
PATENT SPECIFICATION 
NO DRAWINGS 984.519 
Date of Application and filing Complete Specification: Dec. 2, 1963. 

No. 47546/63. 

Application made In Germany (No. ·F38429 1Vd/39c) on Nov. 30, 1962. 

Complete Specification Publlshed: Feb. 24, 1965 • 

. ©Crown Copyright 1965. 

Index at acceptance :.,.:...03 P (11D5, 11D8, 11K11, 11P1A, 11P1B, 11P1D, 11P3, 11P5) 

Int. 01. :-C 08 g 

COMPLETE SPECIFICATION 

Copolymers and Process for Making them 
·. We, FARBWERKB HOECHST AKTIENGESBLL­

. SCHAFT, vorinals Meister Lucius & Briinin~ 
·a Company recognised by German law,. of 
· 6230· Frankfurt (M)-Hoechst,, Germany, do 

·5 ·hereby declare the invention, for which we 
pray that a patent may be granted· to us, and 
the method by which it is to be performed,, 
to be particularly. described in and by the 
following statement: ___.. 

10 This invention· relates to copolyacetals. 
Polyoxymethylenes of high molecular weight 

·which are suitable ··for the manufacture of 
plastics can be obtained by anionic polymerisa­
tion of formaldehyde or cationic polymerisa-

15 tion of trioxan, the cyclic trimer of formalde­
hyde.' High-polymer polyoxymethylene con­
stitutes a polyacetal with· unstable terminal 
hemiformal groups. It is :thermally decom­
posed, except for. a Small proportion, by a so-

20 .called zipper reacti0n in which monomer 
formaldehyde is fonned. In this reaction, a 
new unstable temiinal hemifonnal group is 
formed at the macromolecule on the degrada­
tlcm of a hemiformal molecule. 

25 To convert such polyoxymethylenes with 
terminal. hemifor~al groups into technically 

· · ·. ·useful plastics it is necessary to stabilise the 
terminal groups. For ·this · puropse, the ter­
minal groups may, for example, be esterified 

30 at 160° C with acetic anhydride. After the 
esterification, the excess of acetic anhydride 
.and the acetic acid fonned must be removed 

__lrpl11,_the, polymer _by complicated purifying 
-: ~,processes. Moreover,, the polymers · thus 

~ilised ate unstable towards alkalies· siilce 
.• /:;_~y are~· saponified by them. Fwthermore, 
:, ~eil a·:-' molecule chain whkh has been 
~: :"":J_ii.hilised-' by esterification of the terminal 

i()::~ore'~~/pei'~o~se:r:or part 
•.. ~ ·'.-.. ::~.The latter applies also to product:S with 
. ·~~eth~rifted ~ital·. group. When the tenninal 

.·~ ~;.:-:~~-·are ethCrified.it is, mo~over,. difficult 
'< '~Jus.t the polymer to a desired molecular 
~ght:~ More favourable results in the 
~c~4s .. 6d.J 

stabilisation of polyoxymethylenes are obtained 
by copolymerising trioxan, for example, with 
saturated cyclic ethers or cyclic formals such, 
for example, as ethylene oxide or diethylene 
glycol formal. 50 

To stabilise the polymers, the unstable ter­
minal groups are decomposed by hydrolysis 
after the polymerisation, the zipper reaction 
stopping at the como'.l].omer molecules. 

When a molecule chain is therm.ally split 55 
in the processing of the polymer, the decom­
position of the chain stops at the next co­
monomer molecule so that the said copoly­
mers have a much better thermostability than 
homopolymers of oxymethylene. 60 

As catalysts for the manufacture of the 
above mentioned copolymers, boron fluoride 
or its derivatives, for example, etherates, or 
diazon,ium. fluoroborates are· advantageously 
used. 65 

Copolymers of acetals, especially copoly­
mers having a high content of polyoxy­
methylene units of high molecular weight and 
high stability, are successfully u8ed for the 
manufacture of injection · moulded articles 70 
which may be used, for example, at ·elevated 
temperatures. High ·molecular weight polymers 
of the said type that can be used for extru-
sion processes can be obtained. by the known 
process only with great difficulty and only 75 
with the use o{ extremely pure trioxan. 

