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The present application is a continuation in
part of my prior copending application Serial No.
94,196, filed August 4, 1936, for “Method of Man-
ufacturing Oll-Proof Rubber-Like Materials”.

The present invention relates to a method of
manufacturing oil-proof rubber-like materials by
the reaction of a dihalogen compound of an ole-
fin such as ethylene or of an ether, a halogen
compound of a thio-giycol, or & mixture of the
sald substances, upon & metallic compound of a
thio-diglycol, & metallle-compound of glycol, or
a mixture of the said substances under ordinary
temperature or heating.

The present Invention has for its object an
easy manufacture of rubber-like materlals of
great oll-proof property and elasticity and of
the least offensive odor,

Research has heretofore heen carried out with
a view to Improving the quality of rubber which,
in spite of its extensive utility, 1s of very limited
oll-proof property and also with a view to de-
veloping rubber substitutes of great oll-proof
property. Such research has resulted in the
manufacture of materials which are not only of
as great elasticity as rubber but of great oll-
proof property, but these materials have the dis-
advantages of requlring intrlcate manufacturing
methods and of possessing offensive odors, so
that the known processes are still unsatisfactory
for practical use.

The present inventlon is the method of manu-
facturing oll-proof rubber-like materlals by the
special reaction, under ordinary temperature or
heating, of (I) a dlhalogen compound of an ole-
fin CoHmX2 (e.g. of ethylene), (II) a dihalogen
compound of an ether
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(TIII} a halogen compound of a polythio-diglycol
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(IV) a halogen compound of a monothlo-diglycol
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or a mixture of the said substances upon (V) a
metallic compound of a polythio-diglycol
CuHinAMe
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{VI) a metallic compound of a monothio-diglycol
CmHijuAMe

\C.'}Iu.'.ﬂ\Ma
(VID) a metallle compound of a glycol
CaHsmAMe
(C.'Hhu\Ma

or a mixture of the sald substances. In the above
chemical expressions, A is an oxygen group ele-
ment such as 0,8,8¢,Te; X Is a halogen group
element such as C1,F.IBr; Me Is a metal of the
group Na K, Mg,Ag,Zn,Ca; m,n,m’.n’y, 2 are posi-
tive Integers; m,m’ belng between 1 and 2; n.n’
being between 1 and 4; y.2 belng between 2
and 4.

To take a few examples,

(1) The mixture by respective chemlical equiv-
alents of (V) di-sulphide of sodium ethylate

CyH.ONe
5
\C;H.ONs
(whiech is a kind of metallic compound of a poly-
thio-diglycol) and (I) ethylene chloride CaHsiClz
is put In reaction by heating at 70°C — 150°C for
about two hours, The ethereal reaction thereby
caused separates sodium chlorlde, leaving & rub-
ber-like material.

(2) The mixture by respective chemical equiv-
alents of (V) a magnesium compound of tetra-
thio-di-thio-glycol

/CIH|E
84 Mg
CsHS
(which i3 a kind of metallic compound of a thio-
diglycol) and (II) a bromine compound of
methyl-ethyl ether
CH;Br
v

AN
C3H(Br

is put in reaction by heating at '70° C — 150°C.
The ethereal reaction thereby caused separates
magnesium bromide, leaving a rubber-like ma-
terlal,
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(3) The mixture by respective chemical equiv-
alents of (VII) potassium glycolate

CH;0K
(CHIOK

(which is a kind of metallic compound of glycol),
and (IIT) trisulphide of ethyl lodide and propyl
{odide
CaILI
Ve

S:\
CHaI

is put in reaction by heating at 70°C — 150°C.
The ethereal reaction thereby caused separates
potassium iodide, leaving rubber-like materials.
In any case, however, if (I), (IT) or IV) le. a
dihalogen compound of an olefin or of an ether
or & halogen compound of a monothio-diglycol

whose chemical expression Is

CaHia X

e

\Cn'HIn’X

acts upon (VI) a metallic compound of a mono-
thio-diglycol whose chemical expression is
CmHimAMe
e

\C n'Hin: AMe

or if (VII) a metallic compound of a glycol acts
upon (IV) a halogen compound of a monothio-
dyelyeol; or If (I) or (II) l.e. a dihalogen com-
pound of an olefin or a dihalogen compound of
an ether acts upon (VII) a metallic compound
of a glycol, not rubber-like materials but a pow-
der is engendered.

It wlll be clear, therefore, that in reacting (I),
(ID), (IID), (IV) or mixtures thereof with (V),(VI),
(VII) or mixtures thereof one should select these
compounds or mixtures thereof so as to aveid the
above described inoperative combinations (I) +
(VI)}, (I -4 (VD), (OIV) + (VI), (I} 4 (VII),
(II) 4 (VII), (IV) -+ (VII), and so as to glve
substantially only the following combinations:
(I) 4 (W), (II) 4 (W), (I 4 (V) {(IV) 4 (V),
(IID) 4 (VI), (ITI) + (VII).

Although tests have been conducted on a very
large number of reactions typically representa-
tive of the varlous classes of reaction above de-
fined, and although such tests have Indicated
that nearly all the reactions above defined are
effective to produce new and Useful compositions
most of which have properties resembling those
of more or less vulcanized rubber, nevertheless,
I believe that the most widely useful new compo-
sltlons of my Invention are those obtalned by
choosing m, m’, n, n’, ¥, 2, A, Me s follows:
m, m' are between I and 2 (belng preferably 2);
n is between 2 and 4; »’ is between 2 and 4; v s
between 2 and 4; z Is between 2 and 4; A = oXy-
gen or sulphur; Me = sodium, potassium or mag-
nesium, (Whenever an Integer 1s deflned as be-
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Ing between two limiting numbers, the range of
values of such Integer is to be taken to include
both limiting numbers) .

In particular I prefer as the very bhest modes
of practising my invention the nine reactlons re-
sulting from the combining of (I) + (V) where
A =oxygen, X = chlorine, m =2, m’' =2, n =12,
dor4 andy — 2, 3 or 4. These nine embodi-
ments may all be defined as the reactions of a
dihalogenated olefln CxHClz (where n = 2, 3 or
4) with a polysulphide of sodium ethylate

CiH(ONa
By\
C:H\ONa

(where ¥=2, 3 or 4). The reactions may be ef-
fected at ordinary temperatures or at moderately
elevated temperatures up to about 150°C.

These nine reactions may be schematically rep-
resented as follows:
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The materials produced by the present Inven-
tion have the advantages of great oll-proof prop-
erty and elastleity, the least offensive odor and
an easy method of manufacture.
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