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'PROCESS FOR PRODUCI NG BRANCHED TR CRCBSkhNKED
POLYACETAL RESI N BACKGROUND OF THE | NVENTI ON
"Field of the Invention: 5 This invention relates to a process for
produci ng a branched or cross-I|inked pol yacetal resin which excels in
formability, particularly bIOM/nDIdabi11ty, physi cal properties, and
surface attributes. I ption _of the Prior Art: 10/ The

pol yacetal resins exhlbl?R9§§ﬁ§nF9§IP§QHV¢¥§G BRANCHER.ni cAl resistance, and
slidability in highly ha nce._an ase of formation
and, owing to these goodéﬂﬁ@ﬁégghﬁqﬁ%%Bﬁgﬁqﬁgg%@eﬁgﬁgg utility as typica
engi neeri ng plastics chiefly in electric/electronic parts, autonobile
15 parts, and other various nmachine parts. Mdst of them cone in the

formof injection nDIded EGUND nt years, the
expectation that the poI yace#lgé orFesTI'IWs I%’\Fﬁp ue of their excellent

reS|stan§féi§ qg} n.l 0 organic solvents in particular, will find
utility 1n 0 applica |ons Y6 aut onobi I e fuel t anks, holl ow conponents in

engi e T 00TS, i s VA EHEL P HAIIUES thAh BREReIR! BbEIpEBauctpg PAOM Nence,

The b|OMlnD|dIng technique is generally use cl ent neans

for prodygsanéhéed i iy smlidkéd polYatatal reainnﬁﬁiéﬁnéﬂcQQQVEn It is held
that for a resin to be 25 effectively blow nolded or extrusion nol ded,

parti cul fetyability, peectiondanilyd®dowt heldsslilatyonpeysidalnel t tension of
this properties, and surface attributes.
Description of the Prior Art:

10 The polyacetal resins exhibit mechanical quality,
chemical resistance, and slidability in highly harmonious
balance and enjoy ease of formation and, owing_to these good
features, f£ind extensive utility as typical engineering
plastics chiefly in electric/electronic parts, automobile

15 parts, and other various machine parts. Most of them céme
in the form of injection molded articles. .

In recent years, the expectation that the polyacetal
resins, by virtue of their exceilent resistance fo chemicals,
to organic solvents in particular, will find utility in

20 applications to automobile fuel tanks, hollow components in
engine rooms, or various containers has been gaining in
prominence. The blow molding technique is generally used as
the efficient means for producing such blow molded articles
'as mentioned above. If?%s held that for a resin to be |

25 effectively blow molded or extrusion molded, particularly to

be blow molded, the exéltation of the melt tension of this



-2- resin generally constitutes itself an essential condition to

.an extent of protecting a parison of the resin against drawdown or
‘preventing a blow nol ded article of the resin from sustaining a
rupture or form ng an uneven wal l 5 thickness while in process of
production. For the sake of exalttg the nelt tension of a resin,
measures for giving the resin a hei ghtened nol ecul ar wei ght are
gener al | yresin gepeniaddy (oensid tydes dtsedfhageessentinl peomdittimstas

pol yet hyl ene which are used for bl ow nolding, for exanple, 10 those of the
type havi#y eXtendnad nrcheatdnecal ﬁﬁrﬂépghpg the regin agrdnstused.

The pol yacetal resins generally excel in_injection nol dabi lity. They,
however, SFIMBY P RIEYeRtiRde B PLRW m°1de§| prriele ohdhmikesiey exhi bit
such |OM/HE|t tension to - 15 bl ow nol ding,as suffers their. parisons to

i nduce t HgFom S“%menrw tHrenadswh© P@nﬁ?s“‘?%"‘?’ird’f%’vﬂe the bl ow
| d I d t had t f
oo 00 S, BB B IR
in JP-A5r I i
ﬁzvianbeen rradﬁq}jgz%et fcr)n(%{a:tlct %%P%éggﬁggous#ggﬁei’g eneaeasce# CLéjar |gh|tg are

mar kedly dggradad, ﬂég@fﬁ@ 'atmolteegmr@eiahtl ¢ S ‘f%m'” bl ow

nol dability in splte 0 nprovement t he

phenonmenadyted awdawnaneTassél QiV mﬁegenér‘%ﬁrﬂdﬁo%% Fads nef aR0! yacet al
resins having such high nol ecul ar wei ghts and hi gh degrees of

vi scosi t ypolyeBlylientethich aaovged" Eok! blow ROLAARY AGFOF et W), such
i mpact resisting
10 those of the type having extremely high molecular weights
are widely used.

The polyacetal resins generally excel in injection
moldability. They, however, are blow molded with extreme
difficulty because they exhibit such low melt tension to

15 blow molding as suffers their parisons to induce the
phenomenon of drawdown. Attempts to improve the blow
moldability of a resin by devising a method of |
polymerization for giving the resin a heightened molecular
weight are occasionally found as in JP-A 5-301271, for

20 example. Since the polyacetal resins which have been made
to acquire generously heightened molecular weights are
markedly degraded in flowability, they are still deficient
in blow moldability in spite of the improvement in
liberation from the phenomenon of drawdown. The blow molded

25 articles made of polyacetal resins having such high

molecular weights and high degrees of viscosity as mentioned

above are at a disadvantage in losing such impact resisting



-3- properties as surface inpact strength ascribable to the

orientation of resin. In contrast, the polyacetal resins which
‘have been made to forma branched or cross-linked structure tend to 5
exhibit | ow degrees of viscosity in a state of high shear for their
hi gh nol ecul ar wei ghts. For these pol yaget al resins to reconcile an
anple nelt tension with flowability, however, they are required to add

to their peopertsies as surifeaechmpaoct stoesgth nkscribdaleadeh tihen, however,
brings 10 about the problemthat the resins are deficient in inpact
resi st ancasiankatiemed xesioles of the resins are deficient in

snoot hness of inner surface, and the finished products of shaped
articles are d&tieantmast, &benppdyaretal uresins which hiEve) beerd5496

di scl oses conpositions which are formed 15 of pol yacetal resin and

t her mopl d&&ade §vI5aFe ah hranchefdnor crosshbinked mlgniatuwre tand &9 | |

| nproper because .t hey seriousl air the inherent properties of

pol yacet ¥t %,degreesnﬂﬁgg;@ggs#gyp! 1R £ bt oS duEe Shedductivity.
SOMERY T B VRO 20un e el MY BBl RADS LY of the true
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Dot SO e SRS o B M OGN
in such iyMANdL TS ordes-1inks. This addition, however, brings
10 about the problem that the resins are deficient in impact
resistance, the shaped articles of the resins are deficient
in smoothness of inner surface, and the finished products of
shaped articles are deficient in commercial value.
JP-A 7-195496 discloses compositions which are formed
15 of polyacetal resin and thermoplastic polyurethane resin.
These compositions are still improper because they seriously
impair the inherent properties of polyacetal resin and,
moreover, fail to exhibit stable productivity.
SUMMARY OF THE INVENTION
20 'This invention, in the light of the true state of
prior art mentioned above, has an object to provide a
process for producing a branched or cross-linked polyacétal
rgsin which combines such properties as melt tension,
freedom from the phenomenon of drawdown, and flowability
25 which are important for extrusion molding or blow molding;
excels in blow moldability, excels in such impact resisting

properties as surface impact strength, further excels in the



properties as surface inpact strength, further excels in the -4-
snoot hness of inner surface of a nolded article of the resin, and
“therefore fits the purpose of forming, particularly blow nol di ng.

