DESCRI PTI ON PRODUCTI ON METHOD OF a- OLEFI N LOW POLYMER AND STORAGE
METHOD OF PYRROLE COVPOUND Techni cal Field [0001] The present
I nvention relates to a production nethod of an a-olefin | ow pol yner.
More particularly, it relates to a production nethod of an a-olefin
| ow pol ymer such as 1-hexene. Background Art [0002]

Conventional ly; a production nethod in which an a-olefin | ow pol yner
such as 1-hexene is selectively obtained using an a-olefin such as
ethylene as a raw material and using a chrom um series catalyst is
known. For exanpl e, Patentpdaaurtonl reports a production
met hod in which an a-olefin | ow polymer mainly conprising 1-hexene is
obt ai ned i prEDOOTHGE! SEFAODNI G SEIOZEFINI tNOWS IPOLYRERN D UBTORAGES

catal yst conprising a chrom um conmpound, a nitrogen-containing
conpound SMEfHEB GE" BENRROLE @O0MabWMb al um num conpound and a
hal ogen- cont ai ni ng conpound (see Patent Docunent 1 and Patent
Docunent 2¥ech8dO8] Fslsht Docunent 1: JP- A- 08- 003216

[0001] |

The present invention relates to a production method
of an o-olefin low polymer. More particularly, it relates
to a production method of an c-olefin low polymer such as
l1-hexene.

Background Art
[0002]

.Conventionally, a productidn method in which an
a-olefin low pelymer such as 1l-hexene i3 selectively
ocbtained using an d-olefin such as ethylene as a raw
material and using a chromium series catalyst is known.

For example, Patent Document 1 reports a production
method in which an o-olefin low polymer mainly comprising
l-hexene is obtained in high yield and high selectivity
ﬁsing' a chromium series catalyst comprising a chromium
compound, a nitrogen-containing compound such as an amine,
an alkyl aluminum compound and a halogen~containing
compound (see Patent Document 1 and Patent Document 2).
[0003]

Patent Document 1: JP-A-08-003216

Patent Document 2: JP-A-10-109946

Disclosure of the Invention



Pat ent Docunent 2: JP-A-10-109946 Disclosure of the Invention

Probl ens that the Invention is to Solve [0004] By the way, a
chrom um series catalyst is prepared by conbi ning a chrom um conpound
such as chrom um (111)-2- ethyl hexanoate with a nitrogen-containing
conpound such as an am ne, and further addi ng ot her conponents.

O the nitrogen-containing conpounds used in conbination with the
chrom um conpound, a secondary amine is preferred, and pyrrole and
pyrrol e derivatives are particularly preferred. However, it is

known thatp@%hi&ESStEQQiiﬂ f n&QL¥”§ESt§U§Qﬁ@§ a diner and a

trimer. For this reason, a S I g anmount of those pyrrole polyners is
of ten cont gigpagdjunder the general storage conditions except for just
after purification. [0005] Such pol yners contained in pyrroles
have a | ow sol ubsyi tliepaall Cdl WHrbmiama JedAelolcitaigistenls Jrdpared
hexene, heptane, cycl ohexane or nethyl oycl ohexane. Therefore, the

pol ynmers cbgvesmbining salbshxamtiasn lcewnpoegnddisesh oas i chrohiwui (ITM)et2-as
a catalyst preparation liquid or a reaction |liquid. Were catalyst
conponent s ethypheyareidte suikh ancdd-togepredntaining | evpprindraucha@ison
reaction of an a-olefin, deactivated catal yst conponents or the |ike
are presenffadmingo|and fpnthen pddigg. other sedmRANRIES -havi ng adhesi on

i ncorporate those_soljds -
P g% éhe nitrogen—-containing compounds used in

combination with the chromium compound, a secondaxry amine
isr preferred, and pyrrole and pyrrole derivatives are
particularly preferred.

However, it is kxnown that pyrroles easily form
polymers such as a dimer and a trimer. For this reason, a
slight amcunt of those pyrrele polymers is often contained
under the general storage conditions except for just after
purificatior; .

[oo005]

Such polymers contained in pyrroles have a low
solubility particulariy to a non-polar solvent such as
hexene, heptane, cyclochexane or methylcyclohexane.
Therefore, the polymers convert into substances having
adhesion in a liquid such as a catalyst preparation liquid
or a reaction liquid. Where catalyst components, a
polymeric substances by-produced by low polymerization
reaction of an o-olefin, deactivated catalyst components
or the like are present as a solid in the liquid, the

substances having adhesion incorporate thosa solids



therein, and may adhere to a catal yst preparation tank, a wall of a
reactor, a stirring nmachine, a nozzle and the |like for obtaining an
a-olefin | ow polyner. Formation of such deposits becones a main cause
that fluctuates a catal yst concentration in a reactor, or causes
fouling of a reactor and the |ike, thereby nmaking running operation
such as heat renovel unstable, in addition to econom cal |oss due to
catal yst | oss. [0006] The .present invention has been nmade to
sol ve technical problens in such a production nmethod of an a-olefin

| oW POl YTBhporein aRAGCALY! Bihdze At O Eolalfsd NErdiBoaln LUsR!! AN

is to provide furfher i ustrla.?y advant ageous production methdd of

an a-ol ef i galll b#e DreghiidON Hf s8irBiry hadhiy PRl WBRE1HSEAE &he
chrom um series catal yst containing a pyrrole conpound. Means for

Sol vi ng t haiReoBbensbkAAThg an a-oPefin r bswl pobimexi erfirvating of

I ntensi ve investigations to solve the above probl ens, the present

i nvent ors Isaeb rdsmiwidst obecomeve & hwapreseanse nitbatti ofiludindtes, at he
gi st of the present invention resides in the following (1) to (6).

(1) A prodgatatyistecepeentration direfd reasitqiol Wrercaugesc foudipai 9€s
pol ynerizing an a-olefin in the presenc of @ chrom um series |,
catal yst, @h&eacteri 2ed ithe H'd‘ﬁ‘.ar the"'e%yt MAkIRG AURRLDG: iReratigny st

S cort ! B 26 Mokt Tl RS IR e et
loss due to catalyst loss.
[0006]

The present invention has been made to solve
technical problems in such a production method of an
a-olefin low pelymer.

Accordingly, an object of the present invention is
to provide further industrially advantageous production
method of an cd-olefin in the producticn of an oa-olefin low
polymer wusing a chromium series catalyst containing a
pyrrole compound.

Means for Solving the Prcblems
[0007]

. as a result of extensive and intensive
invastigations to solve the _above problems, the present
inventors have reached to achieve the present invention.
That is, the gist of the present invention resides in the
following (1) to (6).

(i) A production method of an o-olefin low polymer,

which comprises polymerizing an o-clefin in the presence



A concentration of a pyrrole diner contained in the pyrrole conpound
(b) in the chromumseries catalyst that is applied to | ow

pol yneri zation reaction of an a-olefin is 2% by weight or |ess based
on the pyrrole conmpound (IDb). (2) The production nmethod of an
a-olefin I ow polynmer described in claim1, characterized in that the
pyrrol e Conmpound (b) is sealed with an inert gas havi ng an oxygen
concentration of 1% or |less after purification, and stored under

| i ght shielding [ 0008] (3) The production nethod of an

a-olefin g Obxﬁl\ﬂﬁ%ﬁ%d da@a(lﬂ()stor ch&actdAAM 94 £8d¢:n that

t he pyrrole conpound s a pyrrote having one or plural alkyl

groups having frmlcheoﬂlﬁar ReRiakOMatalyst is (dondbErwELMlusti
nmet hod of an a-olefin | ow pol ymer described in any one of (1) to (3),

char act eri 2edstnat bhkohinen chompound Séa) £Sa Gafrrtalsd cotapoaimsl | byt attdof
a conbi nation of the chrom um conpound (a), the pyrrole conpound (b),
t he al um nam sdunimwh-reprckaipdmgd coupound &chala@ykn- cont ai ni ng
conmpound (d). (5) The production nethod of an a-olefin | ow
pol ymer descri bed ¢enesRtratdan qfl)a tryyzple c#me&ctcmt?é&erinlphéﬂle

the a-olefin is_ethyl ene. 6) The production nethqQd of

a-olefin | BKFiSB ?n§¥ i B im ‘Sﬁ% ‘g’r“"( 19)‘3’%‘(?5( 53“3%1’“ at
h t d t th I l. 1-h

Cr T A st or 8o RBANER. 5P 3N, Feinbed aRsaRh’ TRhskior PF, 8 it otesin,

concentr at FQ“z@f geﬁy{%ﬂ 18R FQsLBeoRYEﬁQ'ﬁy%Q{E%q%QPEEn&O/O(QY

wei ght or less b t he pyrrole conpound rage net hod
described in(7), (2) The production method of an G-olefin low polymer
described in claim 1, characterized in that the pyrrole
compound (b) is sealed with an inert gas having an oxygen
éoncentration of 1% or less after purification, and steored
under light shielding.
[0008]

{3 The production method of an a-olefin low polymer
described in (1) or {(2), characterized in that the pyrrole
compound (b) is a pyrrole having one or plural alkyl
groups having from 1 to 4 carbon atoms.

{4) The production method of an o-olefin low polymer
described in any one of {1) to (3), characterized in that
the chromium series catalyst is constituted of a
combination of the chromium compound (a), the pyrrole
compound (b), the aluminum-containing compound (c) and a
halogeﬁ-containing compound (d).

