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40 belonging to a polyacetal resin are degraded to a great extent.
The polymer of the above U.S. Patent 3,732,333 also has a defect in that the polymer is a mixture of a
vinyl polymer with -an aldehyde homopolymer due to its polymerization process in which formaldehyde is “:
polymerized in the presence of a living polymer as a polymerization initiator. f
JP-A-80 40 111 also discloses copolymers of polyoxymethylene and vinyl polymers. The present
45 invention differs from these in that the polymers presently claimed are linear and not graft copolymers.

Disclosure of the Invention

The present inventors have made a diligent study to overcome the above problems, and found that a
50° novel polyacetal copolymer comprising a polyoxymethylene and a specific vinyl compound and a composi-
tion thereof give an excellent surface decorating performance to permit coating and printing without any
preliminary treatment with a chemical or primer treatment, and this invention has been completed on the
basis of this finding. '
The first and second aspects of this invention are directed to the following:
58 a polyacetal copolymer which is a copolymer comprising a polyoxymethylene group (A) and a polymer
group (B), having a structure of the formuia (I):

ApX-B ()
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The polyacetal copolymer of this invention is a novel copolymer comprising a polyoxymethylene group
(A) and a.polymer group (B) and having a structure .of the formula (I)
35
AX-B ()

wherein X is a terminal group of B and reépresents a binding group derived from a compound having at
- least two carbon atoms and 1 to 4 groups selected from hydroxyl, carboxyl, ester, amide, amino and alkoxy
40 groups, and A, means that A is present in the quantity of n times in number, and bonds to X in whichn =
-1 to 4. The above polyoxymethylene group encompasses a polyoxymethylene homopolymer and a
- polyoxymethylene copolymer.
The above polyoxymethylene homopolymer is a polymer having oxymethylene recurring units of
{£CH203. The above polyoxymethylene copolymer is also a polymer having the following oxyalkylene units:
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wherein each Ro is independently hydrogen, alkyl or aryl, and m is 2 to 8. These oxyalkylene umts are
mserted into a chain of the oxymethylene units at random.
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In addition, the polymer group becomes a polymer of the formula (IV):
25 .
' X-B (V)

o _ wherein X' represents 1 to 4 hydroxyl or carboxy! groups,
\/ since the bond betwsen X and the polyoxymethylene group (A) in the formula (1) is broken
30 The formaldehyde and the alkylene glycol are analyzed and determined by means of gas chromatog-
raphy, liquid chromatography, or the like. The polymer of formula (IV) is also analyzed and determined by
means of chromatography, IR, NMR, GPC, or the like.

The number average molecular weight of the. polyacetal copolymer of this invention is the same as
those of known high-molecular-weight polyacetals, and it is in the range of about 10,000 to 500,000. The

36 . lower limit of the number average molecular weight is limited by the properties of the polyacetal copolymer,
_ and the upper limit thereof is limited by the molding processability of the polyacetal copolymer. The
&/ number average molecular weight of the polyacetal copolymer is determined in the following manner. That
- is, the number average molecular weight of 100,000 or less is determined by the osmotic pressure method
or by the end-group analysis method; and the number average molecular weight of 100,000 or more is
40 determined by relating the weight average molecular weight determined by the light-scattering method with

an elution curve determined by gel permeation chromatography (GPC).

The A segment of the polyacetal copolymer of this invention encompasses a polyoxymethylene i
homopolymer and a polyoxymethylene copolymer. In the polyoxymethylene copolymer, the oxyalkylene
unit to be inserted into the polymer composed mainly of oxymethylene units is represented by the formula:
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s6 wherein each 'Ro is independently hydrogen, alkyi or aryl, and m is 2 to 8. Examples of the oxyalkylene unit
are an oxyethylene unit {{CHz)20%, an oxypropylene unit
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ccaver afe havee siusiurept thgifermulelr i ned by the |ight-scattering method with an
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-seghent of the polyacetal copolymer of this invention enconpasses a

'!fpolyoxynethylene honnpolynernﬁnd a pol yoxynet hyl ene copolyner. In the
“Tfpolyo§ynethylene copolyner e oxyalkylene '

‘wherein R is hydrogen or alkyl, Rz is hydrogen, phenyl, cyano, chloro, acetyl, alkyl ester, and £ is 10 to
. 5,000. Compounds having a structure of the formula (I} are classified into the following three groups.
Examples of the first group are a styrene polymer, an acrylonitrile polymer, a vinyl chloride polymer, an
ethylene polymer, a vinyl acetate polymer, a styrene/acrylonitrile copolymer, a styrene/vinyl chloride
45 copolymer, an ethylene/vinyl acetate copolymer, a styrene/vinyl acetate copolymer, an acrylonitrile/vinyl
acetate copolymer and a vinyl chiloride/vinyl acetate copolymer.
Examples of the second group are a polymer of an acrylic or a methacrylic ester and a copolymer of an
acrylic ester and a methacrylic ester.
Typical examples of the acrylic ester are methyl acrylate sthyl acrylate, n-propy! acrylate, iso-propyl
50 acrylate, n-butyl acrylate, iso-butyl acrylate, sec-butyl acrylate, tert-butyl acrylate, n-octyl acrylate, 2-
ethylhexyl acrylate, n-lauryl acrylate, iso-lauryl acrylate, n-stearyl acrylate, iso-stearyl acrylate, acrylamide,
dimethylaminoethyl acrylate, glycidyl acrylate, and cyclohexyl acrylate. Typical examples of the methacrylic
ester are methyl methacrylate, ethyl methacrylate, n-propyl methacrylate, iso-propyl methacrylate, n-butyl
methacrylate, iso-butyl methacrylate, sec-butyl methacrylate, tert-butyl methacrylats, n-octyl methacrylate,
56 2-sthylhexyl methacrylate, n-lauryl methacrylate, iso-lauryl methacrylate, n-stearyl methacrylate, iso-stearyl
methacry_late dimethylaminoethyl methacrylate, glycidyl methacrylate, and cyclohexyl methacrylate.
Examples of the third group are copolymers of an acrylic or methacrylic ester with styrene, acrylonitrile,
- ethylene, vinyl acetate or vinyl chioride.
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36 Y is oxygen or sulfur,ais 0 to 3.
, The polyacetal copolymer of this invention is specifically illustrated with structural formulae as follows:
s {1) n = 1 in the formula (I):
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~-acet at e, copol yner and a vinyl chloride/vinyl acetate copol ymer. Exanples of
. the second group are a polyner of an acrylic or a nethacrylic ester and a
~copol ynmer of an acrylic ester an®&POAR¥ABY|ic ester. Typical exanples of
““the acrylic ester are methyl acrylate, ethyl acrylate, n-propyl acrylate,.
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ate, n-octyl acrylate, 2- ethylhexyl acrylate,.



:_36'.Y.is._oxygen or sulfur, ais 0 to 3. The pol yacetal copolyner of this

“i'nvention is specifically il I ust rated with structural fornulae as follows:
- (1) n=1inthe fornula (1): 4&° R‘Féﬁ?ﬂBMS [err] [err] [err] 6 EP
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B Rk OCH }ort-OCH,CH o }-D-CH,

'In the above structural formulas, Ry is hydrogen or alkyl, Rz is hydrogen, phenyl; cyano, chloro, acetyl
" or alkyl ester, 1.is 10 10 5,000, each of Rg to Rs is independently hydrogen, alkyl or acyl, each of n* and m’
- is’an integer, each D is

L. .30

—OC- s -NHC"' r}

. <NH-, -O- or
0
45 i
“Ce,
and Y is oxygen or sulfur.
50 In addition, the. structural formula
"E'("ocnz) n'" (OCHZCHZ')',-nﬁ'

means that m' mol of the oxyethylene uniis are inserted in n' mol of the oxymethylene units, and does not
define the distribution of the oxymethylense units in the polymer chain.
The production of the polyacetal copolymer of this inv_ention will be explained below.
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~EP,0 427 874 Bl (4) n = 4 inthe formula (1): [err] [err] 10

[err] [err] [err] 16 20 ' eﬂrgt[err] [err] [err] 25

| 30 In the above structural B R %4
JTrs_hydrogen phenyl, cyano, chloro, acetyl or aIkyI ester [err] is 10 to.

err] is hydrogen or aIkyI [err] =

eac I"]'hg ol a%tgl]ooﬁ rAe H? W rgn pmﬁ%eg 91? ol knY rizi CQ/J y %goxane
[Ie?‘rt] ans§£ 8 o%ggln (')rh re &; ofag?)lymerwpﬂfagé fructire Lfﬁlﬁlereeﬁs

70

16

- 20

25

30

35

40

45

&80

85

*fidfﬂﬂ|a [err] 55 neans that m nDI of t he oxyethylene units are |nserted in
n' molg of the oxynethyl eneRuni ts, and does not

N i
+CH2"?—)T ! o (11)
R |

1 . j

2

wherein Ry is hydrogen or alkyl, Rz is hydrogen, phenyl, cyano, chioro, acetyl or alkyl ester, and 1 is
10 to 5,000, and which has 1 to 4 groups selected from hydroxyl, carboxyl, ester, amide, amino and alkoxy
groups at one terminal portion thereof or by copolymerizing formaldehyde or trioxane with a cyclic ether in
the presence of the above molecular weight regulator.
- Examples of the molecular weight regulator used in this invention are illustrated with structural formulae
as follows:
(1) First group

T1
n.,cnzcaz-s—e-caz-rl:—)-in |
| i,
(2) Second group
Ry
SR ®
R7encn2-s—+-cnz-?—+§ .
RgCH, R,
{3) Third group
Ry
- 5
7?ch ,~S—CH -c-+§
RB?H | Rz
RoCH,



~.defsine the distribution of the oxynethylene units in the polynmer chain. The
production of the polyacetal copolyner of this invention will be expl.ained-
_below. 8 EP 0 427 874 Bl TheER@I42A8&# B! copol yner of this invention is
produced by honopol yneri zi ng formal dehyde or trioxane in the presence, as a
‘nol-ecul ar, Hﬂht regul ator, of a polyner which has a structure of the
fornmul a 6??@! §“T%rr] 10 wherein [err] is hydrogen or alkyl, [err] is . .
hydr ogen, phenyl, cyano, chloro, acetyl or alkyl ester, and [err] is 10 to
. 5,000, and which has 1 to 4 groups selected from hydroxyl, carboxyl, ester,
-am dg,- amino and al koxy 15 groups at one termnal portion thereof or by
.copol yneri zing formal dehyde or rljoxane with a cyclic ether [n the presence
of the above gl gaicl-§eLof. Legylat or. Exanpl es of the nol | ar meL;ht
regul at or _usedi7 thi% invent?qg are illustrated with structdfal fornulae
as follows: (1RrJen st group 20
[errjo 40 (3) Thi%|d group 45 [errT [err] [err] 55 9

R,CH

g

R, ,CH

10772

15

_ In the above formulae, each of Ry to Rio is independently hydroxyi, alkoxy, ester, carboxyl or amino.
_ It is desirable to purify the above molecular weight regulators by distillation, adsorption, drying, etc., in
b- advance of the use for the polymerization. These molecular weight regulators may be used alone or in
"~ 20 combination. :

In the homopolymerization in this invention, fully purified formaldehyde or trioxane is used as a starting
material. An anionic- polymerization catalyst is mainly used for the homopolymerization of formaldehyde,
and a cationic polymerization catalyst is-used for the homopolymerization of trioxane.

in the copolymerization in this invention, fully purified formaldehyde or trioxane is used as a starting ,

25 material, and these starting materials are copolymerized with a cyclic ether in the presence of a cationic |
polymerization catalyst. ' ’

Examples of a first group of the cyclic ether to be copolymerized with the above starting materials are
alkylene oxides of the formula: S

30

35

T e ) e 75

- \‘ N 0

40
wherein each Ro is independently hydrogen, alkyl or aryl, and m is 2 to 6, such as ethylene oxide,
‘propylene oxide, butylene oxide, epichlorohydrin, styrene oxide, oxetane, 3,3-bis(chloromethyl)oxetane, ¥
tetrahydrofuran and oxepane. Of these alkylene oxides, ethylene oxide is particularly preferred.

Examples of a second group of the cyclic ether are cyclic formals of the following formula:
45

50

5 () 2

% OCH,0

10 -

[err] 30 (2) Second group [err] =~



fﬁ{EP 0 427 874 Bl (4) Fourth group [err] [err] 10 [err] [err]
lerr] 15 In the above fornul ae, each of [err] is independently hydroxyl,
- alkoxy, ester, carboxyl or ami no.EMQ 427874 r abl e to purify the above
-+.mol ecul ar wei ght regul ators by dIStI||atI0n adsorption, drying, etc., in
' "j'?g\éﬁlngf O?f Y heth gne f %r § h% ro%% ? ol'n?arll d:eRhEEe |§"8 %L ﬁ{etthSAeQJVcol formal,
é ri%%f formal 5 Qn g-ﬂ }h li t?_:'mgls. ethylene
I al 69?6 Q-'Qut réigf g

homopol y %Ilthblgne cBl fbrkhY 2 GH fé’erFH-A d"t
QR arm%rd 033 wbaﬁab,al yst

"“1r|oxanegV
oL ds mainl wel gg,y@ %dﬁ%&o& | zat Yon of for mal dehy e, and a cationic
-polymeri za The %nﬁa& biyRbrizhtdn tb%ﬁdstféaa thd) BatibTRBIPth&HERon Zathild? NorOlse ti inRXRUAR{ | N
".t.he” copopyyidzation hridropdlymieltzafior il W NiveRtion arbab foyowsr i T i ed for mal dehyde or:

- trioxane i Srypicd Chxahiplés St bt dnidflic 2lymeRdatoni edtalyshiach hikell Sotsls Budh g sodinerahdil S
= are copopytassiimyz aikbii \wetah camplax cbmpouadsisach asrsoditra-naphthaienecand pbtassiumeanihacene, alkali
~ pol yneo i matai itydridea tsadhyes tsodidrix bytipdec slkalifie garth metat hydrides puchfas taiaiunt hyslrideg alkeiimetal t o
- be copol ghaddeg ewth\es tsbdiurh methbrdrscand tpatessiurgt-huterxids, ialiglismetal carhpryiptop gech g iseidium of
.t he for mospseate3end3gptasglumiainaiaien alkalind) omth mstali earRodaiRscTYEN mﬂamea @rPaF"&PtRWd or
- aryl, anegelem 53*92'9'!90 agines; |suqh 8% NdpY W"@hed'ﬁRW'W°' mwg
0X

ne,
. oxi de e 'i"@ﬂ'?“ﬁ? (§ Oeupl'has am Pq_l:;ﬁlé slB f\t& tetr lp%t? lde and dlmethyldusteazram- €
UC as

i |t

2| i) |b|e1§](e Plgyg g gva 'q ? ; di Itll’hé'%lgteen:;:
_Sec)clmd g an alky ofa suc Mlu%i:ah et l% qé Ltﬁg?“ L%%mgs
2 S€ nd. . d E d fi
"mel a. %J s]tm §e$ lgfgrhiﬁé ti ﬁi{nrn te @ﬂl&' e, minum tnchlo::ldes: zm?:echlonde, vanadium tnchl:arj

20 nde, antimony pentafluoride, boron trifluoride and boron trifluoride coordination compounds e.g. boron
trifluoride diethyl etherate, boron trifluoride acetic anhydrate, boron trifluoride triethylamine complex com-
pound;- inorganic and organic acids such as perchloric acid, acetyl perchlorate, hydroxyacetic acid,
trichloroacetic acid and p-toluene sulfonic acid, complex salt compounds such as tristhyloxonium

_ tetrafiuoroborate, triphenylmethyl hexafluoroantimonate, allyldiazonium hexafluorophosphate and allyl:

25 diazonium tetrafluoroborate, and metal alkyls such as disthylzinc, triethylaluminum and diethyléluminum'
chloride.

