b t

method. o Berfo B ERR rorhBRLaht (AEREAPRRUGER AR HOHESR (A e
f th t | | gt

gol urrﬁ ;ﬁggéégg%%%egﬁoﬁ?gé Iaggaltlc?ﬁ :jsnl ?r%%’%le conﬁrabg'yng ’ilrﬁe ehgnfr?d

a reactiop golvay. 4 Sfe@étrz"gg)ugﬁaef i@ ol 0%8.5 CQ”%%Q%@.}’uous

conmponent ot her than 1-hexene, C8 conponent, conmponent

conponent raéaécibe, | 'd@tai_wpé)@9]concentrat:L.Jﬂexeﬂéaei:lrbﬂeq;pf@%e and

invention is characterized by contai ning an organohal i I'n an anount

of from Oofltet ocdRdppiivhy WekghHjuBthal Bachl tAakakdgemoah@Mraltd o RE
production of 1-hexene, the 1-hexene of the present invention can be

obt ai ned dthybame niamgl alshegbhheaninthel Peadtmmonldkiudd coat FHanQdn N
1- hexene wi t hout renoval of an organohalide that is conducted to-

1- hexene ¥ithimbothe dedwridhedangs of iamd sépar thed anser esHver ethaftahm
the reaction solvent. Furthernore, fromthe standpoint of controlling
t he cont ergaekiem, o%oﬁ%ﬁ“ﬁfdbona iget fbobpey lBE ebipé oytddet hehatf tthe
renoval of an organohalide, a constant anount of an organohalide is
added toWP#%&eﬁ@thch%r€611?BO3GFhln the cabapeesasioa-he By this,
organohal j.de contaiped in 1:hexene_ of the present invention include
or ganohal THftRE by-Spr ﬁcefda e o fPeS + PERPEPERGEL BT ctﬂ1e"’°”"’*P‘=’“e“ts

hal ogen- on al ni ng ound d 2s,.a nponent of_ t rom um
series ca n(‘)?g&%&%‘é-‘l ﬁ?’&&uc@bat)y"tfha:{] Pfents

t t hal d (d
Z‘u‘é?f.?ﬁt.ﬁ‘f‘%a%%g‘ WER rogen‘*"-’t%" 8 SURBARLr 4t " FRytaRE

Exanpl es i@fcrtdiasey by- produced or ganohal i des i ncl ude
nonochl or onet hane, nonochl or oet hane, nonochl or oet hyl ene,

‘1, 1- di chl[@oxdihyl ene, 1,2- dichloroethylene (cis- and trans-forns),
trichl oroet hyl ene, tetrachl oroethylene, allyl chloride and

3, 3-di chl or o- 1 Iheopeseec fiien otgRpebatiude eential nedrdnyd - bexgagehilibe
present invention is an organohalide that a chlorine atomis

di fficul facm Uk el REO°OUt popfarablyl Exen Skatal 60°d orapdl ¥akehes
producti on, f%§ ferably an unsaturated organohalide, and further
- pr ef er abPyrefiexraldivogénamed8B| et n IFHSEr i be@nabtive asthery handjucebe

reaction pressure can be selected from a range of from
ordinary pressures +to 250 kgf/cmz, but in general,
pressure of 100 kgf/cm® is sufficient. The reaction time
is in a range of generally from 1 minute to 20 hours, and
preferably from 0.5 to 6 hours. The reaction format may
be any of a batch method, a semi-batch method and a
continuous method. After completion of the reaction, the
reaction liquid is treated in a distillation column add

separated into an a-~olefin mainly comprising l-hexene and
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or ganohal i de. The hal ogenated ol efin generally has a boiling point of
150C or lower, and is therefore difficult to separate from 1-hexene
by-distillation. [0031] The -amount of the organohalide
contained in 1-hexene of the present inventionis fromO0.05 to 10 ppm
by weight, preferably fromO0.1 to 10 ppm by weight, and nore
preferably from0.5 to 10 ppm by weight, in terms of a hal ogen atom

Wer e the C Sy of t or ganohal i too s t he _ef fect of
i ncreasi Ny g%%l Vity ofoa St nyl egs %ffalaﬁ‘é’fmlr‘z‘? bt dsleEdment§ y C4
exhi bi ted, Mﬂ@r h [ Lgeq he qLgapg hal i de it
act as a poi'soning &J s?%‘ﬁ%rg# %taggili‘%gl l‘éﬁ??te {é‘a afleét [ G6%: nt,

The pr oduig QabrRhfiagk: of cPa POLYOL &L “A640EH k9. Lhe pr esent

i nvention is descri bed bel ow. e present I'nvention, a
pol yol ef i ppaz@pr oduced by pol yneri zation reaction of an oI efin using
a catalyst. The catalyst is preferably a single-site catalyst. [0033]

The singl e-sit @ -GrRisinst ofarthés Ept 8LeLONYARENSARN Cod abKELScObLROUEY
limtation. For exanple, a catalyst (netallocene catalyst) conprising

a met al | dgyenemenpling (awngmonenthd) ida £-aat ahysht (60NMPoeRND . B5 asd
I f necessary, an organoal um num conpound (conponent C) can be ,
used. Depdifdi ppmoPx haedghdr | $8i dexxfs 0bEf ian pellpgeni zatdnon prmIceske a
carrier (conmponent D) may further be used as a constituent for
particul ®4 iction of "l-hexene, the 1-hexene of the present
( invention can be obtained by remaining a slight amount of
an organchalide contained in 1l-hexene without removal of
an organchalide that is conducted to l-hexene (the above-
described o-olefin) separated and recovered form the
reaction solvent. Furthermore, from the standpoint of
controlling the content of an organochalide, a method may
be' employed that after removal of an organchalide, a
constant amount of an organchalide is added to 1l-hexene
recovared.
[0030]

Examples of the organohalide contained in 1l-hexene
of thg present invention include organohalides by-produced
by decomposition product of the haleogen-containing
compound (d) used as a component of the chromium series
catalyst, and/or organohalides by-produced by that halogen
atoms generated from the halogen-containing compound (a)

is substitution reacted with hydrogen atoms of a raw

material ethylene. Examples of those by-produced

14



[ 0034] The netal | ocene conpl ex includes netall ocene conpl exes
of transition netal conmpounds of groups 4 to 6 in a periodic table
(short period type, hereinafter the sane), having a conjugated
five-menpered ring ligand. O those; conpl exes represented by the
foll owi ng general fornmula (1) or (2) are preferred. [0035] [Chem 1]
AX\M A/ AX 4/ \ml \ \ :

organochalides include monochloromethane, monochloroethane,

monochloroethylene,’ 1,1-dichloroethylene, 1,2-
dichloroethylene (cis- and trans-forms), trichloro-
ethylene, tetrachloroethylene, allyl chloride ‘and
3,3—dichloro—1?propene. The organohalide contained in

l-hexene of the present invention is an organohalide that

a chlorine atom is difficult to be pulled out by a single-

site catalyst for poiyolefin production, preferably an
( unsaturated organohalide, and further preferably the
halogenated olefin described above as a by-produced
organchalide. The halogenated olefin generally has a
boiling point of 150°C or 1lower, and is therefore
.difficult to separate from l-hexene by distillation.
[0031]

The amount of the organohalide contained in l-hexene
of the présent invention is from 0.05 to 10 ppm by weight,
preferably from 0.1 to 10 ppm by weight, and more
preferably from 0.5 to 10 ppm by weight, in terﬁs of a
halogen atom. Where the content of the organchalide is
too small, the effect of increasing activity of a single-
site catalyst is not sufficiently exhibited, and where the
amount is too large, the organohalide may act as a
poisoning substance to a single-site catalyst.

[0032]
The production method of a polyolefin according to

the present invention is described below. In the present
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A'y [0036] In the general formula (1) or (2), A and A
represent a cycl opentadi enyl group which may have a substituent.
Exanpl e of the substituent includes a hydrocarbon group having from1
to 30 carbon atons. The hydrocarbon group may be bonded as a

nonoval ent group to the cycl opentadi enyl group, and when plural

hydr ocar bon groups are present, two of those groups may be bonded at
the respegtd er end - .to.forma Jying together with a part
of cycl opfel% %’g‘f%& e ﬁ’ecgrp%%e?r% s %6t ﬁfé’é‘lﬂ?&i ?’ en?°5‘ﬁ5‘ﬁﬁ&éa§ on

i ndenyl : & fLuorenyl. p an azr |..aroyp. Those. grpups
may furt?l%ar Eaﬁ%agguggi%h%\%yoﬁggggu%- %aﬁ%ﬁ)&d‘@t hglg%e, El ‘H’lg%ﬁygs
group and ke LAY |a 95 L1 &L 1 0& eELEL £+ [ 0037] Q represents
a bondi ng group which crosslinks two conjugated five-nmenbered ring

| egands ago@aBprbitrary position, and specific exanples thereof

i ncl ude an al kyl ene group, a silylene group and a gernyl ene group.
Those groups nahd ustihgllehaitea cabsiyétiedan [Q988]the convihtional
represents a netal atomof a transition netal selected from groups 4
to 6 of tdetalardtodi witthlohet, andiesafmphes thereafxdmsieide o | taBalyst
zirconium and hafnium O those, zirconiumor hafniumis preferred.
[0039] (metalicgeher gadadysdxi Compyibiggndy aedtaldactens t homblex
conponent (B) to forman active netall ocene having olefin

pol yner i ZGsMRanentThelbf or @ t¢r-datrlyst X 4admiyonpenhot B)i miaredl sbf
|l ong as this object is achieved. Specific exanples of X and Y each

t epr esent& R T ATOgAT RBFANHRTYEN R@WPRUR h{errreredh G ospr bad
a hydrocarbon group ich.pay have a hetero atom O those, a ]
hydr ocar 56 yr oup h 91“@“‘?1‘%%1 1 PB 10"3"5&% S a Hal ogehehiBm
IS prEfe%kﬁgmerization process, a carrier ({(component D) may
further be used as a constituent for particulation.

