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This invention relates to the prepar-
% etion of polvmerization oroducts of methacrvlié acid,
? methacryllc ethyl ester and methacrylic nitrile.
: Substances produced by polvmerization of
g methacrylic ethyl ester and methaorylic nitrile may be
é used as artificlial resins, transparent or glass like
resins, or as plastic materials,
The polymerizatioﬁ is brought about in
the case of methaervlic acid according to the follow=-
ing equationt-
xw”?c%zzcgf«e}ns)@%ﬂ " { CH,:C(CHZ)COH )y
In the caese of methacrylic ethyl ester,
the polzmerization 1s effected according to the follow=
ing equation:~- |
X OH,:G(CH, )0 = ( 632:@("CH5)002E1: )y
Thevsame holds true for the other_ esters -
of methacrylid acid..

) The equation for effecting polymerization
of methaerylic nitrile is given as follows:=

x @Hz‘:c(cﬁ JON = ( CHy:G(CHGICN ),
“ /1 | The polymerization products of metha-
’:crvlic ethvl ester are obtained by exposing the meth-
crylie ethyl esterrto the action of heat, sunlight, or
1u1tra-vi®let 1light, with or without tﬂe use of catalysts,
BN _sﬁgh as'sodium; pbtasSium, henﬁuyl’penoxi&e or other
.organic or in oraanic peroxides. The ester may be iIn the
pure state or in solwtion in solvents such as benzene,

_ While the po vmerization may be complete&
by allowing the ester teo stand in the d&ark In a warm
place for several weeks, it is preferred to subject the
-aster to the action: of the agents above mentioned in
orderqu aceelerate the rate of pulymerizatiau g0 that
the palymérizaticn pro&ucts may'be produ@ed on a2 comme

ercial scale.
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The nature of the prggggt resulting from poly-
| merization of methacrylic ester varies from that of an elastic

ésalid to a hard glassy substance, &gpgg@@nﬁwupgnmbhﬁMQEP&tiOH

_or_completeness of the polymerization progess. The elastic

;aubstance thus obtained may be converted into the hard glassy
form by distilling off the unchanged monomer at 130° C.

* Both forms of the polymerization product thus

obtained are soluble in all _common organic solvents,_except

A e s,
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the alcohols in which they are onlv Dartiallv soluble.

Solution of the polymer.is. rather slow and swe]liqg flrst takes
'u-...w,__,, et 2
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f plaece followed by solution of the swollen,mass. The elasti@
substance or product obtained is simply the glassy form which
has been swollen by means of the unchanged monomer and beegause
of this previdus swelling, is more guickly soluble in organie
solvents.

./ These polymerized substances, when allowed to
evaporate on a glass, metgl or wood surface, form a smooth
glassy coating of great durability and are thus paertieularly
suited as a base for laequers.,

- “ The metacrﬁlic nitrile may be polymerizéd by the
épplicationrbf heat or by allowing the nitrile to étand with
alkall metals such as those referred to in connection with the
polymefization of the methacrylic ethyl ester. :

| | By hyér@lysis with acids or alkalies, both
éolymers may be made to yield polymethacrylic acid, or a
product resembling i1t. This hydrolysis is effected by bolling
with the dilute acid and slkalies until the desired propertieéaE
are obtained and thé particular equations to he followéd Are
glven as followst=

{Methacrylic ethyl ester) (CHQ’C(CH )COgEﬁ) +-H20.+ (HC1)="

L]

(CH 1C(CHg)COH )y + X EtOH + (HGl) v v"jhf”*_j

(Methacrylic nitrile} (CHg:G(CHZ)CN)y # ZH,0 + BCL =
(CHg:G(CHZ)00 H)y + NH,CL
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The monomeric eater or nitrile may be

%hydrolyzed before‘polymerization by means of dilute
iacids or alkalies to giwe the methacrylic acid which
éis already known to polymerize to s porcelain-like
imass.
i In order to more clearly illustrate the
. manner in which the p:olymerizétion process sbove
described may be carriled out, the following examples

are givent—

Examﬁle l.

v

r=/‘ Methacrylic ethyl ester to which about one

half of onevperaeht of benzoyl peroxidé has been added,
=is‘placed in a suitable quarﬁz or other con-

“tainer and exposed'to the_radiation from a mercury
vapor lamp. The rate of polymerization depends, of
course, upon temperature conditions and upon the
intensity of the radiation.i It has been found that

when a small sample of the'éster and peroxide is placéd

‘1n élose proximity to a sma114110 volt lamp the ester

| 4s converted into a glassy solid material in a period

;of:time ranging from one and.one-quarter to one and
oﬁééhaif‘hoursa'
' : Example 2.