The amount of the above anionic polymenzatlon catalyst and the cationic polymerization catalyst per

R 100-parts by weight of the starting material is 0.0005 to 5 paris by weight. The homopolymenzatlon or
\./ " copolymerization is carried out in the absence of a solvent or in the presence of an organic solvent, _
S - 80 Examples of the organic solvent are aliphatic hydrocarbons such as n-pentane, n-hexane, n-heptane, n-
octane, cyclohexane and cyclopentane, aromatic hydrocarbons such as benzene, toluene and xylens,
‘halogenated aliphatic hydrocarbons such as methylene chloride, chloroform, carbon tetrachloride, ethylene

e chloride and trichiorosthylene, and halogenated aromatic hydrocarbons such as chiorobenzene and o-
— T - dichlorobenzens. These organic solvents may be used alone or in combination. The molecular weight
R 35 regulator is used by homogensously dissolving or dispersing it in the reaction system. The concentration of

el . the molecular weight regulator in the system can be easily determined by an experlment depending upon
e &..x . the molecular weight required for a desired polyacetal copolymer.
i The reaction temperature is usually set at a temperature between -20°C and 230°C, and it is
preferably set between 20°C and 210 * C when no solvent is used, and between -10°C and 120° C when an
40 organic solvent is used.
The reaction time is not specially limited, and may be set for a period of time between 5 seconds and
- 300 minutes. :
"The homopolymerization or copolymerization is terminated by adding a short-stop to the reaction
system after a predetermined period of time. The resultant polymer is stabilized by removing its unstable
45 terminal portion by hydrolysis or by blocking the unstable terminal portion by an esterification method, etc.
A stabilizer; etc., may be further added to the stabilized polyacetal copolymer as required before practical
use.
“The polyacetal copolymer of this invention provides for an excellent surface decorating performance
even if used alone, and it also exhibits an excellent performance when used in combination with another
so component, as will be described below.
" The composition of this invention will be explained below.
The polyacetal resin composition of the present invention comprises (a) a polyacetal copolymer of this
invention; (b) a polymer having a structure of the formula (I1l):.

55
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"EP'.0 427 874 Bl such as ethylene glycol formal, propylene glycol formal,

di et hyl ene glycol formal, triethylene glycol formal, 1,4-butanediol formal,
1, 5-pent anedi ol fornmal, and 1, GER&AZREMBI fornmal. O these cyclic formals,
- ethylene glycol formal, diethylene glycol formal and 1, 4-butanediol fornal
-are particularly preferred. The anount of the cyclic ether per 100 parts by
wei ght of the starting material is 0.03 to 100 parts by 5 weight,
"preferably 01 to 50 parts Wei ght. The anionic pol ymeri zation catal yst
- and the, cationic polyneriz |on catal yst for use in the hono

_pol ygeri zati on and Cté'cﬂ ion inthis invent{8&Idre as fol | ows.

Typi cal exanpl es of the an||on| c pol erEI’I zation catal yst are alkali netals
such as sodi um and pot assuﬂn' al kali metal conpl ex conpounds such as E
sodi um napht hal ene and pot assi um ant hracene, al kali 10 netal hydrides Such
as sodi um hydride, alkaline earth netal hydrides such as cal ci um hydri de,
al katoi whereinlR: aib hydragee sr aliy Rz’ dsshysiogeniiphengd,tcpans] dhioronacdtypar tatk@ Ssterradd-Zas1toesi de,
al kal i 5f00.a#ndc@) bopeiMonmethylenec Hhea songosliianncoo@ipingiaer 186 hantso bya Iwigbtnofsthe ga)at e,
al kal i rrelveqgiet ¢ppphemer| 0 19500 ooris| by twelghtl thia (& polypeyraed P tont, 104 partsetty evelghttt d@l(@i um
‘stear atP@'VO’@(WPﬁ)ég‘esﬁ'éﬁOfé%"'w(ﬁwn ptdemstane obdbkanti{d-ani ne, trioctyl ami ne and
pyri di ne, LP&{VéPh%ﬁ” gérﬁ‘FB‘ﬁ‘r'ﬁlﬁi o flqrrgule; (1 Horise e BelxAGeta) tresisy gpmposition of this

t et r'{ibd’f"? J"?‘F ’El%psand d| met hyl di stearyl am 15 noni um acet at e,
~ phosphayi A8 % 5 §r ﬂmél%;ae p Vé?‘?ﬁ? W ﬁB "l?rﬂ""ﬁ??’o%\"%&'f'@'d pglymer. an

.: trimet I,%y l y t ‘st re % ac'%a &u mer, on Pf'ﬁ&'qnds

© sueh aSodthth DA 1 n9|réh are and arnat vy
&/”E hoxi é@mp ﬁ&'clr ln{e&hgénlﬂ@egt n@tak&f;!)mpgfsahum

chl orld,g deasm actyli sﬁ,atlonlc polymarlzatlon cataly are

Fri edel - (!ny%fcﬁlsex&d{;ﬂé& & MEPLRHNE! Sst6t e Imarfy! labriflath SduhyR adMIAs, 'ndd?opyF éch&£ﬁsB%‘%5ﬁm de,
ti-tani wolylaRl hdGII SIdE, iscbuylabyiie! bdchityP bérflfte, ©i-BitylCdthyRid, Gdctyl 6,UsN

tri chl @thy@B6kyr hdiiate, aFthurTRBY IR LRS-l IURFyiItES n- Dé&eryldid, léots&&dyda:rﬁd?d e ., -

t ri fdsuotethgioacotate;, adrylanbide) dinethpipoidostiy| arylate, BIPEidyn adrylatd, labtDéyicdRoxyliaeryate) Ty@fcher ate,
bor on texanilas@f thd enettearylicoestanbry dhethlylometimorytate, éthyl friethaatylale niprdpeitrinthaanyiateciseonpl ex
com poard; methesryjaleri o-betvid methgravidte Eebuld wethderyiate, prec-bityl omptbacadated , tet-bigyly |

per chl dveiaerylaiaymechy pabearyiate. dwththexylmethecrleteatlewriicnethetrata rig-lgunt! oisthegndate,
~\gul f onincstesn} d meth ?t%x '%ﬂea%om%am!stess uhydepxyethy| etnh'gﬁml (#rhydroxypropyl

t et r¥f I"E?SFEIM'B*P@H"BG‘ ve ﬂ'éﬂywrm'ﬂ P gyeidd Methasrdatpiandrenelobexy! mathagyiateaz oni um

- hexaf | ugrh F?B'gi.??f °‘%R af °P°"2'B°'s eﬁaazeswmrrwmcfva‘f ?%W%W'aﬁeeacrﬁ??ﬂ’"?ret al

al kyl s © | um num al um n&r(p chl ori de.

_The a y?ﬁméﬁ] \? or ”ﬁ? he p { ﬁ.ﬂf"#‘f"ﬁ' " °z§ﬂ'§l i" irFassified intg fwg i
| &ﬁg §°'V°' SV e ivmf'" 8’&"?5 i al is
poly,. dgyh p@X\ eor 0 rln hes Qo .
b. 0085 ({g s 9 ’E,&aafﬁ, e o f s 2fkgon i's
o carrie &ila‘tethlaﬂarﬁ ﬁyl%&ﬂﬁ@ a§ e§19 rYee deoﬁro nb B0 5k ﬁe 8 8%3@
sh’l/ventform 9 such a$™f AHRHaRsiIoP orﬁthetﬂilQﬁnﬁl&oﬁ IE Rrmad Sudd! 4 PablitmelidiCiohpiahl PONS
such asthyleRegljcdNemanmb @%RRene ghchidiane, n- octane, cycl ohexane and
cycl @pent Biaeamotiit @b pelyvinyhoRmar ib iaGired S bo iA Thel?&Has B Eio SHP bR BE waigkl psy{cene,
parts by weight of the polyacetal copolymer. When this amount exceeds 500 parts by weight, the
mechanical properties of polyacetal such as creep properties, fatigue properties, lubrication properties, etc., ":
are degraded to a great extent. The above amount of the polyvinyl polymer is preferably 5 to 200 parts by
weight.
.45 When no polyvinyl polymer is incorporated, the polyacetal resin composmon is required to contain the
polyacetal copolymer and the polyoxymethylene.
The amount of the polyoxymethylene is required to be in the range of 0 to 1,700 parts by weight per
100 parts by weight of the polyacetal copolymer. When this amount exceeds 1,700 parts by weight, the
surface decorating performance is degraded, and this tendency becomes dominant when no polyvinyl
50 polymer is added. The above amount of the polyoxymethylene is preferably 0 to 1,500 parts by weight.
When no polyoxymsthylene is incorporated, the polyacetal resin composition is required to contain the
polyacetal copolymer and the polyvihyl polymer.
In the composition of this invention, the polyacetal copolymer functions as a compatibilizer for the
polyoxymethylens and the polyvinyl polymer, and the composition of this invention is often obtained as a
55 homogeneous polymer alloy.
Depending upon the desired use and the intended purpose, the composition of this invention may
contain conventional auxiliaries such as a thermal stabilizer, an antioxidant, a parting agent, a weatherability
improver, an antistatic agent, a colorant, a reinforcing agent, a surfactant and an inorganic filler.
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hal-ogenat ed al i phati c hydrocarbons such as nethyl ene chloride, chloroform
~tarbon tetrachloride, ethylene chloride and trichl oroethyl ene, and

“ hal ogenat ed aromatic hydrocar bonFPsQ% 84 Bh| or obenzene and o-
~dlchlorobenzene. These organic solvents may be used alone or in

- combi nat i ofye THeREE il fryaliidnd el F‘Qn‘él -ﬁitlx% w R ar’ yang'qngrgge X
5501 v1 . odh e Bt Sl B AR o x%%.eq. gt “3 <l

" “the mDI eqiding ioWhaiLardod G & Rimpbrauilo etwéyrﬁ% easl ermne
-.experi nment dependi ng upon the nol ecul ar wei ght reqU|red for a desired.

-pol yacet gkanfpepol ymer. The reaction tenperature is usually set at a

tenperature between -20 C and 230 C, and it is preferably set between
~‘when no solTwe’piesénsinuimtm, wumdn&aespwimm{ Spleihed/ By sterdite 4the folsWigExSABIesSRtich] S
used. Theoweescshalbnet kriitwbls ingentiot  special [y linited, and may be set for a
Cperiod of tTherfolldydrigeaasur@neptsoered@rriac ot 3040 data therbiean ard Bewh ovtopBlappies.i zat i on or
- copol ytrer i Flaticesh vissositysr Ai valueecbtiinedabidian essursiventt ofs 0.5pgrtlooft kb epalyewc tin can p-
. 'syst em affi¥pphenofieieastiorastiyiane (vejsbt ralisdl ‘0 salytigeat BH@ resul t ant pol yner s |

‘st abi | i zed Rwge’ ABIRIP! IRy the thormah stebiliy &f 2 polyrear-r hretingdesstwhem a IBglymer drheseyuntabler by

bl ocki ng 'ﬁ B Ee Stepifized pithhaeetq %ﬂhvdﬂﬁﬂ i Reatad upder FqcEp Pfo°142 elonmingese. A

err]

st abi I%nzaé %égésgéue; g@ §9§tre6pt {Bprmal f H’@qlg the st abl I | zed ou& a%et al
'_-'copoly @or s u
'_"'jt his i nvﬁ%ljaﬁgl fatds ffun]!a T of cs??ér%é% er‘%tl se an c? %iretwirvggeele%ﬁﬁ%
-~ even if rb?tha%@ﬂn J}v §1u9at
- n-combi RakdeP Br Wb lsbuafd Qb rwe@peeﬁerm%ﬂ a hlﬁﬁer Tt Edati :9&' IﬁIWn
: -'\cérmoséth.geresnatsmn'gmlheyseéwep&cmtlnbp Bforkahbd. al ned be oW T e pol yaceta reSI n

~CONPOSI t i OTAbiasiort Wéar: [N 1IN of TSERIAICH PRop6rREED e RébsireRlontwdd ChMaE Gk dco@Ap B JrgTer
- of this Krreeaattbyousing (abgressing @laiena rs4b@undaa surfatd préssike @f O TKglehe of IRbaMghedd (of B4 ) :
Sl 65 . EPcri¥setZand 8 rub didlan€ecof 159 krb. Less abrasion wear shows better mechanical propertie€! I' |

(111) 10 Wiek eieasufedor holecularyelighy ghe owasatelnght,waf edrridd dut adeyrding gethe pinditigns of -

?-.'Qcyanozs chSTM B123det yl or al kyl ester, and z is 10 to 5,000, and (c) al
. pot yoxynet hyl ene: the conposition cont ai ni ng, per 100 parts by wei ght of

" the (a) pepldetal copolymer, 0 to 500 parts by weight of the (b) pol ymer

“fand 0 to 1,700 arts by Wei ght of the (c) polyoxymethyl ene, and contai ni ng

Na) agd de Y (c). The polyner having a structure of the
Tg\r/ermn![ %‘ Ogl :Fgl} c{ E\? qdlagﬁgn a rﬁﬁllflég et aI ! yzednat ?songoa%l:ltplasggd t(tzn)nfougthhaI csoolljr'\g trap

~ several mes 0 give a forma e gas avmg a ‘purity of not less than 99.9%. 300 g/h of the

G - formaldehyde gas was introduced into 1,500 g of toluene containing 1.0 x 10~* molA of tetrabutylammonium
acetate and 8.1 x 1073 molA of

36 :

- HOCH,CH,, -8 -(—CHZC':H-)-.’-E-H

272

. C=0
. 40 o)

C‘!-ls(n)

- 45 (polybutyl acrylate whose one terminal was modified to hydroxyl, M, = 9,000, "PBA-9" hereinafter) as a

' molecular weight regulator. Simultaneously with the introduction of the formaldehyde, toluene containing 1.0

x 107 molA of tetrabutylammonium acetate and 8.1 x 10~3 mol/l of PBA-8 was continuously introduced at a

rate of 1,500 g/h for 4 hours. The formaidehyde gas was also continuously introduced at a rate of 300 g/h,

- during which the polymerization temperature was maintained at 60°C. Toluene containing a polymer was

60 continuously extracted in such an amount that met with the supply, and the polymer was isolated by

fitration. The polymer was fully washed with hot acetone and dried under vacuum at 80°C to give 1,050 g

of a white polymer. This polymer was subjected to extraction in chloroform at 60° C for 5 hours to show an
‘extraction of PBA-9.

55' {2) Determination of structure of polyacetal copolymer

5 g of the polyacetal copolymer cbtained in step (1) of Example (1) above was dispersed in 95 gofa
0.1 N hydrochioric acid aqueous solution, and the resultant dispersion was heated at 90°C for 2 hours. This
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“opol ymer g Oliond)

. Exanples of the first group are a styrene polyner, an acrylonitrile
~...polymer, a vinyl chloride polynmer, an ethylene polynmer, a vinyl acetate
. polyner, a styrene/acrylonitril EPOASIBYHBA, a styrene/vinyl chloride

. copol yner, an ethylene/vinyl acetate copol ynmer, a styrene/vinyl acetate

C'OpOl y Satin an g‘ CmelrtterI e, Q ylen cur%nge % an toafnr a -

_.chlori &E E lys E ile %J%ﬁ%ﬁ eight re at‘?éét Pté;nd:&o :rg rol @8’8’ gﬂsﬁ ?“&l are a

: | o rdsulfl r\t ‘I ﬁ\ sé%iu Eggf u ous uti I c

..ester 3§3 tich W@te oratsd lufidef fnfoSpher &?és%& f aﬁdu ofare

et hyl aehydréidrsn. b T¥dundHe e a% Rouid ) whid QQ% tatﬂrgl Y eﬂ'rﬁned ﬁf'lu&fup K é h? &,

©N-butylwidfeby I94 £10° H1RI6D bHPHA-9AF Mbig bfroryaReiTyRs Wil deREy| AL e, tert-

. acryl at e, Tiy sedetal 36olyher ébtaindd irBdtéhy ﬁfﬁé%bj&@d% fhfvred Ebsb@Wn)Qpec?rﬁﬁﬂéhﬁis%

- 1'50-"1 au YHe dateimineads®r griupsivihalely 9.8 Y0-ainBles df o8terrdps Y| acryl ate, 2-hydrox- 25

.ylethyl acrylate, acrylamde, dinethylam noethyl acrylate, glycidyl
acrytoate, and cycl ohexyl acrylate Typical exanpl es of the nethacrylic
‘ester are nethyl nethacryl ate, nmet hacryl ate, n-propyl methacrylate,

i-§'so-- propyl methacryl ate, n- butyI thacrylate i so-butyl nethacryl ate,

- groug is a polyner obtained by c

" sec-butyl nethacrylate, tert-but{+Cagy Hg&ﬂ?Date n-octyl nethacryl ate,
- -2- et hyl hexyl nethacrylate n- Iauryl acrylate, iso-lauryl nethacrylate,

;n-st@ar t ry at i SO- ar nethacrylate 2 hydroxyethyl

_..met hacr g;fge }}g %&”ﬁ i ° % i 3 & noet g/

.._mat hacr reﬂt%%'n yefat OE' lg%ct:' h or er nal acety yqn an; OES‘('erpI es
gthe ,t S A ﬁ;f o spdnth &h Wi th
- yrﬁ;n Sro QMY:L@IW Ag »f for2 b t pgl% For £Idéﬁ!{&y ereF
-p0| yOXY @Hétﬁﬂﬁeéﬁtfthid%ﬁ‘ah}sﬂ irtch&‘e RO b R resin compositi 0” 0

l.nvention is classifi into two groups such as a honopol yner and a.