The present .invention provides copoly­
acetals of (A) trioxan, (B) a cyclic ether 
and/or a cyclic forri:ial and (C) a bifunctional 
organic cOm.pound, especially a diglycidyl 80 
ether of an aliphatic diol and/or a diglycidyl 
ether of a cycloaliphatic dioL Advaritageously, 
the component (A) constitutes from 99.89 to 
89 per cent by Weight, component (B) con­
stitutes from 0.1 to 10 per cent by weight, 85 
and component (C) constitutes froni. 0.01 to 
1 per cent by weight, the percentages being 
calculated. on the total weight of the mono-
mer mixture. · . 

The invention also provides a process for 90 
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the manufacture of the new copolyacetals, 
which comprises copolymerising the com­
ponents (A),· (B) and (C) by a method known 
to be suitable for the production of trioxan 

S copolymers. The tenn " known " method is 
used herein to 'mean one known in ·the litera-
ture of the subject. · 

More especially, the invention provides ter­
polymers which are distinguished by particu-

10 lady valuable properties, for example, a high 
molecular weight and good mechanical pro­
perties, and that are obtainable by copoly­
merising (A) trioxan, (B) a cyclic ether and/or 
cyclic formal of the formula 

15 

R2. 
I 

1\-- c -.- 0 1 

I I 
fl, -- r -.- .(R~n 

I\ 
in which R1 and Rz each represent a hydro­
gen atom or a lower alkyl radical which may 
be substituted by halogen, Ra stands for 
methylene, oxymethylene, alkyl, halo..:alkyl, a 

20 substituted methylene radical or an . oxy­
methylene radical substituted by alkyl or halo-­
alkyl and n is zero, 1, 2 or 3, ~ (C) a 
bifunctional compound such as, for example, 
diglycidyl ether, a diether of 2 mols of 

25 glycide and 1 mol of formaldehyde or a 
diether of . 2 rilols of glycide and 1 mol of 
an aliphatic diol with 2 to 8 carbon atoms, 
advantageously 2 to 4 carbon atoms, or a 
cycloaliphatic diol with 4 to 8 carbon atoms. 

30 As cyclic ethers (B) of the above formula 
there may advantageously be used, for 
example,. ethylene oXide, dioxolan and di:­
ethylene glycol formal. There may also be 
used dioxan,. trimethylene oXide, tetra-

35 methylene oXide, pentamethylene oxide, 1,2-
propylene oxide, 1,2-butylene oxide, 1,3-
butylene oxide, 2,2-di-( cbloromethyl)-1,3-
propylene oxide. As the bifunctional com~ 
pound ( C) there are preferably used diglycidyl 

40 ethers of ethylene glycol, 1,4-butane-dioI,. 1,3-
butlU,le-diol, cyclobutane-1,3-diol, 1,2-pro­
pane-diol. Further suitable comp~ds are the 
diglycidyl ethers of cyclohexane-1,.4-diol and 
·2 - dimethyl· - 4 - dimethyl - cyclobutane-

. 45 1,3-diol. 
By · copolym.erising according to the pro­

cess of the invention the components trioxan 
(A)., cyclic ether and/or cyclic formal (B} 
·and one or more of the above mentioned bt. 

50 :functional compounds (C), for example digly­
cidyl ether, especially a diether of 2 mols ol 
·glycide and 1 mol of an aliphatic diol with 2 
to 4 carbon atoms, in a ratio of · 99.89 to 
89.0% by weight of trioxan, 0.1 to 10% by 

55 weight of cyclic ether and 0,01 to 1 % by 

weight of bifunctional compound, the percen- J 

tage figures being calculated on the weight of 0,~ 
the total mixture, terpolymers are obtained 
which are distiligllished, · in addition to the 
other properties already mentioned, . particu- 60 
larly by the fa.ct of being colourless and by 
a particularly good extrudability, a processing 
property very desired in practice. The pro-
ducts are particularly valuable owiitg to their 
high molecular weight which is characterised 6S 
by a melt index within the range of 0.1 to 
2.0, determined according to ASTM-D 1238 
-52 T. 

Another advantage of the process of the 
invention over the previously proposed pro- 70 
cesses is that it enables high molecular weight 
products of low melt index to be obtained 
even with the use of less pure trioxan whereas 
when in the previous processes such trioxan 
is used as starting product without the ad.di- 75 
tion of bifunctional. compound (C) in accord-
ance with the invention only copolymers hav-
ing a melt index above 2.0 are obtained. 