The present inventors, as the result of a diligent 5 study pursued with a
view to acconplishing the object megt.i oned above, have found that the
task ainmed at is fulfilled by polynerizing a branched or cross-Iinked
pol yacet asmocthness\deff spent fsurfacediofi anmoldbdsartiebéei ofi the tesmimeen
conpl eted on the basis of this know edge. 10 That is, this invention
i s rel at eand cthepefows SEitts the purposeccfigfarhingchparbicelasky |bldwed

pol yacetal resin by the bul k pol ynerization of (A) a trioxane with (B)
a cyclic moldirgher and/or a cyclic formal and (C) a pol yfunctiona

gl ycidyl ether conpound by the use of (D) a cationic ol yneri zation
cat al yst, charBee @F%%%P%ﬂfﬁf%mra o8| yhe reSFhl%l a§ ?Bﬁ‘ifﬁse’é‘;/cl ic ether

and/or_ the cyclic former, with t he functjonal g cidyl ether
conpodnd SHFAY Buxshed with 4 view P?ﬁQWPE ¥6H905P5I923 %%d pol ynmeri zi ng

() e wwnﬁié?w“%lﬁe%fg%&dd%?af%ﬁ SRl IS0, 20
b hed h f

Butk- pol yREHTSERR (B ToRaioi o Braloplt G Fsasf"’%‘*n@*é?ei Ey& T ether
and cyol | ol plgBlay Hihin unded cheldB(bBELAGRIbnT Yo ggmpound i n

the pres catio |c pol'ymeri1 zation cata yst a n1xture of
(B). has been completed on the basis of this knowledge.
10 - That is, this invention 1is related to a process for

producing a branched or cross-linked polyacetal resin by the _
bulk polymerization of (A) a trioxane with (B) a cyclic

ether and/or a cyclic formal and (C) a polyfunctional

glycidyl ether compound by the use of (D) a cationic

15 polymerization catalyst, characterized by preparatorily
mixing (B) the cyclic ether and/oxr the cyclic former with
(C) the polyfunctional glycidyl ether compound aﬁd (D) the
cationic polymerization catalyst and polymerizing (A) the
trioxane while adding the resultant mixture thereto.

20 In other words, the invention provides a process fo:
producing a branched or crossiinked polyacetal resin, which
comprises the steps of bulk-polymerizing (A) trioxane with
(B) at least one of a cyclic ether and cyclic formal, and
(C) a polyfunctional glycidyl ether compound in the presence

25 of (D) a cationic polymerization catalyst,.a mixture of (B),
(C) and (D) being added to trioxane (A) to conduct the

polymerization.



_(C) and (D) being added to trioxane (A) to conduct the pol ymeri zati on.
. DESCRI PTI ON OF PREFERRED EMBODI MENT OF THE | NVENTI ON

'hme the process for producing a pol yacetal resin according to this

i nvention will be described bel ow. The pol yacetal resin of the
present invention is 5 fornmed mainly.®f a branched or cross-1linked

pol yacetal resin produced by polynerizing (A a trioxane with (B) a
cyclic ARSORIATION OF PREFERREDr BMBORIMENT)OR: THE VINVENTIONI

gl ycidyl ether conpound by the use of (D) a cationic pol ymeri zati on
catal yst. 10 Now, thé&s pporesst Eorxprpfiesing & Bolyecatal imesdimher and/ or
the cyclic formal to be used in this invention, ethylene oxi de,
propyl encacsdrfidnd hoy this drveatiepi ¢hlbriomydeseribed bedmivbr onohydrin,
styrene oxi de, oxetane, 3, 3- blsgchloronethyl) oxet ane,

tetra- hydrofur'%b@ R Y@Gﬁﬁieresl-s of thejpresent nventskan gis/col fornal,
propyl ene_gl ycol ormal, diethylene glycol formal, trlethylene egcoI

formaPp, form Q@tﬂﬁ%ﬂ%&h@fdPoPrPBPﬁﬁp ox cronshinked QokyRgahal Iesin 6
13- ox SRR 2, B %%‘efﬁﬂgf SRvaf, Eofiarte BB RIBIEY X or ma
2&3735?@&%5%%C/%?r%a'&cﬁiré' Gebgl al v %%}%F%‘P ke form of a
;Ta)r(z :J(r:ﬁl gll}{/pryg era y%%%h?fgt F%éts Oél)ﬁ W) t"jc])ﬁlmt ﬁg \Qﬁrmu(r)ﬁ of
(A) the poiymerization catalyst.
10 As concrete examples of (B) the cyclic ether and/or
the cyclic formal to be used in this invention, ethylene
oxide, propylene oxide, butylene oxide, epichlorohydrin,
epibromohydrin, styrene oxide, oxetane, 3,3-
bis(chloromethyl) oxetane, tetra-hydrofuran, trioxepane,
15 1,3~dioxolan, ethylene glycol formal, propylene glycol
formal, diethylene glycol formal, triethylene glycol formal,
1,4-butane diol formal, 1,5-pentane diol formal, and 1,6-
hexane diol'fofmal may be cited. Among them, ethylene oxide,
1,3-dioxolan, diethylene glycol formal, and 1,4-butaﬁe diol
20 formal prove to be preferable in particular. The amount of
the cyclic ether and/or the cyclic formal to be used, either
singly or in the form of a mixture of two or more members,
is properly not more than 20 wt. %, particularly preferably
not more than 15 wt. %, based on the amount of (A) the
25 trioxane, with consideration for the rigidity., chemical
resistance, etc. of a formed article to be made of fhe

polyacetal resin of this invention.



25 trioxane, with consideration for the rigidity, chem cal resi st ance,

etc. of a forned article to be nade of the pol yacetal resin of this
"invention. - 6- The process of production according to

this invention al l ows use of a conponent for adjusting a nol ecul ar

wei ght besi des the conponents nentgoned above. The conponent for

adj usting a nol ecular weight is, for exanple, a chain 5 transfer agent

whi ch is i ncapahé eppdcées oM prvdustioabaecordingetsi fhils ineen®ienor nore
al koxy group-contai ni ng conpounds such as nethylal, methoxy nethylal,

di met hoxyaDrowy | wée of a ddmptriendx¥otehdgusktingnd wayeeiled ereight n- butyl .
(© The pol yfunctional glycidyl ether conpound 10 according to this

I nvent i onbgetdes stve atomparsn ttisvmegitionedl above . grehep componiemtndoacul ar uni t
t hereof . Anobng them bi functional glycidyl ether conpounds prove to be
parti cul aadjustriierabheleqularywedahd dganfbrsesémphe, a chainuncti onal

gl ycidyl ether conpound, ethylene glycol 15 diglycidyl ether, propylene
gl ycol® di tFgrsEsxr agert which is incgpahde efofommingcanyyunskakle
hexanet hyl ene_ gl ycol di gl yci dyl _ether, resorcinol diglycidyl ether,

bi sphenol t@minal il §ciWe. Bt MOLE FIKPEYhGFEHR-§PHEBINHRY| GAMRHDLE her
ool YD OPYLSHE, 8 el ALY Seilns’ g 30, PRI ST 201 YO
e ObpiaBS] e, T Bl 8 ETRRRRL Posr, cormounds 1=
In (C) The polyfunctional glycidyl ether compound
10 according to this invention possesseé at least two glycidyl
groups in the molecular unit thereof. Among them,
bifunctional glycidyl ether compounds prove to be
particularly preferable. As concrete examples of the
bifunctional glycidyl ether compound, ethylene glycol"
15 diglycidyl ether, propylene glycol diglycidyl ether, 1,4- -
butane dio; diglycidyl ether, hexamethylene glycgl
diglycidyl ether, resorcinol diglycidyl ether, bisphenol A
diglycidyl ether, polyethylene glycol diglycidyl ether,
polypropylene glycol diglycidyl ether, and polybutylene
20. glycol diglycidyl ether may be cited.
The amount of one member or a mixture of two or more
members selected from among these compounds is properly in
' the range of 0.001 to 0.2 wt. %, particularly preferably in
the range of 0.005 to 0.15 wt. %, based on the amount of (A)
25 the trioxane. The amount of (C) the polyfunctional glycidyl
ether compound contributes together with the amount of the

component for adjusting the molecular weight to the



the- range of 0.005 to 0.15 wt. % based on the amount of (A) 25 the
trioxane. The anmount of (C the polyfunctional glycidyl et her