(5) The production method of an a-olefin low polymer

described in any one of (1) to (4), characterized in that



characterized in that the pyrrole conpound is purified, and then
sealed with an inert gas having an oxygen concentration of 1% or |ess
under |ight shielding. [0009] Thus, according to the present
invention, there is provided a production nethod of an a-olefin | ow
pol ymer, which conprises polyneriZing an a-olefin in the presence of
a chromum series catal yst, characterized in that the chrom um series
catalyst is constituted of at |east a chrom um conpound (a), a
pyrrol e conpound (b) and an al um num contai ni ng conpound (c), and a
concentr at ia gLoge@yﬁrQLeeEﬁ*ggnéyantained in the pyrrole conpound
(b) in the chromumseries catalyst that is applied to | ow

pol ynerization rggytTRE prodicEic @ldthods oz"/taayawei.shinOIoda?ﬁ%ied
on the pyrrole conpound (b). [0010] In the production nethod of an
a-ol efin | ceseelipadr in haywbhahofhdipr esens) | nekataGbeiizappln athat he
pyrrol e conmpound (b) used as a conponent constituting the chrom um
seri es cat dihgsti-pdefinf boalpolywt dé Wi-hexeneinert gas having an
oxygen concentration of 1% or |less after purification, and then

st or ed. ThE pdrr Ateragipomedhed) iof praof PEHIdiest oremrpundy
st ai nl ess s%gel %ontaine[ or_.a, carbon steel c¢ontainer under. |ight
shi el di ng. characterized ip, kpat, aq GORGERFTALLAY BFr Aol RYFRAAH JIH8E or

pl ural al ky St SCF i fr Q.carbon atons.is ed as
t he pyrroléhbgﬁgb&hégﬁg%. %éf@ﬁ# 1924 E&héegﬁﬁghfﬁhﬁf Fig?s gfﬁPyst
used in tthgngyggiangﬁgguthﬂ: an a-olefin |low polyner to which the
present invention is applied is preferably constituted of a

conbi nati on of tig) chrewd um sEaRenNd makholihe A¥sELiKegLONEGUNd (1),
t he al um num cont ai ni ng conpound (c) and a hal ogen-cont ai ni ng
conpound (@haracterized in that the pyrrole compound is purified,
and then sealed with an dinert gas having an oxygen
concentr&tion of 1% or less under light shielding.
[0008]

Thus, according to the present invention, there is
provided a production method of an a-olefin low polymer,
which comprises polymerizing an o-olefin in the presence
of a chromium series catalyst, characterized in that the
chromium series catalyst is constituted of at least a
chromium compound ({a), a pyrrole compound (b) and an
aluminum~containing compound (cj, and a concentration of a
pyrrole dimer contained in the pyrrole compound (b) in the
chromium series . catalyst that is applied to low
polymerization reaction of an o-olefin is 2% by weight or
less based on the pyrrole compound (b).

[0010]

In the production method of an a-oclefin low polymer



The a-olefin is preferably ethyl ene. The a-olefin | ow pol ymer
Is preferably 1-hexene. Advantage of the Invention [0012]

According to the present invention, in the production of an a-olefin
| ow pol ynmer, deposits adhered to a catalyst preparation tank and a
reactor are reduced, and running operation can be stabilized. Brief
Description of the Drawing [0013] [Fig. 1]Fig. 1 is a view explaining
a production flow exanple of an a-olefin |low polyner in the

enbodi ment of the invention. [Description of Reference Nunmerals and

Si gns] [OO%Q ¢ﬁich'tﬁ@t%E$§LnEaQ§vention is applied, the pyrrole

compound (b) used as a component constituting the chromium
saries catalyst is preferably sealed with an inert gas
having an oxygen concentration of 1% or less after
purification, and then stored. |

The pyrrole compound (b) is preferably stored in a
stainless steel container or a carbon steel container
under light shielding.

It is preferred that dimethylpyrrole having one or
plural alkyl substituents having from 1 to 20 carbon atoms
is used as the pyrrole compound {(b).

[0011]

The chromium series catalyst used in the production
method of an o-olefin low polymer to which the present
invention is applied is preferably constituted of a
combination of the chromium compound (a), the pyrrole
compound (b), the aluminum-containing compound (c) and a
halogen~containing compound (d).

The o-olefin is preferably ethylene.

The v-olefin low polymer is preferablf l-hexene.
Advantage of the Invention

[0012]

According to the present invention, in the
production of an a-olefin low polymer, deposits adhered to
a catalyst preparation tank and a reactor are reduced, and

running operation can be stabilized,.
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16 ... Condenser 17 ... Conpressor 20 ... Degassing tank 30 ..

Et hyl ene separation colum 40 ... High boiling separation colum 50
... Hexene separation colt 52 ... Solvent circulation piping 60 ..
Sol vent drum Best Modde for Carrying Qut the Invention (0015]

The best node for carrying out the invention (hereinafter, the

enbodi ment of the invention) is described in detail below The

I nvention is not limted to the foll owi ng enbodi nent, and can be
carried out with various nodifications within a scope of its gist.
Furthernore, theggraw ngs;dsfd gue 10 explain the present enbodi nent,
and do not show the actual size.

Bast Mode for Carxying Out the Ianvention
[0015]

The best mode for carrying out the invention
(hereinafter, the ambédiment of +the inventicon) is
described in detail below. The invention is not limited
to the following embodiment, and can be carried out with
various modifications within a scope of its gist.
Furthermore, -the drawings used are to explain the present
embodiment, and deo not show the actual size.

[0016]
(o-olefin)

In the production method of an ca-olefin low polymerxr
to which the embodiment of the invention is applied, the
o-olefin used as a-raw material includes substituted or
unsubstituted a-olefins having from 2 to 30 carbon atoms.
Specific examples of such an o-clefin 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 ma'f:erial, 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



[ 0016] (a-ol efin) In the production nethod of an a-olefin | ow
pol ynmer to which the enbodi nent of the invention is applied, the
a-olefin used as a.raw material includes substituted or unsubstituted
c& olefins having from2 to 30 carbon atons. Specific exanples of
such an a-olefin include ethyl ene, propylene, 1-butene, 1-hexene,

1- octene, 3-nethyl-1-butene and 4-nethyl-|-pentene. In particular,
ethylene is preferred as the cc-olefin of a raw material, and when
ethylene is used as the raw material, 1-hexene as a trimer of

ethyl ene i qG8LALARY LPe %%;Eé@agl%aquaw GRoSRLESE! ¥ 1 Yo (d DGl €,

r
when et hyl ene”1's used as raw material, 1 npurity conponents other

than et hyl @agelBYnbetPidmd ¥ tha LR& havesBherial . Specific inpurity
conponent s i ncl ude nethane, ethane, acetylene and carbon di oxi de.

Those congoognys are preferably in an amount of 0.1 nol % or |ess
based on ethylene of the raw material. [0017] (Chrom um series

catal yst) (Chromiufheeciesmatalyaties catal yst is descried. bel ow. The
chrom um series catal yst used in the enbodi nent of the invention

i ncl udes a catal Jae € umtariss satedyshatpodestried | ketawy The
chrom um conpound (a), .,a pyrrole conpound (b) .and an _.

al umi num cGRESPAPRG SEEABSUIRRYALY St used fRo the oRkefidmntesotathey st
used in the enbgdinent f.the inve

hal ogen- corPEPRERSR COREITIR () i Ly oo PR LENE SR S aRimAT 8
need. Each GOTRONAIYsd Sa O8REBRESH BShGNnd OREF] GCHMAD cREReNR

a
(@) {b) and an aluminum-containing compound ().
The chromium series catalyst used in the embodiment
of the invention may contain a halogen-containing compound
{d}) as a fourth component according to need. Each
component is described below,
[0018)
(Chromium compound (a))
The chromium ccmpound (a) used in the embodiment of
the invention includes at least one compound represented
by the general formula CrX,. In the general formula, X
repraesents an optional organic group or inorganic group,
or a negative atom, and n is an integer of from 1 to 6,
and is preferably 2 or more. When n is 2 or morxe, X may
be the same or different.
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

f-ketocarboxyl group, a p-ketoester group and an amido



The chrom um conpound (a) used in the enbodi mrent of the invention

i ncludes at | east one conpound represented by the general formula
CrX.. Inthe general formula, X represents an optional organic group
or inorganic group, or a negative atom and n is an integer of from1l
to 6, and is preferably 2 or nore. When n is 2 or nore, X may be the
sane or different. Exanpl es of the organic group include a
hydr ocarbon group having from1l to 30 carbon atons, a carbonyl group,
an al koxy group, a carboxyl group, a P-di ketonate group, a
p-ketocarb%ﬁ¥h group, a P-ketoester group and an ami do group.
Exanpl es of thg i norgani c group include chrom um salt-form ng groups

such as a nitri CERAgE18% OWE Othd SiHdryainG cAChfows OURcl BYAME S ontifuat he
negative atominclude oxygen and a halogen. (Here, a

hal ogen- cordaaitriEBgmihd ONgaeBpEONPaeind asS aomitrdeudedidn gdd@p or a
hal ogen- cont ai ni ng conpound (d) described hereinafter.) [0019]

The nunber ssilfuziencygecdd owemp.um (Examples) tof 6th&henegative echtom
chrom um conmpound (a) includes a carboxylate of chromum (Cr).
Speci fi c elasdrde oryger andbxhalagerof dHESR ut hatPger-entaining
(I'l) acetate, chromum (111) acetate, chromum(lI1)-n-octanoate,
chromi um ([HEPRIBM o CRPPRBRAN0AFe, MO odifFHERAl ) iBenid@ e Bipgen-

chrom um (111) napht henat e. hose, chrom um (I111)-2-ethyl hexanoat e
o par i cucarEsIRERy CFPRSund ] RBrrrBre ReTRRALE))

Specific eﬁgggbzs of the pyrrole conpound (b) used in the enbodi nent
of the invention include pyrroles such as pyrrole,

2, 4-di net hyl pyrrehe, ndmbasi BBt RA1BNEGOIGE cdrrdrid - @29t hwd PyT k8l &.
2,5-di met hyl- 3-et hyl pyrrol e, 3,4-dinethyl pyrrole,

3, 4- di chl omhpy preferred 3ok dnine tdoapiphadodul r dheludescetydihoxnyllateand
di pyrrole having two pyrrole rings bonded through a sUbstituent, and
their deri wdt cheomitmakPtes @Epedidideenvmpior oficthmlccamhicatylate of

chromium include chromium (II) acetate, chromium (III)
acetate, chromium (III)-n-octancate, chromium (III)-2-
ethylhexancate, chromium (III) benzoate and chromium (III)
naphthenate. O0f those, chromium (III)-~2-ethylhexancate is
particularly preferred.