The polymerisation may be carried out 
according to known methods, that is in sub- 80 
stance, solution or suspension, while using the 
above mentioned quantitative proportions of 
the tennonomers. As solvents there may advan­
tageously be used inert aliphatic or aromatic 
hydrocarbons, halogenated hydrocarbons or SS 
ethers. The polymerisation in substance takes 
a particularly smooth ,course. 

In some ·cases it may be advantageous to 
use the following quantitative proportions : 
99.85 to 89.5% by weight of trioxan, 0.1 to 90 
10% by weight of cyclic ether or cyclic formal, 
and 0.05 to 0.5% by weight of diglycidyl 
ether, the percentage figures . being calculated 
on the total weight of the monomer mixture. 

The molecular weight may be adjusted by 95 
means of acetals, for example formaldehyde 
. dimethyl acetal. 

The · polymerisation is advantageously 
carried out at temperatures at which trioxan: 
does not c:cystallise out,. that is. depending on 100 
the solvent used at a temperature within the 
range of - SO to 1 + 100° C and in the absence 
of a solvent at a temperature within the range 
of !+20to'+100° c. 

As catalysts ·all substances may be . used I 05 
which are capable of initiating a catioµic-poiya-> 
merisation, for example, organic .. or'.in.~~ 
acids, acid halides and advantage01ISly . Lewis,, · 
acids .. Of the latter, boron fiuori~ and ~~' 
complex compounds, for example etherates:;M":· 110 
boron fluoride, are advantageously: us#::. · ·: , : 
Diazoniuni fiuoroborate$ are particulartr· "!": · 
advanta8eous. - · .,c~: <': 

The concentration of the catalyst ma.y-vaq:.:<. .. ~ -., · 
within wide limits. It depends ~n the, mdurit~J.5 
of the catalyst ~d on the intende~l~~- ·. · ·. . 
weight of the terpolymer ... ~ .coriten~· · 
of the catalyst may be within the.-~~ of ..,.-
0.0001 to 1 % by weight, calculated on -the--
total monomer mixture, and is advantageously 120 

~-
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within the range of 0.001 to 0.1 % by weight. 
Since the ca~alysts to be used in the pro­

cess of the invention tend to decompose the 
. polymer, the catalyst is advantageously 

5 neutralised immediately after the polymerisa­
tion, for example with ammonia or methanolic 
or acetonic amine solutions. 

The unstable temiinal hemiacetal groups 
·may be removed in the manner known from 

10 other· copolymers. Advantageously, the poly­
mer is suspended in aqueous ammonia at tem­
peratures within the range of 100 to 200° 
C, if desired in the presence of a swelling 
agent such, for example, as methanol or n-

15 propanol. Alternatively, the polymer is dis­
solved in an alkaline medium at tempera­
ture.s of above 100° C and subsequently re­
precipitated. Examples of suitable solvents are 
benzyl alcohol, ethylene glycol monoethyl ether 

20 or ·a mixture of 60% of methanol and 40% 
of. water. Examples of suitable compounds 
having an . alkaline reaction are ammonia and 
aliphatic amines. 

It is also possible to thermally stabilise the 
25 terminal groups in the absence of a solvent 

in the melt in the presence of a stabiliser. 
The polymer. may be stabilised against the 

action of heat, light and oxygen in the same 
manner as the known trioxan copolymers. 

30 Exemplary of heat stabilisers are polyamides, 
amides of polybasic carboxylic acids, amidines 
. and urea compounds. Exemplary of stabilisers 
against oxidation are phenols, advantageously 
bisphenols and aromatic amines. As light 

35 stabilisers alpha-oxybenzophenone derivatives 
may be used. 

The terpolymers of me invention are par­
ticularly suitable for the manufacture of films 
and fibres, especially. by the extrusion process, 

40 and for the manufacture of hollow articles, 
especially by the blow moulding process. They 
may further advantageously be used for malt­
ing profiles, moulded articles and injection 
moulded articles. 

45 The following Examples illustrate the inven-
tion. In the Examples, the viscosity values 
are indicated in 11 red, the value 11 red. being 
determined at 140° C on a 0.5% solution of 
the polymer in butyrolactone stabilised with 

50 2% of diphenylamine: -

~ -.. ExAMPLB 1. 
. .:-; :::;: 1000 grams of trioxan, 20 grams of ethylene 

· fi~xide and l gram o_f ethylene glycol diglycidyl 
;::::ether were·. mixed· at about 80° C iii a flask. 