....copol ymer. ‘The honnpolyner inthe first group is a polyner 35 obtained by
- homopol yneri zation of fornal dehyd or tri oxane. The copolynmer in the second
; yne |on of formal dehyde or tri dxane
. w.th a cyclic ether. Exanples of 9é4§m et her are al kyl ene oxi des such -
. as ethylene oxide, propylene oxide and butyl ene oxide and cyclic fornals
-:such as 1, 4-butanediol formal, ethylene glycol cylcic formals such as
7L 4- butderiedifrem Pﬁéﬂrﬁa‘l’ﬂ‘eeﬁtﬁ)ﬂ“@ne glycol formal and diethylene glycol fornal.

.40 % The anount of the polyvinyl polymer is required to be in the range -

“of O to 500 parts by weight per 100 parts by wei ght of the pol yacetal

- copol yner. Wen this anpunt -exceeds 5§0 parts by weight, the nechani cal

_properties of polyacetal such as cje g perties, fatigue properties,
| ubrj.cation properties, etc., are te ﬁ 8d to a great extent. The above
~ampunt of the polyvinyl polyner is preferably 5 to 200 parts by weight. 45

Wien NQoRehdniing ¥d thdRIniRE hydtoryligREP BRI Ghyafly, the pol yacetal resin conposition
| 3 QU T b dBoRll Y dhd YdRESIRAUY A ey HIGPIH T By lafd R Bf WHSR MRS SbrE e

The anTiéthgeOholédiRr RAGHY W4y NEA00YARNES polynicr Ged & PBlydcotallRpdiyind: MBvingARI RildMing0 t O
1, 708 pRudtwe:by wei ght per 100 parts by weight of the pol yacetal copolyner.

When this anpbunt exceeds 1,700 parts by weight, the surface decorating
performance i s degraded, and this tendency becones dom nant when no

pol yvinyl 50 pol ym—§-OCHiepo-TOH eSakCH Cﬂbﬁ—sheﬁbolyoxynethyleﬁe is -
- preferably 0 to 1,500 parts by %eigh . 2 aI 4
% C=0
o)
Hg (n)

50

(3) Determination of physical properties and coatability of polyacetal copolymer

The polyacetal copolymer obtained in step (1) had a reduced viscosity of 1.34, which was the desired

56 amount. The polyacetal copolymer exhibited a Ry of 99% and had an excellent thermal stability. A
stabilizer was added to the polyacetal copolymer which had been terminal-stabilized, the mixture was
molded, and the resultant article was coated with a ursthane-based coating composition. The coating was
dried at a predetermined temperature for a predetermined period of time. The resultant test pisce was

14



~.“When no,pol yoxynet hyl ene is incorporated, the polyacetal resin conposition
~is-required to contain the polyacetal copolynmer and the polyvinyl polyner.
‘I'n the conposition of this inventBPoh422874 Blol yacet al copol yner functions as
. a conpatibilizer for the pol yoxynethyl ene and the pol yvinyl polyner, and
‘the conposition of this invention is often obtained as a 55 honpbgeneous o
polyror IS e e bl o o Eore i b e e
conp05|t|on.dy 'S THvVentron. may contarn ¢onventional auxiliaries such as
a thernagmﬁkgg lizer, an antioxidant, a parting agent, a weatherability
inmprovger, an antistatic agent, a colorant, a reinforcing agent, a '

~surfact apy p@&@ﬁ@{&b&]@@%ﬁﬁe}ler. - EP 0 427 874 Bl The conpositionj of
this invention is, 1Tngeneral, nmelt-nmxed with an extruder, and it can{be
~ produced i Fuy déRydeksl and tiiiedl pIGrmididetyde MR\ bl iR 15070] S PEssEPhIBGHH Sdd6iing d8p DY
| Nj ect i osevarel tiie8do Give b Yormaldehyddi das havigea Pty (b BQledsS 99/0%.2300 \y/hCaR irlel f@fhaldstydedt a
t enpenat gasevds ditrodiesd {nteri;500 gof tolumrmngohteising @ x 10 SBIM ofitétiaButiantionitin dcetit® andr €
speci fi caB¥y102rpoWaf ned by reference to the foll owi ng Exanpl es, which
“however, shall not Iimt this invention. The foll ow ng neasurenents were
. carried out, and data therefromare shown in the Exanples. 10 Reduced
“viscosity: A value obtained by a neasurene of 0.5 g/dl of a polyner in a
p- chl’drophenol / t etrachl or oet hyl ene (wei gh% tio 1l: 1) solution at [err].

- {err]: An index for the th t ali li f ya pplyner. A heating | oss when -
" a, pol ymer whose unstabl e tgﬁ ‘a’ﬁzﬁgrﬁ‘&ﬁz ag ﬁie”en stabilized with acetic
anfydride is heated under v mat [err] 60 nonutes. A higher val ue
r [grr] shows better thermal” stability. & Crosscut test: Test for

“bond strength of a coating. The neasureneni Y i@yy i ed out according to
JI'S K 5400. A coating on a test piece was clods cut | engt hwi se and
“widthwise 11 tinmes at intervals of 1 mmeach to form 100 squares within a 1
~chR -square. A cellophane tape was applied thereto, and peeled off. The, bond
-~ st rengé h(polybutit endtieaiyiategwhuds oaw abrinibale end0ad [rddiBesS tos hydkoxith &,NeNBeg0, OPBA-2TTM X
- 1 'nm squbereisafterf as rehdleulan weighe megnfatot. Bimsigneatsys witthihe hintwaucionpafcthe thrrodidehgdep s a
hi gher btelvenestontainigs H.0 AT Hanadlingf tetabdtr@emdnann awgta@CanthiS@H er10bbma ot PBAZ vas has
a bet t er cantinueysivt intraguqed iaf & ratpeaf d S00 ghnurfor 6 howwe Ahe fomnaldebysieges wis aise contimioush
\opoper t i iB%odugadeat gotate of 39R @ih. Giring which ithedpabmerizatinoledbasgure (wag IBintaingd 28GR "By
- usi ng % Dieees containingiaRofyaer waeontinpoyaly exjractad inpueh grameuni that pmet V!mgg@?'v- pnd g
linear sPB&GYHPr wae ixgigted by fifipion, The, polymer was fully yrashed withhhot| acatenegd giipdypndgear -
~shows bel¥] _Q\E\C_@ghﬁfﬁ@?&' P §5L% yhiteolymer. This Rolymer yas sphigctedty extragtin inGRIPGIEM  The
“.measur enBriP G LA PEPOIR B PRS2t 0 the conditions of 25 ASTM D- 1238
= -85 (2) Determination of structure of polyacetal copolymer

L \_‘ 5 g of the polyacetal copolymer obtained in step (1) was dispersed in 95 g of a 0.1 N hydrochloric acid
- aqueous solution, and the resuitant dispersion was heated at 90°C for 2 hours. This heating procedure
converted oxymethylene-recurring unit portions back to formaldehyde under complete hydrolysis. Mean-
40 while, the molecular weight regulator did not undergo hydrolysis under the above conditions. Then, the
resultant solution was neutralized with a 0.5 N sodium hydroxide aqueous solution, the solution was
evaporated under aimospheric pressure, and the remainder was extracted by adding 50 g of
tetrahydrofuran. The resultant liquid extract was determined by liquid chromatography, whereby 6.82 x 10~
mol of PBA-2 per mole of formaldehyde was detected.

45 The polyacetal copolymer obtained in step (1) was subjected fo infrared absorption spectrum analysis

to determine the ester groups, whereby 46.9 x 102 mol of ester groups

Q
50

|
(-coc4ﬁg(iso))

derived from PBA-2 per mole of formaldehyde were detected. )

86 50 g of the polyacetal copolymer obtained in step (1), 500 g of acetic anhydride and 0.1 g of sodium
acetate were together heated at 139°C for 3 hours for terminal acetylation, and 46 g of the polymer was
recovered. The polymer was subjected to infrared absorption spectrum analysis to determine the ester
groups, whereby 48.6 x 10™2 mol of the ester groups per mole of formaldehyde were detected. The ester

15



ffE%anple.l (1) Production of polyacetal copolynmer 30 Fully dehydrated and
~<gri‘ed p-formal dehyde was pyrolyzed at [err], and passed through a cooling

“i.trap.several times to give a foER8I42€8y4Blgas having a purity of not less -
- than 99.9% 300 g/h of the fornal dehyde gas was introduced into 1,500 g of

:-hereinafter) as a nolecular weig

“fetrabutyl ammoni um acet ate and

. t.oluene nt ai nin O x Jerr] .mol/| of tetrabutylamonium acetate and 8.1
:,__;.__;x___._[err]gr?({r@ﬁ%engp °‘g%y '3???*?5?4’“]'“25?&% te’r45?5°"["err] 45 (polybutyl acrylate -

~_whose one terminal was nodified to hydroxyl, [err] = 9,000, "PBA-9" o

:he ﬁf regul ator. Simnultaneously with the

“tintrgduction of the formal dehy lye taining 1.0 x [err] nmol /I of
- 3 : (§%Q§é;-ﬁpff828|/| of PBA-9 was continuolisly
“i'ntroduced at' a rate of 1,500 g/h for;4 hours. The fornal dehyde gas mag

" .al so caietived frow PBR-2iand thedstergebupt a rate of 300 g/ h, during which the

-~ pol ynmerization tenperature was nmaintained at [err]. Toluene containing a

.. polymer was so continuously extracted in such an anount that nmet with the
.supply, and the polynmer was isolated®y filtration. The polyner-was fully

- ~washed with hot acetone and dried undbr vacuum at [err] to give 1,050 g of
._a white polymer. This polyner was €W§@#42d to extraction in chlorof orm at
- [err] for 5 hours to show an extraction of PBA-9. 55 (2) Determ nation of

mrstruCture of po cetal copolynmer 5 g of the pol yacetal copol ymer obtained

i step (i o ﬁi@i‘g‘hﬁ'fm’ﬂeiﬁ" 414 %:t fe'é" WBersed in 95 g of a0 1'}?N | |

 nydrochy gl SR A P e oL SRS R BB MRS e B b e
@t =1 er rgh, s ours: 1s 13 D 1°8T ROEY ea|¥m)pr08edh?e 9

m ednvgrted the oxynet hyl ene-recurring unit portions back to formal dehyde

" under com plete hydrolysis. Meanwhile, the nolecul ar weight regulator did

ot under go hydrol ysi s under the above conditions. Then, the resultant

z-solution was neutralized with a 0.5 N sodi um hyggoxi de aqueous sol ution,
-~:the sol ution was evaporated under atnospheric pge@sure, and t he remai nder

“was sxtracted by adg 9-0f _Socheh! aByds eHUC e resultant extract
kiquidd was quantit61|{§§§§%&ﬂ5§ﬁﬁ npd b$ I¥gﬁid2¢hr6 t ogr aphy, '

EP H—0CH,¥535 OCH, o=0
FEA (3)_ Determination of physical properties and coatability of polyacetal copolymer
s . . =

The polyacetal copolymer obtained in step (1) had a reduced viscosity of 1.43, which was the desired
amount: The' polyacetal copolymer exhibited a Ry of 98.9% and had an excellent thermal stability. A
- .stabilizer was added to. the polyacetal copolymer, the mixture was molded, and the resultant article was
- .~ coated with an urethane-based coating composition. The coating was dried at a predetermined teMpératum
“fora pre’detpfm_ined period of time. The resultant test piece was subjected to a crosscut test to evaluate its
~ coatability. The results ‘of the crosscut test showed excellent coatability in which the number of squares

- -peeled off was 0/100. ' ;

.~ Example 3
48 . :
The "production of polyacetal copolymer” in Example 1 was repeated except that PBA-9 was replaced
with a molecular weight regulator of
50 C.H3
HOCH:CHZ-S-{~CH2?-}T§§-H
S C=0
. 66
e (¢ ]
CH3
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- whereby .13.4 x [err] noles of PBA-9 per nole of formal dehyde was det ect ed.
. -tThe polyacetal copolyner obtained in step (1) was subjected to infrared
- “absorption spectrum analysis to tBROASt 84Bhe ester groups, whereby 9.42 x .

IEL{err] nol es of ester groups 10 [err] 15 derrved from PBA-9 per nDIe of

" “toget her

- do
““the pol ymrfoumﬁggﬂegg,gere ynmer was subjected tO |n rarpe) absor‘%tr on

"7spectrun1analysrs to deterntne the ester 20 groups whereby 9.48 x [err] .
Dl es of the ester groups per nole of formal dehyde were detected. The sterr'

“groups deternined by this analysis include the este group 25 T

~+[err] [err] derived from PBA-9 and the ester group arr] correspondrng to .. .

- the termnal hydroxylg Wik Y theo Lg abé ana sis and results
show that 't he. pol yner ﬁgh ane 0%9%et hy gﬁg ch ﬁHaf ﬁﬁﬂéﬁ e nunber average .

~ nol ecul ar wei ght was 18, 300, and the pol ymer was a leyacetal copol yrer

having the followi ng 40 structure: [err] 45 o) :

Terr] [err] 50 (3) Determination of physical propecHies and coatability of

. pol yacet al copolyner The pol yacetal copolynmer obtaingd in step (1) had a

reducdd viscosity of 1. 34 mhrch was t he desrred 55 anDunt The polyacetal

copol yner i 9% 2 e tabjlity.
A S t abl | kh%gffg amvte y;‘ﬁsa?adé : (gé/au thl‘I gh? g e molde;'!
Lepm nal seeR 0 diion ,:trr S0 P s
at e ego,WMth a urethane base coatlng conposrtron he coatlng mas dried at
a predet examipRed tenperature for a predeternined period of time. The

resultant test piece was 14 EP 0 427 874 B1
' The "production of polyacetal copolymer” in Example 1 was replaced with a molscular weight regulator

P AL L

of .
2 ' - : !

- HOCHCH,0—~CH,-CH-)gz-H
' HOCH
HOCH,,

35
(polystyrene whose one terminal portion was modified to hydroxyl, M= 6,000). The resultant polymer had
. a reduced viscosity of 1.28 and exhibited a Ry of 98.8. The polymer also had a number average
- molecular’ weight of 47,400. Further, the polymer was found to be a polyacetal copolymar having the
following structure: '

40
ocH OCHCH.,-S —~CH i
H—=-0CH I750" "2 - CHy-Cdgg-H
® H= 0cH ep OH

H-& OCHz'}TEa— OCH 2

60

The above polyacetal copolymer was used for the evaluation of the coatability of an article moided

therefrom.l In a crosscut test (using an urethane-based coating composition), the molded article showed
“excellent coatability in which the number of squares peeled off was 0/100.