[0034]

The metallocene complex includes metallocene
complexes of transition metal compounds of groups 4 to 6
in a periodic table (short period type, hereinafter the
'same) , having a conjugated five-membered ring ligand. Of
those, complexes represented by the following general
formula (1) or (2) are preferred.

[0035]
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[ 0040]

The pronoter (activating agent conponent) is a

conponent which activates a netal |l ocene conplex, and is a conpound
which reacts with an auxiliary ligand of a netall ocene conpl ex and
can convert the netall ocene conplex into an active species having an
ol efin polynerizability. Specific exanples of the pronoter include
the followwng (B-1) to (8-4). [0041] (B-1): Al um nunoxy

conpound
with the
cation.

fB—Z): | oni ¢ conpound or Lewis acid, that reacts

conponent (20 and can convert the conponent (A) into a
(B-3): Solid acid (B-4):. |on-exchangeabl e | am nar

silicate [0042] A RegarXling the al um nunoxy conpound, it is well
known that the aluninhqg;//bonpound can activate a netall ocene

conpl ex,

Y
and specific eXxgahpl es thereof include congquds represented
43]

by the follow ng geneLa1 Xernulae (3) to (5). [00

A’ Y

(2)

/

o’
\./”

A ///X
A \\\Y
[0036]

In the general formula (1) or (2), A and A’
represent a c¢yclopentadienyl group which may have a
substituent. Example of +the substituent includes a
hydrocarbon group having from 1 to 30 carbon atoms. The
hydrocarbon group may be bonded as a monovalent group to
the cyclopentadienyl group, and when plural hydrocarbon
groups are present, two of those groups may be bonded at
the respective other end (0-end) to form a ring together
with a part of cyclopentadienyl. Other examples bf the
substituent include an indenyl group, a fluorenyl group
and an azrenyl group. Those groups may further have a
substituent on a sub-ring. Of those, an indenyl group and
an azrenyl group are preferred.

[0037]
Q represents a bonding group which crosslinks two

conjugated five-membered ring legands at an arbitrary
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[Chem 2] RRR \ RIR- ( 3) (4) ( 0-Al p+2 R R R2R

position, and specific examples thereof include an
alkylene group, a silylene group and a germylene group.
Those groups may further have a substituent.

[0038]

M represents a metal atom of a transition metal
selected from groups 4 to 6 of the period:i;c table, and
examples thereof include titanium, zirconium and hafnium.
Of those, zirconium or hafnium is preferred.

( [0039]

X and Y are an auxiliary ligand, and react with the
compeonent (B) to form an active metallocene having olefin
polymerizability. Therefore, the kind of X and ¥ is not
limited so long as this object is achieved. Specific
examples of X and Y each represents a hydrogen atom, a
halogen atom, a hydrocarbon group, and a hydrocarbon group
which may have a heterc atom. Of those, a hydi:ocarbon
group having from 1 to 10 carbon atoms or a halogen atom
is preferred.

10040]

The promoter (activating agent component) is -a
component which activates a metallocene complex, and is a
compound which reacts with an auxiliary ligand of a
metallocene complex and can convert the metallocene
complex into an active species having an olefin
polymerizability. Specific examples of the promoter

include the following (B-1) to (B-4).
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Al- 0-B-0-Al/( 5) [00441 In the above each formula, Rl
represents a hydrogen atom or a hydrocarbon residue, preferably a
hydr ocar bon resi due having from1l to 10 carbon atons, and
particularly preferably a hydrocarbon residue having from1l to 6
carbon atonms. Ills may be the sane or different. p is an integer of
fromO to 40, and preferably from2 to 30. (0045] The
conpounds 6? gsented by the general fornulae (3) and (4) are a
conmpound ¢ ed al um noxane. O those, methyl alum noxane or nethyl

i sobutyl al um ngxane. | 81 BLeh&HS %é m noxane can be used as a
rou

m xture in each group and anong e al um noxane can be

prepared under (ﬁ‘-QZ)COn\'.'l.QﬁiJ.'d)nébmﬁaﬁhausofori.@wtﬂsonécz_% at ct-ghe
conmpound represented by the general formula (5) can TAr ne ab

t he reactwith behweedmptadatnd(xf ankr bahk)éorﬁlelim NEWR O&ohiA’QnEhEd a9r
nore of a trialkyl alum num and an al kyl boronic acid represented by

t he generialtd ;x mAtaid®3(01f12 in 10:1 to 1:1 (nolar ratio). [0047]
Exanpl es of the ionic conpound or Lewi s acidic conpound, which reacts
with the conpon@t3)(A)Selid camidonvert the conponent (A) into a
cation include conpounds in which a cation such as a carbonium catidn
or an a. moni utBH#)i ontonmrikchangeaple vamimar esikidmweby| borat e,

[0042]

( Regarding the aluminumoxy compound, it is well known
that the aluminumoxy compound can ;activate a metallocene
complex, and specific examples thereof include compounds

represented by the following general formulae (3) to (5).

[0043]
[Chem. 2]
Rl | R!
>Al (O-Al) P—O—Al< (3)
R? R

(4)

R R2 Rl
AN I /
Al—0—-B—=0-—Al (5)
Rl/ \Rl
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tetraki s(3, 5-difluorophenyl)borate,tetrakis(pentafluro- phenyl)borate
or tetrakis(phentafl uorophenyl)alum nate forman ion pair. [0048]
Exanpl es of the Lewi s acidic conpound include various organoboron
conmpounds such as tris(pentafluorophenyl)borate. The organoboron
conpound used herein enconpasses an ionic conmpound in which an

or ganoboron conpound is present as a part of ion pair. Exanples other
t han the above include netal halides such as al um num chloride and
magnesi um chi@M4de. [ 0049] A certain kind of the Lewis acidic

conmpound can be recoggized as an ionic conpound which reacts with the
conponent 00 and EBnTRBNIRPY® t9ACT SRFEMERL RA)TaRRegeAts ot | BYAZqIR®50]

Met al | ocene cat al ysts usi.ng the above-described -coordinati

bor on conpou%f(fmarge/r i1 ﬁé’f‘?g T, *3%0f u@kaﬁﬁﬁg?r%}%&k%- E%W%%&

IP- A-5-247128,43l40@5dving £ronoRCELl 16 | §8od, LB BSQ@I‘&M
conmpound i nclude at | east one conpound of conpounds represente y
the fol | ow ngregeneb®y 4 GyltoeatbinliHicdu® Aatid Ex38 Ui €oCOMIWL and

represented by the followng formula (7) that is an ionic conmpound.

atoms. R's may be the same or different. p is an integer
of from 0 to 40, and preferably from 2 to 30.
{00457

The compounds represented by the general formulae {3)
and (4) are a compound called aluminoxane. Of those, methyl
aluminoxahe or methyl iscbutyl aluminoxane is prefarred. The
aluminoxane can be used as a mixture in each group and among
groups. The aluminoxane can be preparad under the
conventional vazxious conditions.
[0046]

The compound represented by the general formula (5)
can be obtained by the reaction between one kind of a
trialkyl aluminum or two kinds or more of a trialkyl
aluminum, and an alkylboronic acid represented by the
general formula R®B(OH), in 10:1 to 1:1 (molar ratio).
[0047]

Examples of the ienic compound or Lewis acidic
compound, which reacts with the component (A) and can
convert the component (A) into a ecation include compounds

in which a catiofh such as a carbonium ecaticn or an

ammonium cation, and an anion such as tetraphenyl borate,
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[0052] [Chem 3] (6) [0053] (In the fornmula, R3 to R3 which may be
the sanme or different each represents a Cl to Cl4 hydrocarbon

contai ning a hal ogenated aryl group or a hal ogenated aryl oxy group.
[0054] [Chem 4] A(3R6R7eR9)(7) [0055] (In the formula, A represents
an am ne or -anmonium salt, a carbocation or a netal cation of val ency
of +1 to +4, R6 to RO which may be the sane or different each

represent@eé&é§1%9?ngdffggggﬁéggﬂﬁﬂfﬂgpaﬁgnta'n'%%ai; tgger %ﬁufp-

aryl group or ogenat roup, anl n is anin

1to 4.) $8fl)borate Asot:he %Q%Ehich% (?ﬁ)@mla%iugf‘r:o O%gggﬁ%ﬁgm

groups of thé general fornulae (6) and a penta
group, a fed add uDeé®bsazyl group, tetrafl uorophenyl group and a

tetrafluorotolyl group are preferred. As the
[0048]

Examples of the Lewis acidic compound include
various organcboron compounds such as tris(penta—
fluofophenyl)borate. The organoboron compound used hgrein
encompassés an jonic compound in which an organoboron

( compound is present as a part of ion pairi Examples other
than the above include metal halides such as aluminum
chloride and magnesium chloride.