,55 :~'."]n the mixture so obtained, 160 milligrams 
. ~~ ,·-.::-0f par.a.;nitrophenyl diazonium. fluoroborate 
'.·:,~·were dissoJ.ved. The monomer mixtrire contain­
::<·~"?U.g ~e .. catalyst was introduced into a mould 
,..~- '' J)f .~d steel which had been scavenged 

,·_ ,;~·,:-:.Wi~ mtrogen an,d was p!aced on a water bath 
~C.7.0° · C. The reactton temperature · was 

:measured with a thermo-element. The tem.­
~~-pera:ture in the block rose to about 100° C 

,and :then decreased· !lgain. After one hour the 

mould was chilled in cold water and the block 65 
was withdrawn and ground. 

The polymer was boiled with methanol con­
taining 1 % of triethanolamine, washed with 

·methanol and dried. It was_ then subjected 
to a heterogeneous hyd8ysis .•:in a f% 70 
ammonia solution in a i'..m ·:of 1: 4. The 
hydrolysis temperature amoiinted to 144° c 
and the pressure to 3.7 atmospheres gauge. 
The product was then washed again and dried. 
The melt index was 2.18. 75 

ExAMPLB 2. 
879 cc of liquid trioxan were mixed with 

20 cc of ethylene oxide and 1 cc of 1,4-butane­
diol-diglycidyl ether. 160 milligrams of para­
nitrophenyl diazonium :tluoroborate were dis- 80 
solved in the monomer mixture and the mix-
ture was then polymerised in a mould . of 
refined steel. In the manner described in Ex­
ample 1, the polymer was treated with a 1 % 
solution of triethanolamine in methanol, 85 
·washed with methanol and dried. The poly­
mC1'11 obtained by 10 batches with an average 
extent of conversion of 85% were subjected 
in a 70-litre vessel for 30 minutes at 141° C 
to a heterogeneous· hydrolysis in a ratio of 90 
1 : 5 in an aqueous ammonia solution of 1 % 
strength containing 10% of methanol. In the 
hydrolysis, the product lost 10% of its weight. 
The polymer had a pure white colour. The 
melt index amounted to 0.16. 95 

The loss in weight of a product which had 
been stabilised with 10 milligrams of dicyan­
diamide and 35 milligrams of 2,2--methylene­
bis - 4 - methyl - 6 - tertiary butylphenol 
for each 5 grams of polymer, amounted to 100 
0.026% per minute when the product was 
treated for 45 minutes at 230° C in an air 
atmosphere. · 

ExAMPLE 3. 
100 grams of trioxan, 3 grams of dioxolan 105' 

and 0.1 gram of 1,3 - butane - diol - digly-
cidyl ether were polymerised at 70° C with 
10 milligrams of para-nitrodiazonium fluoro-­
borate as a catalyst. The polymer was worked 
up and hydrolysed as described in Example 110 
1. The pure white polymer had a value 1/red 
of 0.88. The melt index amounted to 0.80. 

F.'xAMPLB 4. 
4 cc of diethylene glycol form.al and 0.1 cc 

of 1,4 - butanediol - diglycidyl ether were 115 
mixed with 96 cc of liquid trioxan in a screw-
top glass bottle and then 0.02 cc of boron 
fluoride diethyl etherate was added as a cata-
lyst from a. finely graduated injection syringe. 
The polymerisation was carried. out at 70° C 120 
in a thermostat. The polymer was hydrolysed 
as described . in Example · l and stabilised as 
described in Example 2. The melt index was 
1.06. 

ExAMPLBS. l~ 
100 grams of freshly distilled trioxan, i 

grams of ethylene oxide and 0.5 gram of 



984~19 

· diglycidyl ether were polymerised in . the 
preseliee of 0.1 cc of methylal as a regulator 
and · 10 milligrams of para-ni®phenyl 
diazonium fiuoroborate as a catalyst ·· at an 

5 initial temperat\!IC of 70° c in a screw-top 
gfuss bottle.: i.;::.;_.'- :_ . . 