55
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- subjected to a crosscut test to evaluate its coatability. The results of
“the crosscut test showed excellent coatability and the nunber of squares
peel ed of f was 0/100. Exanpl e 2EBOMU8Y8M Bliucti on of pol yacetal copol ymer

. Fully dehydrat ed and dried p-fornmal dehyde was pyrolyzed at [err], and’

‘passed & Qug h a cooling trap several tines to give a fornal dehyde gas

-havi ng a ppurl ty of at least 99.9% 300 g/h of the fornaldehyde 10 gas was -~

. ntrodqg%&aﬂ)pm]po@%tag bivih&! uene containing 1.0 x [err] nol/l of . .
tetr y'l—a'nwvm—urrra'cer?ge%ndSBSX[err] mol /I of [err] [err]

[er r]i [erﬁr]me%éﬁ’r hdvingQwd lidihedstirring Bradeas vk Warg@?(rvmﬁ'o?-fuﬁy MiRfsricka, foeg éf nal
“end wasstiyRed dxide@nd 0851yl & @bltular Weight]regulator &, 800 herei nafter) asja
nol ecul ar weiight regul ator. Sinul taneousl y with the introduction of th

fornmal dehyde, toluene containing 1.0 x [err] nol/| of tetrabutylamoni um

‘acetate and 5.35 x 10-3 nmol /1 of PBA-2 was continuously introduced at a

raterof 1,500 g/hour for HABHEH,HettCHEH 8 gas was al so
continuously introduced at a rate of 300 h, . duri ng which the

~pol ynerization tenperature was maintaine [err] 30 Tol uene cont ai ni ng.
a polyner was continuously extracted in an anmount that nmet with the

'supply and the polyner was isolated by fi¥tration. The polymer was fully
““wash@d with hot acetone and dried under vacuum at [err] to give 1,120 g of

a Whi t € RA VIR Linosd 3he 1eRRha! Bhrfion R%?L&‘%I ) .%lﬂ!af% gr m at
(1] hos t on ] (o) 0

Corr] | gl e o it Eggf Wy o o ?fagﬁ?ﬁ hapon of
R g tr.rfﬁo.raﬁ ) Gt s N q e age Pbai ned
_ shery ék irfd] wiid @B o dmiAte %eq:?oly@le@aﬂon ﬂlwecwag% n aﬂlb?més

sol uti Ckﬁeadarn diwaSholl @itV hdt adbtonsl togha1480 §br 3\dadbRbddelyRér. THRY dolymbOWas4u

Thi s haabtragion hQAEIBGHEFE at®0 Y &F 5 B6LIrON AN dYexRidfonldBPEEr | Ng UNi t portl ons back
.to formal dehyde under conplete hydrolysis. Mean- 40 while, the nol ecul ar

~wei ght (2)dtelraitation ofistluctupd of polgaesigiazopohiiied | ysr s under- the above conditions,
Thenss the resultant solution was neutralized with a 0.5 N sodi um hydr okr de

“aqueous  skwdrthisisnof i epolyadetat icopelymas obteingsb imasterl (1) nsheweda thato thp hiaseition patiesefur e,
_-and 't hexyatiyionsunits injjhis pelymeranas 4§ mny perdh@d my! g@xrgmﬂwleme@mtahw ewbunt ofPS-rne

- resul té"r‘ﬁp‘?'!i"ml"és@(‘t’?‘é’c’tmmf'ﬂ@?@ﬁ?ﬁ“ﬂ'@ﬂ'y i qui d chronat ogr aphy, whereby

L 682 X 're%;;rmra' Swdrpy Agroup, gl thﬁ1ﬂ°_b:a‘i?Fa' CeRY Hé‘PF?'ER@' Re¥erd ) &@e qyantitatiyely  The

. pol y“&cé'ﬁ ?ﬁﬂ?"° Eﬂ%{miéaz 3 °st'§‘§ gL °'wafsf°f§\aﬂ hyes. Ja'spgvfr‘?ff"raaif%f’ to

- absor pt 0 PpURetVIRAP SHPL 1) Sigh thg nyRtes “PH@"%%’P&'F‘ wg% L7000 endichdias theg o

i, -10 3 mo? ‘6?9 Wpture: gr oups

35

E | ' v H{¢ OCHZ-)-s—G-.r-(—OCHZCHZ-)—s—]—OCHZCHz—S—(— CHZCH—)-S—E-H

The structural formula

—OCH 2-)-5-6—7—‘(" OCH ZCHZ-)?}-

g0 shows an insertion of 8 mol of oxyethylens units into 567 mol of oxymethylene units and does not define a
' distribution of the oxyethylene units in the polymer chain.
The above polyacetal copolymer had the desired molecular weight and aiso had a reduced viscosity of
. 1.58, as expected. It also exhibited a Ryz22 of 98.7% and an excellent coatability of 12/100 in a crosscut test
o (using a urethane-based coating composition).
: 56
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..50- {err]. derived from PBA-2 per nole of formal dehyde were detected. 55
509 of t he pol yacetal copol ynmer obtained in step (1), 500 g of acetic
~“anhydri de and 0.1 g of sodi um acdfaQ 427 #f4dBt oget her heated at 139 C for 3
~-hours for term nal acetylation, and 46 g of the polymer was recovered. The
- ~-pol ymer EENRY

the ester |Poup whereby 48.6 x [err] nmol of the ester groups per nole of

- formal.de ester 15 EP 0 427 874 Bl groups -
det er ni ngéﬁﬁdm oot Byt ﬁa@%ﬁt ained the ester group [err] derived from
+=PBA-2 @and  tAwhe Sk Riing tWeUiXorkied [sfifigl biddBs wds chargduOnith S6PQ Bﬂblﬁ}%uﬁfﬂd iriogand, 256 %‘opal

ydr oxy! 1,@babdRf forinakand @b0/gBTa molddBardfeRiBegubal ¥61 S and results show t
pol'ymer had -an oxymet hyl ene chain of which the nunber average nol ecul a

'::-'.'f_.'\'/\/e| ght was 16, 200, .and the polynmer was a pol yacetal copol yner having t
[err] [err] 30 (3)

" fol'lowi ng structure: 20CH |$rr|
- Determnation of physical }fzss_g' 2 B3 Hi ty of polyacetal
Eéd

.copol yner 35 The pol yacet aI | ymer obt in step (1) had a reduced
- viscosity of 1.43, which was €2 desired The pol yacetal copol yner
w.-eXhibited a [err] of 98.9% and had an exc t thermal stability. A
...stabilizer was added to the polyacetal copolyner, the m xture was nol ded,
“and_tH® resultant article was coated with an urethane-based coating

_COWPOSI t tpglgstyr-er ewh%g)éjl Snqurm\{\lgppoq{on %vgs %E)dlped g g\? rt:e)&lmﬁnegobt? VIBE E‘a;neremafter), and

the charged components were heated to 70°C. Then, the kneader was charged with 0.25 g of boron
:\j trifluoride dibuty! etherate, and the resultant mixture was heated for 35 minutes. Immediately thereafter, 10
' 20 g of tributylamine was added to terminate the polymerization. The reaction mixture was taken out of the
. kneader and washed with hot acetone to. give 480 g of a polyacetal copolymer. This polymer was subjected

to extraction in chloroform at 80 ° C for 5 hours to show no exiraction of PS-2,

- (2) Determination of production of polyacetal copolymer _ 4
2% - |
Hydrolysis of the polyacetal copolymer obtained in step (1) showed that the insertion ratic of
oxytetramethylene units in this polymer was 1.5 mol per 100 mol of oxymethylene units. The' amount of PS-
~ 2in this polymer was 7.67 x 10™* mol per mole of formaldehyde.
: . -The terminal hydroxy group of the polyacetal copolymer obtained in step (1) was quantitatively.
30.. determmed by acetylation to show 188 x 10~ mol per mole of formaldehyde. This polymer was found to
.. have an oxymettiylene chain in which the number average molecular weight was 31,800 and which has the
following structure:

38

H—f{OCH s¥E5g ¢ OCH,CH,CH, CH2+—-]~O<|:HCH o~8—6 CH,CH—}g5—H
a—[-—('—-ocu -)--——-(-—oca CH,CH cnz-)—i-ocn

" The structural formula of

—E-('OCHZ-)-EET(— OCHZCHZCHZCH{)-}"B'

shows an insertion of 8 mol of oxytetramsthylene units into 530 mol of oxymethylene units and doas not
- 50 define a distribution of the oxyethylene units in the polymer chain.

The above polyacetal copolymer also exhibited an excellent coatability of 0/100 in- the crosscut tost
(using an acrylic coating composmon)

- &5

19

jected to i nfrared absorption spectrum analysis to determne ..



- 40 . for .a predeterm ned period of tinme. The resultant test piece was
- subjected to a crosscut test to evaluate its coatability. The results of
the crosscut test showed excel | BRO42687¥4Bil ity in which the nunber of

" “.squares peeled off was 01100. Exanple 3 45 The "production of polyacetal

" nol ecul

copol y%{m%é? Exanpl e 1 was repeated except that PBA-9 was replaced with a
g

* (pol yneth h Xﬁ?%ﬁ one. t.erninal rtjion was nodified to ‘
hydr oxyl , QE@%@QE%L%%%X -agtar"éoseﬁw?ré”r?fgntg%q"%g?é?g had a reduced viscosity of

-1.84,and exhibited a [err] of 99.1. The polynmer also had a nunber average

~ nol ecul ar wei ght of 43,0 er, r s found to be a d
" polyacetal copol yner hav%@iﬁieé*bﬁa%m_@ﬁ@pe%ri%{ﬂ%: 5 [err] [err] .[er#]
[err] 15 The above pol yaggt acgopol ynmer vvagn.used for the eval uation of
coatability of an article m p’gd therefrom In a crosscut test (using a

ur et hane- based coating cqgpaseki on), the nolded article showed excel | ent
coatability in which the nL?fprr of squares peeled off was 0/100. 20 Exanple
4 The "production of pol GH_ copolynmer” in Exanple 1 was replaced with a
nol ecul ar wei ght regul at or *of % [err]

15 : _
(acrylonitrile whose one terminal portion was modified into hydroxyl, M, = 24,000) was used in place of
PS-5. The resultant polymer had a reduced viscosity of 2.3 and a Rya22 0f 98.7%. It was also found to have
a number average molecular weight of 89,000 and to have the following structural formula:

_
CH,—H- OCH, }g35—€OCH,CH )1~ ocI:chz-s —~CH 2c[:n VLR
| cna—[-(-—ocuz-_)gw(—ocnzcnza_—é—]—oclzn CN
hd | cHs—E-e—ocnz-)W(—ocnzcxiz—)—s-}—o?n | ;
CH,—H— OCH, yg33—¢ OCH,CH)¢}-0CH,

PR

The structural formula of
. -—[—(—OCHZ')-5§3—(— OCHchZ-)?}—
B . shows the insertion of 8 mol of oxysthylene units into 533 mol of oxymethylene units, and does not define a

o distribution of the oxymethylene units in the polymer chain.

The above polyacetal copolymer also exhibited an excellent coatsbility of 0/100 in the crosscut test

" 40 (using an acrylic coating composition).
Comparative Example 1
Example 1 was repeated except that a know molecular weight regulator, methanol, was used in place of

45 PBA-9. The resultant polymer had a reduced viscosity of 1.64 and a R,z Of 98.9%. It was also found to
have a number average molecular weight of 26,000. It had the structural formula of

. CH30+CH20'-—)-8—70—'H.

A molded article therefrom was evaluated for coatability by the crosscut test (using a urethane-based
coating composition) and had a value of 100/100, or no coatability.

55 Comparative Example 2

Example 1 was repeated except that the following polymers having no functional group at one end were
used in place of PBA-9:

20

ht regulator of 50 3 [err] [err] [err] EP O 427 874 BL .~~~ -



- pol yacet al 19 RRUIEATHIYMBS hatPS

:;30 C : [err] [err] 35 (polystyrene whose one
- “termnal portion was nodifi ed to drog&l [err] =6,000). The resultant
- -pol ymer had a reduced viscosity TARS exhibited a [err] of 98.8. The

=-polymer also had a nunber average nol ecul ar wei ght of 47,400. Further, the

. pol yner ) Vi D tefo et G ialhyRULYU A5 lvitkr, POl Yer havi ng the fol I owi ng _
" .struct ur\éva(z) % ais,éﬁgﬁsﬁ‘{ﬂy, aipr%kte copo,ymer [err] [err] 50 The above - :

- i visdity<of 9! stlalhz QL Of (1] 448 aq%l:&lw.éctslty of4 an
rarticl e pohélesbe toh @).0dcR & mbidecarfididaSiRdratfom! Fadt evhilistdd or @dﬁtabﬂit?tbb Qest '

T coati ng EenpasirsthddBhasell BetingoRBskitioR)lah® hR aSBRNYEIC 06100 né Blatabitg! abI 1 1Ty

“which the mBaers theQdolym@isaobRBed ahis GofifatatioExafple Was a gRift kdpolymeilt which thé u%Z
 Exanpl e polfniey' wi¥ foohedtfiomra iyl melapaveeiallicaop abyolymer & from a vikyloy@mgiaminérisobutyl
- [-err] - f omatbatrdate copolyrgerlahditie branchpolginerrvge trmed fromb@Goxymethylénel | y puri fi ed

:trioxane, 10 g of ethyl ene oxide and 165 g of a nol ecul ar wei ght regul at or

.. of -1070 Gomparative Example 3 [err] (polystyrene whose one term nal
‘portion vvas modi fi ed i nto hydroxyl, err = 6,000, "PS-5" hereinafter), and
the char éﬁ@ﬁtfmﬁ’ éxq?e'alhetda f"avl rhamervo funeliongln@reupest aRa SndHAr ged
‘with 0. 2 ElP??ﬁ" % YR Elg 'ﬁé @V'“eéllel’ﬂ?é"qe@g‘a?%'yrﬂf"7

. mixture av ) u:é‘éﬁm °F7f'ﬁ t¥ Y Mg fassrot @N” é’f'e‘arl"f°e‘i°a""9(§°’2'6’smﬁ‘) i

tri bUt yl am g ﬁé%nﬁ § algé1 eEerQﬁi asI Q/maaﬁl I (e)rnln whi < &ma

m xture W@%o P mé?ltyl!n fiac l Heb %‘ lve
460 g of a po yace copol ymner. was su ect ractlon

“ i n~chl org,fa%gg a1 L@r(fo}npg,gt;veixmi.gt o show no extract | on of PS- 5. (2)
_-;;--'-Eéterm nati on of structure of poI yacet al copol ymer 26 Hydrol ysis of the
- pol yacet al seaipg|nydigibls, 0l BtRdls iald FloRButdr eight) AYBIStort NAdwrl IRETLRSE wbieOlRed & 1 O
T o_f produce the polyacetal copolymers shown in Table 2. Table 2 shows reduced viscosities, coatabilities
e (evaluated with an acrylic’ coating composition) and abrasion wear of the polyacetal copolymers. In all of the
Examples of the invention, the polyacetal copolymers exhibited excellent coatability, and all of these -
25 polyacetal copolymers were novel. i
On the other hand, in Comparative Examples 4, 5, 6, and 7, the polymers exhibited no coatability. In
Comparative Examples 8 and 9; the polymers exhibited poor mechanical properties although they. had
.- improved coatability.
) \/ in" addition, of the molecular weight regulators shown in Table 1, those having the following structure

- CEg

o és are copolymers composed of g mol of a monomer C and r mol of a monomer E (and this description does
' " not define any blocks of the C polymer and. the E polymer).

Example 32

0. _(1 ) -Production of polyacetal resin composition

: --:(A) Polyacetal copolymer. the polyacetal copolymer produced in Example 1. Ty
(B) Polymer; a polymer having a weight average molecular weight of 150,000, obtamed by polymenza-
tion of n-butyl acrylate in the presence of AIBN (radical polymerization initiator).
- 46 (C) Polyoxymethylene; a polymer having an Mi of 5.8 (g/10 minutes), obtained by homopolymerlzmg
formaldehyde in the presence, as a catalyst, of dibutyltin methoxide (anionic polymetrization catalyst) and
stabilizing the terminal portion of the resultant polymer with acetic anhydride.