" conpound contributes together with the anmount of the conmponent for
adj usting the nolecular weight to the -7- adj ust rent of the
shear viscosity of the polyner to be _.7. produced. If the amount thereof
to be used is | ess than 0.001 wt. % then the produced resin wll

acqui re tdjustmerit) ¥ &He RheRe V188081 tPrACHRE PE1 IS d iprked pol yacet al
5only with difficulty. If the anbunt is nore than 0.2 wt. % t he

produced gasdutcedd | | IEUther ahdwit SeleuoE ARSIt @iseld is leker ¥BAhl ity because
of unduly high shear viscosity. A deviation of this amount in either

di recti oro foaimwthe ¥, atden the ppeduteddrebimewplbvasquirdethenf avorable. 10
As concrete exanples of (D) the cationic pol ymeri zation catal yst to be
used i n tinlerentc propertiesdof brahchedcot ocross-linkddtpalgtdamtiale,
titaniumtetrachl oride, alum numtrichloride, zinc chloride, vanadi um
tri chboriafely with slififiiowltyri chf othelamquinds gleomegepdhanf Dudr wtle, $ant i nony
15 pentafluoride, boron trifluoride, boron trifluoride coordi nation
conpoundsthe @ratngest giesin wilddr FaEfarefr9m serious Rgqgkine 9 on

trifluoride dimﬂﬁgyeﬂherate, bor gn trifluoride dioxanate, boron
t-c-Ja

trifluor i FRFMAR:Y _ of undulg high FRerT (YIRFITHER i Bt hyl ani ne
ccetyl VRN, o Y S50 R0, BHPARE alfecRidR AR B AR © 77O
trichlor Oﬁeeéji.fiead: Hovd iﬁczjol&grsoggebgcu'ﬁlfégorggfep )

10 As concrete examples of (D) the cationic
polymerization catalyst to be uséd in this invention, lead
tetrachioride, tin tetrachloride, titanium tetrachloride,
aluminum trichloride, zinc chloride, vanadium trichloride,
antimony trichloride, phosphorus pentafluoride, antimony

15 pentafluoride, boron trifluoride, boron trifluoride
coordination compounds such as boron trifluoride.diethyl
etherate, boron trifluoride dibutyl etherate, boron
trifluoride dioxanate, boron trifluoride acetic anhydrate,
and boron trifluoride triethyl amine complex compound,

20 inorganic and organic acids such as perchloric acid, acetyl
perchlorate, t-butyl perchlorate, hydroxyacetic acid,
trichloroacetic acid, trifluorcacetic acid, and p-
toluenesulfonic acid, complex salt compounds such as
triethyloxonium tetrafluoroborate, tiphenyl-methyl

25 hexafluoroantimonate, allyldiazonium hexafluorophosphate,
and allyldiazonium tetrafluoroborate, alkyl metal salts such

as diethyl zinc, triethyl aluminum, and diethyl aluminum



t ol uenesul foni c acid, conplex salt conpounds such as ~triethyl oxoni um
tetrafl uoroborate, tiphenyl-nmethyl 25 hexafluoroantinonate,

“al | yl di azoni um hexaf | uor ophosphat e, and al |l yl di azoni um

tetrafl uoroborate, alkyl metal salts such as diethyl zinc, triethyl
al um num and di et hyl al um num -8-

- 8- chl oride, and heteropoly acids and isopoly acids nay be

cited. Thengogatalyahd heterspsilPiddiEds il dsoPolynathis may ber m of a
m xture of two or nore nenbers. Anobng the cationic polymerization

cat al yst s ciretli. ottt $b oxeetalywten are used wathde affghyicdr bixiothd ri fl uori de
coordi nation conpounds as boron trifluoride diethyl etherate, boron
trifluori dexdi bfit al mékberetef twr or tnorfd membersdi clowg ethe bor on
trifluoride acetic anhydrate, and boron trifluoride triethyl am ne
conpl ex ceapdaondcppolpmevisaticn (¢atdlysts memtifomedr abbve, bOFofhe cationic
pol yneri zati on catal yst may be used in its unnodified formor nay be
used a% ditrifdyoride andalu@huhpmwnrtnﬁfknqgﬁﬂQ:qgﬂbdén@tlpn i s not

di scri m nat ed particularly on account of the nethod by which it is

pr epar ed FSPPBEBdsCﬁﬁ H@ﬁﬁ%rt%#%%P?ﬁ%ﬂQMQQQﬁhﬁ¥mﬁﬁ&erﬁﬁPe b®EORenber s

amount | n CERELERROReoRIBIBB0 S Tie e . DSTa TRt pezagloion Lsﬁaﬁéﬁﬁtiﬂf e
| nvent 1 on®PEoP b FRRREAER, St T it o Shon EShBpBontlls”
obtalns achilih BNEE R 50 Lohpouna R 0¥ RPEARELBRARIEA (P

trioxane in
10 favorable. (D) The cationic polymerization catalyst may be

used in its unmodified form or may be used as diluted in
advénce with an organic solvent. It is not discriminated
particularly on account of the method by which it is
prepared for use. One member or a mixture of two or more

15 members selected from among the compounds cited above is
properly used in an amount iﬁ the range of 0.000} to 0.1
wt. %, based on the amount of the trioxane.

The production of the polyacetal resin of this

invention is implemented by the method of bulk

20 polymerization which obtains a bulk of polymer of solid
powder by mainly using {(A) the trioxane in a liquefied form,
(B) the cyclic ether and/or the cyclic formal, (C) the
polyfunctional glycidyl ether compound, and (D) the cationic
polymerization catalyst. The polymerization is not

25 particularly restricted by the kind of device to be used but
is carried out effectively by any of the known devices. It

can be carried out batchwise or continuously, whichever



(B)-the cyclic ether and/or the cyclic formal, (C) the pol yfuncti onal
gl ycidyl ether conpound, and (D) the cationic pol yneri zati on catal yst.
*The polynerization is not 25 particularly restricted by the kind of
device to be used but is carried out effectively by any of the known
devices. It can be carried out batghw se or continuously, whichever
-9- better suits the occasion. The polynerization tenperature S

preferredpéprde &8 AMEbddasion.r ange @&&;ﬁ&&[&f 'démperature  Here,
the present invention, in producing the branched or cross-Ilinked

pol yacet ais rﬁﬁéﬂebﬂedr& e maioltuiveidzdhi @he baffe(OF ébe-t1zsmne with (B)

the cyclic ether and/or the cyclic formal and (C the pol yfunctional

gl yci dyl etherHere, tiWwemtexkity inventdonf, (R) ptbducahgovhe boayeked zati on
catal yst, enploys a procedure which conprises preparatorily m xi ng (B)
t he cyclieorethess-altlked t(godyaceitad fresdar by the hAlk(fdlyhmerpzayfemcti ona
gl ycidyl ether conpound and (D) the cationi c polynerization catal yst
and tsen @bl (Akrthe m}'j(oqgane withhd B)r itbeacychiic| ethedi agd/oe theul t ant
m-xture thereto. concrete exanples of this procedure, a nethod
whi ch cY@bﬁ%rf@%@?kw%ﬁﬁuﬁﬁhmﬁheyPﬁﬂﬂfﬁchB?nﬁhegéyéiﬁz c®BHR®T and/ or 15

the cyclic formal with (C %nyunctlonal gIXC|d yl et her conpound,
then i x.ﬁgnmmf*eartmt t°r1f ) tf#@ ea{tflswe POLYMEE] $8E+9B at i on

catal yst, t he. resul t ant

ey o earer gt (Bup fa o Droctdyrel REIER pruactBrs mfePer Rt R R ng (B
the cyclig; ether 520 andlon & herGyeliG o' URL Wi LObothg Catigni c

10 (C) the polyfunctional glycidyl ether compound and (D) the
cationic polymerization catalyst and then polymerizing (A)
the trioxéne while adding the resultant mixture thereto.