After the'· PQl~sation the· block· was dis­
integrated and ground and subsequently· sub­
jected for 3() minutes at 150° C to a honi~ 

10 . geneous hydrolysis in 1 litre of benzyl. ill.coho! 
in the presence of 10 cc of triethanolainine. 
After hydrolysis, the polymer was ·precipitated 
with . meth&nol, suction-filtered, boiled .· with 
methanol, washed and dried, . The Illelt index:· 

15 was 0:9 and the tenfold melt index (the weight 
·of 2.16 kilograms was replaced by a weight 
of 21.6 kilograms) 8:Illounted to 20;6, 

ExAMPLE 6. 
Freshly distilled trioxan to which 2% by 

20 weight of ethylene oxide, 0.05% by weight 
of 1,4 - butarie - diol ..: diglycidyl ether and 
150 ppm methylal had been added was poly­
merised in ·a Ko-kneader with the use of 80 
ppm· of boron fluoride dibutyl etherate as a 

25 catalyst. The extent· of conversion amounted 
to 91%. • · ·· 

The product was hydrolysed as described 
in Example 1, the loss in weight during hydro­
lysis ·amounted to 8 %. The melt index was 

30 1.S. The loss in weight examined in the 
nianner described in Example 2 was ·0.017% 
·per minute. 

WHAT WE CLAIM IS:-· 
i. Copolyacetals of (A) trioxan, (B) a cyclic 

35 ether and/or a cyclic formal and (C) a bifunv­
tional organic compoUnd. 

2.. Copolyacetals as claimed in claim 1, 
wherein component (A) constitutes from 
99.89 to 89% by weight, component (B) con-

40 stitutes from 0.1 to 10% by weight and com­
ponent (C) constitutes from 0.01 to 1% by 
weight, the percentages being calculated on 
the .total weight of the monomer mixture. 

'3. Copolyacetals as claimed in claim 1 or 
45 claim 2; wherein· component (A) constitutes 

from 99.85 to 89.5% by weight, component 
(B) constitutes from 0.1 to 10% by weight 
and component (C) constitutes .from 0.05 to 
0.5% by weight, the percentages being calcu-

50 lated on the total weight of the monomer 
mixture. . . 

4. Copolyacetals as claimed in any one of 
claims l to 3; wherein component (B) is a 

·. cyclic ether and/or cyclic formal of the 
55 formula 

.. :·.· ... · .. :_ ·. 

Rll. 
I 

R.--c-o 
I . I I . 

A.,-.· -.-1-.-(R~n 

·I\ 

in which R~ aiid Ri each represent a hydrogen 
atom or· a· iower alkyl radical which may be 
substituted· by· halogen:, ~ stands for 
methylelie, oxymethylen.e, alkyl, halo-alkyl, a. 60 
substituted methylene radical or an oxy­
methylene ra~iCal substituted by alkyl or halo­
alkyl and n is zero, ·· 1, 2 or 3. 

5. Copolyacetals as claimed in any one of 
claims 1 to 4, wherein componerit (B) is 65 
ethylene•·.oXide, dioxolan or diethylene glycol 
fonnal. ·. ·. · 
' 6; · Copolyacetals as claimed in any one of 

claims l tci 5; ·wherein component (C) is a 
diglycidyl ether and/or a. diether of 2 mols 70 
of glycide and 1 · mol of an aliphatic diol 
and/or a cyqoaliphati.c diot 

7. Coi)olyii,Cetals as claimed in clairi1 6, 
wherein the· diether is that of an aliphatic 
diol containing 2 to 8 ·carbon atoms. . 75 

8.- Copolya~tals as claimed in claim 6 or 
.claim 7' wherein the diether is that of a. cyclo­
aliphatic diol ·containing 4 to 8 carbon atoms. 

9. Copolyacetals as claimed in claim 6 or 
. claim 7, wherein component (C) is ethylene 80 
·glycol diglycidyl ether, 1,4-britane-diol-digly­
cidyl ether or 1,3 - butane - diol - diglycidyl 
ether. 

10. Copoljracetals as claimed in any one of 
claims 1 to 9, which have a melt index within 85 
the range of 0.1to2.0. ·· ·· 

11. c.opolyacetals as claimed in any one of 
claims 1 to 10, wherein the terminal groups 
·have been additionally stabilised in a · known 
manner; 

12. Copolya.cetals as claimed in any one of 
claims 1 to 11 which have been additionally 
stabilised in a known manner a~st the action 

90 

of heat, light and Ox.ygen. 
13. A ~polyacetal as· claimed in claim 1 95 

and which · is : described in any· one of the 
Examples herein. 

