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Boron Trifl uofide Conmpl ex Conpound for Polynerization of Trioxane 4%2545’1
Background of the Invention 1. Field of the Invention Tl*[g,l'g;m-]
present invention relates to a boron trifluoride conplex conmpound. M
particularly, it relates to a boron trifluoride conplex catalyst show :(7;

excel l ent operation stability during honbpol yneri zation of trioxane o ﬂfﬂwb(d)

copol ynerization of trioxane and a cyclic ether. 2. Description of

Rel ated Art .~ Baron, triflyoride has en w del ed as a

catal yst for var PO TEQEPT‘S%E”“H’&%E&@PBBPQ%P ymegiatiaf o) Taioxae \/
condensati on, rearrangenent and cyclization reactions. Bor on

trifluoride is a colorless inconbustible gas under the conditions of- room

t enper at ure and, nor nal essur and it is used in a formof ‘a gas or a
conpl ex co 8&1‘15”\»%!?“%93?&&%"8 conpound such as nethyl al cohol, ethyl

al cohol , phenol, tic acid, diethyl ether, n-dipropyl ether and
n-di butyl et ﬁe#feld&%ﬁetnvenmn Heretof ore, the physical properties of the

conpl ex conpounds ha been .i.nvestigated from an academ c viewpoi nt. For
exanpl e, there have \éﬁgnprggﬁnitiué%fngxa? gl-gla?es to a g]oron trifluoride complex compound.
More particularly, it relates to a boron trifluoride complex catalyst showing excellent

operation stability during homopolymerization of trioxane or copolymerization of

trioxane and a cyclic ether.

2. Description of Related Art

Boron trifluoride has been widely used as a catalyst for various reactions
such as polymerization, alkylaﬁoq, condensation, rearrangement and cyclization
reactions.

Boron trifluoride is a colorless incombustible gas under the conditions of
room temperature and normal pressure, and it is used in a form of a gas or a complex
compound with an organic compound such as methyl alcohol, ethyl alcohol, phenol,
acetic 'acid, diethyl ether, n-dipropy! ether and n-dibutyl ether.

Heretofore, the physical properties of the complex compounds have been
investigated from an academic viewpoint. For example, there have been carried out
researches concerning the chemical shift in fluorine-19 and isotopic equilibrium in the
boron trifluoride complex compound (Zh. Fiz. Khim. (1974), 48(4)) and .th'e infrared
radiation spectra of vapor mixture from a solution which has various ranges of the
ratio of ethyl ether to boﬁm trifluoride (Zh. Fiz. Khim. (1967), 41(11), 2772-6).
However, these researches were carried 6ut. from the view point of the physical
properiies.  Accordingly, these publications neither teach to use the complex

compound of boron trifluoride with the organic compound as a catalyst, nor disclose



researches concerning the chemcal shift in fluorine-19 and isotopic
equilibriumin the boron trifluoride conplex conmpound (Zh. Fiz. Khim”
(1974), 48(4)) and the infrared radiation spectra of vapor m xture froma
solution which has various-ranges of the ratio of ethyl ether to boron
trifluoride (zZh. Fiz. Khim (1967), 41(12), 2772-6). -However, these
researches were carried out fromthe view point of the physical

properties. Accordingly, these publications neither teach to use the
conpl ex Gumpeflasts effthe cerapound for gatalytéc autivitieshe or gani ¢ conpound as a
catal yst, nor disclose 2
any effects of the Whepdhedbdron triflwdridei complekvédmmpawnd is applied to viMieus t he
boron trifluoride conplex conpound is applied to various reactions, it is

wel | knownreabiadnsa itcispdlEknevenibamnal coinpléxesdmiioid alilus ) aiiiCas Qkya1ié solvedy t
to boron trifluoride is often used. As the inert organic solvents, there

are known inditl thhakdrCtrifiidrideas SRS usdiC h ARThE SiHre ByaniEcdiiits NBBEARNR 1813¢m