[0020]

{Pyrrole compound (b))

Specific examples of the pyrrole compound (b) used
in the embodiment of the invention inc¢lude pyrroles such
as pyrrole, 2,4-dimethylpyrrecle, 2 ,5~dimethylpyrrolae,
2-methyl-5-ethylpyrrole, 2,5-dimethyl-3-ethylpyrrole,
3,4-dimethylpyrrole, 3,4-dichloropyrrole, 2,3,4,5-
tetrachloropyrrole, 2-acetylpyrrcle and dipyrrole having
two pyrrole rings bonded through a substituent, and their

derivatives. Examples of the darivative include metal

10



pyrrolide derivatives. Specific exanples of the nmetal pyrrolide
derivative include diethylal um num pyrrolide, ethylal um num

di pyrrolide, alumnumtripyrrolide, sodiumpyrrolide, |ithium
pyrrolide, potassium pyrrolide,

di et hyl al um nun( 2, 5- di net hyl pyrrolide), ethylalum num

bi s(2, 5-di net hyl pyrrolide), alumnumtris(2,5-dinmethylpyrrolide),
sodi um( 2, 5-di net hyl pyrrolide), lithium 2,5- dinmethylpyrrolide) and
pot assi um( 2, 5-di net hyl pyrrolide). O those, 2,5-dinethylpyrrole and

di et hyl al um nunt 2,5- dinethyl pyrrol jde). are preferred. e, .the
Lo SEREEL fa2” SMARRIILRYT o S BLERSILE Torl TBAS: mdie

corpound ( rr?i‘ &Qerd@'%atﬁt} hal oG C ALY AguRYh 'WBF d
(b) is not™Fnc u%ed in fhe a?ogen-cpntainlnggconpouﬁgg( ) 8%%1]
(Pyrrole dig#Bflaluminum THEpP¥éDide di BREmiAuhhe2p0edbIBaL  Ofsdditm
I nvention is dipyrrole having a structure represented by t he gener al
formul a (| pyrroiidéech tliehiy ol ykrrBdidar e dpoesidiuntoupyadolide,
formula (1) shows only a pyrrole ring, and the respective ring nmay
have one odiethylakiminumi2,Sydimgshydpprnsobiddly,dr ocar thydwlsminuant s
having from 1l to 20 carbon atons. g0022] [Chem 1]
bis(2,5-dimethylpyrrolide}, aluminum tris(2,5-dimethyl-
pyrrolide), sodium (2 ,5-dimethylpyrrelide), 1lithium(2,5-
dimethylpyrrelide) and potassium(2,5-dimethylpyrrolide).
0f those, 2,5-dimethylpyrrele and diethylaluminum(2,5-
dimethylpyrrolide) are preferred. (Here, the aluminum
pyrrolides are not included in the aluminum-containing
compound {c¢). Furthermore, the halcgen-containing pyrrole
compound (b) is not included in the halogen-containing
compound (d).)
[0021]
{(Pyrrole dimer)

The pyrrole dimer in the embodiment of the invention
is dipyrrole having a structure represented by the general
formula (I}, 4in which two pyrrole rings are directly
coupled. The formula (I) shows only a pyrrole ring, and
the respective ring may have one or a plurality of
hydrogen atoms or hydrocarbon substituents having from 1

to 20 carbon atoms.

[0022]

11



[ 0023] The pyrrole dimer specifically includes 1,1 - dipyrrole
coupled with nitrogen atomnitrogen atom 1,2'- dipyrrole and

1,3 -dipyrrole, coupled with nitrogen atom carbon atonm and

2,2 -dipyrrole, 3,3 -dipyrrole and 2,3 - dipyrrole, coupled with
carbon-carbon, represented by the forrmula (I1). The general formula
(I'l) shows only a pyrrole ring, and the respective ring my have one
or plurality of a hydrogen atons or hydrocarbon substituents havi ng
from1l to 20 carbon atons. Depending on the bonding position and the
kind of th ggstiiuent of the pyrrole conpound nol ecul e, atons at 4-
and 5-positions are present on the pyrrole ring, and the general

formula (11) enconpasses those conpounds. [0024] |[Chem 2]
2,2'-3,3 - NO
N N (T)
[0023]

The pyrrole dimer specifically includes 1,1’'-
dipyrrole coupled with nitrogen atom-nitrogen atom; 1,2’-
dipyrrole and 1,3’ -dipyrrole, coupled with nitrogen atom-
carbon atom; and 2,2’ -dipyrrole, 3,3'-dipyrrole and 2,3'-
dipyrrole, coupled with carbon-carbon, represented by the
formula (II) . The general formula (II) shows only a "
pyrrele ring, and the respective ring may have one or
plurality of a hydrogen atoms or hydrocarbon substituents
having from 1 to 20 carbon atoms. Depénd:i.ng on the
bonding position and the kind of the substituent of the
pyrrole compound molecule, atoms at 4- and 5-positions are
present on the pyrrole ring, and the general formula (II)
encompasses those compounds.

[0024]

12



[ 0025] It is generally considered that the pyrrole conpound
used in the production of an a-olefin | ow polyner forns the
above-descri bed pyrrole diner by an oxidizing substance present in
the system during preparation of the pyrrole conmpound catal yst,
reaction or storage. It is considered that when the diner thus formed
is present exceeding the solubility to a solvent in the system the
di ner converts into an oil conponent in a solution, separates, and
adheres to a reactor wal |, an inpeller, a nozzle and the I|ike.
Furthernnrq gyt he by-produced pol ymer and the catal yst conponent
are present as a S%|Id in the system there is a possibility that the
di ner |ncorporans the SO|Id bherein, therebygaccelerating fouling of
a tank wall, Ya coil and the like.
AS a resul iv; Y t hat heat
exchange ef a R apger ) aCAor deteriorates,
or catal yst feed of rom a TCatal yst’ preparation tTank to a readixa) is
not stably condygted due to adhesion of a capgiyst to the catalyst
preparation itionally, it.is consideredyt hat econonica

probl ens of a.catal yst, and
the |like oc of the invention, a
pyrrol e conp tion of 2% by melght
or less, and preferably 1% by weight or less, is used in the
preparatloq @bgihe chrom um series catalyst. \Were the concentration
of the pyrrole iner is excessively large, the anmount of deposits
adhered to a catgtyss &éﬁ%&éil&-%%%gﬁahhaa eRhel ¥Rt §¥f¥8ﬁéﬂddﬁboﬁﬂﬁ a
reactor for obtaining an a-ol éfin |ow polyner tends To i'ncrease

[ 0027] usedTh CEHE epEddidHidrOfof @Y iobkedifielown pd1RMeEOlfRrms
conpound can be adjusted by purifying the pyrrole conpound. In
general , t kbaepyragve-despeibddcapylreocper i fdiaeni thy di ahi | |atiidizing
colum purification, adsorption separation and the |like. The pyrrole
conpound i SubsthrRFALPYOPRRE fiRdthe t$Yehen | durinid Preparatdoneafofhehat
conplicated operation is less, there is a relatively |large difference

in boili ngPHGFﬁ%ebéPﬂé’é’H“Q pﬁﬁ'tra&ﬂfétand“?atc'st’tﬁ“ne?r a?ﬁd’régea r ekl &

separation i ere roI G und s.a netal
pyrrolide 8e§?§§§¥$% that v pref§% : %hp§rﬁg Bt bF o PTOSERE

exceeding the solubility to a solvent in the system, the

dimer converts into an ¢il c¢omponent in a soclution,
separatas, and adheres to a reactor wall, an impellexr, a
nozzle and the like. Furthermore, where the by-produced
polymer and the catalyst component are present as a solid
in the system, there is a possibility that the dimer
incorporates the solid therein, thereby accelerating
fouling of a tank wall, a pipe wall, an impeller, an
internal coil and the like. B2 a xesult, this may give
rise to the problem such that heat exchange efficiency of
a heat exchanger and a reactor deteriorates, or catalyst

feed of from a catalyst preparation tank to a reactor is
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derivation is purified with the above-descri bed nethod, thereafter
adjusting the netal pyrrolide derivative. As the distillation
condition, pressure may be freely adjusted from pressurization to
reduced pressure, depending on tenperature of a heat source that can
be used. Were distillation is conducted under reduced pressure, the
distillation is preferably conducted at 1 to 300 Torr. When pressure
is reduced, it is preferred that joints of an apparatus are seal ed
with nitrogen or the like, and the possibility of introducing even a

slight amuie AfsAhl icdn@ietddedne FULt R8LARIEN bt échgéf}ﬁ €d %he

distill while deconposing a pyrrole polynmer such as a diner or a
trimer int@adIQRe PrePiraLisXi 64400 AJHIGhAYIFPCHIE SYCHoRSidatdd UM
hydride in a distillation apparatus. [0028] The purified

pyrrol e congiziGconomnichlr phoyl ardil @fl hilghlya fregaehtJgalednimnd Graxk ,
oxygen concentration of 1% or |less after purification, and stored
under |i ghtlcss @fdangatalyst, &kt theerltikgasecgsed i ncl udes nitrogen
and argon. Where a gas is used in a large anount, nitrogen gas is
preferred. M#&®ernore, the inert gas used is preferably an inert gas
t hat was deoxi di zed by the conventi onag] ans., . _\Wen the
purified pyrroleIEonﬁ%ﬁnde?§°§&?ﬁQﬁL % :EgapréPgFP§a°?hatatrﬁ?rr°1°
conmpound i s r i.n._a stajnless steel. cantainer or .a carbon,stee
contatner rEReRf et M RERRo1bC et Sinla Bl 9P 008 1Y
| nventi on, gl R PUdd | ShPYREGEESORP O Il S wBYBRLT B¢ URsE,
catal yst pyepgﬁation taﬁL %%“Fdé/§%?§nE zatio% yea?tipn p% an’ 8
a-olefin, idsdds i ¥HY NecbpdttidnS ¥ agife t SMkom AP Hgridii SRR B} stl.0
the tank, neasuring instrunent transm ssion piping and the |ike are
al | previ osgleresubttie t ubeflcehthation nebf gache angyiheleongamed | Is
then supplied through the supply piping. After introduction, it is
preferred texdessamddy Slarglet| ythy eanonntkedfstdamosiitish adiererkr togas.