50 Polyacetal copolymer (A). 100 parts by weight
Polymer (B) 100 parts by weight
-Polyoxymethylene {C) _ 80 parts by weight
Thermal stabilizer Nylon 66 0.5 part by weight
Antioxidant [2,2-methylenebis(4-methyl-6-tert-butyiphenol)] {"OA" hereinafter) 0.4 part by weight

]
The above components were mixed, and then melted in a 30 mm-diameter twin-screw extruder.
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“oxyet hykene units in this pol ymer was 1.5 nmol per 100 nol of oxymethylene

un| ts. The anount of PS-5 in this polyner was 15.1 x 10-4 nol per nol-e of

~have. an ‘ox

~ formal dehyde. The terminal hydrBRY 47 84HBt . the polyacetal copolymer
~.'obtained in step (1) was quantitatively 30 deternined by acetylation to

.'show Zqz)q,hg c]ap “?HG’RBL fﬁfﬁé{aﬁl @si%onxa%'lﬁﬁﬁl dehyde. This polynmer was found to

“For mul Anifhtes) BAd an StPasiol WeBr @12 NS GARN THE ¢ P bxnBXe4ed x <t Qost! WshiSofl N O

17,000 anﬁ\d’%klﬁtkht hRfadetaf rebif | coRPdsiibh Ridd &4e IHﬁtemec okleﬁrs oriad i 3NG &4, igl {gr al
567 golom@b sYBR! kI SHE adiht { DatRB Cbol Q&ﬁnoﬁ)okndjﬁ'fué NEhad hcsiioht! QirkhdeORec

“*the desired nblecul ar wei ght and al so:had a reduced viscosity of 1.58

I expect exkample 33l so exhibited a [err]of 98.7% and an excel |l ent coatabili

. oxyet hydrgpafiessni t s i n the polyner chain. The above pol yacetal copol ymerl had

y of -

712/100 in a crosscut test.(using a urethane-based coating conposition). 66

18 10 HP Ryodgctipn gffeblyBbtabmesinpénepodiiqhl) Pr oducti on of pol yacetal copol ymer 5

A kneader having two [err]-forned stirring blades was charged with 500 g of

cfully uMWP'é%P"H‘PB‘)M‘Pﬂ@ thezrsﬂv ceipf copolymey progieed ingfxemele dal and 150 g of a
ol ecuI a,( ) |V 't’ arpg ]wer_g_lﬁ averafge molecular weight of 180,000, obtained by @plyperkgr 1] 15
- (pol sty o @ d|f|ed Lnto dro err]=
29,008, EY‘% @“L“;;gé%‘ /0 g@ 62@[ /g @gﬁga"ﬁﬂé
= err]. t 3 i

b & ysn he resu tén mvmﬁ’t " "d f'o'rn aon‘sex"unertv('e'

dibut yl
- | needi ater t erea ter 1Q 20 g of trlbutyl am ne vvas added to termnate the

yseri zation. The regetHor—fdtre—was—taken uut ey t he kneader and
- washed with hot acet on¢ Polacgial corarer f o 2%9 fg copol ynmer. This
~pol.ymer was subj ected | Polymsr (B arts V‘”e'g’“
R _| Polyoxymethylene (C) 100 paris by weight
o Nylon 66 0.5 part by weight .
AO 0.4 part by weight |

5 | _ - z
The above components were mixed, and then meited in a 65 mm-diameter twin-screw extruder.

L/ - . (2) Pysical properties of polyacetal resin composition
. . 30 . .
o The resultant polyacetal resin composition had excellent mechanical properties, i.e. an Ml of 18.1 (g/10
minutes) and an abrasion wear of 1.4 x 10~* (g/km). This composition exhibited a crosscut test result of
0/100 (the test using an acrylic coating composition), and was therefore found to have excellent surface
-decorating properties.
35 _
' Example 34

{1) Production of polyacetal resin composition

40 (A) Polyacstal copolymer; the polyacetal copolymer produced in Example 3.
(B) Polymer; a polymer having a weight average molecular weight of 190,000, obtained by polymeriza-
tion of methyl methacrylate in the presence of AIBN.
(C) Polyoxymethylene; a polymer having an Ml of 15.0 (g/10 minutes), obtained by copolymerizing '
trioxane and 1,4-butanediol formal oxide in the presence, as a catalyst, of boron trifluoride dibutyl
- 45 etherate (cationic polymerization catalyst) and stabilizing the resultant polymer by melting and hydrolyz-
ing it in an extruder.

Polyacetal copolymer (A) | 100 parts by weight
50 . Polymer (B) 200 parts by weight
: Polyoxymethylene (C) 300 parts by weight
Nylon 66 . 0.5 part by weight
AO 0.4 part by weight
65 The above components were mixed, and then melted in a 45 mm-diameter twin-screw extruder.
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_. to extraction In chloroformat [err] for 5 hours to show no extraction of
PS-2. (2) Determ nation of production of polyacetal copolyner 25 Hydrolysis

“of the polyacetal copolymer obt aiffeti437B74iBdy (1) showed that the insertion - - =

ratio of oxytetranethylene units in this polynmer was 1.5 nmol per. 100 fol * of
oxynet hy}, 2 in this polymer was 7.67 x [err]
.mol per LEF@SH{'IP Eenﬁ%%%ﬁ{}g Eeﬂ'u 'Feors% hal hydr oxy group of the pol yacet al

copol yner qhi ashight do &aﬁg B}gﬂ@fon%gr&dek gm?é E cafgﬁﬁq% Y2 Ifoét Ry éﬁmo
i posifid ossc o8t 1

acet yl at o) Qg 3R dbr. "Q §km) T8,

- was f aunesdeone 3L usig aﬁ)&}é daXting R6mSoSigdn) ahdw n@%'ﬁﬂ% exedlight YBéoratin

- ol ecul apropeetieght was 31, 800 and whi ch 1as the fol I oW ng structure: 35 1er][]
0 .

[err] 40 The 'structural fornula of 45 [err] shows an insertion of 8 np
_oxyt et r aFsmippl38ne units into 530 nol of oxynet hyl ene units and does not 50
define a distribution of the oxyethylene units in the polynmer chain. The
above poltyBroductidn of pglyscstaipesingdompositiehi bi t ed an excel l ent coatability of 0/100
in the crosscut test (using an acrylic coating conposition). 55 EP 0427
874 Bl Exdfibfalyageta-eensiymer: Hhe peixacetalsersivener eradueest in Examplest nol ecul ar  wei ght

regul at or (3 Polymera g_cdymer having a weight average molecular weight 01@0101)0 P@tpipqd bypolymeriza-
(acryl oni t° L’Wﬂ%é’b‘hﬁﬂ’éﬂ"@r%ﬁéw portion was nodified into hydroxyl, [err]
= 24, (_1)?)0) Was used in place of PS5 The resultant polynmer had a reduced
.Vi scosity of 2.3 and a [ eRolykcetsd colp8ynié(A)l t| vaapaad yavefgairld t 0 have a nunber

aver age nol ecul ar wei ghtf Refym@BD0O0 and tq HMépertsbyevefgbl |jowi ng struct ural
LI”?TUI a: Termal stabilizer Nylon 66 0.5 part by weight
Antioxidant AO 0.4 part by weight

The above components were mixed, and then melted in a 30 mm-diameter twin-screw extruder to
produce a polyacetal resin composition.

26 (2) Physical properties of polyacetal resin composition ' i

The resultant polyacetal resin composition had excellent mechanical properties, i.e. an Ml of 6.8 (g/10
minutes) and an abrasion wear of 1.1 x 10~* (g/km). This composition exhibited a crosscut test result of
Y, 07100 (the test using an acrylic coating composition), and thus had excellent surface decorating properties.
Example 36

(1) Production of polyacetal resin composition

'35 '(A) Polyacetal copolymer; the polyacetal copolymer produced in Example 19. _
(B) Polymer; a polymer having a weight average molecular weight of 250,000, obtained by copolymeriza-

b . tion of methyl methacrylate and iso-butyl methacrylate in the presence of AIBN.
0 Polyacetal copolymer (A) | 100 parts by weight
Polymer (B) 50 parts by weight
Nyion 66 0.5 part by weight
AOQ - 0.4 part by weight
45 The above components were mixed, and then melted in a 65 mm-diameter twin-screw extruder to

produce a polyacetal resin composition.
(2) Physical properties of polyacetal resin composition
§0 The resultant polyacetal resin composition had excellent mechanical properties, i.e. an Ml of 19.2 (g/10
minutes) and an abrasion wear of 2.0 x 10—+ (g/km). This composition exhibited a crosscut test result of
0/100 (the test using an acrylic coating composit:on). and was therefore found to have excelient surface
decorating properties. :

66
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.':1'1-'2.0"[errr], [err] 25 ' " [err] [err] 30 The structural formula of [err]

i-._i.;.'.shows the insertion of 6 nol of oxyet h\éll‘ene units into 533 nol of
- oxynet hyl ene units, and does noEP8R7 8§

Bldi stribution of the oxymethyl ene

cunitsin the polyner chain. The above pol yacetal copol yner al so exhibited

'5-*-_=an exceqhlft) sFoat abi li'ty of 0/100 in the crosscut test 40 (using an acrylic . .

-.coating conposition). Conparative Exanple 1 Exanple 1 was repeated except

- ‘that. a ( %(,Wugghggély%my\gg,gmm&gwl ator, methanol, was used in place of 45

PBA- 9 he resul tant polymer had a reduced Vi scosrty of 1.64 and a [err] of

98.9% | {(A) Waigaciabcdpdiyihench doradsfty Epalyridt BRALced Waxalsle B! ecul ar wei ght  of

'26,000. (B) Pomslert & polgrher ieMingladeighdvaRgermeMculioieight o 176000 Sbtaftbd b ddBollhgR&S t om
- was .eval tiet af dcrflonitriie @sd sjrbrieilii e PigsdnbeofGMEDESCUt  t est (u5| ng a urethane-based
" coating conposition) and had a val ue of 100/100, or no coatability. 55

. Conparative Exanple 2 P Beent That the follow ng o
- ~pol-y®ers having no funrt,go Pmﬁﬁeréﬁ% %Uepa J “ed In place of PBA-9: . .
.20 - EP 0 427 874 Bl { Ny |° bgl

acetate acid copol ynmer, and

- (2) Vinyoxyethyl am ne/ { sgputyl net hacry atﬁgﬂmg r The resul tant

_polynmers had a reduced VIbbuaILy of—6—8—+n—tfe uga; ) (1? an?ha reduced
VI scosrty t he ca ( ed articles eref rom was
““eval Uat e E:fh%g :‘(f?vé ?T f’f’i{% "i?’f?g ag%!dgegmwf%sat SRR R bas ed

.2coating orrpos

""valve of 100/100, or no coat abil i ty. Each of

t.he. po'(ﬁﬁrﬁgs?t:apd%p%h@?&pPl?a&Qiéﬁurgfb@Q&t?B' ve Exanple was a graft copolymer in

,__vvhr/ h the

runk pol yne roma vinyl acetate/nethacrylic acid

cePoky nerman@hm%&&@%%%&&tk@ Rad iR BhbchdnicAGrdpartsy L AGLR MF 8P90 ! and

et he br amfutesPHdyaitdbraéio® wba 'ofeg xf 10eMgARH). VEYdIRbEMIbR Bfibited a crosscut test result of

0/100 (the test using a two-package-curable acrylic coating composition), and was thus found to have
excellent surface decorating properties.

25 Example 38 ' _ _ r

(1) Production of polyacetal resin composition

. L/ _ - (A) Polyacetal copolymer; the polyacetal copolymer produce_d in Example 1.
T a0 (C) Polyoxymethylene; the polyoxymethylene produced in Example 32.
e Polyacetal copolymer (A) | 300 parts by weight
S Polyoxymethylene (C) 100 parts by weight
o 35 Nylon 66 : -0.5 part by weight
: | AO 0.4 part by weight
\"/ | The above components were melted in a 30 mm-diameter twin-screw extruder to produce a
- . polyacetal resin composition.
40

(2) Physical properties of polyacetal resin composition

The resultant polyacetal resin composition had excellent mechanical properties, i.e. an Ml of 12.3 (g/10
‘minutes) and-an abrasion wear of 1.5 x.10~* (g/km). This composition exhibited a crosscut test result of
4. 0100 (the test using an acrylic coating composition), and was thus found to have excellent surface
decorating properties.

Examples 39 - 70
60 (1) Production of polyacetal resin compositions

(A) Polyacetal copolymers; respectively obtained by adding dibutyltin dimethoxide, as a polymerization

catalyst, to toluene containing a predstermined concentration of a polymer as a molecular weight
_ regulator shown in Table 3, then adding formaldehyde, separating the toluene and the resultant polymer
56 after a predetermined period of tims, and stabilizing the polymer with acetic anhydride.

(B) Polymers; respectively obtained by homopolymerizing or copolymerizing vinyl monomer(s) shown in

Table 3 in the presence of benzoyl peroxide or AIBN.
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~ copol yner hghz

~ 10 Conparative Exanple 3 Exarrplé 5 was repeated except that a vinyl polyner
~-having no functional group at one end, i.e. polymethyl nethacrylate was SR

~used in place of PS-5. The resul t%f'n?%ﬁbﬂﬂn%? had a reduced viscosity of
- 0.7. This polyrrer was eval uat ed for coat ability by the crosscut test (using

.an acr _yI I c ?9 gxg,get{r T4LBOP gi%z g an JPQE‘? Voamleqes?fob mQA l])‘g) Rdmo IymerrzmgJnct

coat abi | i t res ;gaﬁéf Q% Gio oni%
Za drid
tp X y g en in

b
. met hacryl atg, s{é hPJ dmre:&\a@g

Exanpl gs Tﬁme?é aﬁ&l 3 EFPSV ﬁéuﬁh\’ﬁf gl s%*‘buiéer%y%ﬁ’ e 0.4 Pt é?g’ht a'ﬁ anﬁ‘o\(i@ it C
ethers apg vFSQJ £a6d Rr108BArE bl weREWr &fe%@ac%ﬁpwﬁolirﬁbr 8B1dn8 thbsd\EdnfPonbh@Gvetelmeit
produce wiedpal 0asmbRineteRBisyBRBALSHOWN i n Tabl e 2. Table 2 shows reduged

. viscosities, coatabilities (evaluated with an acrylic coating conposition). :...

and abra:ﬁ)Gmsimaropaliestdﬁeolmbtgiaweittahmwpm yners. In all of the Exanples of
the imeention, the polyacetal copolyners exhibited excellent coatability,
and al| of Tebledshes nmeshapise eroapriiesend repyle oba qreseut st using amacryliesr wethane chatingl, i n
Conpar at iceeposiempl tb%mpowlonspm@:ﬁeﬁ goove. Wb ofdbe somppsitiopsciediskeolient sufacecieeadling i t v ..
I'n CorrpaPﬁ’P?% ang @iopllentmeghanicel Pepperiosdn pRMBIREANS exhi bit ed poor mechani cal
properti altho h they had inproved coatability. In addition, of the
~ mol ecdfa %ﬂ'ﬁ' ling é‘hﬁs shown in Table 1, those having the follow ng
'structure 3} Lgtrl;gﬁwez%g o%%o nxg‘qrpiﬂ%f)woagdad&)ed 1§ 1 partQL -E{‘?%P”%F. gnd r

ol ofa

e f’s.h d%a Al ol the
¢ pd el rd e naeé mm i o |ti9 @%he
resin 290|i:m}3§bl profbriled) anEJ déé’&?%’i QIEOJ)fWﬂ? lcomp r&o H¥é ot cWH?rthese

- pr.oduced chibositichs WaLvely pdoB) Pol yrrer a pol yrrer havi ng a wei ght aver age

ol ecul ar wei ght of 150 000 obt ai ned by pol yneriza- tion of n-butyl
acryl at e Compdriliee BrampRes ¢Eanafi4Al BN (radi cal pol ynerization initiator). 45
- (O Polyoxynet hyl ene; a polynmer having an M of 5.8 (g/10 m nutes), .
. obt ai red byA payvinpiaiolymer synihestyed tomisbthetplyeeyiatenant laolpmpmethylens obisingd io ateedavylst
of di but yey aninrfeerhrix B2l thaamanischewl iy Tee 3 aviecaddesiaio 406/ parts barwdightt ol lthel same ng

‘the ter nippiwice cﬂomlﬂwr@ﬁ thah, ebtpiged! i Exampler® | apddS paftioh Nelere 6 endalivh patt ¢t were
Pol yacet afidego pRponents were melt-mixed with a 30 mm-diameter twin-screw extruder. Talip Bart s

bé” wei hlshq:ya |t ,pgyswgmropemes and the crosscut test results of the resultant compositions.

100 p é’Pt S omtw ¢ TaéY‘?eE @yle 13 had poor surface decorating properties since it
%?[199{3&?& &BP'WE ’Hgl'ﬂ"?_ er. Nyl on 66

0.5 part b W sm fq mparative Exa ple 14 had very poor surface decorating properties

- [2,2-net ﬁyfyene"ﬂ ey a"n%“fﬁyf’ éa?%}'l%yﬂgﬂ'f"?rl'ephenol )] ("QA" hereinafter) 0.4

cpart by \WehGhlive Examples 15 and 16

s A polyvinyl polymer synthesized from methyl methacrylate and a polyoxymethylene obtained in the
o same way as in Example 33 in the amodunts shown in Table 3 were added to 100 parts by weight of the
: same polyacetal copolymer as that obtained in Example 12, and 0.5 part by weight of Nylon 66 and 0.4 part
40 by weight of AO were added. These components were meli-mixed with a 30 mm-diameter twin-screw
extruder. Table 3 shows the physical properties and the crosscut test resulis of the resultant compositions.
These compositions had extraordinarily degraded mechanical properties since they contained an
excess of the polyvinyl polymer.