cycl ohexane, aromatic hydrocarbons such as benzene and toluene, and the

l'ike. aliphatic hyd®bdasons%eh Sas ﬁel?ﬁaljﬂé? HeRa é'l{elp\:'ﬁ{é ?ls%gfcﬁm&?éngo% g and

the diluted  conpl'ex conpound have been used as a po !zat!on’cata yst

L1 oxane wLROGY BT S o PRdkng YRR DR HIEE S Y Mo “5. 089, 510 and

orher as & catal yot 1 18T bEPR SRR oRlhieK coiBlnd Sl She’dikleg
complex compound have been used as a polymerization catalyst for the
homopolymerization of trioxane and the copolymerization of trioxane with cyclic ethers.
For example, U.S. Patent No. 2,989,510 and No. 2,989,506 disclose a method
employing boron trifluoride-n-dibutyl ether as a catalyst for polymerization of trioxane.
U.S. Patent No. 3,027,352 discloses a.method employing boron triﬂuoride-dieth&l ether
as a catalyst for copolymerization of trioxane and ethylene oxide. U.S. Patent No.
5,144,005 recently issued describes a complex compound which has equimolar
proportions of boron trifluoride and n-dibutyl ether, diluted with cyclohexane, for use
as a polymerization catalyst for the copolymerization of trioxane and dioxolane.

When the conventional boron trifluoride complex compound of boron
trifluoride with an organic compound capable of forming the complex compound
therewith, especially the complex compound of boron trifluoride with ethérs, ié
employed as a catalyst for polymerization of trioxane after dilution with an organic
solvent inert to boron trifluoride, there has occurred problems such that the operation
becomes unstable due to unstable polymerizatipn behavior and that polymerization

yield changes due to the unstable operation. However, no effective solution for these

problems has been proposed, and it has been difficult to continue the polymerization



U S. Patent No. 3,027,352 discloses a nethod enpl oying boron
trifluoride-diethyl ether as a catalyst for copol ynerization of trioxane
and et hyl ene oxide. U S. Patent No. 5,144,005 recently issued describes a
conpl ex conmpound whi ch has equi nolar proportions of boron trifluoride and
n-di butyl ether, diluted with cyclohexang, for use as a polymerization
catal yst for the copol yneri zation of trioxane and di oxol ane.

When the conventional boron trifluoride conplex conpound of boron
trifluoride with an organi c conpound capabl e of form ng the conpl ex
conpound therewith, especially the conplex conpound of boron trifluoride

wth et her%mh&rﬁﬁh@%@eﬁ&oﬁ catal yst for polymerization of trioxane
after dilution with an organic solvent inert to boron trifluoride, there

h d bI d t
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gﬁnﬁf ;' 5? t°'&ﬁ§eﬁl?ﬂ?m prsyation is markedly eghanged by rﬂmn”lﬁmmcemﬁémcm@nd

extensive ag& i nt ive studies to solve_ the above problens. As a result,
t hey have ¥ l{aﬁea gpeqHic mplar gatig of peropiif] dr apersanioepmpound

mar kedly e enpl oyi ng a conpl ex conpound
y apgb C1'}gc))rmmr;g;pa ():/omp ex comggund therr(reemh and accomplished the present

invention.

Accordingly, the present invention relates to a .solution containing a boron
trifluoride complex compound, which solution comprises (a) a boron trifluoride complex
compound of boron trifluoride with an organic compound and (b) a free organic
compound which is an organic compound not forming a complex compound with boron
trifluoride though capable of doing so; in which solution, boron trifluoride is contained
at an amount of 0.98 mole or less based on one mole: of the total amount of said organic
compound contained therein. In other words, the boron trifluoride complex compound
solution contains 0.98 mole or lesé of i)oron triflucroide based on one mole of the total
amount of said organic compound capable of forming complex compounds contained in
the sblution.