In general, it _is presuned that inpurities in the pyrrole conpound
are presentcat@lygEi tagknefor ¢ cPRdRCBInGLFRFARYSt aRTCPRERELIFR x2OFed

O the inpurities, di is, formed in._large amount, and is
Cher of or o GBRSTAET PR cOBEATHARGMAR CTRSHAR: 17 | RELVIET cfonds to
Cpantitati%%cgggg sis can be conducted with an internal reference
met hod by a gas chromat ography having a hydrogen fl anme ionization
det ector. gge a diner is conposed of plural structures, the

guantitative value is calculated with the total value of dinmer peaks.

The di ner peak otha ¢bhesRtegtdphi 6£CharpyerdldedESneEl ihed Pyrrole
general gas chromat ograph mass spectroneter, and if necessary, by

conbi ni ng wickpoandatani ke exd rsstord eyt gatrdifyfingt tbgepyeatoly . cqnf@iod.
(Alum num(?[(r)lnt an ng1 Cozggund r.gC)l) ound can be purified ith
general, pyrrole comp purified wi

distillation;. column purification, adsorption separation
and the like. The pyrrole compound is preferably purified
with distillation for the reason that complicated
operation is less, there is a relatively large difference
in boiling point between a pyrrole and its dimex, and as a
result, separation is easy.

Where the pyrrole compound is a metal pyrrolide

derivative, it is preferred that a pyrrole before
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The al um num cont ai ni ng conpound (c) used in the enbodi nrent of the
invention includes at | east one conpound such as a trialkylal um num
conpound, an al koxyal kyl al um num conpound and a hydrogenat ed

al kyl al um num conpound. Specific exanpl es thereof include
trimethyl al um num triethylalum num triisobutylal um num

di met hyl al umi num nonochl ori de, diethyl al um num et hoxi de and

di et hyl al um num hydride. O those, triethylalumnumis particularly
preferred. [0030] (Hal ogen-containing conpound (d)) The

Chr o um SReA3a6808! 49 Haededd | IEETIAY B PladdlbliC Hddiba
contains the aFogen-cont I Nl ng conpoun d) as the fourth conponént
accordi ng ReR88eteEXAGPhEBLY P nadh08PrLOT1 @b N vatiTReUNd (d)

i nclude at | east one conpound of a hal ogenated al kyl al um num
conpound, a |ineas hehéhydhearlRaidhaVicogd t0on IOr Sréfd i adagns Land
-having 3 or nore hal ogen at-ons, and a cyclic hal ohydrocarbon havi ng
3 or nore cxeedly adjustadd frewm mgressmrizatéochaltegarediamts . pieldmre,
hal ogenat ed al kyl al um num conpound is not included in the

al um num cdepanding eonbeprrytite ofpechept sfunpe cthahgarnibe netedde
di et hyl al umi num ch| or.i_de, et hyl al um num sesqui.chl ori de, carbon

t et r achl or here; distidlatipy, gt hapedugted rupder o medueed, RAasFEe.
pent achl or get hagne, . hexachl or oet hane, 2, 3-trichlorocycl o e,
1,2, 3, 4,5, %%ﬁegééﬁfgfﬁgw LN egﬁ.&?f.y bon&uc‘gerh at :IY to p.{o%o aID:rr.

L 4-bi S(1 1 yga0CoogRhaX| )32 3uh8at °65aGY GRRLIERRC Lok 0BTk LN Ehe
enbodi ment "of thée invention, the pofymerization of an a-olefinis

pref erably ahhghphbgeedr &5 WBLHQUWPQHRE G3kr8gdnt 58 BhdIM IRYT G 2hEI NY
conpound (c) are not previously contacted, or an a-olefin and the
chrom um sebk8SbLdi BY Y6f i Erddhediny dwerC GNtsGight iafhodnt! afFe alikatist he
previous contact tine is short. Such a contact enbodi mnent nakes it
possi bl e t exsdhidedi velFprtbrdmote! r iikerisz apoosiblactoodistidihpibdie,

t hereby obtaining 1-hexene fromethylene as a raw material in high
yi el d. [00dgpomposing a pyrrole polymer such as a dimer or a trimer

into a monomer by co-existing a zreducing agent such as
calcium hydride in a distillation apparatus.
[0028]

The purified pyrrole compound is preferably sealed
with an inert gas having an oxygen concentration of 1% or
less after purification, and stored under light shielding.

The inert gas used includes nitrogen and argon.
Where a gas is used in a laxge amount, nitrogen gas is
preferred. Furthermore, the inert gas used is preferably
an inert gas that was deoxidized by the conventional means.

When the purified pyrrole compound is stored, it is
preferred that the compound is stored in a stainless steel
container or a carbon steel container under light

shielding.
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The contact enbodi ment in the above continuous reaction system
specifically includes the following (1) to (9) (1) A nethod
of sinultaneously introducing a m xture of the catal yst conponents
(a), (b) and (d) and the catal yst conponent (c) into a reactor,

respectively. - (2) A nethod of sinultaneously introducing a
m xture of the catal yst conponents (b) to (d) and the catal yst
conponent (a) into a reactor, respectively. (3) A nethod of

simul taneously introducing a m xture of the catal yst conmponents (a)

and mand a m xtyre the catal yst coppopents, (c) .and (d). .into
react or, respectlijr\}el g.’e Emgoé‘”f%'}tA“r’r‘f‘ar{)h“g)haeof""s‘f'rr’h"'tc’a‘\’rfeod“'s9)51 the

i ntroduci n%t 1B EHUr By PE1d heccgﬁ%,toanﬁ'; i%ﬁgg?@?ﬂ%éd(aﬁo and (ghe AR ea

m xt ure of e catalyst conponerts nto a reactor,
respectivelgeparation (fankA BRt DSy Obolihilbl 20048 | Yddaliti 8dUCAT at

m xture of the catal yst conponents (a) and 09, catal yst conponent (c)
and the catebjlefifipnEaneis (pbhefdltireds tlRaSEt ar , stesapet tuaky. piping
(6) A nmethod of sinultaneously introducing a m xture of the catal yst
conponent s ifwcjidential dyo thealtpsk, coprpeneing (ahsbrnaernie tedngmistsion
conponent (b) into a reactor, respectively. (7) A nmethod of
si mul t aneo®dpPingnanddtke ntike mse &ld Prevheusivapylastiompshetittdh @g)

and (d), catalyst component 00 and the catal yst component (c).into a
reactor, ré3sfeE tfi‘<’i‘élry."“‘g the cwuﬂgnéﬁdﬂ‘eé‘f YRRiES dhFopgh  the

DU 00Ut 1M RS AP YRR PR AN LGl o e
respectfvehxder slightly pressurized state with‘the inert gas.

In general, it is presumed that impurities in the
pyrrocle compound are present as their dimer, trimer or
multimer, and their mixtures. Of the impurities, a dimexr
is formed in large amount, and is therefore considered to
ba the main component of impurities. Quantitative
analysis can be conducted with an internal reference
method by a gas chromatography having a hydrogen flame
ionization detector. Because a dimer is composed of
plural structures, the guantitative wvalue is calculated
with the total value of dimer peaks. The dimer peak on a
chromatographic chart can be specified by a general gas
chromatograph mass spectrometer, and if necessary, by
combining with an atomic emission detector {(nitrogen atom).
[0029]

(Aluminum-containing compcound {c))
The aluminum—containing compound (c) used in the

embodiment of the invention includes at least one compound
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(9) A nethod of sinultaneously and independently introducing each of
t he catal yst conponents (a) to (d). The above-descri bed each
cat al yst conponent is generally dissolved in a solvent used in the
reaction, and supplied to a reactor. [0033] The "enbodi nent that the
chrom um conmpound (a) and the al um num contai ni ng conmpound (c) are
not previously contacted" is not limted to the initiation time of
the reaction, and nmeans that such an enbodi nent is naintained even in
the supply of the subsequent additional a-olefin and catal yst
conponents _nto the reactqr. Furt her npr in a batch r j_on
type, it issuggési r%% tfat t éa%{a‘ la]é g"}mrrentré%lm?oﬁ‘%’?ri zed. [

The ratio qf § i LR t chr g i C I n
t he enbodi %é.rl]:?i %?‘ mtﬁﬁjg&fl nvtdgﬁi? %gir}ai sé}gdengr 2??% atatt%%e %{/%yo%teuﬁw
conpound (RbmbsuhA0M lsgeri 3| 8Rampivk PLB&eeaPd! Knidlael &:0idtnl-es,
per nole of the chrom um conpound (a), and the al um num contai ni ng
conpound (@Lumintumpntiiéthyldluimingd, ardigobheyhbhlyminw) kisnethiAc
nol es, per nole of the chrom um conpound. \Wen the hal ogen-contai ni ng
conpound ( @Luminuwnt aiorecthlertide , chrdhethyldnindqupat abphoxidde and
hal ogen- cont ai ni ng_ conpound gd)_ is from1l to 50 noles, and preferably
from1l to Yaekbrialupinpunpphydsidene @f ofhafecorFdeyYlajunigessyis
In the enbodi nment_of_ the ipventjon, the amobunt of the chrom um series
cat al yst u?@JtFE“%Hllbé?‘E"‘r%ﬁ‘a‘*'y limted, but is generally from