45 Referential Example 1
(1) Production of polyacetal resin composition
(B) Polymer; a polymer having a weight average molecular weight of 130,000, obtained by polymerizing

50 methyl methacrylate in the presence of AIBN (radical polymerization catalyst).
(C) Polyoxymethylene; the same polyoxymethylene as that produced in Example 32.

Polyoxymethylene (C) | 100 parts by weight

56 Polymer (B) 20 parts by weight
Nylon 66 0.5 part by weight
AO _ _ 0.4 part by weight
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- 55.The above conponents were m xed, and then nelted in a 30 mmdi anet er
“tw n-screw extruder. 21 EP 0 427 874 81 (2) Physical properties of. :
pol yacetyl resin conposition ThEPOARABF4RE pol yacetal resin conposition had
- excel | ent nechanical properties, i.e. M of 4.2 (g/10 mnutes) and an
- abrasion 5 ( Thi s S|t|on exh| bited a crosscut -
test res u},\?ﬁ]o © %m&ﬂ%ﬁg&? )leed'tagés F %E"F'hag '"aangog"cq'?@ [Aneterty scrﬁw °@6'§%’osi tion),
and thyg, #ht,s.&a&o&emé@u&@L@%&.@%&%ﬂratI ng properties. Exarml e 33 10 (1)
Pr oductlon of polyacetal resin conposition (A) Polyacetal copolyner; the
- pol ygcet airheCRE\Mh EBinpdRRiiH HaLEbol theEramBR [pfoperties| B). aRMNIYOTRIS: (g0 RMu¥SEnaNAYi N a
wei ght  sBresiom @6ar BP9, 2 & U b8 (g/MR). ahihe.pih.slﬁﬂp&ﬁgn eXAIBltedl J26ICsuRibe [M9bYHNRY prégbrtie,! PN OF
| SO- butiyl a tfoédoradsy tesiicof 1100100 @the teeSLRING Gn @drylilcBiling ddmposifoR). TI¥RS 560K ropéring! ¥
a pol ynmre branghtaboatrbyMd phase sdgariliof g the potynia () Svhich @dabitet RREL Y corfydetion Wk iaz | ng
t r i oxarmeeramiktuest di yhieealgoxgmptthdene with the pplyreassgBice, as a cat al yst, of boron
~triftouoride (cationic polynerization catalyst) and stabilizing the
‘resul t dipfergngal EampleR, rrel ting and hydrolyzing it in an extruder wth
triethylam ne- vvat er Pol yacet al copol yner (A)
200 part §B)$9 zgt? produced in Example @dp%ﬁ?@%y‘%fﬂﬁ %)
Pol yoxyrré(f 1"%?9{6‘ 67"9' thé §aM9 AR PHy@elyjengas {jﬁ'tpf?ekms'ﬁ" Bgpmple 3 0.5
' part by wei ght 25 0.4

. part by weight The abové¢ Rolyojyonibylére (G eom:oaﬂedywagld hen nelted in a 65

" mmdi aneter twi n-screw ¢PolymadB) (2) Pysi@pdrspywegghtt | es of pol yacetal resin
composi tion 30 The resulthyien6®ol yacet al r@Spathyowjobis{ti on had excel | ent
' s’e’chg,ni cal properties, |ILA9 an M of 18 . 104 gty welghtu] es) and an abr asi on
wear of 1.4 x [err] (g/ cnm). This conposition exhibited a crosscut test
resul t of Ormé&Qofnbdients @6rs niked,gd hBn M6iteH lir é33d3rﬂﬂﬂhlaﬁ&emm&8w E*tﬁlﬂér; and was
~ therefore found to have excellent surface decorating properties. 36 Exanple
o 34 (2) Physical properties of polyacetal resin composition ' -
: - 26 !
' The resultant composition had poor mechanical properties, i.e. an Ml of 2.7 {g/10 minutes) and an
abrasion wear of 6.1 x 10~% (g/km). Further, this composition exhibited poor surface decorating properties,
EER i.e. a crosscut test result of 100/100 (the test using an acrylic coating composition). As described in
iU Referential Example 1, these poor properties were brought about by a phase separation of the polymer (B)
" . 8o which resulted since the composition was a mere mixture of the polyoxymethylene with the polymer (B).
' In general, a molded -article of a polyacstal resin has an inactive surface, and therefore requires a
~ . primer -treatment in order to decorate the surface. In conirast, a molded article of the composition of the
polyacetal copolymer of this invention has unconventionally excellent surface decorating properties. Such
excellent properties are derived from the following: In the polyacetal copolymer of this invention, the
'35 polyacetal copolymer not only contains the.polymer group (B) but also has a structure in which polyox-
: E ymethylene is bonded to one terminal portion of the polymer group (B). In the composition of this invention,
L the polyacetal copolymer has the function of a compatibilizer like that of the polymer (B) and the
~ 7 - polyoxymethylene.

B0
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= ~by copol.ymeri zin

~wei ght Ter mal

'f(l)fProduction of polyacetal resin conposition 40
t he pol yaceta

“c¢opol yner;

copol y

ner

produced i n Exanple 3.

(A) Pol yacet al

(B) Poly

mer, a

..pol ymer having a wei ght average riéf @487 &4 Bki ght of 190, 000, obtained by

“polyneriza- tion of nethyl

met hacrylate in the presence of AIBN. (O
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.'EI5 0 427-874 Bl industrial fields such as in the autonobile part field,
‘etc., since they are not only excellent in physical properties such as
“‘mechani cal strength and el ectri cBP 02888 Biles” but they are al so excel | ent
“w th respect to surface decorating properties such as printing and coati ng
:The. process for the production of the polyacetal copolyner, provided by

sFhiss i nvention, gives the above excellent resins. 5 ains 1. A polyacetal
~copol ymer. conprising a fol ypxynet hj! ege broup A) eand a o] yner group (B),
“the copol ymer having a ftr@tuse of t8e forBul g (13: 10§)e r]-X-B (1)
“wheregn X is a termnal {gr @8 @®f Blangd réprsents 4in@np group derived:
“from a corrpound havi ng dt &K t car bon atons and |l tb groups sel e;t ed

i'_:_'-f"rom hydr oxyl ,! car boxyl .| ester, ande, apgp ard,15 <« al koxy groups, fnd
.[err] means that Ais presa]t in t1e'gua1ti'1=y f Ry tijney, ip nunber, and
bonds to X, in which n 3 nd phel cogol ynemd hgs mber average
“‘mol-ecWl ar wei ght of 10, Q0 E pOOR wher @ t e pol e group (B) has the
formula 20 25 wherein [4r ﬁ s hydf ogen br e kyl , s erfr] & s} hydr ogen,
-phenyl,. cyano, chloro, qUeTy[— O af RKyr €prer a 10 30 to
.5, 000. 2. The pol yacet al -gopbl mer] accorfling t@ claim 1, erein the
,_pol yoxyrret hyl ene group |soa )g Xt yeet hyl ene|poleyngr feorjred by a
,};recurrl ng -oxynet hyl ene Nt te le 358 3| &he po et@ copol yner
-:according to claim1, ot h &8& pol yoxnethylené gr oup' ifs a pol yox-
“ymet hyl ene copol yner hayi@ a'l'ST'I"UE[ ure §nownr gn an gxyal jyl ene unit of the
‘formula [err] 40 [err] feB AE wher ebn fack R i & i fdeferjdent |y hydrogen,
a <ylgoor aryl and mis PXEPAs ihsertef in a pol yngr forjmed by a
“recurring oxynet hyl ene xrﬁ 4 The pol ypcet al copoI)rrer ccording to
"---"_I_alms 1 or 3, wherein 8o—t-0—o0—Fret——ppr—+00+ret—of—he :
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50 ' oxymethylene unit, of the oxyal kylene unit is inserted into the
oxynmet hyl ene unit. 5. The pol yacetal copolyner according to claim1 or 3,
“herein the oxyal kyl ene unit is afPdk$t8#BIe unit of [err]. 55 6. The
pol yacet al copol yner according to claim 1 or 3, wherein the oxyal kyl ene
-unit is an ox- ytetranethylene unit of [err]. 54 EP 0 427 874 Bl

~industrial fields such as_in the autonpbile part fijel etc.._since they =~ 7

alepjoeerk iés fseich @ [meshanigal strength
and el ectrical properftied but tHeyRajellsoSe}c®l [e@ Wigh|r &ppct to

surface decorating prlope8ui®s sUchsas @ ihtdnd Anfl epdtidgl e} process for

‘the. production of thdg pd3\Betal| cBp¢l r,Spfd%i fle® Qy this injention,?

"~ gives the above excelfe ' =-FE- A potjraeetal—ebpot-yrer

. conprising a pol yoxy A an§ alfol yMer {gFoup PB)| the o

- copol ymer having a stjrucgure SB t R oﬁvql B(NS oFgrr{-K- B () wherein
X is a'terminal groug of§@ and®rjep¥esep o gibi nMi hg Xarjould de ved froma
conpound having at |¢ B g apd{Liith 4 droupp el pcted from
hydr oxyl , carboxyl, ¢§ d 14 Hoxy

, and [err]

means that A is presd I mep in|nunbe d bonds to
X, In \%nich n=1to g, npmer| aye | ecul ar
wei ght "of 10,000 to § rDug(B) h formula 20
26 wherein [err] is Hy€ i's fy4r pgen,| phe yano,
- chloro, acetyl or alk | 30 450 The

erei h thg pol yoxyngt hyl ene
Ve a} recyr réng exypet hyl ene
@rfing|tddclai@nfl, wherein
| ene_codol yner_halving a

ppl yacetal copol ymer
“group ks a pol yox- yi
unit [err]. 35 3. Th
“the pol yoxynet hyl ene

~structure in which ai forpulal[err} 40
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65 Industrial Utility

The polyacetal copolymer provided by this invention and the composition of this invention comprising
the polyacetal copolymer and the specified other resins are engineering resins useful in a wide. range of
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[err] 45 wherein each Ro is independently hydrogen, alkyl or aryl and mis
2 to6is inserted in a polyner fgpoagdzBysgirecurring oxynethylene unit. 4.
The pol yacetal copolyner according to clainms 1 or 3, wherein 0.05 to 50
nol, per 100 nol of the 50 oxynet hyl ene unit, of the oxyal kyl ene unit
i s i nser indudtrignticidst sweh @ ynise pylowplle pait thisldpetc..THeceptheyy are aohpniy exseleptyiar physical
accor di ngropestieg |sughras Mmeghanizal siprgithednd eletdcab ripagriias| buhibey e glse excglientwilpdesppridphe
unit of fusieee decaaling propqriies syel] ge-Rsiptng|and eening; e Pracegpiotihp grogisctien ofthe polyagstal 3
wher ei n $MeYBRy BIPHgAd by dhig iRYentiqnggives the,aboxsiextellentashs)| ene unit of [err]. EP
0 427 %74 Bl 7. The pol yacetal copolyner according to any of the clains 1
to 6, wh&lalns, the vinyl polyner group has a nol ecul ar wei ght of 1,000 to.l
100, 000. 8., The. poal yacet al copal yner: accordi ng _to aiml ich |s )
copol ymel @g?@fﬁgﬂ&%@ﬁggﬁﬁgﬁf o YL P el e e o
is [ery] [er - , -0- or 0 Ais a polyoxynethylene group, Y
i's oxygen qf.e¢l fpy, ais Oto 3, R is hydrogen or alkyl, R2 is hydrogen,
phenyl, cyano, chloro, acetyl or alkyl ester, |I is 10 to 5,000, and the
copol ymer Rikgrefh YoR a termiralgibUplof 8\eRd ﬁ;ﬁﬁséﬁﬁl £6tid grovpi ddiVed Hbm BQoRBSUNY Baving at
500, 000. 9.leabhwvoRad6EaBmE @iid P fo04l gBlipsEdletibd bR hpdrbiyR @arbedyl, 6AHPrIOE lamind Gind ed
i n cl as m 1,alkeky grbups,cani A, Bveans Hald-is edeptine this Zuantjty fod n timbglie myelider,cand bonds x@Xdn i n
t he presenojchais= d tovdl ecul ar wei ght regul ator, of a pol yner

. and the copolymer has a number average molecular weight of 10,000 to 500,000,
where the polymer group (B) has the formula

D

R4 _
\
{ch,—C ¥, (IL)
N
25 R :
2
) whereih R1 is hydrogen or alkyi, R: is hydrogen, phenyl, cyaho, chloro,'acetyl or alkyl ester and £ is 10

30 to 5,000.

2. The polyacetal copolymer according to claim 1, wherein the polyoxymethylene group is a polyox- '
ymethylene polymer formed by a recurring oxymethylene unit {CH20}.

35 3. The polyacetal copolymer according to claim 1, wherein the polyoxymethylene group is a polyox-
ymethylene copolymer having a structure in which an oxyalkylene unit of the formula

0
40
—H—? S50+
Ro
45
wherein each Rp is independently hydrogen, alkyl or aryl and m is 2 to 6 is inserted in a polymer
formed by a recurring oxymethylene unit. '
4. The polyacetal copolymer according to claims 1 or 3, wherein 0.05 to 50 mol, per 100 mol of the -
50 oxymethyiene unit, of the oxyalkylene unit is inserted into the oxymethylens unit.

5. The polyacetal copolymer according to claim 1 or 3, wherein the oxyalkylene unit is an oxyethylene
unit of {{CHz2).0%. -

56 6. The polyacetal copolymer according to claim 1 or 3, wherein the oxyalkylene unit is an ox-
ytetramethylene unit of ££CH2) 03. ’
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having, *+n one termnal, 1 to 4 groups selected from hydroxyl, carboxyl,
w.ester, amno, am de and al koxy 40 groups. 10. The process for the.
production of the polyacetal copEP@f@7874Bited in claim1, which conpri ses
“copol yneri zi ng for mal dehyde or trioxane with a cyclic ether in the
- presence,, as ecul ar ol%rrer havi n lg"tt I| n one

T RS e e bR

- am no, & a6t ti ’%{é f 50 %gélgjpr 3fu§*on of t 'JILq
'Mherelncwuryncaywvﬁeoes ﬁganuau&# YJ %&hﬁ] Pl % Pl
formaf or 1 ,4-butanediol form rocess accord| ng to claim
10, Wnercmﬁ\st he cycl ic ether |Is et hyI ene oxXi de 13. The process accordipg
~to.any of thelclaims 9 to 12, wherein the honopol ynerization or
.copol ymei i Agpolyhdea cogblyfar emmhsaﬁwta PhybiyieinyianeS GooEE Y -an® 3 po%e Hhep I?E)O%SS
~accor di ng tapolgmer hafing dwructbraiontse Brmiuta (12, wherein the honopol ynerization or
_.copol#neriza- tion is carried out in an organic solvent. 15. A polyacetal
~.resin conpdsX-Bi ol conpri si ng: EP 0 427 874 Bl (a) a pol yacetal copolyner
‘recited in any of the clains 1 to 8 (b) a polymer having a structure of the
formula (IV in {(@ra( rmmal group of B and represents a binding gn oup Herived feany § capgpound having at
[err] wher %B tomp apgt 3 ﬁglavPSaﬁelegﬁd ey thr@v'hsﬂmoas(}eaqter- |gmisayaminocapgno,
“chl or, ac 8?'psa‘1'"&ﬂ" §”csé tA igRyesont;in the quaniity ef U@Ps "awbzsa"d bonds tp X)in 5

- pol yoxynet fre cor | t| on_cont | ni n ts by weight of
”-.t’-he}a) po%égec Eﬁ:y:'g:rgfg °:$5§1'?% 98"%3 i gﬂo%ﬁé the (b) pol yner
' 0to1l 0 { (c) pol yoxyrret hyl ene, and cont ai ni ng

S (a apd at Ieast one of (b) and (c). 20 16. The polyacetal resin
conposi tion according to claim 1Q‘wher ein the pol yacetal copolyner is a

~copol yner having the formla 25 [err] [err]
lerr] [err] %_ )

. . ' * t . N '
e 26 !
RZ

: k/ S - wherein Ry is hydrogen or alkyl, Rz is hydrogen, phenyl, cyano, chloro, acetyl or alkyl ester and 1 is 10

80 to 5,000.

" 2. The polyacetal copolymer according to claim 1, wherein the polyoxymethylene group is a polyox-
ymethylene polymer formed by a recurring oxymethylene unit {CH,0).