As concrete examples of this procedure, a method which
comprises preparatorily mixing (B) the cyclic ether and/or

15 the cyclic formal with (C) the polyfunctianal glycidyl ether
compound, then mixing them further with (D) the qationic
polymerization catalyst, and polymerizing (A) the trioxane
while adding the resultant mixture thereto and a method
which comprises preparatorily mixing (B) ;he cyclic ether

20 and/or the cyclic formal with (D) the cationic
polymerization catalyst, then mixing them further with (C)
the polyfunctional glycidyl ether compound, and polymerizing
(A} the trioxane while adding the resultant mixture thereto
may be cited.

25 In the action of mixing (B) the cyclic ether and/or
the cyclic formal with (C) the polyfunctional glycidyl ether

compound and the action of mixing the resultant mixture with



pol yneri zation catal yst, then mxing themfurther with (O t he

pol yfunctional glycidyl ether conpound, and polynerizing (A) the
“trioxane while adding the resultant m xture thereto may be cited. 25
In the action of mxing (B) the cyclic ether and/or the cyclic forma
with (C the polyfunctional glycidyl etfgr conpound and the action of
m xi ng the resultant m xture with

- 10- (I P)the ecatfiidmit polymeitzatabhosatalpsy Sér Othd hectidn WE of

m xing (B) the cyclic ether and/or the cyclic formal with (D) the

cat i oni ¢ nuiktyneer ({Eatthen ayatldley ethendangoacthencydlic foxmad ngitihe
resultant m xture with (C) the pol yfunctional 5 glycidyl ether conpound,
t he met hotP ¥ cthefdagiidnie medymerisation catakyst napd hehe eietkon abnponent s
Is not restricted in any sense. For exanple, a nethod of continuously
joi ning tiexing themeswdihants mgptioce with (6) t tlee fRR}yDMGtkaRaA wi t hi n a

pi ping, a method of continuously joining two _conponents 10 supplied each
in thé f kyekdE: reddhan remetnder thexmg hpﬁefor effectingrktheriagika by the
use of ‘a static, m xer, a _nethod of aratorll m Xi ng two conponents

in a cont% Hﬁxﬁ%ﬁ%fele"a“\ﬁ FH“‘R°§FPFFei’- aRat steP Vrﬁ"l‘be‘?hjé‘ &I t ant
t to th t t i ted I th
Dt on ofSaRSR g Pﬁeelt*,BﬁBgﬁeFmgg‘%ﬁ 74 %%ac%%ws Y Semedt

é?HL % d. W
tﬁgrs)gr?;c are eI e eb h1h Qggegf)fmeggr%hg%"ﬁ ‘%%eﬂifﬁ{nxél ﬁg o
t t f h C,
e ;gfg/irfgnpgaﬁ exﬂrfarf%het& %ntlnuohgl]j( §oLATHE B0 dompShdld err]

10 supplied each in the form of stream and further mixing the
resultant mixture by the use of a static mixer, a method of
preparatorily mixing two components in a container provided
with a stirrer and supplying the resultant mixture to the
site of reaction, etc. may be cited.

15 In the action of mixing the components mentioned above,
the mixing temperature and the mixing time are not
particularly limited. When these factors are elected to be
specified at all, the mixing temperature is preferred to be
in the range of .-70 to 150°C, particularly in the range of -

20, 50 to 70°C and the mixing time 1is preferred to be in the
range of 0.1 to 1200 seconds, particularly in the range of
0.5 to 600 seconds.

This inventlion is characterized in that the supply to
(A) the trioxane of the rest of essential components is

25 effected by preparatorily mixing {C) the polyfunctional

glycidyl ether compound with (B) the cyclic ether and/or the

cyclic formal and (D) the cationic polymerization catalyst



20. :50 to 70[err]C and the mxing tine is preferred to be in the range
of 0.1 to 1200 seconds, particularly in the range of 0.5 to 600
‘seconds. This invention is characterized in that the supply to
(A) the trioxane of the rest of essential conponents is 25 effected by
preparatorily mxing (C) the polyfunctigpal gl yci dyl ether conpound
with (B) the cyclic ether and/or the cyclic formal and (D) the

cationi c paldy¥Benzpblefiet8i By S(A) the trioxane by@ddiag RALYnNerizing (A)
the trioxane by adding the resultant m xture thereto. By using this

met hod, | trelsalrade mixtupesthértetd 0 B9t asinghehbsanetieod pri€ris smddenked
polyacetal resin which exhibits perfect blow noldability and excels in
5 such i npassibdei sbi ogtaiwpehe | msamched idmorasspddnkedr podiyacetal and in
t he snoot hness of inner surface of a forned article made of the resin.
The i nact restinowhdéht eshibyitepeffeot \biomw mlidabildty andeekoelsdinmfter the
reaction of polynerization by adding a 10 basic conpound or an aqueous
sol uti®n sHehedmpacttHesisting erapentino@scsusfiace Anpagsentupsghar ged
fromthe pol yneri zati on device or which is still_ kept in the
polynerlzéPFoﬂndE £ cemoakhress ref clnnamfwtase ofe apfermed artigdpound
which is used far eutra |Z|ng and inactivating a 15 polymerization
cat al yst, mﬁﬁﬁoﬁﬁa &nfA®s"such as trlethyl anine, tributyl anine,

11 ethanol o o SALGSRVLBNYe sne AN G DINHRIIARTOR 18
inaCtivatEQQe@Q%Bt§f93¥ Qﬁe reaction of polymerization by adding a
10 basic compound or an agueous solution thereof to the
reaction product which has been discharged from the
polymerization device or which is still kept in the
polymerization device. As concrete examples of the basic
coﬁpound which is used for neutralizing and inactivating a
15 polymerization catalyst, ammonia, amines such as'triethyl .
amine, tributyl amine, triethanol amine, and tributanol
amine, and hydroxides of alkali metals and alkaline earth
metals, and other known catalyst inactivating agents may be
cited. The product of the polymerization reaction is
20 preferred to be inactivated by adding the aqueous solution
thereto promptly after the completion of the reaction. The
product resulting from the polymerization and inactivation
effeéted by the methods described above, when necessary, is
further washed for separation and recovery of the unaltered
25 monomer and then dried in accordance with the conventional
method. The refined polymer, as occasion demands, is

further subjected to a stabilizing treatment aimed at



cited. The product of the polynerization reactionis 20 preferred to be
I nactivated by addi ng the aqueous sol ution thereto pronptly after the
*conpl etion of the reaction. The product resulting fromthe

pol yneri zati on and inactivation effected by the nethods descri bed
above, when necessary, is further_ypshed for separation and recovery
of the unaltered 25 nononer and then dried in accordance with the