1. 0940-7 tg B3g;mole, preferably from5.0x10-7 to 0.2 nole, and
further pr Pera!)ly from1l.0x10-6 to 0.05 nole, in terns of chrom um

atom of t hgughbgah LS CORAHY doipoBls ta)iter of the

The chromium series catalyst used in the embodiment

of the invention contains the halogen-containing compound
(d) .as the fourth component according to need. Examples
of the halecgen-containing compound (d) include at least
. one compound of a halogenated alkylaluminum compound, a
linear halohydrocarkbeon having 2 or more carbon atoms and
‘having 3 or more halogen atoms, and a cyclic
halohydrocarbon having 3 or more carbon atoms and having 3
or more halogen atoms. (The halogenated alkylaluminum
compound is not included in the aluminum-containing
compound {c)). Specific examples thereof inelude
diethylaluminum chloride, ethylaluminum sesquichloride,
carbon tetrachloride, 1,1,1-trichleoroethane, 1,1,2,2-
tetrachloroethane, pentachlorcethane, hexachloroethane,
1,2,3-trichlorocyclopropane, . 1,2,3,4,5,6-hexachlorocyclo~
hexane and 1,4-bis{trichloro-methyl)-2,3,5,6-tetrachloro-

benzene.
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sol vent described hereinafter. By using such a chrom um
series catalyst, for exanple when ethylene is used as a raw materi al,
hexene which is a triner of ethylene can be obtained in selectivity
of 90% or nore. In this case, the proportion of 1-hexene occupied in
hexene can be 99% or nore. [0036] (Solvent) In the production
met hod of an a-olefin | ow polynmer to which the enbodi nent of the

I nvention is applied, the reaction of an a-olefin can be conducted in
a sol vent. Such a solvent is not particularly limted. However,
for exanplﬁoogﬂ?in saturated hydrocarbons or alicyclic saturated

hydr ocar bonis, having from1 to 20 carbon atons, such as butane,

pentane, 3-nethyppentgle, hamaBmdi@Pt angE 2-#HF hyliRReAReonQCt aRRe
cycl ohexane, nethyl cycl ohexane, 2,2, 4-trinmethyl pentane and decali n;

and ar onmat pel{ue DEAELRNS oFUCHn asa-bsTwEilie, ils0l geaferalylnehat the
et hyl benzene, nesitylene and tetralin are used. Furthernore, an

a- ol efi n | chr@oiyneconpourii: (a3 ednds taesalurihum-ldorstr icamgb ecnpednd
al one or as a m xed sol vent. In particular, the preferred

sol vent is (charnesartr predifydivcaehbacted, ab¥ cgnl pcodafim anrd the
hydr ocar bons, having from4 to_10 carbon atons. Wen those sol vents
are used, BYrPRbIRiCcEQTHERY RALRLYTEN Ake POV RUALY efontaRtRd in a

SuPPT oS, UL IEAHTie SRS SLaRUcl CBtuLal o ogapopS
contact embodiment makes it possible to selectively
conduct trimerization reaction of ethylene, thereby
obtaining l-hexene from ethylene as a raw material in high
vield.

[0032]

The contact embodiment in the above continuous
reaction.system specifically inecludes the foilowing (1) to
{9}).

{1) A methed of simunltaneously intreoeducing a mixture
of the catalyst components (a), (b) and (d) and the
catalyst component (c) into a reactor, respectively.

(2) A method of simultanecusly introducing a mixture
of the catalyst components (b) to (d) and the catalyst
component {(a) intoc a reactor, respectively.

(3) A method of simultaneocusly infroducing a mixture
of the catalyst components (a) and (b) and a mixture of
the catalyst components (c¢) and (d) into a reactor,
respectively.

(4) A method of simultanecusly introducing a mixture
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[ 0037] (Production method of a-olefin | ow polyner) The
a-olefin |l ow polynmer in the present invention neans an ol i goner
conprising a plurality of an a-olefin as a nononer bei ng bonded.
Specifically, it means a polyner conprising 2 to 10 of an a-olefin as
a nononer bei ng bonded. The production nethod of an a-olefin

| ow polymer i's described by referring to an exanple of the production
of 1-hexene which is a triner of ethylene as an a-olefin | ow pol yner
usi ng et hylene as an a-ol efin. Fig. 1 is a view explaining a
product i onofl @NeSATN1Gsef dmpanehebi Mal)OWnD! yErand Ahaigehedi gent
of the invention. The production flow exanple of 1-hexene using

et hyl ene athe reataltsy | alompbaantsn M)y. ahdhdes aisbaplLt aleacikoxi ng
and stirring type reactor 10 in which ethylene is subjected to | ow
pol yneri zareepechivéelky presence of a chrom um series catalyst, a
degassing tank 20 that separates an_unreacted ethylene gas froma
reaction |iquid (X FRimefhad oh sdavisapeensly ingkredugingna sdyspaei on
col umm 30 that distills etoIene in the regction liquid withdrawn
fromthe d8§atepngRt % eompopegksydp) i AR s &phr F2HYER FRP2FePRat

separ at es i gh_boil.ing suybstance (hereinaft referred tqg as, "HS"
(hrah” boi el Sand” The'? SARRATT SEPECRFRRar i (VR Cite. deRyteh
separation - 30, and a hexene separation colum 50 that distills
the reacti 5a3 éf'J‘IE;E"r‘csié)lv?)u’‘tholrawn fromthe top of the high boiling

separation col unpeAQ) trfatdicH idfl sANAY tAnBEXENE- introducimy bheikRhee 2
conpressor 17 that circul ates an unreacted ethyl ene separated in the

degassi ng bfinkh&Ocatullidic eapdaants 16) i ahd (de, reaeilsfstl @owpanant
circulation piping 21 is provided. [0038] In Fig. 1, the
reactor 10{ahcl amids donveamtadysit r eawponenbquilppedintic h aa seactbrg
machi ne 10a, baffle, jacket and the like. As the stirring machine
10a, a stirespechHivrid-of the type such as paddl e, pfaudler, _

propel Il er, turbi or the Ijke is used in conbinajiqgn with a baffle
such as a pl anar pﬁl & é‘feé‘%{lr’%n&é?n“g?:aﬁeﬂ'é;}}bi’rf"&ﬁ ucingn gofuixture
of the catalyst components (a) and (d), catalyst component
(b) and the catalyst component (¢} into a reactor,
raspectively.
(8) A method of simultanecusly introduding a mixtﬁre
of the catalyst components (b) and (c), catalyst component
(a}) and the catalyst compeonent (d) into a reactor,
respectively.
(9) A method of simultaneocusly and independently
introducing each of the catalyst components {a) to (d).
The above-described each catalyst component is
generally dissolved in a solvent used in the reaction, and
supplied to a reactor.
[0033]

The “embodiment that the c¢hromium compound (a) and
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As shown in Fig. 1, ethylene is continuously supplied to the reactor
10 from an et hyl ene supply piping 12a via a conpressor 17 and the
first supply piping 12. Were the conpressor 17 is, for exanple,

t wo- st age conpression system a circulation piping 31 is connected to
the first stage, and a circulation piping 21 is connected to the
second stage, thereby making it possible to reduce electricity
consunption. Furthernore, a solvent wused in |ow polynerization
reaction of ethylene is supplied to the reactor 10 fromthe second
supply pipitR@ BbIuminum-con®Rih{ey OBRPolAAT, (d)NEaLd aBUBLRRAIY
(a) and the pyrrole conpound (b) previously prepared in the catalyst
tank | c areontaptédd ie hbe Naadited I fElun ihetSeeidsn sihe! y£pitReng
13 via a catal yst supply piping 13a, the al um num contai ni ng conpound
(c) is suppkaetiémpnandemédms dtisatppdyclpigm ngudodinent tiwe maintained
hal ogen- cont ai ni ng conmpound (d) is supplied fromthe fourth supply

pi pi ng 15. eMenreint hehsuppdy- @dhttdieni supsasmsainadabtienplpe-sdefined
to the reactor 10 fromthe second supply piping 13 via a supply

pi pi ng. FuPPReFABREY$h qamponrats dRke Fﬁ% Z8aRYFum cont ai ni ng

d [ |ied to th t it hi |, m.nutes . of th
Contact ti b wi (RATS PSR G BoRRETRITAT 0 "M bet S ippFeBases

the react 0gplf (I SEEAMMAUPRLYLPIEIAG 1S via a supply piping,
In employing thrs system when a static mxer or the like is provided
bet ween t hg¢ogggpnd piping 13 and the reactor, a uniformm xture of
each catal yst conponent can be supplied to the reactor, and as a
resul t, stirringrpowertief dfh@achaebbtitioe 1dtKe khAdMi40] series

In the enbodi nent of the invention, the reaction tenperature in the
react or 10cataljester alded f iam 6hé o LEHdimandf ep&bl ¥hé r anvEhttion200€,
and nore preferably from80 to 170C The reaction pressure is
i n a rangegetexghier aFkat f then pyrralepconponed wb) 2536 Ko, to 50
preferably from5 to 150 kg/cn2, and _nmore preferably from 10 to 100
kgf / cne. [B9493. and prefprahlv,fromdi &0 20,0168 roPed: molenafi the
preferably ﬁondijct edcs%:h t$at. @a nol ar %at it?erf 1ihexene_ 10,8t hxl ene
in the rea€ f%ﬁ'T?qU|8 ffﬁ% ar 3Hcen?? tioncof A-HeXeRe SO raa

eXERe R SFERtE P on
i quid)/( C ragi f1ethy e eagtli QUL i rom
0.05 to 1 BoRbegRCRRl o EpoR, 10k 200° AslekG SR R LY Fpohy
preferred {hatoi P56 hEoLasSs Pbr mEDOtLAUKS ERFSHI N, cohpclindl.Y SHthen
concentration, reaction pressure and other conditions are adjusted
such that the malagehatbmtainindexampoilnd ei{ldy| dze ¢ontdimedeaint | €he
liquid is in the above range, and in the case of a batchw se

reaction, theomiogetseries catphmst atthdchalogentrontE@ioingl gompaund i s
in the above range. This has_the tendency that by-groduction of
conmponent s (Rhvitfig £&°Moill i ¥Ry pBi APLAPgha@n: PheferaPlyr frofexentr i 30

suppressed, §er oy, (el LS SASLiRLRSLGSidud Yag, 1 hexene.