Further, the present invention relates to a method of polymerization or
copolymerization of trioxane using the boron trifluoride complex compound solution of

this invention as a catalyst.

Detailed Description of the Invention

The boron trifluoride complex compound containing solution of the present



sol ution which has a specific nolar ratio of boron trifluoride to an
organi ¢ conpound capable of form ng a conpl ex conpound therew th, and
acconpl i shed the present invention. Accordi ngly, the present

i nvention relates to a solution containing a boron trifluoride conplex
conpound, which solution conprises (a) atboron trifluoride conpl ex

conpound of boron trifluoride with an organic conpound and (b) a free
organic coqgound_mhich i s an organi c_conpound not forming a conplex
conpound Vii2ith OpgEANdHh corppguindg dermeiastdemplgx eaipedinslsorith dionep Enflueniderand Hree
solution, boron trifluoride is contained at an anmount of 0.98 nole or |ess
based on cwgamiglcemppundscapsbld ofaforming efmplak dompgamdscbutcnotpdeing soonWiened
therein. In other words, the boron trifluoride conplex conpound solution
cont ai ns (the&mming of botars trifbforiverexceddsi(f.98 aroié, Hepbsiteih the fona ofahe appedrhe
total anount of said organic conpound capable of form ng conpl ex conpounds

cont ai ned during bite polywidrization and copolymerfAsitionest tridkanb) 65 RAt K 8péiatidn
relates to a nethod of polynerization or copolynerization of trioxane

using the doghitity is'detdritRhicde AMNBLEN tHeORRNY 8RloUht Bhofbartidilsrly f@%ﬁg&%g“ as
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a catal yst. Det ai | ed Description of the Invention ron
trifluoridg GRITBE 8%06 AHRAL BR0GRDbAHORSrFRlcHd0R i91difb&It A6 3@ Wit merits in

economy and apparatus since a great amount of the organic compounds is required.

The organic compounds capable of forming a complex compound with
boron trifluoride in the present invention include alcohols, ethers, organic acids, esters
and the like. More specifically, there can be used methyl alcohol, ethyl alcohol, propyl
alcohol, acetic acid, diethyl ether, n-dibutyl ether and the like as the organic
compounds capable of forming a complex compound with boron trifluoride. In the
present invention, the most preferai)le organic compound is a dialkyl ether wherein
each alkyl group independently hés 1 to 6 carbon atoms, specifically dimethyl ether,
diethyl ether, n-dipropyl ether, n-dibutyl ether, pentyl ether and the like. These ether
compounds may be used individually or in combination.

The boron trifluoride complex compound solution of the present invention
is used after dilution with an organic solvent inert to boron trifluoride. - Suitable inert
organic solvents include aliphatic hydrocarbons such as pentane, hexane, heptane,
octane and cyclohexane, aromatic hydrocarbons such as benzene and toluene, and the
like. The preferred solvent includes cyclohexane, benzene and toluene. These
organic solvents may be used without pretreatment, but they.-aré preferably used after
removing moisture by distillation or by absorption ciehydration using zeolite and other

dehydrating agents. When the boron trifluoride complex compound is diluted with



4 sai d organi ¢ conpounds form ng conpl ex conpounds with boron trifluoride
and free organic conpounds capabl e of form ng conpl ex conpounds but not
doi ng so. Wen the anount of boron trifluoride exceeds 0.98 nole, deposits
in the formof tar appear during the polynerization and copol yneri zation
of trioxane, so that the operation stabtlity is deteriorated. Al though the
m ni mum anount is not particularly restricted, by use of a too snal

anount of boron trifluoride it is difficult to exhibit nmerits in econony
and apparé?ﬂ%mgﬁkce a great anpunt of the organic conpounds is required.
The organi ¢ conpounds cagable of formng a conPIex %onpound wi th boron
trifluoride in theAlthosght therreduaiion faethed af cidrolberonciirdlugride, gemplex
acids, esters and the |like. Mre specifically, there can be used nethyl