' 3. The polyacetal- _copolymer'according 1o claim 1, wherein the polyoxymethylene group is a polyox-.
ymethylene copolymer having a structure in which an oxyalkylene unit of the formula

R
lo

_ —H—C'H—o—]—

m

Ry

wherein each Ro is independently hydrogen, alkyl or aryl and m is 2 to 8 is inserted in a pblymer
formed by a recurring oxymethylene unit.

4. The polyacstal copolymer according to claims 1 or 3, wherein 0.05 to 50 mol, per 100 mol of the
50 oxymethylene unit, of the oxyalkylene unit is inserted into the oxymethylens unit.

.8, The polyacetal copolymer according to claim 1 or 3, wherein the oxyalkylene unit is an oxysethylene
unit of {£CHz)20%}.

55 6. The polyacetal copolymer according to claim 1 or 3, whersin the oxyalkylene unit is an ox-
ytetramethylene unit of {€CH>).03.
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err] - [err] wherein Dis 35 [err] 40 [err] 45

rferr] [err] A is a pol yoxynet hyl ene grouEI) Y is oxygen or sulfur, ais 0to
.3, [err] is hydrogen or alkyl, R2EP§428874Blhydrogen, phenyl, cyano, :
.chloro, acetyl or-alkyl ester, [err] is 10 to 5,000, and the copolyner has

-nunber .av ol ecul ar ht of 00, 000, 17, The cetal
" rrplosr t 'ﬁn%ﬁ%‘@?gﬁ'ﬁw%ﬁi’“ﬁ '%l 8" %gﬂ P% '??re"b ?V’Hx&}%’t‘% (<o |s a-
“homo- - pol yner yde or ‘tri oxane. 55 18. The pol yacet al : '
© €onposi ti PN yRLERLE Goobfm! dbdminkRo Bbim O nithE & Eboldiy B HOIHARL Y| e 1S 8
:.copol yger of formaldehyde or trioxane wth a cyclic ether. 56 * L M
RS EP 0 427 874 Bl 19. The pol yacet al corrposrtron accordi ng to cl aiim
”“-8 mhereln the cyclic ether is ethylene oxide, ethylene glycol fornall
“Hi ethyl ene gl ycol formal orda 1 ut anedi ol formal. PatentansprUche 1.
--Eine Pol yoxymet hyl engruppe 4A) fumd\ei ne vol yner gruppe (B) aufwei sendes
‘Pol yacet al - Copol ynmerj wel dh¥'s piffe Struktur der mel (1) aufweist:
L A0-X-B (1), 10 worin X ei n ruq" tq!ég |ne ver bi ndende
..Gruppe darstellt, die von eFfigh Ye &2 ef t'ek di e m ndest ens
.zwei Kohl enstoffatorre und el ne’ hs Vi er unter Hy ¥ oxyl -, Carboxyl , Ester-,
Ami d-, Anmino- und Al koxy- G uppeh ausgew~hlte G uppen aufweist, An bedeut et
‘*daB A 1°n ei.ner Menge vorhanden ist, die der Zahl n, mit n = 1 bis 4,
.entspricht, g dvﬁ,é.%an 16 X gebunden ist, und wel ches ein Zahlenmttel

fdes Nblekul ts von 10. 000 bi s 500. 000 aufwel st,
-OC"'o ‘NHC“:
26 - <NH-,-O-or
o | o
A .
SN, | I
-l -'
A is a polyoxymethylene group, Y is oxygen or sulfur, a is 0 to 3, Ry is hydrogen or alkyl, Rz is
hydrogen, phenyl, cyano, chloro, acetyl or alkyl ester, £ is 10 to 5,000, and the copolymer has a
6. -number average molecular weight of 10,000 to 500,000. _
r\_/ - 9. The process for production of the polyacetal copolymer recited in claim 1, which comprises homo-

polymerizing formaldehyde or trioxane in the presence, as a molecular weight regulator, of a polymer
having, in one terminal, 1 to 4 groups selected from hydroxyl, carboxyl, ester, amino, amide and alkoxy
40 groups.

10. The process for the production of the polyacstal copolymer recited in claim 1, which compriseg
copolymerizing formaldehyde or trioxane with a cyclic ether in the presence, as a molecular weight
regulator, of a polymer having, in one terminal, 1 to 4 groups selected from hydroxyl, carboxyl, ester,

45 amino, amide and alkoxy groups.

11. The process according to claim 10, wherein the cyclic sther is sthylene glycol formal, diethylene glycol
formal or 1,4-butanediol formal.

so0 12, The process according to claim 10, wherein the cyclic ether is ethylene oxide.

13. The process according to any of the clalms 9 to 12, whersin the. homopolymerization or copolymeriza-
tion is carried out without a solvent.

56 14. The process according fo any of the claims 9 to 12, wherein the homopolymerization or copolymeriza-
tion is carried out in an organic solvent.

15. A polyacetal resin composition comprising: _ e __

) R



“Wobei di-e Pol ymer gruppe (B) die Formel (11) 20 - H

(1) 25 _ 2 besitzt, worin R Wasserst.off
~oder Alkyl ist, R2 Wasserstoff, ﬁ’l@r‘ﬂ?? 874B4n, Chlor, Acetyl odor Al kylester
“ist, und 30 1 10 bi s 5 000 ist. 2. Polyacetal - Copolyrrer gemaB Anspruch

-1, worin d|e Po e 0, t hyl en- Pol yner ist, S
_._vvel ches aus (a) AO@P‘% ? 6” 'teni%f r]E é'yr?@gﬁem 4Cl H20* 35 g'elbi | det "~ -
“ist. 3. Polyace yner ge uch 1, worin die o

_.Pol yoxynet hyl engr uppe el n Pol yoxynet hyI en- Copol yner ist, welches eine '
~Strukgur aufweist, in der elnejOgyal kyl en-Einheit der For mel 40 10 45 . .
RO in ein aus der w ederkehren an O<yrret hyl en- Ei nheit gebil detes Pol yne -
-.eingefl gt ist, wobei E bhl ngi g Wasserstoff, é uj oder Aryl i-]Lt,
“und m2 bis 6 ist. 50 4 8 2a e - Copol yner genaB An ch 1 oder 3,
“worin, bezogen auf 100 Ml derROcyrret hyl en- Ei nheit, O, 05 bis 50 Mol der
Oxyal ®yl en-Ei nheit in die OxyneRhyl en-Ei nheit ei ngef gl gt sind. 5.

Pol yacet al - Copol ynmer gem B Anspruch 1 oder 3, worin die Oxyal kyl en- Ehnhei t

‘ei ne Oxyet hyl en-Ei nheit 65 - (CH2) 20} ist. 6. Polyacetal -Copol ynmer genmAB
Anspr uch 1 odel”hese'“ foris hydgroen l Rs/| i hydmiger @henyle Py#eo, Ghigrocacetahartatkyll aster,

Ei nhei t ‘ t%?°°°ra"1!111I 11111111111111111 EP o 427 874 Bl 7.
Pol yalet aI

Pol yacet al cog{gm
Ay

Bl R

_ 20 16. The polyacetal resin composition according to claim 15, wherein the polyacetal' copolymer is a
copolymer having the formula

25 A A
o " |
BEN &
(L CH, c': c.*‘z"""‘"c“z'?"’r“
30 . _
R/a : Rz_
L wherein D is
35
; 0 0
~ i 1
"'OC"; "NHC',
40
- -NH-, -O- or
| 45 : 0
- i

-C-,

A is a polyoxymethylene group, Y ‘is oxygen or sulfur, a is 0 to 3, Ry is hydrogen or alkyl, Rz is
50 hydrogen, phenyl, cyano, chioro, acetyl or alkyl ester, ¢ is 10 to 5,000, and the copolymer has a
number average molecular weight of 10,000 to 500,000.

17. The polyacetal composltlon according to claim 15 or 16, whersin the polyoxymethylene is a homo-
. polymer of forraldehyds or trioxane.

56

18. The polyacetal composition according to claim 15 or 16, wherein the polyoxymethylene.is a copolymer

of formaldehyde or trioxane with a cyclic ether.

. Ay




H B R~~(~C 2-C~) N a~~~~2 15 ist, worin D 20 -
2 0C, -NH 25 -NH, -0- oder 30 ist, A eine Polyoxynethylengruppe ist, Y
“Sauerstoff oder Schwef el ist, a 0BRG4Y$74B1 R \asserstoff oder Al kyl i st
R2 Wasserstoff, Phenyl cyan “Chl or, Acetyl oder Al k'yI ester ist, | 10 bis

:5.:.000 i st uJ argew chts v

1”-'?-;10 000 bi Sg ﬁgolgzﬁ Elyc§% rﬁf or &1 ngWth&%rT?oq Hs'j&lg'e%? gﬂde. ethy%ne

" -Pol yacet al - Copol yners gerra Anspruch 1 c es &I e Hom)pol yneri- sation
“yon - For mapgtohisbpRstAs Trioxan in Gegenwart ei nes Polyners als

Mol 'ekuler gew cht sregler, das in einer Endgruppe elne bis vier unter
:Hydroxyl - . @Nebm{)bbkymetlﬁlbh@ﬁppe (Aurid- emeA\P%IﬂnerMe%}(WeisaidéQﬂ%@a&ﬁﬁgﬁ)\ﬂﬁyﬂbj
“uGkuppen auf wmldhaaeumrﬂtm!&lﬁrde%rrﬁ@(l) addvefsehren zur Herstellung d

- Pol yacet al-- Copol yners gemie Anspruch 1, wel ches die Copolynerisa- tion von
~For mal dehyd AdeB Tl oxan mit einem cycl i schen Ether in Gegenwart eines
““Pol ymer& al s Mol ekul argewi chtsregl er, das in einer Endgruppe eine bis vier
“unter Hydr oxprio X einer Endaryppe, vop & istyund eiferiverbindenlé Gruppen darsiik aieyvoEeinppéatbindung
“‘ausgewAhi te ‘iﬁb‘ 'ﬁ‘ et W@Feﬁe“s @wg dRblensipfatame ungopifes bis eier apetan EBydiexyin rGadioxyl-O,

“wobei der cyPil B poepEite @ruppen; astmelsl engl ycol - f or mal  od
i yte s (8& %sz °'"f'2"" %%%ﬂgweezmmm; R 4 BRI PCHE Anan
i

_.::-:,.cycl I 5(1: e E ahé ﬁ&?g@?v% s\é%rr‘g?%% 5&&\@\%@ nemhgle{ anﬁg;Uc.he.

bl s 12,
Ver fahren gemAf 3 ei nem der AnsprUche

é‘asungsm tr e dure ge &n's

7.9 bis 12, vvor| ndie Hom) oder Copol ynerisation In ei nem55 or gani schen
-;..;__L%’ungs.m ttel durchgefl~hrt wird. 15. Pol yacetal - Har zzusanmenset zung, _
~.wel che (a) ein Polyacet al - Copol r gemaB ei nem der Ansprilche 1 bis 8, 58
11111 H[ill 8D N 1
. i[i 8 c“z"?"’T | (11)
26 Ry ' |

besitzt,
. worin Ry Wasserstoff oder Alkyl ist, Rz Wasserstoff, Phenyl, Cyan, Chior, Acetyl oder Alkylester ist, und
. 80 £ 10 bis 5.000 ist.

2." Polyacetal- Copolymer gem&B Anspruch 1, worin die Polyoxymethylengruppe ein Polyoxymethylen-
~~ Polymer ist, welches aus der wiederkehrenden Oxymethylen-Einheit
. . £CH.0}

.8  .gebildet ist.

3. Polyacetal-Copolymer gem3B Anspruch 1, worin die Polyoxymethylengruppe ein Polyoxymethylen-
Copolymer ist, welches eine Struktur aufweist, in der eine Oxyalkylen-Einheit der Forme|

  4_5_ | | Ro

in ein aus der wiederkehrenden Oxymethylen-Einheit gebildetes Polymer eingefligt ist,
wobei jedes Ro- unabhéngug Wasserstoff, Alky) oder Aryl ist, und m 2 bis 6 ist.
80
4. Polyacetal-Copolymer gemiB Anspruch 1 oder 3, worin, bezogen auf 100 Mol der Oxymethylen-Einheit,
0,05 bis 50 Mol der Oxyalkylen-Einheit in die Oxymethylen-Einheit eingefligt sind.

& PolyaceﬁtaI;Copolymer geméB Anspruch 1 oder 3, worin die Oxyalkylen-Einheit eine Oxysethylen-Einheit
-55. {(CHz)20% ist.

. 6. Polyacstal-Copolymer gem#&B Anspruch 1 oder 8, worin dis Oxyalkylen-Einheit eine Oxytetramethylen-

Einhelt £(GH2)« OF ist.
57 N O O



"EP O 42% 874 B1 (b) ein Polyner der Struktur gemaB Formel (I11): "2-G
() 2- z 10 worin RI' Wasserstoff oder Al kyl ist, R2' Wasserstoff,.
_Phenyl, Cyan, Chlor, Acetyl odorEROA2F82481 Ist, und z 10 bis 5.000 Ist,
“sowi e (c) ein Polyoxynethylen enthalt, wobei die Zusammenset zung, bezogen

B T Sy ol 5 SR et S
alt

- Pal yoxymet hyl ens ‘ent udn%g'%tében- (a) m ndestens sines von_h('?)5 und '(C)d
‘enthal t.g ¢ 31K r L; pruc , worin das
Pl yager AT b Qo R L SO e P SRR e
12C2 49 CH2-Y>(.~ ~ ~22- 30 ist, worin D: 35 -JI-, -NHC-, -NH-, -0f
oder 40 -C. - 45 ist, A eing Pol ymet hyl engruppe !'st, Y Sauerstof f ode‘u'
‘Schwefel Ist, a 0 bis 3 Istj, sserstoff oder Alkyl !st, R2
Wasser st of f, Phenyl, Cyan, I etyl odor Al kﬂl ester ist, t 10 bis 5.000
‘i'st, tnd wel ches ein Zahl e%r;’ es Mol ekul argedi chts von 10. 000 bis

500. 000 aufweist. 50 17. elgw em-| Anspruch 15 oder
Crgzﬁpoi y-! et %Iégr mal dehyd oder

~16, worin das Pol yoxynet hyl e _
Trioxan !st. 18 Pol yacetal - Zus set zung gemaBg Anspruch 15 oder 16, worin
~das Pal yoxynet hyl en ei n Copol yner -aus For mal dehyd2 odor Trioxan mt einem

cycli¥chen Ether [st.

ist,
' _4; vyorin D
PR 20
-0C~, —NH@-,
25 -NH-, -O- oder : | :
. | o
o . 30 )

ist, A sine Polyoxymethylengruppe ist, Y Sauerstoff oder Schwefel ist, a 0 bis 3 ist, Ry Wasserstoff
.oder Alkyl ist, Rz Wasserstoff,Phenyl, Cyan, Chlor, Acetyl oder Alkylester ist, 1 10 bis 5.000 ist, und
- das Copolymer ein Zahlenmittsl des Molekulargewichts von 10.000 bis 500.000 aufweist.
35
9. Verfahren zur Herstellung des Polyacetal-Copolymers gem#8 Anspruch 1, weiches die Homopolymeri-
U sation von Formaldehyd oder Trioxan in Gegenwart eines Polymers als Molekulargewichtsregler, das in
. einer Endgruppe eine bis vier unter Hydroxyl-, Carboxyl-, Ester-, Amid-, Amin- und Alkoxy-Gruppen
ausgewiihlte Gruppen aufweist, umfaBt.
40
10. Verfahren zur Herstellung des Polyacetal-Copolymers gem48 Anspruch 1, welches die Copolymerisa-
tion von Formaldehyd oder Trioxan mit einem cyclischen Ether in Gegenwart eines Polymers als "
Molekulargewichtsregler, das in einer Endgruppe eine bis vier unter Hydroxyl-, Carboxyl-, Ester-, Amin-,
Amid- und Alkoxy-Gruppen ausgewihlite Gruppen aufweist, umfaBt.

11. Verfahren gemiB Anspruch 10, wobei der cyclische Ether Ethylenglycol-formal, Diethylenglycol-formal
oder 1,4-Butandiol-formal ist.

12. Verfahren gem&B Anspruch 10, wobei der cyclische Ether Ethylenoxid ist.
50

13. Verfahren geméB einem der Anspriiche 9 bis 12, worin die Homo- oder Copolymerisation in Abwesen-
heit sines L&sungsmittels durchgefiihirt wird.