[0035]

In the embodiment of the invention, the amount of
the chromium series catalyst used is not particularly
limited, but is generally from 1.0x1077 to 0.5 mole,
preferably from 5.0x107 +to 0.2 mole, and further
preferably from 1.0x107® to 0.05 mole, in terms of chromium

atom of the chromium compound (a) per 1 liter of the
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The reaction liquid continuously withdrawmn fromthe bottom of the
reactor 10 via a piping 11 is that trinerization reaction of ethylene
is stopped by a deactivator supplied froma deactivator supply piping
1la, and such a reaction liquid is supplied to the degassing tank
20. In the degassing tank 20, unreacted ethylene is degassed fromthe
top thereof, and circulated and supplied to the reactor 10 via the
circulation piping 21, the condenser 16, the conpressor 17 and the
first supply piping 12. The reaction liquid fromwhich unreacted

et hyl ene haglbgeg gee arsisneed ihservg.hhggavm fromthe bottom of the
degassi ng K20, ‘%pera 87 -condi ti ons of the degassi ng tank

20 are that the I €&.4J.8 gener -fro 254;&5

preferably from%%npgé%c%dgﬁd %hec%!rrééégéen%%%%lera yléi;yrldm rjlsg:rrnal
pressures pample kghsMethgldnar elenalld {4 0f RALTHatREEa3Y hexkled0
kgf /anm2. [0043 Subsequently, the reaction |liquid from which
unr eact ed @hliyhengsgas hesikeen segastigidre t andegasSidkaiaeld 28ni S
wi t hdrawn fromthe bottom of the degassing tank 20, and supplied to
an et hyl eneedephivi twme 0¥ meB0ndye a plpi tigi L asden tthe gidoploehéon
separation colum 30, ethylene is distilled away fromthe colum top
by distill afi dnhexene doupigdednghaxeppptarde dAher mggror 10 vi a
the circulation piping 31 and the first supply piping 12. The
reaction |ilBBP8I from which ethyl ene has been renoved is withdrawn
fromthe b?%tfm N Operation conditions of the ethyl ene

separ ati on ‘€3tYFA*R0 are that the top pressure is generally from

normal pressure L2 8 ref erably fr r | res
to 20 kgf/cng, ?n%%lﬁ%é&gj ét}%ornaﬁaﬁ() %fai%gyé{er?e?gﬁ'ﬁyri?&o _ ﬁ%}!
500, and pegef ghabhy eheO@nBodih@nt 08 [HB44hvention 1B€appaELEONthe
liquid fromwhich ethylene has been distilled away in the ethyl ene
separ at i onréattivn HE iah Wi-cldEanwnchhobet denddticaniol af Belebhyl ene
separation colum 30, and supplied to a high boiling separation
colum 40 by a $iqgh g SAvent tilse npitgpalrgikcinhgrie phint terh. c dlowsnezn),
conponents with high boiling point (HB: high boiler) are w_thdrawn
fromthe b&e¥omxampdest i thakne pasuraseeh WdneEsbrrgg eongddercdigave
been separated is withdrawn fromthe top by a_pipina 42.

Oper ati on EBREFRFhPHITITREDMG BevHPeg £ QﬁaflattPoﬁ%c&aﬁﬁﬁMGt&F‘%'
that the top pressure is %enq:%al ly from0, 1 1o, 10 kaf/cnP, .and_
preferably PRD. RPs gﬁn/cr’%f,’ and-the Ferrux ra |on(eFQI B)pi s 7
general l'y é%&@yﬁfé:&&% ' arg,@tghgf’er %9%!&139&?19; 1 xﬁé)tl'%&cyclohexane,

2,2,4-trimathylpentane and decalin; and aromatic

ary

hydrocarbons such as benzene, toluene, xylene,
ethylbenzene, mesitylene and tatralin are used.
Furthermore, an da-clefin low polymer may be used as a
solvent. Those can be used alone or as a mixed solvent.

In particular, the preferred solvent is chain
saturated hydrocarbons or alicyclic saturated hydrocarbons,
having from 4 to 10 carbon atoms. When those solvents are
used, by-produced polymers such as a polyethylene can be

suppraessed. Furthermore, when the alicyclic saturated
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[ 0045] Subsequently, the reaction liquid withdrawn as a
distillate fromthe top of the high boiling separation colum 40 is
supplied to a hexene separation colum 50 by the piping 41. In the
hexene separation columm 50, 1-hexene is distilled away by
distillation fromthe top by a piping 51. Heptane is w thdrawn from
the bottom of a hexene separation colum 50, and stored in a sol vent
drum 60 via a solvent circulation piping 52, and circul ated and
supplied as a reaction solvent to the reactor 10 via the second

supply piphg@ 1 i ops congdl L1 0,

Separation co u%ﬁrgﬁnargrgﬁg%g§heﬂ%§% g%%% re %%ﬁ%ﬁ?ﬁgfgﬁ¥§$ﬁriﬂan 1
to 10 kof / gkaiapd preferably fromO0.5 to 5 kgf/cnR, and the refl ux
ratio (RID) is generally fromO to 100, and preferably fromO0.1 to
20. Exanpl g20B9946] The present invention is described further
specifically based on the exanples. However, the present invention is
not |imtedProduihtibnl hevhed) ek amullesiso lbar padymeérdoes not depart
fromits gist. [0047] (Exanples 1 to 3, and Conparative Exanple 1)

A chromi um seri eEheatalyefinadqw epakymtenising the present invention
pyrrole(2,5-dnethy|p¥(role) containing a Ryrro[e di ner having a given
concent r at MSANEHARNCL AIIE@F comprising a plurality of an a-olefin as

a monomer being bonded. Specifically, it means a polymer
comprising 2 to 10 of an d-olefin as a monomer being
bonded.

The production method of an d-olefin low poelymer is
described by referring to an example of the production of
I1-hexene which is a trimer of ethylene as an d-olefin low
polymer using ethylene as an a-olefin.

Fig. 1 4is a view explaining a production flow
example of an o-olefin low polymer in the embodiment of
the inventicon. The production flow example of l-hexene
using ethylene as a raw material shown in Fig. 1 shows a
completely mixing and stirring type reactor 10 in which
ethylene is subjected to low polymerization in the
presence of a chromium series catalyst, a degassing tank
20 that separates an unreacted ethylene gas .from a
reaction liquid withdrawn from the reactor 10, an aethylene
separation column 30 +that distills ethylene in the
reaction liquid withdrawn from the degassing tank 20, a
high boiling separation column 40 that separates a high

boiling substance {hereinafter referred to as “HB” (high
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Dehydr at ed heptane (150 m) was charged in a gl ass-nade three-necked
flask having a stirring machi ne, and 2, 5-di net hyl pyrrole (0.016 nol)
having a given purity shown in Table 1 and triethylal um num (0.016
nol ) were added thereto. Tenperature of the flask was

el evated, and ref lux of heptane was conducted for 3 hours at norma
pressures. Thereafter, the flask was cooled to 80C

Subsequent |y, 0.0027 nol of chrom um 2-et hyl hexanoat e was added,

foll owed by heating at 80C for 30 m nutes. Thereafter, t he
flask was ¢Qohgdy§ 0 £Q0Mm{enmeL [ fl
separ at ed E %ecynt at"?on dE %ﬁﬁas%ﬁs%rﬁg f'faf,é’l§1 g the

hours. ethyhexé, s%ﬁﬁrﬁﬁl?élﬂt F1HRP0F0 | S ahl tﬁ‘ehgkéﬁg lb%%irfa@ionl

cat al yst preparat|on was neasured. The results are shown in Table
(0048] colunhe5anthay difstdauesithe reac¥porsSkiguind withdYaMnoEirban
of weight of deposits to the total weight of chrom um

2- et hyl hex&heatgp t oifet hlyé ethiygh abokilhug asapaaidgnnechyiquyr rdfl etased
for the preparation of a chrom umseries catalyst. The

concent r at Adatdll Ay rlothexgpser was obt ai ned by an internal

ref erence net hod (p xylene) by conducting GC analy5|s (0049]
theérmore, a compressor 17 +that circulates an

unreacted ethylene separated in the degassing tank 20 and
the condenser 16 into the reactor 10 via a circulation
piping 21 is provided.

[0038]

In Fig. 1, the reactor 10 includes conventional
reaetors equipped ﬁith a stirring machine 1l0a, baffle,
jacket and the like. As the stirring machine 10a, a
stirring blade of the type such as paddle, pfaudler,
propeller, turbine or the like is used in a combination
with a baffle such as a planar plate, a cylinder or a
hairpin coil.

[0039]

As shown in Fig. 1, ethylene is continuously
supplied to the reactor 10 from an ethylene supply piping
12a via a compressor 17 and the first supply piping 12.
Where the compressor 17 1is, for example, two-stage
compression system, a circulation piping 31 is connected
to the first stage, and a c¢irculatien piping 21 is
connected to the second stage, thereby making it possible

to reduce electricity consumption. Furthermcre, a solvent
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[ TABLE 1] Concentration of pyrrole diner (% by wei ght) Amount of
deposit (% Exanple 1

used in low polymerization reaction of ethylene is
supplied to the reactor 10 from the second supply piping
13.