al cohol , eompbund solusibn of thppresentl inybwrtion iscmati particwlarlydestriejed, sheeplution

n-di butyl ether and the |ike as the organic conpounds capable of formng a
conpl ex canpphedbtaindd, forexample, blybdowing. a prestriteed gmeserof bororetriflvonidetgdas
nost preferable organic conpound is a dial kyl ether wherein each alkyl
group i ndggengkatdryamiascoingoand epablen ofitfen®ings pewniplesaicompdungtwith birbar ,

di et hyl ether, n-dipropyl ether, n-dibutyl ether, pentyl ether and the

l'i ke. Thesgifitbiigs suéld P aHRUEer @l Aeohst e dMordbvit, dHalsbutioh rhiy b6 phddirbd By
The boron trifluoride conplex conpound solution of the present invention

i s used aff,fhefll dilith AMboForAriflhBARs CeoRPI¥ENomipdahl Sdtutier, OWhicH fHad0hhde.
Suitable inert organic solvents include aliphatic hydrocarbons such as

pent ane, td Q‘qﬁ.% S
such as breh% gﬂ@%?%ﬁﬁ%‘e#e@%‘ﬁﬁ@#?%& g&gcpe ggfrig’d‘b@% Wgﬁt | %F%des

cycl ohexa% ngﬁ?aene and toluene. These organic solvents may be used
wi t hout pre%n eatnent, but they are preferably used after

The boron trifluoride complex compound solution of the present invention
obtained as described above may be used as a polymerization catalysf for trioxane
without dilution. However, it is more preferable to dilute the solution with an organic
solvent inert to boron trifluoride. |

The polymerization of trioxane is described below.

Methods for polymerization of trioxane include homopolymerization of
trioxane and copolymerization of trioxane and a cyclic ether. For example, trioxane
and a comonomer are copolymerized by bulk polymerization employing a self-cleaning
type reactor and the like. Suitable comonomers include cyclic ethers such as ethylene
(.>xide, propylene oxide, 1,3-dioxolane and 1,4-butanediol formal, and the comonomer
may be added in an amount of 0.01 to 20 mole % based on trioxane to carry out
copolymerization. Typically, methylal and the like are added to the mixture of
trioxane and co'monomer as a molecular weight regulator. The polymerization
temperature may be 50° to 140° C. The reaction period may be 0.5 to 60 minutes. In

the polymerization reaction, the boron trifluoride complex compound solution



renoving noisture by distillation or by absorption dehydration using
zeolite and other dehydrating agents. When the boron trifluoride conplex

conpound is diluted with 5
restricted. Al t hough the production nethod of the boron
trifluoride conplex conpound solution o6 the present invention is not
particularly restricted, the solution may be obtained, for exanple, by

bl owing a prescribed amount of boron trifluoride gas into the organic
conpound cfgf)‘&!ﬂ%a spmpiaxngamposnd ovigh dera tpuaridenind fise osganic cpmpoardsdeotsuch
as an ether and al cohol. Mreover, the solution may be produced by further
di | uting afopdingcompléx compatmds dmpdedsaseopgipmarzatidruedtalyst aftecdilutin with an
equi nol ar proportion of boron trifluoride to the organic conpound, with
further orgganic sdwergoinedt to boron trifluorilbe (inrgemekral, fhgosdndente i ©Ff the
conpound sol ution of the present invention obtained as described above may

be used aspalymetiyativr caalystis1at B-4/511 % 00 hiolaRa onVi thbIRWE tl totliehomer.
However, it is nore preferable to dilute the solution with an organic

sol vent i NEbwede?, {35 Y ndtipattitDai§eritical. The pol ynerization of
trioxane is described bel ow Met hods for polynerization of

tri oxane include honopol ynerization of trioxane and copol yneri zati on of
trioxane and a cyclic ether. For exanple, trioxane

Description of Preferred Embodiments

Hereinafter, the present invention is illustrated in more detail referring to
Examples, which should not be construed as 'limiting the scope of the present
invention.