conventi Oﬁlﬁbor?oraﬂﬂ@od v ﬂffﬂdwéslﬁyywhbﬂ&z%ﬁa&g@ﬂtdﬁi@f@ﬁx

further subjected to a stabilizing treatnment ained at

-12 - by BREI PG | Hgtlfod a3y s e Eoas akampllahi khéi femegaDiof hatei n

by the known nethod such as, for exanple, the renoval of an unst abl e
term nal paAstabbe octgimiaDngenst tirough decompalsition or tihe avealiigbl e _
terminal with a stabilizing substance. The 5 stabilizer to be used herein
may be onefnanbenstable ntedmiral withofa tswabddimzdng sehbtascsel ahieed
arbitrarily from anong hi nder ed phenol type conpounds, '

ni t rogen- sbabdihzey to be cusprb dvekeinhyyobed oneofembral PTroa mixEiee earth
met al s, i norgani c salts, and carboxyl ates. The produced pol yner, 10
when nece9§aFV° ﬂﬁym?ﬁ%cmﬁmh%ﬁﬁe%ﬂ%QQQQ¢-@ﬁ@iﬁéﬁﬁé#Yo rgm amongi xture of two
or nore nenbers selected arbitrarily from annnngtandard additives for

thernDpIagiPéeFﬁéiHEe%%%rF¥Eﬁ compo e BdibRogencsPBEALBLiAgGent s | i ke dyes
d dditi I t1stat
agent, " 18onbenndf, hyardrides Vew?‘iﬁ% SR PIHTAE: Faf Rt RS gani o
d . ' th
oy U2 SobbbBS SHEBED A R RB A 8ol Wimer, " 11
10 when necessary, may incorporate therein one member or a

mixture of two or more members selected arbitrarily from
among standard additives for thermoplastic resins such as,
for example, coloring agents llke dyes and pigments, slip
additive, seeds, mold release agent, antistatic agent,

15 surfactant, organic macromolecular material, and inorganic’
or organic fillers shaped like fibers, particlesf or ribbons
on the condition that the incorporation brings about no
detrimental effect on the invention.

The production of a blow molded article by blow

20 molding the polyacetal resin composition of this invention
mentioned above may be effected by using the molding device
.generally adopted for blow molding a thermoplastic resin and
following the heretofore known method with necessary
modifications. Specifically, the blow molded article is

25 obtained by preparing pellets of the polyacetal resin
composition, plasticizing the pellets with an extruding

device or injection molding device, extruding the



detrinental effect on the invention. The production of a bl ow
nol ded article by blow 20 nolding the pol yacetal resin conposition of

‘this invention menti oned above may be effected by using the nolding
devi ce general ly adopted for blow nolding a thernoplastic resin and
foll owi ng the heretofore known nethod wish necessary nodi fi cati ons.

Specifically, the blow nolded article is 25 obtained by preparing pellets
of the poplasetiaizedspellets thnpogh tarranmilast idiier ioxg infjectdhgethemi t h an

ext rudi ng device or injection nolding device, extruding the
-13 - therabyi Cormdngehheasnuhapumgilten amEafitetied garispacti ng t hem
thereby form ng an annul ar nolten or softened parison, - ni ppi ng the

pari son batippdngnkhehparisonl beteaen makghad metal djes.i blowlhg die cavity
hol ding the parison thereby 5 inflating the parison, and cooling and

sol i di fyi 9gst fato thej gipacavipdrheldingriihe mamisen $hexebycul arly suitabl e
for the production of a |arge_.blow nolded article. As respects

the cohdi APEAatdNgLth® RBF4FAR, &R ¢9Rlingand fddgdifydngndhe  the die

t t ly i h f 180 0__.250 C

par (i cal arff Lol BaFAAlR - of TGy T IRSoer PRELPHATHRosts FRb R, o

t t i f |y g f A 40

par i cul sty PROEREtEBRoBtoR L6Fa0 B Holted FANSHE  Berespeots oun i nio
the mold ¢RYl LknlFtiBRsabE blbh GFTIE! B Bfiinder Hefmpdiitna2565 BY
reason of econony, however, alr 1s generally use r thi's purpose.

ihrgz_g:Lgﬁ%?gﬁnggﬁgﬁFatureSHEQ §E6ﬁ5¥i§“iﬂ“¥HH'ﬁﬁdga”dﬁelﬁﬁ 2o
10 250°C, particularly in the range of 190 to 220°C. Then the
mold temperature is ﬁreferably in the range of 40 to 140°C,
particularly in the range of 50 to 120°C. The gas to be
blown into the mold cavity may be air, nitrogen, or any of
the other gases. By reason of economy, hoﬁever, air is
15 generally used for this purpose. It is allowable to use
such a specilal molding device as a three-dimensional blow
molding device. The polyacetal resin composition of this
invention may be blow molded in two or mcre layers including
layers of such other materials as polyolefin, polyester, and
20 polyamide resin.
By using the process of the present invention for
producing a polyacetal resin, it is made possible to obtain
a polyacetal resin which combines such properties as melt
tension, freedom from the phenomenon of drawdown, and
25 flowability which are important for blow molding, excels in

blow moldability, excels in such impact resisting properties

as surface impact strength, and further excels in the



nol di ng devi ce. The pol yacetal resin conposition of this I nventi on may
be blow nolded in two or nore |ayers including | ayers of such other
"materials as polyolefin, polyester, and 20 polyam de resin. By
usi ng the process of the present invention for produci ng a pol yacet al
resin, it is nmade possible to obtain _.34. a polyacetal resin which conbines
such properties as nelt tensi on, freedomfromthe phenonenon of

drawdown, spBdthRess| efabhhét ysWliade @t d Moddeanartoe18! 69 tREJE8gineXCEl S
in bl ow nol dability, excels in such inpact resisting properties

as surfacehenpalyasétabotdsimnvhiicl tikerobbaditled by the process of

-14 - snoot hness of inner surface of a nolded article of the resin.
The pol yapebdhctiennastording tubtthisednwenthienppossesses highlpr oducti on
according to this invention possesses highly sati sfactory mechani cal
propert i esaihgfanbory anechantcalhropeitdes andecbeniocalf ragisbaneasi ve
utility in applications to aut onobi | e fuel tanks, blow nol ded
conporent 8nflp theragore. findsreextenfiyenatdligiypds appléeatiopsptag
materials, and _ . various industrial articles.

Exanpl es agpgomobile\gyel: hprks kY Sielged qompeesetshin fBgdne

speci fical l belom/mﬁih reference to mnrkin&qexanples. houl d be

|t
noted, ho®8YEF, CAREALRPTS; RARRT APY OThsT Bipipggmateripds, n@8e exanpl es.

Exanpl e 1§ar%gus indu;grfafqgéaﬂgﬂgg_n1X|ng reactor provided externally

Examples

10 Now, this invention will be described more
specifically below with reference to working examples. It
should be noted, however, that this invention is not limited
to these examples.

Example 1:

15 To a continuous mixing reactor provided externally
with a jacket for passing a heat medium (coolant) and
constructed with a barrel of a cross section shaped like two
partially overlapping circies and two rotary shafts fitted
with paddles, trioxane having methylal contained therein as

20 a molecular weight adjusting agent in a concentration of
0.05 wt. % (based on the amount of trioxane) was
continuously supplied through one end thereof with the two
rotary shafts kept rotated in mutually different directions
at a speed of 150 rpm.