On the other hand, the chromium cempound {a) and the
pyrrole compound (b) previcusly prepared in the catalyst
-tank le are supplied to the reactor 10 from the second
supply piping 13 via a catalyst supply piping 1l3a, the
aluminum-containing compound (c) iz supplied from the
third supply piping 14, and the halogen-containing
compound {d) is supplied from the fourth supply piping 15.
Here, the halogen-containing compound (d) may be supplied
to the reactor 10 from the second supply piping 13 via a
supply piping. Furthermore, in the event that the
aluminum~containing compound (c) is supplied +to the
reactor within several minutes of the contact time with
the chromium compound {(a), it may be supplied to the
reactor 10 from the second supply piping 13 via a supply
piping. In employing this system, when a static mixer or
the like is provided between the second piping 13 and the
reactor, a uniform mixture of each catalyst component can
be supplied to the reactor, and as a result, stirring
power of the reactor can be reduced.

[0040]

In the embodiment of the invention, the reaction

temperature in the reactor 10 is generally from 0 to 250°C,

preferably from 50 to 200°C, and more preferably from 80
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1.30 6.46 2 0.75 8.64 3 0.20 8.47 Conparative

to 170°C.

The reaction pressure is in a range of generally
from normal pressures to 250 kgf/cm?, preferably from 5 to
150 kg/cm?, and more preferably from 10 to 100 kgf/cmﬁ.
[0041]

The trimerization reaction of ethylene is preferably
conducted such that a molar ratio of l-hexene to ethylene
in the reaction liquid ((molar concentration of l-hexene
in reaction liquid)/{(molar concentration of ethylene in
reaction liguid)) 4is from 0.05 te 1.5, and particularly
from 0.10 to 1.0. Specifically, it is preferred that in
the case of a centinuous reaction, a catalyst
concentration, reaction pressure and other conditions are
adijusted such that the molar ratio of l-hexene to eéhylene
in the reaction liquid is in the above range, and in the
case of a batchwise reaction, the reaction is stopped at
the time that the molar ratio is in the above range. This
has the tendency that by-production of components having a
boiling point higher than that of 1l-hexene is suppressed,
thereby further increasing selectivity of l-hexene.

[0042]

The reaction liquid continuously withdrawn from the
bottom of the reactor 10 wvia a piping 11 is that
trimerization reaction of ethylene is stopped by a
deactivator supplied from a deactivator supply piping lla,

and such a reaction liquid is supplied to the degassing
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Exanple 1 5.30 23.2 [0050] It is seen fromthe results shown
in Table 1 that when a chrom um series catal yst was prepared using
2,5-di methyl pyrrole having a concentration of a pyrrole dinmer of 2%
by weight or less (Exanples 1 to 3), the anount of deposits in the
flask used for catalyst preparation is snaller. Therefore, when those
pyrrol e conpounds are used as a catal yst conponent in producing an
a-olefin | ow polyner, the anount of deposits adhered to a reactor
wal |, an inpeller, a nozzle and the like is reduced, and it is

expect ed 1 ighyashankifathe SaPlPAMR! danidfd Milddored JtiiT6h8! 160!

and the |ike can be prevent rom ng. ‘Furthernore, ects

can be expaggggséacﬁmaew% Prekasge shiil £iLOCYaRid i @upplied

exchanger and a reactor is préevented from bei ng decreased, an

cat al yst feed e f k@BvBogatiW YoLapPrenear airedlitidn t @ipihgaddo; €88
stably be conducted. On the other hand, when the concentration of the
pyrrol e di npendenseedd &% bhewatayipireisGonrpal dt iarel Exhapl £id9t isupply
seen that the amount of deposits in the flask used for catal yst
prepar at i opiping ncl%.ased[.'hq ogggption liquid from which unreacted

ethylene has been degassed is withdrawn from the bottom of
the degassing tank 20.

Operation conditions of the degassing tank 20 are
that the temperature is generally from 0 to 250°C, and
prefarably from 50 to 200°C, and the pressure is generally
from normal pressures tc 150 kgf/cm?, and preferably from
normal pressures to 90 kgf/cmz.

[0043]

Subsequently, the reaction liquid from which
unreacted ethylene gas has been degassed in the degassing
tank 20 is withdrawn from the bottom of the degassing tank
20, and supplied te an ethylene separation column 30 by a
piping 22. TIn the ethylene separation column 30, ethylene
is distilled away from the column top by distillation, and
circulated and supplied to the reactor 10 via the
circulation piping 31 and the first supply piping 12. The
reaction liquid from which ethylene has bean removed is
withdrawn from the bottom.

Operation conditions o¢f the ethylene separation
column 30 are that the top pressure is generally from

normal pressures to 30 kgf/cm?, and preferably from normal
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(Exanples 4 to 6, and Reference Exanple 1) A reagent purchased
was distilled and purified to obtain 2,5-dinethylpyrrole having a
purity of 99.80% The remaining corrponent Is a pyrrole diner
(concentration: 0.2% by weight). 2, 5-Di met hyl pyrrol e was
stored under an oxygen concentration shown in Table 2 and under given
conditions, and concentration change of a pyrrole diner was neasured.
2,5-Di methyl pyrrole was stored by the foll ow ng operation.

Nitrogen and air were mxed to nake up a nitrogen gas havi ng a given
oxygen con Lon,.5 g:?di h y af a gon
(purity 99528%@{‘\/\%2 & arztgae $f l’eezm\;\&hyyégc%t?ggf‘ t{l E%thlstu%ed
W th nitroggRerdPdpBrom 0 to HbkE- HHd%fé%W%rBheb' QU§BYI@69par ed
to have a given oxygen concentrafion was sanpled, and it was
confirmed oohe]a given concentration using Tel edyne oxygen anal yzer
(trace oxygen anal yzer). Thereafter, the nitrogen gas was introduced
into the test tUlhe t keacybot hildemiedy ook, wAighs gibhydenearhag Sbeah)
was substituted wth the nake-up gas, and the test tube was all owed
to stand afipbbldednpeait dme the dathybeme separatiopyqodgumnl |3 A8 to
stand, gas substitution of the gas phase part of the test tube was
repeat ed eYaFydI3¥mhofrem ZtBGDlli’t%‘f‘Fﬁﬂ pWr oFRentREIfRe J separatiprhen

d of t h d_th tratjon of I
G ner was ERBBCa N | AGS PHRFAEINCER ! rai RO PWCRObL A nBPRyRhon

|2nt ernal rgference, ’E}hé’dpi&ﬁ%" £0) 12 G d 3 HAS Y WBalAe i8R ©

colunn 40, components with high boiling point (HB: high
boiler) are withdrawn from the bottom. A distillate from
which high beiling components have been separated is
withdrawn from the top by a piping 42.

Operation conditions of the high boiling separation
column 40 are that the top pressure is generally from 0.1
to 10 kgf/cm®, and preferably from 0.5 to 5 kgf/cm®, and
the reflux ratio (R/D) is generally from 0 %o 100, and
preferably from 0.1 to 20,

[0045]

Subsequently, the reaction liquid withdrawn as a
distillate from the top of the high boiling separation
column 40 is supplied to a hexene separation column 50 by
the piping 41. In the hexene separation column 50,
l-hexene is distilled away by distillation from the top by
a piping 51. Heptane is withdrawn from the bottom of a
hexene separation cclumn 50, and stored in a solvent drum

60 via a solvent circulation piping 52, and circulated and
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[ 0053]

[ TABLE 2] Exanple Reference Exanple 4 56 1

supplied as ‘a reaction solvent to the reactor 10 via the
second supply piping 13.

Operation conditions of the hexene separation column
50 are that the top pressure is generally from 0.1 to 19
kgf/cm®, and preferably from 0.5 to 5 kgf/cm?, and the
reflux ratio (R/D) is generally from 0 to 100, and
preferably from 0.1 to 20.

Examples
[0046] -

The present invention is described further
spacifically based on the examples, However, the present
invention is not limited to the following examples so far
as it dees not depart from its gist.

[0047]
(Examples I to 3, and Comparative Example 1)

A chromium series catalyst was prepared using
pyrrole(2,5-dmethylpyrrole) containing a pyrrocle dimer
having a given concentration shown in Table 1.

Dehydrated heptane {150 ml) was charged in a glass-
made three-necked flask having a stirring machine, and
2,5-dimethylpyrrole (0.016 mol) having a given purity
shown in Table 1 and triethylaluminum (0.016 mol) were
added thereto.

Temperature of the flask was elevated, and reflux of
heptane was conducted for 3 hours at normal pressures.

Thereafter, the flask was cooled to 80°C.
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Oxygen Concentration (% 0 0.1 1 21 Concentration of pyrrole diner (%
by weight) Time (hr)0 0.20

Subsequently, 0.0027 mol of chromium 2-ethyl-
hexanocate was added, followed by heating at 80°C for 30
minutes.

Theréafter, the flask was cooled to room temperatura,
a solution in the flask was separated by decantation, and
the flask was dried at 150°C for 8 hours.

Next, the amount of deposits in the flask used for
catalyst preparation was measured. The results are shown
in Table 1.

[0048]

The amount of deposits is expressed as the
proportion of weight of deposits to the total weight of
chromium 2-ethylhexancate, ' triethylethyl aluminum and
2,5—dimethylpyrr§le used for the preparation of a chromium
_series catalyst.

The concentration of a pyrrole dimer was obtained by
an internal reference method (p-xylene) by conducting GC
analysis.