The polymerization stability is evaluated as follows:
The copolymerization of trioxane ?.nd 1,3-dioxolane is continuously carried out
according to the following polymerization method and polymerization behavior

(operation disturbance) is evaluated.

<Polymerization Method>

A self-cleaining type twin-screw polymerizatin reactor (having a L/D of 8)
was emplyed. The reactor was equipped externally with a jacket, through which a
heat medium was passed, and internally with a pair of shafts corotating in the same
direction. The shafts were provided with convex lens type paddles meshing each other.
The corotating paddles were positioned such that the longer side of the blade of the
paddle had a small clearence from the inner wall of the casing and the paddle of the
other shaft. The jackét was maintained at 80° C, while trioxane, 1,3-dioxolane and

methylal were continuously charged into the reactor at a rate of 2 kg/hr, 80 gr/hr and

-



and a conononer are copolymerized by bulk polynerization enploying a
self-cleaning type reactor and the like. Suitable conmpnoners include
cyclic ethers such as ethylene oxide, propylene oxide, 1,3-dioxolane and
1, 4-butanedi ol formal, and the conononer may be added in an amount of 0.01
to 20 nole % based on trioxane to carry eut copol ynmeri zation. Typically,
nmet hylal and the like are added to the m xture of trioxane and conononer
as a nol ecul ar wei ght regulator. The polynerization tenperature may be 50
to 140[ er r vhich ¥he dilsed with pelohedan®sobes € SomtaiQ % byitvasght! of thiddoron

pol ymeri zation reaction, the boron trifluoride conplex conpound sol ution

form ng a tifbgrite cbﬁrnlmuminpuuhﬂ fvas aisot dhalrgedtd cle Radtok EPh@ fe@ddHage of the
conmpounds not form ng conplex conpounds is used as a polynerization

cat al yst ahdren gifludridencompléx ablutdhddak Csuizl VSt tHe”%ﬁceﬁﬁ'aQQﬁOdT the boron
trifluoride. In general, the concentration of the polynerization catalyst

is 1 x 106gdfuckidé wis 132'9201055 19@1%%‘13&{‘0& er?J)l@ o?f:rugﬁ?lettegre errg% 1z§9 ver,

this is not particularly critical Description of nent s
Hereinafter, the present i nvention is illustrated in nore detail referring
to Exanples, which should not be construed as limting the scope of the

present | BYeRLIA to 6

Boron trifluoride complex compounds were prepared by  blowing a
prescribed molar quantity of boron trifluoride gas into .1 mble of each one of the ether
compounds, n-diethyl ether and n-dibutyl ether. The inert organic solvent employed
for dilution of the boron trifluoride complex compound was prepared by dehydrating a
high quality reagent with zeolite so as to contain 10 ppm or less of water. Using the
thus-prepared solution as a polymél_t_ization catalyst, polymerization was carried out
according to the above-described polymerization method. The results are shown in
Table 1.
| Table 1 shows that excellent polymerization stability is exhibited when _
the boron trifluoride complex compound solution comprising boron trifluoride complex
compounds containing 0.98 mole or less of bofon trifluoride (based on 1 mole of the
total amount of said organic compounds capable of forming a complex compound with
boron trifluoride and frge organic compounds not forming complex compounds) is used

as a polymerization catalyst.