25 In a piping, streams of 3.3 wt. % of 1,3-dioxolan and
0.03 wt. % of 1,4-butane diecl diglycidyl ether (both based

on the amount of trioxane) were continuocusly joined and



with a jacket for passing a heat nedium (cool ant) and constructed with
.a barrel of a cross section shaped |ike two partially overl apping
‘circles and two rotary shafts fitted wi th paddl es, trioxane having

met hyl al contained therein as 20 a nolecul ar weight adjusting agent in a
concentration of 0.05 wt. % (basedisn the anount of trioxane) was
conti nuously supplied through one end thereof with the two rotary
shafts kepfixeatat®e i joimddialtineati har anstdamesti 00803 wt. @& of speed of 150
rom 25 In a piping, streans of 3.3 w. % of 1, 3-dioxolan and

0.03 wt. %Yombnltfibiltanidei (haskd)iomwitthd amidumt Ofottlribaand) wereon t he
anount of trioxane) were continuously joined and

- 15- jodneddandhsiked ninl atstatiamixerst e¥heotobaDOBuraticn aff

boron trifluoride (based on the anbunt of trioxane) were j oi ned and

m xed i n mixing wasi Resecamds ¢ offhle aresatlitantomixture n{ feekedvetid 5 seconds.
The resultant mxture (cooled to - 5 5[err]C was contlnuously supplied
to thedredcEbrvay @nisnuqusly suppliedy fer thet reackert ke effameduler ei n.
The reaction oduct _di scharged through the qutlet of, the reactor was

innediatePQIBQQEQHQFE?BU%ﬁ the MRIRNeD fherfdey t oT3A SERRLHRR sol ution

SoLerr] C B5oBRPEctsRivEded kit the Vurdae’ r, the weRRLBE: vake the |
SRRt e&?tgﬁt Bgésed tq:ﬁ%?rﬁ{ %\e% nschg’ld %’&ﬁeﬁr l‘iﬁoﬁ;’o ‘s\%g%y wei ght

crude pol yace m Xer,

of t ip16kYER eehxaf&mg, LR AN bl Y ta SbnkbhhcRbn of

10 0.05 wt. % and kept at 60°C to effect pulverization of

particles and inactivate the catalyst. It was further
separated, washed, énd dried to afford a crude polyacetal
resin. Then, in a Henschel mixer, 100 parts by weight of
the crude polyacetal resin and 0.3 part by weight of

15 pentaerythrityl-tetrakis[3-(3,5-di-tert-butyl-4-
hydroxyphenyl)propionate, "Irganox 1010"(tradehark), made by
Ciba Geigy, and 0.15 part by weight of melamine added as
stabilizers thereto were mixed. The resultant mixture was
melted and kneaded at 200°C in a biaxial extruder fitted

20 with a vent to stabilize the system and afford a branched or
cross-linked polyacetal resin [melt index 1.0 ¢g/10 min.
determined (in accordance with ASTM D1238) at a temperature
of 190°C under a load of 2.16 kg] in the shape of pellets.

The resin thus obtained was processed with a blow

25 molder, “"S-45ND"(trademark), made by PURAKOO K.K., under the

conditions of 200°C of cylinder temperature, 200°C of die

temperature, 80°C of metal mold temperature, 5 kg/cm® of



15 pentaerythrityl-tetrakis[3-(3,5-di-tert-butyl-4-

hydr oxyphenyl ) propi onate, "lrganox 1010"(tradenmark), made by Ci ba
Gei gy, and 0.15 part by weight of nelam ne added as stabilizers
thereto were m xed. The resultant m xture was nmel ted and kneaded at
200[err]Cin a biaxial extruder fitted.14Q wth a vent to stabilize the
system and afford a branched or cross-1linked polyacetal resin [nelt
index 1.0 pld® pressure, 3Eied Bade( Glameterdanss »ii g HlL38) at a
t enperature of 190[err]C under a |load of 2.16 kg] 1 n the shape of
pell ets. clearance Tiwe mamifadture abbakleReVA61D6WCESSESANEEN a bl ow 25
nol der, "S-45ND'(trademark), made by PURAKQOO K. K., under the

condi ti onsmeas@OUi®ry¥q G &0 oy lliondémm) enyiriat hiod lox0CbartaliGesf wikse
tenperature, 80[err]C of metal nold tenperature, 5 kg/cnferr] of

-16- mird far kaw megdabidfityi épdoafiness, agatn£t drawddwliand

cl earance to manufacture a boxlike holl ow contai ner measuring 50 x 80
x 100 BrmmeXthLraghuyxs) c sucfieger impsct strengthl, fand Mmoe thoekhidf ty
(proof ness _agaj nst drawdown and 5 nelt fracture), surface inpact

strengt h, SR iEdaqs of a cppiaippEr b¥uthecEoblowing methasts by t he
foll ow ng t hods. The results -are shown in Table 1. The
met hods usEl PO HHIS 356 (SHP¥Ret8 2abig| Lows. (1) Blow nol dability

f ' AV It, 10 f t Th
gg;g?igﬁgsrggﬁkﬂé%rﬁi a §%ﬁ§%%p§§%i§8ﬁst5aF§P9 V%gg ggg%ﬁ%ﬁ?ﬁﬁand to gOO nm
duri th dj t ti f th
o r S onoa by opgaw Ab18aBl TBY (iibdfidss agailst'tidvidin' URa Re1R O these

10 fracture)

The durations required by a sample parison to fall to
120 mm and to 600 mm during the process of blow molding were
clocked and the ratio of these durations (drawdown index)
was used for rating the blow moldability. The resin was
15 discharged at a speed of 400 g/min. The magnitude of this"
index grew in proportion as the difficulty with which the
parison yielded to the phenomenon of drawdown increased and
the grade of blow moldability rose. The flowability of the
parison was rated, depending on the presence or absence of
20 the occurrence of melt fracture in the parison.
(2) Surface impact strength
This property was determined by the use of an
instrument, "DAINATAPPU 8250"(trademark), made by General
Research K.K., adapted to drop a weight of 5.7 kg having a
25 hemispheric end having a diameter of 40 mm, from a height of
. 90 cm onto a flat plate sample, 70 x 70 (mm), cut from a

given boxlike blow molded article obtained in working



was:used for rating the blow noldability. The resin was 15 discharged at
a speed of 400 g/mn. The magnitude of this I ndex grew i n proportion
"as the difficulty with which the pari son yielded to the phenonenon of
drawdown i ncreased and the grade of blow noldability rose. The
flowability of the pari son was ratged, depending on the presence or
absence of 20 the occurrence of nelt fracture in the parison. (2)

Surface i|égRanrpl6tawdoédmparative exbiiplepaffetbyivBsrdghesnbigd dride use
of an i nstrument, "DAI NATAPPU 8250"(tradenmark), made by Gener al

Resear ch duiing athet Etadturk af aheeisghplel Srive keashiaminndioad A5n heni spheric
end having a dianeter of 40 nm froma hei ght of 90 cmonto a flat

pl at e sankiWfmmyOfound fronm ,thauterfergy surve wasveepbonkédkasbthey nol ded
article obtained in working -17-
exanpl e asurfacpaimpace steength.and regi ster an energy curve during
the fracture of the sanple. The maxi mum |l oad (in KN/ found fromthe
ener gy cufdk Empathnesse@fadnnps surfagerofidelowperkded r ale 5 (3)

Snoot hness of inner_surface of bl ow nolded article A boxli ke bl ow
nol ded cont ai nBrPe¥likecelew mpldead contaings, pPkgiegdnpPedofi¥BRpar ati ve