[0049]

A certain kind of the Lewis acidic compound can be
recognized as an ioniec compound which reacts with the
component (A) and can convert the component (A) into a
cation.

[0050]

Metallocene catalysts using the above-described non-
coordinating boron compound are illustrated in, for
example, JP-A-3-234709 and JP-A-5-247128.

[0051] |

Specific examples of the organoboron compound
include at least one compound of compounds represented by
the following general formula (6) that is a Lewis acidic
compound and represented by the following formula (7) that

is an ionic compound.
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specific exanples of Ain the general fornula (7),

N, N-di net hyl aniliniumor triphenylnethyl is preferred. [0057]

Exanpl es of the Solid acid indlude alum na, silica-alum na and )
silica-magnesi a. [00581 The i on-exchangeabl e | am nar conpound
occupies a major portion of a clay mneral, and is preferably an

i on- exchangeabl e | am nar silicate. The ion-changeabl e | am nar
silicate (hereinafter sonetines sinply abbreviated as "silicate") has
a crystal ?gégﬁ ure that faces constituted of ion bond or the |ike
are nmutually piled in parallel by bonding force, and nmeans a silicate
conpound t pekes@n 30N contai ned is exchangeabl e. Most silicates are
natural ly produced as mainly a main conponent of a clay mneral, and
therefore frequ@®R§Rcontain foreign substances (qusirtz, cristobalite
and the |like) other than the ion-exchangeable |am nar silicate, but

t hose may ZWnt ai ned. Conventional various silicates can be used as
the silicate. Specifically, the follgw ng |am nar siliCates described
in Ratio Sht% oy, TRERELA BoRut stP Giku WiE ey mawerbrogihe Asmeuror
Publ i shin Ltd. (1995) are illustrated, [Q059] Exanp| es of
2:1 type m’%ééiesfl 5 nc‘%abc sFERTFIZ Gt ou m%ﬁer s <uéh Bydrocarbon
nmont nori | | g : cgni i i no it aponite
hectorite %ﬁagt’ng\%gsigt e%g%/%ﬁi%% t tg%’%ougéé‘i?ﬁer% ssas ugﬁhggénated
verm cul i teryldx§aggoapl M nerals such as mca, illite, sericite or

gl auconite; pyrophyllite-talc group mnerals such as pyrophyllite or
t&l c; and K305@#1i te group minerals such as My chlorite. Exanples of

2:1 ribbon type mnerals include sepiolite and pal ygorskite. [0060]
[Chem. 4] '

A (BR°R'RPRY) , (7)

[0055]

(In the formula, A represents an amine or ammonium salt, a
carbocation or a metal cation of walency of +1 to +4, R®
to R® which may be the same or different each represents a
C1 to Ci4 hydrocarbon group containing a halogenated aryl
group or a halogenated alkyl group, and n is an integer of
from 1 to 4.)

[0056]

As the specific examples of the hydrocérbcn groups
of the general formulae (6) and (7), a pentafluorophenyl
group, a pentafluorcbenzyl group, tetrafluorophenyl group
and a tetrafluorotolyl group are preferred. As the
specific gxamples of A in the general formula (7),
N,N-dimethylanilinium or triphenyImethyl is preferred.

[0057]
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The silicate may be a lamnar silicate in which the above m xed | ayer
Is formed. The silicate as the main conponent is preferably a
silicate having 2:1 type structure, nore preferably snectite group,
and particularly preferably montnorillonite. [0061] The
silicate obtained as a natural product or an industrial raw materi al
can directly be used without particular treatnent, but is preferably
subjected to a chem cal treatnent. Specific exanples of the chem ca

treatment include gn.gqLg bt eIl 3hkahlo dE RN 288t Lo-

treatnment and an organic tre 0sS€ tieatnment conditions are
not particul gihyidd Enliedil Bl edneyss. t he conventional conditions. In
general, the ion-exchangeable |am nar silicate contains adsorbed

wat er and i ngeodsm nar water, and is therefore preferably used after
renovi ng water by applying, for exanple, heat dehydration treatnent
under inert gas f|Tha io0G2changeablerhdanigmosonpPandn cowbping wed
according to need is an Oéganoal um num conpound whi ch does not

contai n a haP3Hh POFL&CBr Yharfo A413% AR Tohp8iiftdif PIRteraPiE| 3 ion-
conpounds repyr y f ol l.ow geperal fo rJa —_—
conpounds il 5%%?%%2%1%1%%?&5 Eﬁggﬁ%y g‘grrp%u’tﬁdé }llran gteﬁ%%r]drm%éarr

described abgpyg aia alferdmmassed [ORG3esChefhphl AlB3atiitdd [d2064]

“gilicate”) has a crystal structure that faces constituted

{ of ion bond or the like are mutually piled in parallel by
bonding force, and means a silicate compound that an ion
contained is exchangeable. Most silicates are naturxally
produced as mainly a main component of a clay mineral, and
therefore frequently contain foreign substances {(quartz,
cristcbalite and the like) other than the ion-exchangeable
laminar silicate, but those may ba contained,
Conventiconal various silicates can be used as the silicats.
Specifically, the following laminar silicates described in
Haruo Shiromizu, »Nendo FKRobutsu Gaku (Clay Mineralogy),
Agakura Publishing Co., Ltd. {(1995) are illustrated,

[0059]

Examples of 2:1 type minerals includa smectite group
minerals such as montmorillonite, sauconite, beidellite,
nontronite, saponite, hecterite and stevensite; vemiculite
group minerals such as vermiculite; mica group minexals such
as mica, illite, sexicite or glaucenite; pyrophyllite-talc

group minerals such as pyrophyllite oz
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(I'n the fornula, R represents a hydrocarbon group having from1 to 20
carbon atonms, X represents a hydrogen atom an al koxy group, a
phenoxy group, a siloxy group or an ami no group, and i is a nunber of
0.Si.<3, provided that when X is hydrogen, i is 0<i<3.) [0065]

Speci fic exanpl es of the organoal um num conpound i nclude trial kyl

al um num such'as tri rret hyl alum num triethyl alum num tripropyl

al um num | i sobct‘ il um num and trioctyl .al um_num
al koxy- coFl"f1 Fhi AFhl R-O5F bR rﬁﬁﬁ%cﬁ’-&?rﬁﬂ-ﬁetq’r&ﬁh aPﬁm%mq}i’é-ﬂﬁﬁede

di et hyl um n Lisobutyl .al um num oxi de,

di | sobuta"i‘L XAB T T nu#e?h xF&Bg%hgﬁBﬁym&BﬁFa i ﬁBrTSP fi SR &ﬁ%?nd
di net hyl %% QLR anom de; siloxy-containing alum num such as

di et hyl num riimet hyl siloxide and di net hyl al um num triphenyl
. si | oxi de; @gggp- cont ai ni ng al kyl al um num such as

(di et hyl am no) di et hyl al um num and di (di et hyl am no) et hyl al um num

and hal i de- contiel oy sbkvk AbymbaUR GRS deiiuded! un pHELhaLhge.
i methyl a

O those, trialkyl alumnumis preferred, and tr um num
triethyl sbowe Niiketr i1opdtt Yis afdifhdM OFrhkl | HC1 Va8 URISNUPR L SmEREE
preferred. [0066] The conponent (A) and the conponent (B) are
used in aomgpdirientn aimunpreferabily t ke rdEddecitie/e KorGat ons. typan
t he conponent (B) is an al um nunoxy conpound, the nolar ratio of

Al /transigtmrctosten) | smpmea r ggEfaxfalgloner abhgctiam 10 dxod®0, 008nd
preferably fram 100 to 20,000, and nore preferably from 100 to

10, 000. @EPRGHCWkaRY IRFRECKHLY areniordi Korpiokand or Lewis acid is
used as the conponent (B), the nolar ratio of transition netal is in
a range oE‘OQfQﬁIerally from0.1 to 1,000, preferably from0.5 to 100,
and nore preferably f t o 50. V\henasolld acid or an

i on- exchangeabl'é9 aﬁi"iléf:a*s'ﬁl |‘?:bd’f%“?%d ud&d s eferadnpereductp)er t ar
anount of, tranS| ti on met aI ex use ange of general |y
from 0. 00FFE T 3o~ 2 an &35 é:fl gr‘n"'ﬁcﬁgl’ tgel HAGFA, Brh ﬁ!uE;

of the c ) for yst. for ol efi
producti 6n conpr%%?n&r[aagggélﬁgl t|%‘?\trre ggiﬁ)?gm?"l?:’?%t%cg F°as?a
cat al yst dyemiQdaaf | @rQQEﬁQEE'ZathQcQ%EEn 8529 OQL t Bfemical
catal yst is supported on a carriéer accor d| ng 0 nee sucﬁm

catal yst v¥athRndibifel el t 9naaBia- RRLYTRELZAL i0D ati]@é:wﬁeie&iexhéﬂt

prelimnarily polynerizes a small anmount of an ol efin.