Comparative Examples 1 and 2

Boron trifluoride complex compounds were prepared according to the same

method as in Example 1 and subjected to polymerization to evaluate polymerization



The pol ynerization stability is evaluated as follows: The copol ynerization

of trioxane and 1, 3-di oxolane is continuously carried out according to the

foll owi ng pol ynmeri zati on nmet hod and pol yneri zati on behavior (operation

di sturbance) is eval uated. <Pol yneri zati on Met hod> A

self-cleaining type tw n-screw polynerizatin reactor (having a L/D of 8)

was enplyed. The reactor was equi pped externally with a jacket, through

which a heat nmediumwas passed, and internally with a pair of shafts

corotating in the sagR 1 $hdwee thibolykheriefiid Stabfiip dBlcditrARE WhddtiPBUBY

| ens type paddl es neshing each other. e corotating paddles were

posi tione e j 0 . e .
ArmeRor MipletCeanRERh S bpod 8 M pRlimBkabtity, ARFHCcFiRe

smal | cl earence

ot her shaft. The..d acket was maintained at, 80. C _whil.e trjQyane

O BTt ox otk IiBREE Lot e BORUAE chhiniRipt, miRs ofioh 0387 Aifte ot bopnay 4
t f 2 kg/hr, 80 /h whi dil.uted wt h
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was al so charged t.o the react 0(5. _glhe feed_ rate of tge boron trifluoride

conpl ex sdPimingn graplex campaurd with bereactyiffueridg ang free, ergame compeynds pati de

was 1.2 x 10-5 nol e based on_ 1 nole of trioxane to carry out
pol yner i zdpiming complex compounds).

Polymerization stability during the polymerization or copolymerization of
trioxane is achieved only by using' the boron trifluoride complex compound solution of
the present invention, which comprises boron trifluoride complex compounds
containing 0.98 mole or less of boron trifluoride, based on 1 mole of the total amount of
said organic compounds capable of forming a complex compound with boron trifluoride
and free organic compounds not formirig complex compounds, as a polymerization
catalyst.

The present invention avoids the problems such as disturbance of
polymerization Behavior and unstable operation 'and, at the same time, achieves

continuous stable polymerization operation without changing polymerization yield.



Exanples 1 to 6

into
n- di but yl

quality reagent with zeolite so as to contain 10 ppm or

Usi ng t he

pol ynmeri zgablent was carried out

Boron trifluori-de conpl ex conpounds were
prepared by blowing a prescribed nolar quantity of boron trifluoride gas

.1 nol e of each one of the ether
et her.

conmpounds,

The inert organic solvent enployed
boron trifluoride conplex conpound was pyepared by dehydrating a high

n_

di et hyl

et her

and

for dilution of the

| ess

of water.

t hus- prepared solution as a pol ynerization catal yst,

according to the above-descri bed

pol ymeri zati on method. The results are shown in Table 1.
Table 1 shows t | lent polymerizgtion stabilltyFa nfsiPlidh sefinnher
the boronjtrifl ﬂgrlﬁ gﬁ%ﬁ% pe FBRHRAE. sypeief loert co olﬁ/ Eé‘- d
trifluorife conphegak®Pou Rd al ni @“‘9@0'14?51‘6 Distrtese df PBIAiGNIn
trifluorifle (basesm@und nolle of the t t f DilgHonint df ofsGperation daripe Conpc
Capab| e ofF—forn & \..Ullpl e muupuunu ]
organi ¢ cprgxounds nog.od or i g dibatysties a None
pol yneri zation-fatalyst Conp -
trifluorifeg,conplex @ggrpounpds vere prepared accordilng to the |[same « meth
as in Exapple 1l and subjectied to polvnerization to levaluate polvnerizat

EX.3 0'75 [} *® 4 “

Ex. 4 0.50 “ “ “ “

Ex.5 0.25 “ benzene “ “

Ex. 6 0.85 diethyt ether cyclohexane “ “

cé::“? 0.99 dibutyl ether cyclohexane Cagggdh?ﬂer osbl;%l:‘t’l: d

Comp. . Caused after

Ex. 2 1.00 benzene 700 hr. Observed

THIS SHEET HAS BEEN
REPLACED
eet Has Been Replaced

\\II\I\\ L

unds

ron
od
i on



8 Tabl e 1 shows that polynerization stability deteriorates
when the boron trifluoride conplex conpound solution used as a