G- 1O, TN AR AR M SR LN
our P! huSERLE cdOukel Al I alSS SA' SEpRH55Y. ShhusbpfCepf 3L 1S %0
p0|yacetaémﬁgéﬁﬂéséfnﬂfhé %%Béthness was rated on a four-point scale
10 using the ranks called excellent, fine, rather bad, and bad.
Ekamples 2 and 3: '
Branched or cross-linked polyacetal resins (melt index
1.4 g/10 min. in Example 2 and 0.8 g/10 min. in Example 3)
in the shape of pellets were obtainéd by following the
15 procedure of Example 1 while changing the amount of 1,4~
butane diol diglycidyl ether (fo 0.02 wt. % in example 2 and
0.04 wt. % in Example 3, both based on the amount of
trioxane) and blow molded to produce boxlike hollow
containers. The containers were rated in the same manner as
20 in Example 1. The results are shown in Table 1.
Example 4:
To the same continuous mixing reactor as used in
Example 1, trioxane containing methylal in a concentration
of 0.05 wt. % (based on the amount of trioxane) was
25 continuously supplied through one end thereof.
Subsequently, streams of 3.3 wt. % of 1,3-dioxoclan and

0.003 wt. % of boron trifluoride (both based on the amount



1.4-9/10 mn. in Exanple 2 and 0.8 g/10 mn. in Exanple 3) in the
shape of pellets were obtained by followng the 15 procedure of Exanple 1

“whi | e changi ng the anount of 1, 4- but ane di ol diglycidyl ether (to
0.02 wt. %in exanple 2 and 0.04 wt. %in Exanple 3, both based on the
anount of trioxane) and bl ow nol degigt o produce boxli ke hol | ow

containers. The containers were rated in the sane manner as 20 in Exanple
1. The resfl teioxkanéhowsre ncortimicusly joine@nineadpiping and mifefihe sane
continuous m xing reactor as used in Exanpl e 1, trioxane containing
nmet hyl al by meanscefitaastatic mixexf. 0THB wesultélvesholimed tdieream uad of
trioxane) was 25 continuously supplied through one end thereof.
Subsequenal steamrefin@. 83 @t 3 #vof % of-itamd diolladighgcidyl 6tBe wt. % of
boron trifluoride (both based on the anmount of trioxane)
wer e cont (hased| 9nj thecamount, off Jinipxane riwexe joinefyandamdxefl dnstatic

m xer._ The resultant joined stream and a steamof 0.03 w. % of

1, 4- bl an&hgi BLPENG} y MG |tatade duratioppgfepizing Heaan® FRCHIAS 1 | oxane)
were joined and nmi'xed in 5 the piping. The_total duration of mxing was 5
seconds. The refpliant pixturg x(t’%?‘gle(‘gcﬁﬂ 6P £d VB FPRENYRRSEBNt i nuousl y

lied to t t t ffect, bul I ' ' f
heP o banblSeaceS Bhe Seither Otned HRY FRSRFSbak oneo5, R by
10 the reﬁgkgﬁ ¥a§hg£8£§§sed_in the sanme manner as in Exanple 1 to
obtain a branched or cross-|inked pol yacetal resin (nelt

The reaction product discharged through the outlet of
10 the reactor was processed in the same manner as in Example 1
to obtain a branched or cross-linked polyacetal resin (melt
index 0.9 g/10 min.). This resin was blow molded to
manufacture a boxlike hollow contalner and this container
was rated. The results are shown in Table 1.
15 Comparative Example 1:
To the same continuous mixing reactor as used in
Example 1, trioxane containing 0.05 wit. % of methylal and
0.003 wt. % of 1,4-butanc diol diglycidyl ether (both based
on the amount of trioxane) was continuously supplied through
20 one end thereof.
Subsequently, streams of 3.3 wt. % of 1,3-dioxolan and
0.03 wt. % of boron trifluoride (both based on the amount of
trioxane) were continuously joined in a piping and mixed by
means of a static mixer. The total duration of mixing was 5
25 seconds. The resultant mixture (cooled to -5°C) was
continuously supplied to the reactor to effect bulk

polymerization of the monomer therein.



_indéx 0.9 g/10 mn.). This resin was blow nolded to manuf acture a

_ boxli ke hollow container and this container was rated. The results are
- shown in Table 1. 15 Conparative Exanple 1: To the sane
continuous m xing reactor as used in Exanple 1, trioxane containing
0.05 wt. %of nethylal and 0.003-ww- % of 1,4-butane diol diglycidyl
et her (both based on the anobunt of trioxane) was continuously supplied
t hrough 20 oTheemeacitdonoproduct dischangségtiarmdugh tie emtdetf of. 3 W. %
of 1, 3-di oxol an and 0.03 wt. % of boron trifluoride (both based on the

anount ofthe reagctiorxwae) precessedt inuthe| yaneimanhem as dinp Exgmpie A xed by
nmeans of a static mxer. The total duration of mxing was 5 25 seconds.
The resuﬂ@a@btﬁﬂﬂt@rbr@EGBEQdOIocr6§§rl}n}edwnplyacetﬁhﬂﬂeﬂinuémpliuppI|ed

to the reactor to effect bulk pol ymeri zati on of the nonomer therein.
-19- index 17Re 9/dQchiBn) pr et Tasidhaagedlow Geé]ﬁetih‘éOout | et of

the reactor was processed_in the_sane nanner as in Exanmp to obtain
a br ahch8@nNE s PlPR§315%I9%%%?§J°?E§?+P?¥mﬂqd thlslqﬂ&éﬂ pex g/ 10
mn.). This re ow nol de 0 ufact i ke hol | ow
contalneﬁagnf gs¥%6ngiPHeT°£gagl&é§Yrat IEMFﬁBI :BV?|¥ The
results ﬂr%lthwn I n Tabl e 1. Cbnparatlve Exanpl e 2: To

the same conti nuous m xing reactor as used in 10 Exanple 1, trioxane

conta|n|@%ﬁ§a§awhveﬁhggmﬁlg ggoxolan

To the same continuous mixing reactor as used in
10 Example 1, trioxane containing 3.3 wt. % of 1,3-dioxolan,
0.05 wt. ¥ of methylal, and 0.03 wt. % of 1,4-butane diol
diglycidyl ether (invariably based on the amount of
trioxane) was continuously supplied through one end thereof.
Subsequently, 0.003 wt. % of boron trifluoride (based on
15 the amount of trioxane) was supplied continuously to the
reactor to effect bulk polymerization of the monomer therein.
The reaction product discharged through the outlet 6f
the reactor was processed in the same manner as in Example 1
to produce a branched or cross-linked polyacetal resin (melt
20 index 1.4 g/10 min.)} in the shape of pellets. The resin was
further blow molded to obtain a boxlike hollow container.
This container was rated for blow moldability. The results
are shown in Table 1.
Comparative Example 3:
25 To the same continuous mixing reactor as used in
Example 1, trioxane containing 3.3 wt. % of 1,3-dioxolan,

0.05 wt. % of methylal, and 0.23 wt. % of 1,4-butane diol



0.05 wt. %of methylal, and 0.03 w. % of 1,4-butane diol di gl yci dyl
.ether (invariably based on the anmount of tri oxane) was continuously
-supplied through one end thereof. Subsequently, 0.003 wt. % of boron
trifluoride (based on 15 the anount of trioxane) was supplied
continuously to the reactor to ef.fzect bul k pol ynerization of the
nononer therein. The reaction product discharged through the
outl et ofdiglycidyl retiedor( Mbariadlys badednohhehs aakotinef as in Exanple 1
to produce a branched or cross-1linked polyacetal resin (nmelt 20 index 1.4
g/ 10 mi n.}rioxahe) shwpeccaitipridusily. stbpliedi thwedgh one fend heieddsry nol ded

to obtain a boxlike holl ow contai ner. This container was rated for
bl ow nol ddibsaegquently r ds@0Bswt. % af ebehomntrifIadatide . (based @mparati ve
Exanmple 3: 25 To the sanme continuous m xing reactor as used in

Exanpl e 1theramcune obrtzionang)3waswsuppliedlcontiowonsiy to th®. 05 wt. %
of nmethylal, and 0.23 wt. % of 1, 4-butane diol