pre- pol yeer st ontreitmentanatge Whe ayatild On'é&eé@ﬁ&%l.s- Those
treatment conditions are not particularly limited, and can
use the conventional conditions. In general, the ion-
exchangeable laminar silicate contains adsorbed water and
interlaminar watér, and is therefore preferably used after
removing water by applying, for example, heat dehydration
treatment under inert gas flow.
[0062]

The organocaluminum compound used according to need

is an organcaluminum compound which does not contain a

haleogen. The organocaluminum compound is preferably
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[ 0068] Exanples of the raw nmaterial ol efin include ethylene,
propyl ene, 1-butene, 1-hexene, 1l-octene, 4-nethyl-I|pentene,
3-net hyl -1 -butene, vinyl cycloal kane and styrene. The pol ynerization
can suitably apply random copol yneri zati on and bl ock copol yneri zation
as well as honopol ynerization. Ethylene is general as a conobnonmer in
the case of the copolynerization. [0069] Exanpl es of the

pol yneri zation reaction format include a slurry polynerization and a
sol uti on PIMHABRAS a¥eBResephgdcPYnghenfohdopingegenesnlaformula (8) .
hydrocar bon sol vent such as butane, pentane, hexane, heptane, toluene
and cycl ohRaRemPRUBEEK Hotysirated i 8f Hfd ALIHOYRPEHcCPPRSEAde 15f
a solvent,_such as |iquefied.a-golefin; a hi ressure _ion

pol yrer i Z38F oR- CBRETE t ﬁﬁcﬁﬁﬁﬁ$ g????cﬁ?“c%ﬁﬁgt?%huﬁ?da-oIefin; and a
gas phaserpotyqerization in the state that a liquid phase such as a
sol vent o¥ a noner is not substantially present. The gas phase
ponnerizg%ﬁ%w_cgp be conducted using a reaction apparatus such as a
fluidized bed, a stirring bed and a stirring fluidized bed equi pped
with a stirringgfgd i Xi ng machi ne. The polynerizaqbgn tenperature is
generally from-50 to 350C, and preferably fromO to 300C. The

pol ynmeri zpgoea pressure is in a range of generally fromordinary
pressures to about 2,000 kgf/cnR, preferably from ordinary pressures
to 1,500 i/ the, ferthular,e Breéprabbits anHydididbd 6§6868S ha¥ing
1, 300 kgf/cn2. Hydrogen may be present as a nol ecul ar wei ght nodifier
{n the pdinomerliz&bi @9 readidwnatyssenk [@Pi@jsents a Hpdregeat atom,
characteristic of the present invention resides in that in producing
a pol yol et nabhopy| yoratirrat 8orheswoty oprofip an aol sfloxysigmgup or an
catal yst, an organohalide is present in a polynerization reaction
system i R ANGEAEPof FMDni0.365 &0 mrhsym of RSHGAL inrawkdad othat
hal ogen atom as a oqﬁgntratipn_of araw material olefin. The

concent r 31h H+§ Wdhat i1 st pteierably from0.1 to 10 ppm by

wei ght, qgﬂ) re preferably fromO0.5 to 10 ppm by wei ght. [0071]
Speci fic- xé%%les of the organohalide include organohalides as

described in 1- f L Arese [ ntion, O .those. an

unsat ur at ed oréﬂ%oﬁgﬁfge%:s 5@5§Ergga,qé%q 8r_3P8§%H3%83m0I8?Fﬁ°P§d
nor e Preﬁﬁﬁﬁﬁﬁhe trialﬂ@h?”ahﬁ&uQﬁQ?”%%] 'dgs'Strgﬁétﬁginpgiumﬁnum,
chl orination product, an analysis of chlorine concentration In

1- hexene a3kt 1condiGingchumder tRsofOhyOW g eRNivh | ONSLSE BELALYRS

chr omat ogr aphy equi pped with an atom ¢ ‘em ssion detector (AED GC).
aluminum and trioctyl aluminum; alkoxy-containing alkyl
aluminum such as dimethyl aluminum methoxide, diethyl
aiuminum methoxide, diiscbutyl aluminum methoxide, and
diisobutyl aluminum ethoxide; phenoxy-containing aluminum
such as dimethyl aluminum phenoxide; siloxy-containing
aluminum such as dimethjl aluminum trimethyl siloxide and
dimethyl aluminum  triphenyl siloxide; amino~containing
alkyl aluminum such as (diethylamino)diethyl aluminum and

di(diethylamino)ethyl aluminum; and halide-containing

alkyl aluminum such as diethyl aluminum halide. Of those,
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Anal yzer: Gas chromat ography (Agilent 6890) Atom c em ssion detector
(chlorine atom Agilent &350A (A 479 nu) Supel cowax-10, strong
polarity, 0.32 mm 60 m 0.25 gm Measurenent conditions: Gas He=40
cn's Injection tenperature 250C Col unm tenperature 50C -* 200C,

10C/ mn Calibration for quantitatively determ ning chlorine
concentration can be conducted with a make-up liquid of, for exanple,
trichl oroethyl ene. [0072] When a linear |ow denS| ty

pol yet hyl EReatkydr sHieEiumsi i FrrS@rkedi end pretrethyhy adumdmus a

raw material o] efin nmeri zation reaction of an olefin usin
si ngl e- si FE"‘EE’FE:I"ysta(}"’F‘ﬁé‘“?’/’bI | otF hySehBbYl mefddmdnam | | 9%t r d@S gcyl

[0073] aluminum is more preferred.
f[o066]
The component (A) and the component (B) are used in
an optimum amount ratio in the respective combinations.
When the component (B) is an aluminumoxy compound, the
molar ratio of Al/transition metal is in a range of
( generally from 10 to 100,000, preferably from 100 to

20,000, and more preferably from 100 to 10,000. On the
other hand, ‘when an ionic compound or Lewis acid is used
as the component (B), the molar ratio of transition metal
is in a range of generally from 0.1 to 1,000, preferably
from 0.5 to 100, and more preferably from 1 to 50. When a
solid acid or an ion-exchangeable laminar silicate is used
as the component (B), the amount of a transition metal
complex used is in a range of generally from 0.001 to 10
mmol, and préferably from 0.001 to 1 mmol, per 1 g of the
component (B) .

[0067]

Before a catalyst for olefin production comprising a
transition metal and a promoter is used as a catalyst for
olefin polymerization (main polymerization), the catalyst
is supported on a carrier according to need, and such a
catalyst may be subjected to a pre-polymerization

treatment which preliminarily polymerizes a small amount
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(1) A production nethod of a |inear |ow density polyethyl ene,
conprising obtaining 1-hexene by trinerization reaction of -ethyl ene
using a chromum series catalyst, and w thout renoval of an

or ganohal i de, pol ymeri zing 1-hexene containing the organohalide in an
amount of fromO0.05 to 10 ppm by weight in terns of a hal ogen atomin
the presence of a single-site catalyst. [0074] (2) A production

nmet hod of | i near |.ow densit ol yet hyl ene, conprising obtaining_ 1

- hexene b?gt FPn@?]iezéé'ﬂ'on Tnlé%l_c FgﬁPBFY@FHﬁFéﬁé°Hsi’qﬁj=h§ hP¥®i BALs &hices
cat al yst ’c&%@z\’%{' ap grgﬁnghal i de, adding an organohalide to

1- hexene S5 a5 to De a concentration of fromo0.05 to 10 ppm by wei ght
interns Féogeral ogen atom and polynerizing it in the presence of a
single-site catal yst. [0075] In the present invention, the
organohal i de o1 adder the -0l HERELZAN 81.E0ACL AR SUSLENALA
single-site catalyst. Wien the raw material ol efin“does not contarn
an or ganghedpfifend Ne argrehadl i deitR¥xRgeadded dodlie r aw-_gRkahak —
ol efin, and nay be added to a pol ynerization reaction system

separ at elpen taie | he-fathybt Brbatetd ff ¥inylFeyces¥aiRhie LA8 styrene.
or ganohal i de can be added together with ﬁydr ogen used as a rm?eculrar
wei ght nothd i er pd3Akatization Thearpol yahaftiablaf thappigsent random
invention is described below. The polyolefin of the present invention
i s obt ai repbiymtigation ngndy bhechr esepotynérazgtien axounieldf as
organohal i de as descri bed above, and is characterized in that the

or ganohalhaopalmstifaksrn n Hthwkane 3 Jeoerdl 088 aocomppamby in
weight in _ternms of a hal ogen atom The preferred concentration of the
or ganohal fitfe §35% Yol R FeRPIENeFiFA OS5 to 0.5 ppm by weight. The
preferred polyolefin in the present invention is a linear |ow density
pol yet hylre i ][ 0077]

Examples of the polymerization reaction format

include a slurry polymerization and a solution
polymerization, conducting in the presence of an inert
hydrocarbon solvent such as butane ;, Ppentane, hexane,
heptane, toluene and cyclochexane; a bulk polymerization
conducting in the presence of a solvent such as liquefied
d—olefin; a high pressure ion polymerization conducting
under critical condition of o-olefin; and a gas phase
polymerization in the state that a liquid phase such as a
solvent or a monomer is not substantially present. The
gas phase polymerization can be conducted using a reaction
apparatus such as a fluidized bed, a stirring bed and a
stirring fluidized bed equipped with a stirring and mixing
machine. The polymerization temperature is generally from