14. A. process for the manufacture of co .. 
polyacetals, which Comprises copolymerising 
(A) trioxan, (B) a cyclic ether and/or a cyclic 100 
formal and (C) •a bifuncti~nal organic com­
p~und by a: method. known to be suitable for 
the production of trioxan copolymers.· 

15. A. process as clainied in claim 14, which 
comprises subjecting · to a cationic copoly- 105 
merisation 99.89 to 89% by weight of com­
ponent (A), 0.1 to 10"/o by weight of-co:nr=:-:;:-:~~> 
ponent (B) and 0.01 tO 1 % by '!~ght~~ 
ponent (C), the percentages being, s;111~tef1~':·> 
on the total Weight of the,monomet-~~~;1:10 

16. A process as cia:ifhed in. claini r~-: ... 
wherein there are used 99.85 to 89.5-% liy.:_:::. ·::. _ : 
weight of component (A), 0.1 ~ 10% l>'t:"""' ~,..: · 
weight of component (B) and .0.05 ·to.~0.5%?:() 
by weight of component (C), the ~p!ge~U.S ', 
being calculated on the tcita1 weigtlt ~( tb.e ~ . 
mor;n: =·as claimed in ~~~::- . 
claiJ?s 14. to 16_, wherein component: (ll).:._~~as. ~­
spectfied m claim 4. • ~uu 

18. A process as· claimed in claun 17:, 

L:· . .: 
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diglycidyl ether were polymerised in the in which R1 and ~ each represent a hydrogen 
presence of 0.1 cc of methylal as a regulator atom or a lower alkyl radical which may be 
and 10 milligrams of para-nitrophenyl substituted by halogen, R11 stands for 
diazonium fluoroborate as a catalyst at an methylene, oxymethylene, alkyl, halo-alkyl, a. 60 
initial temperature of 70° C in a screw-top substituted methylene radical or an oxy­
gfuss bottle. :. -~-. methylene radical substituted by alkyl or halo-

5 

Mter thC" poly.derisation the block was dis- alkyl and n is zero, 1, 2 or 3. · 
integrated and ground and subsequently sub- 5. Copolyacetals as claimed in any one of 
jected for 30 minures at 150° C to a homo- claims 1 to 4, wherein component (B) is 65 

10 geneous hydrolysis in 1 litre of benzyl ·alcohol ethylene oxide, dioxolan or diethylene glycol 
in the presence of 10 cc of triethanolamine. formal. 
After hydrolysis, the polymer was precipitated 6. Copolyacetals as claimed in any one of 
with methanol, suction-filtered, boiled with claims 1 to 5, wherein component (C) is a 
methanol, washed and dried. The melt index diglycidyl ether and/or a die$er of 2 mols 70 

15 was 0.9 and the tenfold melt index (the weight of glycide and 1 mol of an aliphatic diol 
of 2.16 kilograms was replaced by a weight and/or a cycloaliphatic diol. 
of 21.6 kilograms) 8:1ll.Ounted to 20.6. 7. Copolyacetals as .claimed in claim 6, 

ExAMPLE 6. 
Freshly distilled trioxan to which 2% by 

20 weight of ethylene oxide, 0.05% by weight 
of 1,4 - butane - diol .: diglycidyl ether and 
150 ppm methylal bad been added was poly­
merised in a Ko-kneader with the use of 80 
ppm of boron fluoride dibutyl etherate as a 

25 ·catalyst. The extent of conversion amounted 
to 91%. • . 

The product was hydrolysed as described 
in Example 1, the loss in weight during hydro. 
lysis amounted to 8%. The melt index was 
1.5. The loss in weight examined. in the 
manner described in Example 2 was 0.017% 
per minute. 

WHAT WE CLAIM IS:-
1. Copolyacetals of (A) trio~ (B) a cyclic 

3S ether and/or a cyclic formal and (q a bifunc­
tional organic compound. 

2. Copolyacetals as claimed . in clai1i1. 1, 
wherein component (A) constitutes from 
99.89 to 89% by weight, component (B) con-

40. stitutes from 0.1 to 10% by weight and com­
. · pc)nent (C) constitutes from 0.01 to 1 % by 

weight, the percentages being calculated on 
the .total weight of the monomer mixture. 