polyneri zation catal yst conprises boron trifluoride conplex conpounds
containing nore than 0.98 nole of boron trifluoride (based on 1 nole of
the total anmount of said organic conpoqus capable of formng a conpl ex
conpound with boron trifluoride and free organic conpounds not formng
conpl ex conpounds). Pol yneri zation stability during the
polynerizq?ggﬂ or copolymerization of trioxane is achieved only by using
t he boron triTTuoride conpl ex conpound sol ution of the present invention,

whi ch comri ses boron, trifluqride ¢ lex .aq0 un Q I ni 0 l e
or | ess of"boron tIAI ?qlﬁ%?rf %n%aglég%ﬁqb%ﬁoﬁ)iﬂgfléﬁg? c‘?‘ﬁ%le%é:p éﬁ%ogﬁ@ﬁf% h%xﬁo r‘Egai d
organi ¢ conmpounds. capabl.e .of form ng conpl ex. conpound wi t.h baron
e o - Rty riAaan o ifiane B Ao ThsioRe ) A buron s tuanAS threx o
- pol yneri zatjion, catal yst. . . The present inventjon avqids the
probl ens STRIRD ia gerap Fts»éhe@notrlﬂuaariwear 2 organie,cmpeund aar ) dkse pseanic
operation and, at .the sane tinme, achieves _continuous stable polynerization
oper at i on caprBRd, whigh i #ryorsenicrempeund sat {pravieg a complex compound with boron

trifluoride though capable of doing so; in which solution, boron trifluoride is contained
at an amount of 0.98 mole or less based on one mole of the total amount of said organic
compound contained therein.

2. The boron trifluoride complex compound containing solution according to
claim 1, wherein boron trifluoride is contained at an amount of 0.98 to 0.01 mole based
on one mole of the total amount of said organic compound contained in the solution.

3. The boron trifluoride complex compound containing solution according to
claim 1 or 2, wherein the organic compound is a dialkyl ether compound in which each
alkyl group is independently a group having 1 to 6 carbon atoms.

4. The boron trifluoride complex compound containing solution according to
any one of claims 1 to 3, wherein the amount of boron trifluoride is 0.90 to 0.10 mole
relative to one mole of said organic compound.

5. The boron trifluoride complex compound containing solution according to
any one of claims 1 to 4, which is diluted with an organic solvent inert to boron
trifluoride.

6. A method of polymerizing trioxane, comﬁrising homopolymerizing
trioxane or copolymerizing trioxane and a cyclic ether in the presence éf a catalyst
which is the boron trifluoride complex compound containing solution claimed in aﬁy

one of claims 1 to 5.
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Substi tute sheet - 10/10/97 o 9 Table 1

Mol ar Ratio of Type of lnert Pol ynmeri zation Stability
toOrgaic Type of Organic O ganic Solvent D sturbance Pollution in
to Organic Conpound _ for Dilution of Operation Pi pe
Ex. 1 0.98 ' di butyl ether cycl ohexane Not caused after 2000
hr . None Ex. 2 0. 95 for Ex. 3
0.75 Ex. 4 0.50 Ex. 5 0. 25t benzene Ex. 6
0.95 di et hyl et her cycl ohexane for Conp. 0.99

di butyl ether  cyclohexane CausedBSTRA§derved Ex1.

bserved Ex. 2 q: . benzene Caused for
bserved Ex. 2 W@nhi’r_'lf %uorlde Complex (}ompound for Polymerization

10 dains 1. A sol uti on %oFEL%AN®g a boron trifluoride conpl ex

conpound for honmo or co-polynerization of trioxane, which solution
conprises (a) a boron trifluoride conpl ex

_The present invention relates to a boron trifluoride complex compound
solution to be used as a catalyst for polymerization of trioxane, which is excellent in
polymerization stability; also a method for polymerizing trioxane using the solution.
The boron trifluoride complex compound solution contains 0.98 mole or less of boron
trifluoride based on one mole of the total aﬁount of said organic compound capable of

forming complex compounds contained in the solution.
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