-60 to 350°C, and preferably from 0 to 300°C. The
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The present invention is described further specifically based on the-
Exanpl es. However, the present invention is not limted to the
follow ng Exanples so far as it does not depart fromits gist. In the
foll owi ng Exanples, a linear |ow density polyethyl ene was produced
from 1- hexene. (Reference Exanple 1) (Production of 1-hexene by
conti nuous process) [0078] The representati ve exanpl e of
produci ng 1-hexene by a continuous reaction process is shown in Fig.
1. In a pPBL¥RErfhzIFhGRa REGRAS| ¥S il 1Ry ZAagst i9F | agreypdlye oy
10, a degassing tank 20, an ethylene separation, calum 30, a_high
boi | i ng sgﬁéf‘ﬁgfgnpfﬁfsﬁﬂﬁeﬁo,%%aF?é’)‘(‘é‘ﬂ@'9 ar]%ﬁﬁ/dﬁ“qaomﬁ#egeb&ﬂd%f°m
sol vent d{_ul_; 11710rvvni cl::h Shores € c'&rggbatjﬁi%(){:n/ sal vent ;as shown in Fig.
1, contingous T ow Polymert ZzatTon-raact i T et IRALENBOFE & %o
produce 1 e : 9 uUnreac ene s rated fromthe
degassi ngf?gﬁkggglgggi lﬁ'gegts H;]/:an%c’sgﬁ?rao;bt ieﬂ&ry}co umm %@rf’gen mayr_nbe
conti nuo pli t aget ' th ﬁ%: re . S | fr an
et hyl eneugﬁ%?)‘lﬁﬁepi p%g %a {}gélf%l%&ir.heﬁct%}r i %ro%madﬁﬁt% g'glppl %qu
Pi pi N 12p8YyRe B0PRE L858 Okredbtfoh EEP¥LERT N- hept ane sol vent separat ed
I n the hexene separation colum 50 is passed through the sol vent drum
70, and i goo@m}i nuously supplied to the reactor 10 from a second
supply piping 13 at a flowrate of 40 liters/hr. [0080]

The greatest characteristic of the present invention

( resides in that in producing a polyoclefin by
polymerization ;eaction of an olefin using a catalyst, an
organochalide is present in a polymerization reaction
system in an amount of from 0.05 to 10 ppm by weight in
terms of a halogen atom as a concentration of a raw
material olefin. The concentration of the organchalide is
preferably from 0.1‘ to 10 ppm by weight, and more
preferably from 0.5 to 10 ppm by weight.

[0071]

Specific examples of the organohalide include

ST

organchalides as described in 1-hexene of the present
invention. Of those, an unsatuéated organohalide is
preferred, and a halogenated olefin is more preferred.
When the organchalide is, for exanmple, a
chlorination product, an analysis of chlorine
concentration in 1l-hexene c¢an be conducted under the
following conditions using a gas chromatography equipped

with an atomic emission detector (AED/GC).
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Next, an n-heptane sol ution containing chromum (I111)

2- et hyl hexanoate (a) and 2,5-di nethyl pyrrole (b) is supplied froma
catal yst supply piping 13a at a flowrate of 0.1 liter/hr, and is
continuously supplied to the reactor 10 via the second supply piping
13. An n-heptane solution of triethylalumnum(c) is continuously
supplied to the reactor 10 froma third supply piping 14 at a fl ow
rate of O | iter/ hr, Funthernore, an n-henptane | uti on of

‘hexachl or%ggﬁﬁﬁ%r(d) Gas ShS (?L?sqa;ﬁ?up%q’g'fr&) qsqgéeol&r eactor 10 from
a fourth supply pipi t f.lQw rate of 0.02 liter/hr. A catalyst
i s continuously suppP?E fg t%glfgég or T8 TETERt hat' SPASTABRar Fi?%i

of each conponent is zghiddd) : oad) ok &RP: The reaction.
conditions are 120C and 51 kgf/cn®. %0817?3 n§n) 2- Et hyl hexanol as a
nmetal sol ubilizing agRipelicowaddad t &ird P £UI g goNLi nu@ys Ly
w thdrawn fromthe reactor 10 from a deac ;:é/at or shﬂbpl y pi lt|cf)d|ﬂﬁg ?1 at
a flowrate of 0.005d.iz2zenr, and such a reaction liquid is then
successively treated in the degassing tank 20, the ethylene

separ at i oMeadurEemed}; ddmelitiighhshoi BhBg SHparat tafscol umm 40 and t he
hexene separation colum 50 As a result, 1-hexene.can be obtai ned
fromthe top of the hexene separ at EInpectionntéfipeReherease°Exanpl e
2) (Production of 1-hexene by batch process) [0082] A2liters
autoclave dried in a dryer at 150CCadumasdempege tiurehezdichg> 200°0RS
vacuum substituted with nitrogen. A catalyst feed pipe equipped with
@ rupture disk was fitted to the ali®dof®i®. 750 nl of an n- heptane
sol ution containing 26.6 ng_(0.280 mol ) of 2,5-di nethy| pyrrole, 320
mg (2.80 mol) G 1’3?’1%‘%% aféﬁi AandAfadkd velyy dotoupining ) chiorine
hexachl or get ha charged in th utocl ave. 3 nm. of an p- hept ane
sol ution %ogin ezﬂq:%a\r,]%‘s%. %aquwgg{ao.ct?fés’q@hﬁff)wb?hcﬁr Sakfnup liquid of,
(ri )‘Z‘Q’.‘Jylélﬁaiﬁgﬂ%t yﬁg hcfng[ i he catal yst feed pipe. The
aut ocl ave was heat ed ?to 1 : aeﬁﬁ%@]t% ‘ene was introduced into the
catal yst feregbipi pe. The rupture di sk was ruptured by ethylene
pressure, and ethylene and chrom um (111)-2- ethyl hexanoate were

i ntroduced int Hehe auneﬁba&_e4&%&@@&/&9%&@.@,}&%@1@% ofk ofrhhybgne
was initiated. Ethylene was introduced until the fotal pressure

reaches mbikgf /lciHexdiereff the, prigehet dhvRheS o aas @y nhatasdaat
51 kgf/cn2 and the reaction tenperature was maintained at 120C. One
hour | at @lefinm6of Ebl.ynemindadtiain 2reabylion hekaaml sbefimt edwgeda
into the autoclave, and the reaction was stopped. Thereafter, the

t enper at Fi@gdeSide cacatalystqui dhgas folkoeingo 4@Bodimentishy| 2ne
was di scharged to obtain a reaction liquid. The whol e anpbunt of the
react i oniil§FitdFad®dai ned was charged in a pot of O dershaw
(distillat io§g3ippar atus having. 20 actual plates, distillation was
conduct ed %%t reflux ratio of 3 at ordinary pressures, and 1-hexene

was distilled fromthe top. Wien the top tenperature was higher than
t he boil i(rl:%'é po%nt oG 5R e,mﬁFé?sl | &5 orf of 11RR@Kend T onfleheEl tp

was st OpB%q_ye thylene, comprising obtaining l-hexene by

trimerization reaction of ethylene using a chromium series
catalyst, and without removal of an organchalide,
polymerizing l-hexene containing the organchalide in an
amount of from 0.05 to 10 ppm by weight in terms of a

halogen atom in the presence of a single-site catalyst.
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[ 0083] Hal ogen atom concentration in 1-hexene was neasured in
the follow ng manner. That is, 1000 mM of 1-hexene and 20 ml of an
NaCH aqueous solution (20 wt% were placed in a separatory funnel,
and the separatory funnel was set to a shaker, and shaken for 1 hour.
-15 m of the NaOH aqueous solution was collected, and neutralized
with a nitric acid aqueous solution. Analysis was conducted wth an

I on chronﬁéggigphy under the follow ng neasurenment conditions. As a
result, chlorides (in terms of a chlorine atom) in 1-hexene distilled

from the E?P ithe %aﬂﬁ%ﬁgéa”meet d\er fl gpmi)':l}/ne\.l\ae::i‘ gh dgpsé%:ya

result of neasurenent wth a gas chroma ographnasslspeg ?Hnet
GC- MB) i L denti ture s he. chl orkd
( ) I DLy iond E¥mBreLiNG tﬂ?%aﬁﬂgn F ﬁaxeﬁ?lenebghd

organochl ori'des 'such as tetrachloro- e ene, trichloroet

Ci s-1, 2- di.Sirhd 0F ¢ I €REa¥BI6n COPt aLRGHehE LshRYCHC chTdR S8 rbs
commercially avail abl e 1- hexene> On the ofher hand, when a

hal i de (idat£ryst of rémdel Agean aboghnbhald8e¢0RABLAGARKY o2 @nbakhede
1- hexene (a product of M tsubishi- Chem cal Corporation, Dialen 6) was
measur ed, td He-lemwoamd $dheasotovibe 8. 82nppnthytiehgbE BRbmhoi 85t B8 10
detection limt or |less. [0084] [TABLE 1]

(| onchnmpm dp etegistinimebetmsdofioashalpganaatem, and polymerizing

it in the presence of a single-site catalyst.
( [0075]

In the present invention, the organochalide can be
added té a éolymerization reaction system of a single-site
catalyst. When the raw material olefin does not contain
an organchalide, the organohalide may be added te the raw
material olefin, and may be added teo a polymerization
reaction system separately from the raw material olefin.
For example, the organchalide can be added together with
hydrogen used as a molecular weight modifier.