{00451
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0.20 0.20 0.20 72 0.19 0.17 0.11 0.89 144

[TABLE 1]
Concentration
Amount of
of .
) deposit
pyrrole dimer (%)
{% by weight)
1 1.30 6.46
Exanple 2 0.75 8.64
3 0.20 8.47
Comparative
1 5.30 23.2
Example
[0050]

It is seen from the results shown in.Table 1 that
when a chromium series catalyst was prepared using
2,5~di::}ethy1pyrrole having a concentration of a pyrrole
dimer of 2% by weight or less (Examples 1 to 3), the
amount of deposits in the flask used for catalyst
preparation 4is smaller. Therefore, when those pyrrole
compoﬁnds are used as a catalyst component in producing an
d-olefin low polymer, the amount of deposits adhered to a
reactor wall, an impeller, a nozzle ’and the 1like is
reduced, and it is expected that a tank wall, a pipe wall,
an impeller, an internal c¢coil and the 1like can be
prevented from fouling. Furthermeore, the effecta can be
expected such that heat exchange afficiency of a heat
exchanger and a reactor is prevented from being decreased,
and catalyst feed of from a catalyst preparation tank to a
reactor can stably be conducted.

On the other hand, when the concentration of the
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0.34 0.68 0.58 2.13 298 0.62 1.06 1.60 3. 34

pyrrole dimer exceéds 2% by weight (Comparative Example 1},
it is seen that the amount of deposits in the flask used
for catalyst preparation is increased.

[0051]

(Examples 4 to 6, and Reference Example 1)

A reagent purchased was distilled and purified to
obtain 2,5-dimethylpyrrole having a purity of 99.80%. The
remaining compcnent is a pyrrole dimer (concentration:
0.2% by weight).

2,5-Dimethylpyrrole was stored under an oxygen
concentration shown in Table 2 and under given conditions,
and concentration change of a pyrrcle dimer was measured.

2,5-Dimethylpyrrole was stored by tﬁe following
operation.

Nitrogen and air were mixed to make up a nitrogen
gas having a given oxygen concentration. 5 ml of
2,5-dimethylpyrrole after distillation (purity 99.80%) was
charged in three way cock test tube substituted with
nitrogen.

[0052]

Make-up nitrogen gas previously prepared to have a
given oxygen concentration was samplea, and it was
confirmed to be a given concentration using Teledyne
oxygen analyzer (trace oxygen analyzer). Thereafter, the
nitrogen gas was introducaed into the test tube through

three way cock. A gas phase part (50 ml) was substituted
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[ 0054] It is seen fromthe results shown in Table 2 that when
2,5-dinmethyl pyrrole is, after purification, sealed with a nitrogen
gas having an oxygen concentration of 1% or |ess, and stored under

| ight shielding (Exanples 4 to 6), the concentration of the pyrrole
dinmer is maintained at 2% by wei ght or |less. Therefore, when those
pyrrol e conpounds are used as a catal yst conponent in producing an
a-olefin | ow polyner, the anount of deposits adhered to a reactor
wal |, an Inpeller, a nozzle and the like is reduced, and it is
expected th a nk |1. a_pipe | ., an inpel l.er, an interngl .coil
and the Iilgglttgaﬁth%e I'|b£\lr,€eveurﬁe Tr o#@oﬁ‘?n&e Ur TR nBPE, a?%%“%%f &8t s
can be exp C mt&géq_t 5xehaRg figliency of a heat
exchanger %?1: ﬁg ?gag?%ﬁr{'a%s preavent eg%fra%%ib%?éng@decreased, and

catal yst feed ofph# iy 2aGRbalng! tBr GRANAM,| Qfhd ABKLLLL BuERAL AN thaN
stably be conduct ed. On the ot her hand, when

2, 5-di net hyapy ipialse isarefl ofr 4y | tésht tabe saal efepédted 8vérpoen
gas having an oxygen concentration of 21% (air) (Reference Exanple
1), it is bewmstha?,ithimthydpyrdblenwasssampledsehry given Weiriedt he
i nvention has been described in detail and with reference to the
speci fi c efBodiimmt shewer daf | Takley B, pandpphremonasndratirnl |af Bn
the art that various changes and nodifications can be made therein

wi t hout deB¥FEPHY FHBRY t¥R° Jdiuzegdh #itBoffE -t hBa@ foncentratiop; yas
application,is.based on Japanese Pat.ent pligatio Pat en

Appl i cat i oﬁbkﬁ?'mi%g%! o emaﬁeﬁe;ﬁgfgﬂ% ™ %fodzo“(rg)g,(’q{a"ﬁge ntire
contents thereof i i or at ef erence. Industrial
Applicability [0%%%]£wsﬁq{s€%&%ggf’ﬁg{?o’?ﬁ%{g{bsent invention, in

the productgpesspf an a-olefin Iow polyner, deposits adhered to

[TABLE 2]
Example Reference
Exampla
4 5 6 L
Oxygen Concentration (%) 0 0.1 1 21
concentration | Time (hr) 0| 0.20 | 0.20 | 0.20 0.20
of pyrrole 72| 0.19 0.17 0.11 0.89
dimexr 144 | 0.34 0.68 0.58 2.13
(% by weight) 298| 0.62 | 1.06 | 1.60 3.34
[0054]

It is seen from the results shown in Table 2 that
when 2,5-dimethylpyrrcle is, after purification, sealed
with a nitrogen gas having an oxygen concentration of 1%
or less, and stored under light shielding (Examples 4 to
6), the concentration of the pyrrole dimer is maintained
at 2% by weight or less. Therefore, when those pyrrole

compounds are used as a catalyst component in producing an
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a catal yst preparation tank and a rector are reduced, and running
operation can be stabilized. Therefore, the industrial value of the
present invention is remarkable. CLAIMS 1. A production nethod of an
a-olefin | ow polynmer, which conprises polynerizing an a-olefin in the
presence of a chromi um series catal yst, characterized in that:

the chrom um series catalyst is constituted of at |east a chrom um
conpound (a), a pyrrole conpound (b) and an al um num cont ai ni ng
conmpound (c), and a concentration of a pyrrole dimer contained

in the pyrpabeeg@APOURpbimbR,  Bfe CAAOM MBS Cdiiss 43! Aldrilrelindb as
applied to the | ow polyrrerlzatlon reaction of the a-olefin is 2% by

wei ght or lreagtbasedhId, t Qe Pimpel e 0NRAOUASz%1e . and ThHe [ragBIckison
nmet hod of an a-olefin IOM/ponner as claimed in claim1,

char act eri zeducad} hand tite oy renglestednpbatda( bank swakh) ed piipieh wall,
inert gas having an oxygen concentration of 1%or |less after
purificatien, ameeblered amdemiaxged skpdldiagd the THele ochaay | be
met hod of an a-olefin Iowfpolyner as claimed in claim

char act er i PEAVPRted af *PRe FOPLABSe cgﬁﬁ%ﬂﬁ‘“‘?’fﬁr i Ehe Bﬁf?ﬁF% Ravi F?@

one o Huish bty ebp i s oy o ¥ svon slore.” 4 Tig
exchanger and a reactor is preventgd from being decreased,
and catalyst feed of from a catalyst preparation tank to a
reaction can stably be conducted.

On the other hand, when 2,5~dimethylpyrrole is,
after purification, sealed with a nitrogen gas having an
oxygen concentration of 21% ({air) (Reference Example 1),
it is seen that the pyrrole dimer is increased.

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 arxt 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. 2006-354249) filed
Decembar 28, 2006, the entire contents thereof being
hexreby incorporated by reference.

Industrial Applicability
[0055]
According to the present invention, in the

production of an o-olefin low polymer, deposits adhered to
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characterized in that the chrom umseries catalyst is constituted of
a conbi nation of the chrom um conpound (a), the pyrrole conpound (b),
t he al um num cont ai ni ng conpound (c) and a hal ogen-cont ai ni ng
conmpound (d). 5. The production nmethod of an a-olefin | ow polyner as
claimed in claim1, characterized in that the a-olefin is ethyl ene.
6. The production nethod of an a-olefin | ow polyner as clained in
claim1, characterized in that the a-olefin | ow polyner is 1-hexene.
7. A storage nmethod of a pyrroie conmpound, characterized in that the
pyrrol e conpudibscPprebhediisRdeiienas@al efodddd 4k | NEIdcBS and
havi ng an oxygen “concentration of 1% or |ess under |ight shielding,
and idbahidgCOBperAtidn Oltad ®BepPystabflikd®S | NThéfefy¥d Ol &hea
conmpound is 2% by wei ght or |ess based on the pyrrol e conpound.
industrial value of the present invention is remarkable.
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CLAIMS

1. A production method of an a-olefin low polymer, which comprises
polymerizing an a-olefin in the presence of a chromium series catalyst, characterized

in that:
the chromium series catalyst is constituted of at least a chromium compound

(a), a pyrrole compound (b) and an aluminum-containing compound (¢), and
a concentration of a pyrrole dimer contained in the pyrrole compound (b) in
the chromium series catalyst that is applied to the low polymerization reaction of the

a-olefin is 2% by weight or less based on the pyrrole compound (b).

2. The production method of an a-olefin low polymer as claimed in claim 1,
characterized in that the pyrrole compound (b) is sealed with an inert gas having an
oxygen concentration of 1% or less after purification, and stored under light

shielding.

3. The production method of an a-olefin low polymer as claimed in claim 1,
characterized in that the pyrrole compound (b} is a pyrrole having one or plural alkyi

group having from 1 to 4 carbon atoms.

4. The production method of an a-olefin low polymer as claimed in claim 1,
characterized in that the chromium series catalyst is constituted of a combination of
the chromium compound (a), the pyrrole compound (b}, the aluminum-containing

compound (¢) and a halogen-containing compound (d).

5. The production method of an a-olefin low polymer as claimed in claim 1,

characterized in that the a-olefin is ethylene.

6. The production method of an a-olefin low polymer as claimed in claim 1,

characterized in that the a-clefin low polymer is 1-hexene.

7. A storage method of a pyrrole compound, characterized in that the pyrrole

compound is purified, and then sealed with an inert gas having an oxygen
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concentration of 1% or less under light shielding, and
that a concentration of a pyrrole dimer in the pyrrole compound is 2% by
weight or less based on the pyrrole compound.
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