14. Verfahren gemiB einem der Anspriiche 8 bis 12, worin die Homo- oder Copolymerisation in sinem
55 organischen L&sungsmittel durchgeflihrt wird.

18. Polyacetal-Harzzusammensetzung, welche

(a) ein Polyacetal-Copolymer gemi8 einem der Ansprliche 1 bis 8, e

. O [l '



55°19. Peol yacet al - Zusammenset zung gemAB Anspruch 18, worin der cyclische
Et her Et hyl enoxi d, Ethylengly- col-formal, Diethylenglycol-fornmal odor
"1, 4- But andi ol - f or mal ist. 59 c |EPOM278M4B1 EP 0 427 874 Bl

-Revendi catl ons 1. Copol ynbre de pol yacetal conprenant un groupe

pol yoxynet hyl 8 gg ou ol e (B), le copolynbre ayaht une
structure de g‘"("'b%!"‘% eP rgeﬁ%&g f"\é E]ans | aquel l e X est un groups

d'extremte de B et re resente un roupe de liaison provenant d'un conpose

. ayant au noi ns deux atones de c .3§?one et 1 a 4 groupes choisis parm |es

- groupesg 10* hydr oxyl e, car box ester, am de, am ng_et alcoxy, et &
signifle que A est presemté=GH tit6 de n fois en && Qe et se i

X, dans laquelle n =1 a 4, et Ib copolynbre a une nasse nol ecul aire f
noyenne en nonbre de 10.000 b 5d®2b00 | e groups pol ynbre (B) ayant la '
fornule 15 Rl | I .i+CH2 - 20
dans | aquel | e Rl est hydrogbne ou alcoyle R2 est hydrogbne phdnyle

cyano, chl or owordicRyt Wagsersteff odar dikyPist, Re) Wasserstotf, Rabriyl Gl/anc Glor sAcety! aelert Allcytester ists

entre 10 et 5u@b@10 bis 5.000 ist, sowie 25 2.
Copol ynere de 8'!’;'/’8’8%‘31’“@?553\9‘%‘% I a revend| cation 1, dans |equel |e groupe
pol yoxynmet h 8 h‘é‘f" B f5e Pelyscotal-Gapalymers. AHiSi500
rep6titif o 'Ps gf g 0‘13 fstelle des f6)| Rplyowmethylens ensit und,
“revendi cati dR°T @§Y '?cﬂ?gquné )EP 81 yoxym thyl bne est un 30 _
' -gog%grgg;ﬁ GuyR ékay ?nag Lgﬁﬁngage%&% Mgpquc t r u ruWa%s eéat?& glymer ein Gop_o}y1 f
._ Solimul € .. . ..
A A
I |
2P R .
25 ('!H l l !
. H/a R,
| 30, .
z ist,
- worin D
) §
-o!-, ~NHC-
: -NH-, -0- oder
40
.

ist, A eine Polyoxymethylengruppe ist, Y Sauerstoff oder Schwefel ist, a 0 bis 3 ist, Ry Wasserstoff
oder Alkyl ist, Rz Wasserstoff.Ph_enyI, Cyan, Chlor, Acetyl oder Alkylester ist, £ 10 bis 5.000 ist, und
welches ein Zahlenmittel des Molekulargewichts von 10.000 bis 500.000 aufweist.

50 17. Polyacetal-Zusammensetzung geméB Anspruch 15 oder 16, worin das Polyoxymethylen ein Homopoly-
-mer aus Formaldehyd oder Trioxan ist.

“ T : '18." Polyacetal-Zusammensetzung gem&B Anspruch 15 oder 16, worin das Polyoxymethylen ein Copolymer
o aus Formaldehyd oder Trioxan mit einem cyclischen Ether ist.
55
19. Polyacetal-Zusammensetzung geméB Anspruch 18, worin der cyclische Ether Ethylenoxid, Ethylengly-
col-formal, Diethylenglycol-formal oder 1,4-Butandiol-formal ist.

s



40 dans: | aquel l e chaque Ro est ind6pendanrent hydrogbne, alcoyle ou aryle
-;et'nlest conpris entre 2 et 6 est insere dans un polynbre forme par un
~motif recurrent d'oxyndthyl bne. BP OC388FyBdre de pol yacetal suivant la
: evendlcatlon 1 ou 3, dans lequol de 0,05 a 50 noles du notif 45

- C 0XyalQﬂ¥LRﬂ§ﬁ ﬁour 100 noles du notif d oxyndthylbne est insere dans |e
~foti f d'oxymnmet hy

?o?‘éu 3 { % (ﬂaﬁggaeae mgjmggaeae R0 G Bl TR & bn o GReVtly¥le B0

-re venQ|cat|on 1 ou 3, dans l oquel le notif d' oxyal coyl bne est un notif
“dtoxyt 6tram3.jdgyl ke de fornule f CH2)40}. ,:7.- Gopol ynbre de pol yacetal |
:28ui vant |' une quel conque des revendlcatlons 1 ou 6, dans |loquel le groubs
: '_pol ynbr e adansdadieibse esthinagatpa idleetréehité He @®0& réprdsefite WA @roufddes fhison provenant d'un

ool ~r~~~~~~tdnipb3d) Byebfl &d hibinkikcibdx Atdrhds] dd tarbché let 1Ch 4L groddes Shoisis pdri Bs 4gRipss74 Bl
-8 Copol y mb hygraigle matbpxyiec esidr, asnidey amito etalcoxyyel i signiftsi que Ahst pefisent es ta quentité de n
‘copol ynbr e foifeenfnombra] e seilie 2 Y dans laquelleDR= 3 4 4, 1

L1\ U et le copolymére p-uns.massg| g\qgcqlagq neyenpe ¢n nompre1ds 10.000 3 500.000, o -

| ~~~~~~~~. XlB.groupp peixmere ()ayapylp formulp. 25 - C., A est un groupe

'{pol yotglnﬂ hyl bne, Y est oxygbne ou soufre, a est conpris entre 0 et 3, Rl
est 3 hydrogene ou al coyle, N2 est hydrogene, phényle, cyano, chloro,
acetyle ou ester alcoyliqBa, 1 est conpris entre 10 et 5.000, et le
:_copolynere a une nqsggznuiﬁqulalre noyenne en nonbre de 10{(XP0O a 500. 000.

'..i_’ '. \-—i . '26 R2

"dans laquelle Ry st hydrogéne ou alcoyle, Rz est hydrogéne, phényle, cyano, chloro, acétyle ou ester
alcoylique et £ est compris entre 10 et 5.000.

c. 25
' 2. Copolymare de'polyacétal suivant la revendication 1, dans lequel le groupe polyoxyméthyléne est un
polymére de polyoxyméthyldne formé par un motif répétitif oxyméthyléne €CH20).

Y Copolymére de polyacétal sulvant la revendication 1, dans lequel le groupe polyoxyméthyléne est un
- 80 copolymére de polyoxyméthyléne ayant une structure dans laquelle un motif d'oxyalcoyléne de formule

I ~-CH=—03

dans laquelle chaque Ry est indépendamment hydrogéne, alcoyle ou aryle et m est compris entre 2 et
‘6 est inséré dans un polymére formé par un motif récurrent d'oxyméthyléne. :

4. Copolymére de polyacétal suivant la revendication 1 ou 3, dans lequel de 0,05 & 50 moles du motif
45  d'oxyalcoyléne, pour 100 moles du motif d'oxyméthyléne, est inséré dans le motif d'oxyméthyiéne.

5. Copolymére de polyacétal suwant la revendication 1 ou 3, dans lequel le motif d'oxyalcoyléne est n
‘motif d'oxyéthyléne de formule {€CH2).03.

50 6. Copolymére de polyacétal suivant la revendication 1 ou 3, dans lequel le motif d'oxyalcoyléne est un
-motif d'oxytétraméthyldne de formule £€CHz)+0%.

7. Copolymére de polyacétal suivant I'une quelconque des revendications 1 ou 6, dans lequel le groupe
A polymére a uns masse moléculaire de 1.000 & 100.000.
. &6

6. COIOOI ynbre de pol yacdtal suivant |a revendi¢atiofi®

. A ) R 1
* [ L M s *



9. Proced6 de preparation d' un copol ynbre de pol yac6tal suivant |a

“revendication 1, qui consiste & 35 honmopol yneri ser du formal déhyde ou
~du trioxane en |a prdsence d' un r &P 42%874 masse nol eculai- re, d'un
pol ynbre ayant & une extremte de 1 4 groupes chol si s parni | es groupes’
hydroxyl eg ¢, C 0. P de de
preparati on %d'pgg.ﬁ%rgﬁ%?&%%&& ’Slc‘J‘?am 'QFWB"%%%‘%F1 f‘\%ﬂn °°¥(z’a'yr?]§é?/%°n Tmé’zfu on 1, qm
-consiste a 40 copolynerlser du formal dehyde ou du trioxane avec un

6t her oxyde cyclique en |a 6s€e d' un regul ateur de masse nol eculaire,
“d'un po}ynere ayant & une e i de 1 a 4 groupes choisis parm 1les
‘groupes hydr oxyl e, carboxyl r\ amino, amde_ et alcoxy. 11. Proced:

'sui vant la revendi cation 10, hs'l)quel I'dther 1yde cyclique est T

I 4t hyl bne glycol formal, | n formal ou le
JZLT,&W—P- 2V n #tion 10, dans |equel
1

1, 4-butanediol formal. 12. Pr

- |." et herroxyde cyclique est |'oxy dt hyl bne. 13.}Proc~d6 suivant rune
quelconque des revendi cations 9 ., qui conS|st§2a ef fect uer

| * honopol yneri - 60 sation ou | a copol yneri sation sans sol vant. 14.

Pr ocedd SU|vant une guelconque des revendications 9 & 12, qui consiste &
ef fect uer | '9364H8 sation ou |la copol yndrisation dans un sol vant
‘organi dtie. 65 15 Cbnp05|tion de resine de polyacetal conprenant: (a) un

copol ynbre de pol yacetal tel que nenti®@nne & ®' une quel conque des

"revendications 1 & 8 81 ] fl;iiiiil N1111112121 1111s 111
1{q—/ EP 0 427 874 Bl (b) un pol ynbr@GyamNB@e, structure de formle (111):
H i) glz 2

dans IaquelhﬁHRky est hydrogbne ou alcoyle, R 2 eat hydrogene, ph6nyle,
cyano, chloro, ac~tyl ou ester alcoylique, et z eat conpris entre 10 et
5.000, et 16 (© un pol yoxynet hyl bne; |a conposition contenant pour. .
100 parties en poids du copol ynbre de polyac~tal (a), de O a 500 parties -en -
‘poi ds @& pol ynbre (b) et de 0 a 1.700 pargies en poids du pol yoxydt hyl bhe
(c) et contenant (a) et au nmoins |'un de, bi et (c). 20 16. Conposition de
‘rdsine polyac~tal suivant |a revendi cat i on 5, dans laquelle | e copolynere

~de polyac6- tal est un copolynbre de fornule
A "~ A est un groupe polyoxyméthyldne, Y est oxygdne ou soufre, a est compris entre 0 et 3, Ry est

30 hydrogéne ou alcoyle, Rz est hydrogéne, phényle, cyano, chloro, acétyle ou ester alcoylique, 1 est
compris entre 10 et 5.000, et le copolymére a une masse moléculaire moyenne en nombre de 10.000 3
500.000. . .

9. Procédé de préparation d'un copolymére de polyacétal suivant la revendication 1, qui consiste 2

35 homopolymériser du formaldéhyde ou du frioxane en la présence d'un régulateur de masse moléculai-

. re, d'un polymére ayant & une exirémité de 1 & 4 groupes choisis parmi les groupes hydroxyle,
: \_/ - carboxyle, ester, amino, amide et alcoxy.

10. Procédé de préparation d'un copolymére de polyacétal suivant la revendication 1, qui consiste 2
40 copolymériser du formaldéhyde ou du trioxane avec un éther oxyde cyclique en la présence d'un
régulateur de masse moléculaire, d'un polymére ayant & une extrémité de 1 & 4 groupes choisis parm|

les groupes hydroxyle, carboxyle, ester, amino, amide et alcoxy.

_ 11. Procédé suivant la revendication 10, dans lequel I'éther oxyde cyclique est I'éthyldne glycol formal, lé
© 45 diéthyléne glycol formal ou le 1,4-butanediol formal.

12. Procédé suivant la revendication 10, dans lequel I'étheroxyde cyclique est I'oxyde d'éthyiéne.

13. Procédé suivant I'une quelconque des revendications 9 & 12, qui consiste 3 effectusr I'nomopolyméri-
80 sation ou la copolymérisation sans solvant.

14. Procédé suivant |'une gueiconque des revendications 9 2 12, qui consiste & effectuer I'homopolyméri-
sation ou la copolymérisation dans un solvant organique.

65 16. Composition de résine de polyacétal comprenant:
(&) un copolymére de polyacétal tel que mentionné 2 I'une quelconque des revendlcatlons 148

T



A AD» D30 - - H

a* A2 dans laquelle D 38 0O 0 -Cc-, -NHG, 40 -NH, -0- 45 :

0 -C, 60 A est un groupe poFP@A&2h&7ThPAlbne, Y est oxygbne ou soufre, a
est conpris en O et 3, Rl est .hydrogbne ou al coyle, R2 est hydrogbne,
“ph~nyl e, cya ckt | coylique, | est conpris entre 10
- et -5.000 et {%g"" p°p¥"1 fr%?"gune%'ﬁ&rﬁgs?m"? (f"ilcul aire noyenne en nonbre de

10. 000a 500.000. 56 17. Conposition de polyao~tal suivant |a revendlcatlon
15 ou 16, dans | aquel l e | e porﬁ xynrthylbne est un honopol ynbre de '
fornalddhyde ou de trioxane. 6BRja~~~~~~~~~ ' EP 0 427 874 B1 18
Conposition de pol yac~tal suiv nt | a revendi cation 15 ou_16, dens Iaquerle
1 e pol yoxyndt hyl'bne est=§nCHapm 1*gﬂe de formal déhyde $&I&d trioxane et

d' un 6t her oxyde cyclique. 19. np03|t|on de pol yacetal suivant |a

Tevendi cation 18 dans Iaquell?d 6t her oxyde cyclique est de 5 | oxyde
~d" 6t hyd bne, de i' Nt hyl bne egcoI formal, du didthylbne glycol ou du

L1 4-pbutanedlol formal. ! ~ =~~~ 10 t5 20 25 30 36

dans Iaquelle R's est hydrogéne ou alcoyle, R'z est hydrogéne, phényls, cyano, chloro, acétyl ou
_ ester alcoylique, et z est compris entre 10 et 5,000, et
5 ~ {c) un polyoxyméthyldne ;
: la composition contenant pour 100 parties en poids du copolymére de polyacétal (a), de 0 & 500
parties en poids du polymére (b) et de 0 2 1 .700 parties en poids du polyoxyéthyléne (c) et contenant
(a) et au moins I'un de (b) et (c).

20 16.. Composition de résine polyacétal suivant la revendication 15, dans laquelle le copolymare de polyacé~
' tal est un copolymére de formule

| A [/a i
25 . l . I l
| ‘D D R
Lid) It
| - CH, i CHZ-Y—(-CHz-?-)TH
30 H a Rz
. : 'dans laquelle D
5. 36
0 0
i |
| ~0C~, ~-NHC=-,
40
- NH-, -0-
| |
-C,
60 A est un groupe polyoxyméthyléns, Y est oxygéne ou soufre, a est compris en 0 et 3, Ri est

-hydrogéne ou. alcoyle, Rz est hydrogéne, phényle, cyano, chioro, acétyle ou ester alcoyliqus, | est
compris entre 10 et 5.000 et le copolymére a une masse moléculaire moyenne en nombre de 10.000 &
500.000.

a 56 17. Composmon de polyacétal suivant la revendication 15 ou 16, dans laquelle le polyoxyméthyléne est un
homopolymére de formaldéhyde ou de trioxane.

@ R



s
SR EP 0 427 874 B1
_"5_" - 18. Composition de polyacétal suivant 1a revendication 15 ou 16, dans laguelle le polyoxyméthyléne est un
S ~ copolymére de formaldéhyde ou de trioxane et d'un étheroxyde cyclique.
- 19. Composition- de - polyacétal suivant la revendication 18, dans Iaquelle' I'étheroxyde cyclique est de
ST - _Poxyde d'éthyléne, de I'éthyléne glycol formal, du diéthyligne glycol ou du 1,4-butanediol formal.
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