[0076]

The polyolefin of the present invention is described
below. The polyclefin of +the present invention is
obtained by polymerizing in the presence of a given amount
of an organohalida as described above, and is
characterized in that the organohalide is contained in an
amount of from 0.005 to 1 ppm by weight in terms of a
halogen atom. The preferred concentration of the

organchalide in a polyolefin is from 0.005 to 0.5 ppm by

30



DI ONEX DX- 500 Col umm AGL1+AS11 Thernpstat bath tenperature 35C Fl ow
rate of eluent 2 mM/mn El uent NaOH aqueous solution (0.1 mml/liter)
Detector Electric conductivity type detection

weight. The preferred polyolefin in the present invention
is a linear low density polyethylene.
[0077]

The present invention is described further
specifically based on the Examples. However, the present
invention is not limited to the following Examples so far
as it does not depart from its gist. In the following
Exémples, a linear low density polyethylene was produced

( from l1-hexene. |
(Reference Example 1)
(Production of l-hexene by continuous process)
[0c078]

The representative example of producing l-hexene by
a continuous reaction process is shown in Fig. 1. In a
process having a completely mixing ﬁnd stirring type
reactor 10, a degassing tank 20, an ethylene separation
column 30, a high boiling separation column 40{ a hexene
separation column 50 and a solvent drum 70 which stores a
circulation solvent as shown in Fig. 1, continuous low
polymerization reaction of ethylene is conducted to
produce l-hexene.
[0078]

Unreacted ethylene separated from the degassing tank
20 and the ethylene separation column 30 is continuously
supplied together with ethylene freshly supplied from an

ethylene supply piping 1l2a to the reactor 10 from a first
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Exanpl e 1 [0085] Tetrachl or oet hyl ene was added to the above
commercially avail abl e 1-hexene (a product of M tsubishi Chemn ca
Corporation, Dialen 6), and concentration was adjusted to 1 ppm by
wei ght as a concentration in ternms of a chlorine atom Such a
solution was used as 1-hexene for |inear |ow density polyethyl ene
(LLDPE) production raw nmaterial. [0086] The inside of a 2.4
liters (inner vqune%BStiﬁ%ing t ype autocl ave equi pped with a rupture

di sk t her 8FRPwhs PABrBHgh ¥st @t uCIRESIFT t ridyen, &hd BEIPVSTRES
f duct . of, Wako Pur I cal | ndustr, ,
o Shec o Qg Lol USREs PLach gl W B Gorcal Loty o

Ltd., a speci grade reagent

(M) packggt&gﬁugla sm&dw&&@u ec.?ﬂé‘t sggagss% ekt o THEY s

rupture disk 1s USG tO cont act IC Ca St conp oheht ~under

pol ymer i zaéh £in@bRREY L%:pi %nto the red-tr 0f10a Eggﬁlang s.s%lc% Iclon A

of trllsobutylalun1nun1( mol - Al /Ml heptane; heptane used is

sanme pur|imﬁpﬁﬁeﬁiﬁmﬁgafsaéevs)f!@ﬁ 2dgedorogpoh yegesiynrt he

aut ocl ave subsequently, 3.4 m of a toluene solution of
triphenyl p@ody] tetraki spentafl uorophenyl borate (0.62 nol/ni;
toluene i s one obtained by passing a special grade reagent, a product
of Wako Pure Chamtcal amdusthépsanét dsplukienghcantMBniagk e dhe@knid i
to renove water) was added. Furthernore, 100 nml of the above raw
mat eri al (Thexedecebhylhddatoatke0d8) and 2,5-dimethylpyrrole (b) is
( supplied from a catalyst supply piping 13a at a flow rate
of 0.1 liter/hr, and is continuocusly supplied to the
reactor 10 via the second supply piping 13. An n-heptane
solution of triethylaluminum (c) is continuously supplied
to the reactor 10 from a third supply piping 14 at a flow
rate of 0.03 liter/hr. Furthermore, an n-heptane solution
of‘hexachloroethane (d) is continuously supplied to the
reactor 10 from a fourth supply piping 15 at a flow rate
of 0.02 liter/hr. A catalyst is continuously supplied to
the reactor 10 such that the molar ratio of each component
is (a):(b):(c):(d)=1:6:60:6. The reaction conditions are
120°C and 51 kgf/cm?®.
[0081]

2-Ethylhexanocl as a metal solubilizing agent is
added to a reaction liquid continuously withdrawn from the
reactor 10 from a deactivator supply piping 11 at a flow

rate of 0.005 liter/hr, and such a reaction liquid is then

successively treated in the degassing tank 20, the
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On the other hand, 1.4 ml of a toluene solution of dinethylsilylene
bi s(4,5,6, 7-tetrahydroi ndenyl ) zirconiumdichloride (1.0 jinol/nt,

tol uene used is the sanme purified tol uene as above) was added to
the rupture disk side. Inner pressure of the autoclave was purged.
Thereafter, the tenperature in the autoclave was el evated to 85C, and
the rupture disk was ruptured by ethylene pressure. Ethylene parti al

' I . t |.ed .1 NP3, d .
Pol ymer | 2P PERSHRs “BORGIELER GPLESC POy 503 Eﬁaﬂj bata gZIé&;o@fraaﬁm
I | I ' | yet hyl ene (LLDPE)) obtain y
pol yer i cab TERR, (AL, 3R°, blal HafnY e b ian B0 T Ae o
' ' WS n .ng
gfgr it Iz?gfcﬁ%+?bet y e’ﬁeerﬂel nop ;gggg?&?g?%%%r;%og‘[ h;l}?'eenei.:ol?‘heogli é:lh(?
of a pol yREfehdl rieyeseasitin Pehyet hyl ene (LLDPE)) obtained is

shown in Table 2. (Conparative Exanple 1) [0090]

Pol yrer i zgkéDsrdnce CRREMS1EA2 Py operating in the same manner as in
Exanple 1 except for directly using the above conmmercially avail abl e

1- hexene (BPredwsitiién obf M +lsetoéndi btieaterl pLoegosption, Dialen 6) as
-a raw material for linear |ow density polyethyl ene production. The
yield of BOP®2Ymer (linear |ow density polyethylene (LLDPE)) obtained
is shown in Table 2. [0091] [TABLE 2]
A 2 liters autoclave dried in a dryer at 150°C was
( assembled in heating, and was vacuum substituted with
nitrogen. A catalyst feed pipe equipped with a rupture
disk was fitted to the autoclave. 750 ml of an n-heptane
solution containing 26.6 mg (0.280 mmol) of 2,5-dimethyl-
pyrrole, 320 mg (2.80 mmol) of triethylaluminum and 66.4
mg (0.280 mmol} of hexachloroethane was charged in the
autoclave. 3 ml of an n-heptane solution containing 22.5
mg (0.0467 mmol) of chromium (III)-2-ethylhexancate was
charged in the catalyst feedl Pipe. The autoclave was
heated to 120°C, and ethylene was introduced into the
catalySt feed pipe. The rupture disk was ruptured by
ethylene pressure, and ethylene and chromium (III)-2-
ethylhexanocate were introduced into the autoclave, thereby
low polymerization of ethylene was initiated. Ethylene
was introduced until the total pressure reaches 51 kgf/cm?®.
Thereafter, the total pressure was maintained at 51

kgf/cm® and the reaction temperature was maintained at

120°C. One hour later, 1.46 g (11.2 mmol) of 2-ethyl-
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Ki nd of organohalide in 1-hexene LLDPE yield Kind Concentration (in
term of hal ogen aton) Exanple 1 Tetrachl oroethyl ene

hexanol was introduced into the autoclava, and the
reaction was stopped. Thereafter, the temperature of the
reaction liquid was lowered to 40°C, and ethylene was
discharged to obtainr a reactien liquid, The whole amount
. of the reaction liquid obtained was charged in a pot of
Oldershaw distillation apparatus having 20 actual plates,
distillation was conducted at a reflux zratio of 3 at
ordinary pressures, and l-hexena was distilled from the

( top. When the top temperature was higher than the bhoiling
point of l-hexene, distillation of l-hexene from the top
was stopped.

[0083)

Halogen atom concentration in l-hexene was measured
in the following manner. That is, 100 ml of l-hexene and
20 ml of an NaOH aqueous solution (20 wt%) were placed in
a separatory funnel, and the separatory funnel was set to
a shaker, and shaken £foxr 1 hour, 15 ml of the HNaOH
aqueous solution was collected, and neutralized with a
nitrie acid agueocus solution. Analysis was conducted with
an ion chromatography under the following measurement
conditions. As a <result, chlorides (in terms of a
chlorine atom) i4in 1-hexene distilled from the top in
Reference Example 2 were 1 ppm by weight.