‘Methacrylic ethyl ester may be heated in
a eloséd container_for,siﬁteen,to twenty hours at
130° @, at the end of which time 1t 1s converted into
the solid poiymér.' This solid may be dissolved in
all of the commdn‘organic solwvents except the alcohels
in which it 1s only partially»soluble.‘

Hxample 3.

Methacrylic nitrile is treated by ﬁlacing
therein one percent of sodiﬁm wire and allowing the

/;itrile to stand for s week, at the end of which tiume
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(1t is entirely converted into a solid resinous mass
of a dark brown color. The sodium 1s destroyed
and the dark color removed by the addition of aslcohol.
‘The purification may then be completed by washing with
. Watér so that the final product is a light colored
resinous material,
| Example 4.

‘Polymebhacrylic nitrile is dissolved in
’ concentrated hydrochloric acid in which it forms a
'fciéar solution. The solution 1s then diluted with

‘water so that the polymethacrylic acid is precipitated

ags a white flocky'mass which can be filtered and driled.

While in the foregoing desértptioh, refor-

‘:;ence has been made solely to the no1ymer1zation of

a! *methacry1ic ethyl ester, it will be understood that

"5the process may also be applied to the Dolymerization

:fof butyl ester and other homologues.
. It may be nointed out that the polvmerized
"fnitrile can be utilized as a plastic material for

,iaus purncses.ff”

-

Having'now particularlv described and
‘ascertained the nature of my said 1nvention and in what
imanner the ;ame 1s to be' performed, I declare that -
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9, A process of producing nolymerized

oroducts of methacrylic acid, its ethyl ester, and
its nitrile, which consists in subjecting the
monomeric forms of the ester and nitrile to the
action of heat of 100° to 200° ¢,

2., A process of producing pdlvmerized
rroducts of methacryliec acid, its ethyl ester, and
its nitrile, which consists in subjecting the

monoméric forms of the ester and nitrile to the

action of ggglight or artificlal ultra-violet light.
| 5; A précess of @roducing-polvmeriied

prodﬁcts of wmethacrylic acid, its ethyl ester, and

its nitrile, which consists in subjecting the |

_ monomeric forms of the ester and nitrile to the

action of heat and light.

4. A process for producing polymerized

':5t methawrv1ic acid, methacrvlic ethyl ester, and metha-
' ‘,@rylic nitrile, which consists in subjecting the

ff*_monomeric forms of the ester and the nitrile to the

";f;action of‘hxat.

k5; A Drocess for producing polvmerized

”=methacrylic aecld, mefhaorvlic ethyl ester, and methas=

‘crvlic nitrile, which consists in subjecting the
monomeric forms of the ester and the nitrile to the

;faction of Aight.

V// 6. A process for producing polymerized

V"‘,,methacrvlic acid, methacrylic ethyl ester,snd metha=-

forvlic nitrile, which consists in subjecting the
Rmonomeric forms of the ester and the nitrile to the

-1action of light 1n the presence of a. catalvst.

7« A process of produoing polvmerized

¢1: ;fmethaerv1ic acid, methacrylic ethyl ester, ‘and

methacrylic‘nitrile, which consists in subjecting

the monomeric forms of the ester or nitrile to the

ok




action of heat in the vresence of a catalvyst,

8. A method of producing methscryiic acid,
which consists 1n dissolving polvmerized methserylic
nitrile in concentrated hvdrochloric acid in which

it forms a clear solution,

9. A method of producing methacrvliec acid
which consists in dissolving polymerized metheerylie
nitrile in concentrated hydrochloric acid in which it
forms a clear solution, and then diluting with water to

vreciplitate the polymerized acid in the form of a white

flocky mass.
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