'3. Copolyacetals as claimed in claim 1 or 
45 claim 2, wherein component (A) constitutes 

from 99.85 to 89.5% by weight, component 
_ (B) constitutes from 0.1 to 10% by weight 
and· component (C) constitutes from 0.05 to 
0.5% by weight, the percentages being calcu-

50 lated on the total weight of the monomer 
mixture. 
·· 4. Copolyacetals as claimed in any one of 

· claims 1 to 3, wherein component (B) is a 
cyclic ether and/or cyclic formal of the 

55 formula 

R,.. 
I 

R. 1-c-- o 
I I 

'R.,-- 1 -. (R:?.)n 

I\ 

wherein the diether is that of an aliphatic 
diol containing 2 to 8 carbon atoms. 75 

8 ... Copolyacetals as claimed in claim 6 or 
claim 7, wherein the diether is that of a cyclo­
aliphatic diol containing 4 to 8 carbon atoms. 

9. Copolyacetals as claimed in claim 6 or 
claim 7, wherein component (C) is ethylene 80 
glycol diglycidyl ether, 1,4-butane-diol-digly- . 
cidyl ether or 1,3 - butane - diol - diglycidyl 
ether. 

10. Copolyacetals as claimed in any one of 
claims 1to9, which have a melt index within 85 
the rarige of 0.1 to 2.0. 

11. Q)polyacetals as claimed in any one of 
claims 1 to 10, wherein the terminal groups 
have been additionally stabilised in a known 
manner. 90 

12. Copolyacetals as claimed in any one of 
claims 1 to 11 which have been additionally 
stabilised in a known manner .against the action 
of heat, light and 01(ygen. 

13. A copolyacetal as claimed in claim 1 95 
and which is described in any one of the 
Examples herein. . 

14. A process for the manufacture of co­
polyacetals, which comprises copolymerising 
(A) trioxan, (B) a cyclic ether and/or a cyclic 100 
formal and (C) a bifunctional organic com­
pound by a method known to be suitable for 
the production of trioxan copolymers. 

15. A process as claini.ed in claim 14> which 
comprises subjecting to a cationic copoly- 105 
merisation 99.89 to 89% by weight of com­
ponent (A), 0.1 to 10% by weight of com- . 
ponent (B) and 0.01 to 1 % by ~ght of com- , · : 
ponent (C), the percentages being calculated·. 
on the total weight of the monomer mixture.· · .110 

16. A process as ciaifued in claim 15; c . 

wherein there are used 99.85 to 89.5% by 
weight of component (A), 0.1 to 10% by ~: 
weight of component (B) and 0.05 to 0.5%· .·· · 
by weight of component (C), the precentages-)15 
being calculated on the total weight of the • ... , 
monomer mixture. , 

17. A process as claimed in any o~ of~::<·;:,. 
claims 14 to 16, wherein component (B) JS as 
specified in claim 4. 120 

18. A process as claimed in claim 17, 

:>/~~· 
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whereiri component (B) is as ·specified in 
·.~ claim 5. 

;t ~, 19. A process a8 claimed in any one of ~, .· claims 14 to 18, wherein component (C) is as 
5 specified in claim 6. 

20. A process as claimed in claim 19, 
wherein component (C) is as specified in 
claim 7. 

21. A process as claimed in claim 19 or 
10 claim 20, wherein component (C) is as speci-

fied in claim 8. . 
22. A process as claimed in any one of 

claims 14 to 20, wherein the comp<ment (C) 
is ethylene glycol diglycidyl ether, l,4-butane-

15 diol-diglycidyl ether or 1,3-butane-diol­
diglycidyl ether. 

23. A process as claimed in any one of 
claims 14 to 22, wherein there is used as cata­
lyst boron fluoride or an etherate thereof, or 

20 a diazonium ftuoroborate. 

24. A process as claimed in any one of 
claims 14 to 23, wherein the copolymerisation 
is carried out in the presence of a solvent, 
and at a temperature at which the trioxan does 
not crystallise out. 25 

25. A process as claimed in any one of 
claims 14 to 23, wherein the copolymerisation 
is carried out in the absence of a solvent at 
a temperature within the range of + 20 to 
:+ 100° c. 30 

26. A process as claimed in claim 14, which 
is conducted substantially as described in any 
one of the Examples herein. 

27. Copolyacetals whenever obtained by the 
process claimed in any one of claims 14 to 35 
26. 

ABEL & IMRAY, 
Chartered Patent Agents, I'\ '1 

Quality House, Quality Court, 
Chancery Lane, London, W.C.2. 

Leamington Spa: Printed for Her Majesty's Stationery Office, by the Courier Press 
(Leamington) Ltd.-1965. Published by The Patent Office, 25 Southampton Buildings, 

. London, w.c.2, from which copies may be obtained. 

I 1111111111111 11111 11111111111 
* C L M S * 

··• ,. 