220- 5 TeReEQE|ky|effomk b(qhkv@pﬂmyizagéenoﬁftW@emmelbftherein

tri oxane) was conti nuousl |'i ed through _one end there

Subsequent |y, %hﬁdﬁeﬁﬁti,%' dFFFPPESPFd&“FBBﬁ%dtBﬁ °“tle¥H%fanDunt of

trloxane) was_su I|ed contlnuougré % the 5 reactor to, effect bulk

pol yrer i 2R oFed ?‘Tﬁew%rﬁﬁ?ﬁe he same manpex r1“%a’c‘1‘|I'E'?FP'F)‘P:'&’CIu]ct
0 soherved LML W ARl B croes HEaFEACH IR LRL SRR g o
pol yace! ajndge! 4. 5@)10 min.) 19%n8 8n8pd0ok! Bed1bfs ! N3G w%%' ets.
10 further blow molded to obtain a boxlike hollow container.
This container was rated for blow moldability. The results
are shown in Table 1.
Comparative Example 4:
To the same continuous mixing reactor as used in
15 Example 1, trioxane containing 3.3 wt. % of 1,3-dioxolan and
0.005 wt. % of methylal (both based on the amoun; of |
trioxane) was continuously supplied through one end thereof.
Subsequently, 0.003 wt. % of boron trifluoride (based on
the amount of trioxane) was supplied continuously to the
20 reactor to effect bulk polymerization of the monomer therein.
The reaction product discharged through the outlet of
the reactor was processed in the same manner as in Example 1
to produce a linear polyacetal resin (melt index 0.2 g/10
min.) in the shape of pellets. The resin was further blow
25 molded to obtain a boxlike hollow container. This éontainer
was rated for blow moldability. The results are shown in

Table 1.



10 w;urt her bl ow nolded to obtain a boxlike holl ow cont ai ner. Thi s

. container was rated for blow noldability. The results are shown in

Tabl e 1. Conpar ati ve Exanpl e 4: To the sanme conti nuous

m xing reactor as used in 15 Exanple 1, trioxane containing 3.3 wt. % of
1, 3-di oxol an and 0.005 wt. % of waghylal (both based on the anount of
trioxane) was continuously supplied through one end thereof.

Subsequently, 0.003 wt. % of boronTablfd dori de (based on t he anount of
tri oxane) was supplied continuously to the 20 reactor to effect bul k

pol yneri zati on of the nonomer therein. The reaction product

di schar g§a@ thr ougn eWOlIJ“toll Ne reactor was|Jprocessed rmTjhe sane
manner ag in ExLaJL:“P!

3 e—F agﬂfigguee ' r J'!RL% ' | t
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- 21A - {d ai ns: %A process for prodyxNymg br anehadcae crossli hked
pol yacet 4l _resin, _which ¢ e pul k-pol ynerizing (A trioxane wifh (B)
at least]ppe of la cygld ¢ |et hsark Cy§lic f?rggl, andl ( @yca1RYnf unict i onal
gl yci dyl }etfher—conpount—n—the—presente—ef—BD—a—cation —y—me-r—i—rz];ti on
cat al yst | BwheReiln pr3-dv td sARFNEK- | pol yndeB3ation) t Excellesitudes t he
step of g4 R ja prepar atjor yavdedad e pf cogpggents B) rddehidnd (O, and
thereafte f ar-at-ory—nrxtyre—to—the—troxane—conporent] (A to
conduct {E¥-Dbal K- pol3ser i Zat iRpEence 1.35 | Excellent
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Ex. 2

Com. 3.7 Absence 0.47 Bad#+

Ex. 3
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Ex. 4
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The process according to claim1, which conprises formng an initial

" ast one of the cyclic ether and cyclic formal (B) with the
poI yf mﬂﬂwﬂm, " I“I" et her conpound (C), and then m xing the resultant
initia the cationic polynerization catalyst (D) to formthe
preparatory n1xture “which is then addegl, to the trioxane (A) to conduct the
bul k- pol ynerization. 3. The proc®ss according to claim1, which
conpri ses LNg an initial mxture of at | east one of the cyclic ether

and cyclic tormal (B) with the cationic polynerization catalyst (D), and

then mxipg thg g&a&ggen&of fé&ﬁcmdt&'r&é&iéﬂéd R ows%giﬁﬁhaona' gl yci dyl

et her conpound ( to formthe preparatory mxture which 1s then added to

thg tri 0X§B§¥ﬁé}at59 £888H ¢ Lyl 1\h NbnpPied™iHe? 3itedd of bulk-

process for producing a branched or crosslinked,

pol yacet abongﬁeaizchhAwﬁﬁms@se twieris t @S &tf 1dlst- one ofPal ygBLiEEi Ng (A)
trioxane with (B) at |east one of a cyclic 5 ether and cyclic formal,

and (@ aephbyf dndt cpedlcofyenaly] and (&) Epdyfundtdonalt geypidgance of
(D) a cationic pol ynmeri zation catalyst, a mxture of (B), (C and (D)
bei ng ethddedompotnd okmnthe AHresernmncict(hha patjoadiczat i on. 2.
The process according to claim1, in which a mxture 10 prepared by

m xi ng at ppéymerdpationt patalysic @tmtm of (BloydiG)candr (R bBingith th
pol yfunctional glycidyl ether npound (C) and then m xing the

resul t ant aﬁ#ﬁ@uge fripxape (A) t%aﬁqreﬁ%t gdtey modiymerigatdanal yst (D) is

added to trioxane
2. The process according to claim 1, in which a mixture

10 prepared by mixing at least one of the cyclic ether and
‘cyclic formal (B) with the polyfunctional glycidyl ether
compound (C) and then mixing fhe resultant mixture with the
cationic polymerization catalyst (D) is added to trioxane
(A) to conduct the polymerization.

15 3. The process according to claim 1, in which a mixture
prepared by mixing at least one of the cyclic ether and
cyclic formal (B) with the cationic polymerization catalyst
(D) and then mixing the resultant mixture with the
polyfunctional glycidyl ether compound (C) is added to

20 trioxane (A) to conduct the polymerization.

4, The process according to claim 1, wherein the cationic
polymerization catalyst (D) is at least one member selected
from the group consisting of boron trifluoride and boron
trifluoride coordination compounds.

25 5. The process acco;ding to claim 1, wherein the cyclic
ether and cyclic formal (B) is at least one member selected

from the group consisting of ethylene oxide, 1,3-dioxolane,
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_(A)“to conduct the polynerization. 15 3. The process according to claim

1, prepared by m xing at | east one of the cyclic
" et her \wmml‘ﬂ“umr mlf ormal (B) with the cationic polynerization catalyst
(D) arid fheh nfxi*ng*the resultant mixture with the pol yfuncti onal

gl ycidyl ether conmpound (C) is added t-@3-20 trioxane (A) to conduct the
pol ymeri zati on. 4. The process according to claiml1, wherein the

cati oni ¢ diethyladnengliyzeli dormalabnat 1(D)butamédiehsformeel renber sel ected
fromthe group consisting of boron trifluoride and boron trifluoride
coor di naté .on i @ruotess AccordingThe platmsy, awberelmgthe claim 1, wherein
the cyclic ether and cyclic formal (B) i's at | east one nenber sel ected
f rom t he pplpfurcdrisingli 93 yeidyihetber ogingepnd (CHiix @ abikglycidyl

-23 - diethylene glycol formal and 1, 4-butanediol formal. 6. The
process athexligapooymnd.ai m 1, wherein the pol yfunctional glycidyl ether
conpound (C) is a diglycidyl ether conpound.
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