As a result of measurement with a gas chromatograph-
mass spectrometer (GC-MS8) in order to identify a structure

of the chlorides, organochlorides such as tetrachloro-
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1 ppm by weight 97 g Exanple 2 1, 2-Dichloroethylene (cis- form) 1 ppm
by wei ght 89 g Conparative Exanple.,1 - 0 ppm by wei ght

ethylene, trichloroethylene and ecis-1,2-dischloroethylene
were contained in l-hexene.
<Analysis of commercially available l-hexene>

On the other hand, when a halide (in terms of a
halogen atom) in the commercially available l-hexene (a
product of Mitsubishi Chemical Corporation, Dialen 6) was
measured, the amount thereof was 0.02 ppm by weight which
is the detection limit or less.

( [0084]

[TABLE 1]

(lon chromatograph measurement conditions)

| Apparatus ' DIONEX DX-500

Column AG11+AS11

Thermostat bath temperature 35°C

Flow rate of eluent 2 mimin
Eluent‘ NaOH aqueous solution (0.1 mmol/liter)
Detector Electric conductivity type detection
(
Example 1
[0085]

Tetrachloroethylene was added to the above
commercially available l-hexene (a product of Mitsubishi
Chemical Corporation, Dialen 6), and concentration was
adjusted to 1 ppm by weight as a concentration in terms of.
a chlorine atom. Such a solution was used as l-hexene for

linear low density polyethylene (LLDPE) production raw
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66 g It is seen from Exanples 1 and 2 and Conparative
Example 1 that when (a linear |ow density pol yethylene (LLDPE)) is
produced using 1-hexene in which concentration of an organohalide to
1-hexene as a raw material is from0.05 to 10 ppm by weight in terns
of a hal ogen atom activity of a catalyst for polyner production is

| nproved, and the yield is increased. Exanple 3 [0092]
Tetrachloroethylene was added to the above comercially avail abl e

1- hexene Pa®FHdlict of M tsubishi Chenical Corporation, Dialen 6),

and conceg#aggton was adjusted to 1 ppm by weight as a concentration
in terns hl ori ne aton1 Such a solution was used as 1-hexene for

a raw materi al f | . near den AN th | ene (LL Eé pr ductlon
[0093] The inside o%n51§e4 terg % &é% %thEP )

|
bt cur S Pp‘%ﬁﬁwﬁ%eﬁe&*’ﬁ%ﬁ%‘? o e e %&??Z#lf%aﬁe 5FtRnEea
product ofnd¥dsy es%ﬁlc@dtécf‘dui'i;ﬁ' %tz‘:&?m a g‘? f@% of
) pac colu 0

reagent is passed through a nol ecul ar sieve
remove Wed@dqdidBs giraldeodysedohber @ n?rgaﬁcﬁu AT Raltos KpdSe UeRdmli®al
n

contact a specific catalyst conpone under pol ynerization
at nospherendy$f¥%ds, ILtd. a special grade reagent is passed
through a molecular sieve (MS) packed column to remov.re

( water) was introduced therein. The rupture disk is used
to contact a specific catalyst component under
polymerization atmosphere.
[0087]

1.8 ml of a heptane solution of triisobutylaluminum
(0.1 mmol-Al/ml heptane; heptane used is the same purified
hepténe as above) was added to toluene in the autoclave,
and subsequently, 3.4 ml of a toluene solution of
triphenylmethyl tetrakispentafluorophenyl borate (0.62
umol /ml ; to.fl.uene is one obtained by passing a special
grade reagent, a product of Wako Pﬁre Chemical Industries,
Ltd., through an MS packed column to remove water). ﬁas
added. Furthermore, 100 ml of the above raw material
l-hexene was added.
'[0088]

On the other hand, 1.4 ml of a toluene solution of
dimethylsilylene bis(4,5,6,7-tetrahydroindeny1)zirconiuﬁ

dichloride (1.0 pmol/ml; toluene used is the same purified
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1.8 M of a heptane solution of triisobutylalum num (0.1 nmol-Al/m
hept ane; heptane used is the sane purified heptane as above) was
added to toluene in the autoclave, and subsequently, 3.4 m of a

tol uene solution of triphenylmethyl tetrakispentafl uorophenyl borate
(0.62 tinol/mL; toluene is one obtained by passing special gr ade

t ol uene, a product of Wako Pure Chem cal Industries, Ltd., through an
M5 packed cglunn tore mater) ed. Furthernnre 20 m of

d
t he above rawelrlr%t &% af~rY| %&xe‘ﬁaes (5’;; g ]rupture Sk hSitarer
hand, 1. 4
bﬁtnyl cycl openta ?g%%l %gfnfa#nﬂ%l %h or 1 :asggor gﬁBFFﬁE t TR AR
i s the sapRePHgh éégta%uEHetﬁa aRQKeh RS ﬁ%%ﬁ; R,%h “pééb’ce 43K

side. Inner pressure of e autoclave was erea Vhe

t enper at UgRe | Nr&Peuadt 0ghaxe was ekﬁis%%@dtob%%t@meh'&e ;
di sk was ruptured by ethyl ene pressure. Ethylé&ne parti al essure in

the autocheivelems paptiall pdekeure QG2 $RR, adBdcPRY nﬁEbZ%Un%o‘ﬂﬁ%d
conducted at 85C for 1.0 hour. The yield of a polynmer (linear |ow

density pbeybehyl eheMPil. DR pbdlehacizayionl Wik | ehdddtedd SROVEEICN
Tabl e 3. Exanple 4 [0096] Pol ynmeri zati on was conducted by
oper ati ngtéxn ©h® baene.nafher yaeldn dExambpelBnex c¢pineéhat low density
tetrachl oroethyl ene in place of the commercially avail abl e 1- hexene
was addedPebvathiplenr 6(BEEPERY chtRihededoe Potymeni2atiomdiasshbwe
amount of a chloride in a raw material olefin to the amount of 5 ppm
by wei ght*® f3R}es2 of a chlorine atom concentration, and such a

sol ution L&ie%)as a raw material for linear |ow density

pol yet hyIEg??é“f( §OPE) production. The yi-eld of a polymer (linear |ow
density p\cﬂé@g:yl ene (LLDPE)) obtained is shown in Table 3.

(Conpar attve anpl e 2) [ 0097] Pol yneri zati on vvas conduct ed by

operating in t agEn, anp) e ept,th

t et rachl or oet hy eérsle N pI ag? %ﬂe@éogrer cE'?a C‘"egv il aafﬁ cCPPABgERE
was adde hexgzne n IR Reffr a th

amount 0%’%&(#:1 ori de |u%qt§@r a\%q'r?a?'e?l fglgcg‘%g% in t% t‘i“‘eeza}rLtﬁ;lungllé{fs"g %
by wei ghttd#xdcHIBrsdtdyIHOr | MBhat 9QTANCHAt £ AlJARmeaNd( Biiedh 2 low

solution was used as a raw
density polyethylene (LLDPE)) obtained is shown in Table 2.
(Comparative Example 1)
[0080]

Polymerization was conducted by operating in the
same manner as in Example 1 except for directly using the
abdve commercially available 1-hexene (a product of
Mitsubishi Chemical Corporation, Dialen 6) as a raw
material for linear low density polyethylene production.
The yield of a polymer (linear low density polyethylene
(LLDPE) ) obtained is shown in Table 2.

[0091]
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material for linear -|ow density polyethylene (LLDPE) production. The
yield of a polyner (linear |ow density pol yethylene (LLDPE)) obtained
Is shown in Table 3. (Conparative Exanple.3) [0098] .
Pol yneri zation was conducted by operating in the same nmanner as in
Exanpl e 3 except for directly using the comercially available
1-hexene (a product of Mtsubishi Chem cal Corporation, Dialen 6) as
a raw mat i&,' ELgﬁ | i near | ow density pol yet hyl ene production. The

a poly

yi el d of (l'inear | ow density polyethylene (LLDPE)) obtai ned
is shown—inTable 3.-[0099] [TABLE 3] Kind of arganahalide added t
raw matefial 1-hexene AnoUNt KRfg SHWGEHBIANILESh 1-hexene
- LLDPE
Kind Concentration yield
‘ (in term of halogen atom)
Example 1 Tetrachloroethylene 1 ppm by weight ' 97 g
1,2-Dichloroethylene (cis- ]
Example 2 . 1 ppm by weight 89¢g
_ form) :
Comparative .
_ - 0 ppm by weight 66g
Example 1
( : It is seen from Examples 1 and 2 and Comparative

Example 1 that when (a linear low density polyethylene
(LLDPE)) is produced using l-hexene in which concentration
of an organohalide to l-hexene as a raw material is from
0.05 to 10 ppm by weight in terms of a halogen atom,
activity of a catalyst for polymer production is improved,
and the yield is increased.

Example 3

[0092]

( Tetrachlorcethylene was added to the above
commercially available l-hexene (a product of Mitsubishi
Chemical Corporation, Dialen 6), and concentration was
adjusted to 1 ppm by weight as a concentration in terms of
a chlorine atom. Such a solution was used as l-hexene for
a raw material of 1ineﬁr low density polyethylene (LLDPE)
production.

[0093]

The inside of a 2.4 liters (inner volume) stirring
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in raw nmaterial 1-hexene (in terns of halogen atom LLDPE yield
Exanpl e 3 Tetrachl oroet hylene 1 ppm by wei ght 26 g Exanple 4
Tetrachl oroet hyl ene 5 ppm by wei ght

type autoclave equipped with a rupture disk therein was
thoroughly substituted with nitrogen, and 0.5 liter of
special grade toluene (a product of Wako Pure Chemical
Industries, Ltd., a special grade reagent is passed
through a molecular sieve (MS) packed column to remove
water) was introduced therein-. The rupture disk is used
to contact a specific catalyst component under
polymerization atmosphere.
( [0094]

1.8 mi of a heptane solution of triiscbutylaluminum
(0.1 mmol-Al/ml heptane; heptane used is the same purified
heptane as above) was added to toluene in the autoclave,
and subsequently, 3.4 ml of a toluene solution of
triphenylmethyl tetrakispentafluorophenyl borate (0.62
pumol/ml; toluene :'r_.s one obtained by passing special grade
toluene, a product of Wako Pure Chemical Industries, Ltd.,
through an MS packed column to remove water) was added.
‘Furthermore, 20 ml of the above raw material l-hexene was

\ added..
[0095]

On the other hand, 1.4 ml of a toluene solution of
bis(normal butylcyclopentadienyl)hafnium dichloride (1.0
pumol/ml; toluene used is the same purified toluene as
above) was added to the rupture disk side. Inner pressure
of the autoclave was purged. Thereafter, the temperature

in the autoclave was elevated to 85°C, and the rupture
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23 g Conparative Exanple 2 Tetrachl oroet hyl ene 25 ppm by weight 16 g
Conparative Exanple 3 - 0 ppm by wei ght 20g

disk was ruptured by ethylene pressure. Ethylene partial
pressure in the autoclave was controlled to be 0.2 MPa,
and polymerization was conducted at 85°C for 1.0 hour.
The yield of a polymer (linear low density polyethylene
(LLDPE)) cbtained by polymerization is shown in Table 3.
Example 4

[0096]

Polymepization was conducted by operating in the
same manner as in Example 3 except that tetrachloro-
ethylene in place of the commercially available 1l-hexene
was added to 1-hexene obtained in Reference Example 2 to
adjust the amount of a chloride in a raw material olefin
to the amount of 5'ppm by weight in terms of a chlorine
atom concentration, and such a solution was used as a raw
material for linear low density polyethylene (LLDPE)
production. The yield of a polymer (linear low density
polyethylene (LLDPE)) obtained is shown in Table 3.
(Comparative Example 2)

\ [0097]

Polymerization was conducted by operating in the
same manner as in Example 3 except that tetrachloro-
ethylene in place of the commercially available l—hexene
was added to l-hexene obtained in Reference Example 2 to
adjust the amount of a chloride in a raw material olefin
to the amount of 25 ppm by weight in terms of a chlorine

atom concentration, and such a solution was used as a raw
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It is seen from Exanple 3 and Conparative Exanple 3 that when (a

| i near- | ow density pol yethylene (LLDPE)) is produced using 1-hexene

i n which concentration of an organohalide to 1-hexene as a raw
material is from0.05 to 10 ppmby weight in terns of. a hal ogen
atom activity of a catalyst for polynmer production is inproved, and
the yield is increased. It is seen from Exanple 4 and
Conparati | e t hat n 1-hex ai ned_hy.trinerizati
reaction %%tgtéﬁé?enggﬁsi %ngg%hr (%'r?laum(asgglrs?%& cgtog'lyys hy(?‘('):"rrrlperi s% )
conbi nat i g4 chr e 0 ni rqg%-c aiq]
conpound b??agﬁgggl um@r?uérjnr%%ﬁ?gi !rd#ggé g%%g&%a (C]):L an t%g‘t" dénrth
hal ogen- coplpéBhyPlek@NPOUDEES §) cbeats€d 85 SnbaW §B! @hbak 3- hexene,
and the amount of a chloride contained thereinis in a range of from
0.05 to l0comsabytivee gbkawpléesps of a chlorine atom catal yst
activity is inproved, and the yield of a polyner (linear |ow density
pol yet hyl E;@S8)1 L DPE)) obtained is increased. Furthernore, it is
expected that even when a linear |ow density polyethylene (LLDPE) is
produced usi ng Belumesrizabien nvas| popdodedd by i op&editingceExahpl e
1 as araw material, the sane effect is exhibited. [0100]

Wi | e t heS3RR SPAPRBT has Blekxgards Bedeiorriet 0t dhdestly nefisgetbe
to the specific enpodiments thereof, it will be apparent to one

skill ed iFPTMFSHILbhapvedlebde dihrjeanandanmsaduat | ofisMidsubdshide
therein w,.thout departi S% fromthe spi ri% and scope-thereof..

This appl TRERIGH | $OBREFF ThPPyapRhadenpaten@sapp | Fa¥i i yesEadnt for
Appl i cati 06-351967) _fi.le cember 27, 2006, the entjre
cont ent s ﬁbeér%%ff%%i A5t é‘?‘gb? °|1|¥(?%|hﬁ' el qc‘e?’e?’éhceé.h? nﬁﬁ?i’ﬁii af

Applicabidityoiymer (linear low density polyethylene (LLDPE))

obtained is shown in Table 3.

[0099]
[TABLE 3]
Kind of organohalide Amount of organohalide
A . \ LLDPE
added to raw material in raw material 1-hexene ield
1-hexene _ (in terms of halogen atom) yie
Example 3 Tetrachloroethylene 1 ppm by weight 269
Example 4 Tetrachloroethylene 5 ppm by weight 23g
Comparati\re Tetrachl thyl 25
etrachloro i
Example 2 ethylene ppm by weight 16 g
Comparative 0 .
Example 3 - ppm by weight 209

It is seen from Example 3 and Comparative Example 3
that when (a linear low density polyethylene (LLDPE)) is
produced using 1-hexene in which concentration of an

organchalide to l-hexene as a raw material is from 0.05 to
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[ 0101] According to the present invention, catalyst activity

I's increased, and a polyolefin such as a linear |ow density

pol yethyl ene can industrially advantageously be produced. Therefore,
the industrial value of the present invention is remarkable. d ains
1. A nethod for making a poiyofefin: pol ynerizing a raw ‘
material olefin in the presence of a catalyst to nake a pol yol efin;

wher ei n an,organghafi de.is.present in an,anount fromO0.05 to 10 ppm
in terms gP 58 a?’gg‘e‘rﬁlgpg'mlg'f%t SoPFarfold '%%f?%iagcfﬁlvo‘f?f r%tpraaw
mat eri al [ | Ln. th nohal.i de |s a hal oge ed .

o etin 2 htYat has B LS Broah eI e Sty (A e g
1-hexene. ;3. i dB8gBLROd of claim 2 wherein the 1-hexene is obtained
by a trinmerising ethylene using a chrom um series catalyst, and the

chrom um seri esygalal ¥alent FrR | BESnSL & OFDLAA! ERRPpAkatiGh" ¥WMP1e 2
conpound (a),

that when l-hexene obtained by trimerization reaction of
ethylene using a chromium series .catalyst comprising a
combination of the chromium compound (a), the nitrogen-
containing compound (b), the aluminum-containing coméound
(¢) and the halogen-containing compound (d) is used as a
raw ﬁaterial l-hexene, and the amount of a chloride
contained therein is in a range of from 0.05 to 10 ppm by
weight in terms of a chlorine atom, catalyst activity is
improved, and the yiéld of a polymer (linear low density
polyethylene (LLDPE)) obtained is increased. Furthermore,
it is expected that even when a linear low density
polyethylene (LLDPE) is produced using l-hexene
continuously produced as in Reference Example 1 as a raw
material, the same effect is exhibited.

[0100]

While the invention has been described in detail and
with reference to the specific embodiments thereof, -it
will be apparent to one skilled in the art that various
changes and modifications can be made therein without
departing from the spirit and scope thereof.

This application is based on Japanese Patent

Application (Patent Application No. 2006-351967) filed

42



a nitrogeh-containing conpound (b), an al um num cont ai ni ng conpound

(c),

and a hal ogen-contai ni ng conpound (d).

December 27, 2006, the entire contents thereof being
hereby incorporated by reference.

Industrial Applicability

[0101]

According to the ©present invention, catalyst
activity is increased, and a poiyolefin such as a linear
low density polyethylene can industrially advantageously
be produced. Therefore, the industrial wvalue of the

Present invention is remarkable.
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Claims

1. A method for making a polyolefin:
polymerfzing a raw material olefin in the ptesence of a catalyst to make a

polyolefin;

wherein ati organohalide is present in an amount fram 0.05 to 10 ppr in

ierms of a halogen atom of the organohalide by a weight of the raw material olefin;

and wherein the crganohalide Is g halogenaied olefin,

2. The method of claim "1 jwhérefn the raw material olefin is 1-hexene.

3. The method of ¢laim 2wherein the 1-hexene is obtained by a tiimerising
ethylene using a chromiuni sefies catalyst, and the chromium series catalyst

comprises a combination of
a chromium compound {(a),
a nitrogen-containing compound (b},
an aluminum-containing compound (c), and
a halogen-confaining compound (d).



