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The invention relates to the production of
white opaque enamels Using gas opacifiers more
particularly in the use of opaciflers made from
organic compounds. The process Is especially
suitable for enamels which are either poor in
boron or entirely free of boron,

Gas opacification depends as 1s known upon
the fact that substances which can be decom-
posed with evolution of gas are added to an
enamel mixture which on stoving of the enamel
produce a white opaeity by formation of small
gas bubbles.

The most varied substances have already been
suggested as gas opacifiers, for instance, coloring
agents, fatty acids and their salts, aromatic car-
bonic acids and their salts, naphtholes, resins,
pitches, tars, asphalts and the like,

Careful investigations and experiments have
shown that the effect of gas opaciflers is greatly
dependent upon the composition of enamel mix-
ture, especially in view of the viscosity of enamel
melts. Hence quite speeial enamels were often
used in order to obtain a uniform opacity with
the known gas opacifiers. ‘The composition of
these speclal enamels was adapted to the used
gas opaciflers in such manner as to soften the
enamels at definite temperatures and to obtain
melts of deflnite viscosity which prevented the
escape of the formed gas bubbles,

Through further investigations and experl- ;

ments I have found out that the effect of the
known gas opaciflers substantlally depends on
the content of boric acid or other boron contain-
ing substances such as boraxX or the llke which
are present in the enamels mixtures or frits,

Now I have found that a certaln group of
substances, i. e, non gaseoUs unsaturated organle
compounds such as vinylic compounds, acrylic
compounds or the like or their natural or artifl-
cial polymerisates yvleld to an excellent and es-
pecially very uniform opacity If such enamel mix-
tures are used as they contain no boron com-
pounds, for Instance, boric acid, are not suitable
or only badly suitable for gas opaclties,

Bultable opacifiers are, for instance, vinyl ace-
tate, vinyl chloride or the lke, vinyl ether, fur-
thermore esters, amides or nitriles of acryte acid

]

10

40

45

The gas opaciflers according to my Invention
may be used elther alone or In mixture. Unsatu-
rated compounds may be employed, for instance,
together with polymerisates wholly or partially
polymerized compounds or with both these sub-
stances. I have made the surprising observa-
tion that natural rubber or synthetically pro-
duced rubberlike substances such as, for instance,
Buna, are especlally advanteageous if frits are
used which are elther poor in boron or entirely
boron free.

In accordance with kind and quallty the white
opacifiers may be used as such or in form of
solutions, Solvents are, for instance, organle
substances such as gasoline, benzole, and other
hydrocarbons, chiorinated hydrecarbons, alco-
hols, esters, ketones or the like. These opaci-
flers may also be used in natural or artificial
dispersions or emulsions, for Instance, in the
form of latex.

The process according to my Inventilon may
be carried out by mixing ename! clay with liquld
opaciflers or solutlons or emulsions thereof.
After the evaporation of the solvents—either
wholly or partly—the mixture is added to the
mill, Thus, for instance, ordinary enamel clay
may be mixed witl: a solution of & butadien poly-
merisate or polystyrol in benzene or the like
whereby about 10 grs polymerisate are added
to 100 grs of enamel clay, The ingredients are
mixed intimately resulting in a thin pulpy mix-
ture; the solvent is distilled off and the remain-
ing mixture is worked up accordingly.

The process has been proved excellent for horon
free or boron poor enamels, especially industrial
enamels, The extraordinarily uniform decompo-
sitlon of the gas opacifiers according to my in-
vention is probably based on the fact that var-
ious procedures such as cracking, polymerising,
depolymerising and so on proceed either alter-
nately or simultanegusly.

The following are examples of the make-up of
mixtures to be employed according to my inven-
tion:

Parts of weight

and its homologues, for instance methacrylic 1. gf;?_t:par --------------------------- 52
aeid, styrol or the like. The unsaturated organic BOTax . TTTTTTTTTTmmme s -
compounds may be used elther alone or in mix- 50 Sodium"c;}inzyh_al_e ----------------------- 8
tures or In form of their polymerisate, mixed Sodium nitrate . . .. 9
polymerlsates or polymerisate mixtures. It is Natriumsilico-ﬂﬁ:);i_&é ------------------- 10
also possible to use the aforesaid unsaturated FIIOF SPAT - - oo T p
compounds which are only partially polymerized 2. Fleld spar ... ... 50
either alone or In mixtures. Especlally suitable 55 ~ Quartz ... ... . T 5
are, for instance, polymerisates of unsaturated Sodium ca;{':;);xa; -------------------- 16
hydrocarbons and thelr derivatives, for instance, Sodium nitrate ___::::::::: ------ g
Insoprene-, butadien- or chloroprene polymeri- Natriumsilico-fuoride ___H"_____h_::: 10
sates. Natural products such as nstural caout- Fluor Spar .o o
choue, rubber, gutte perche, balata have alse g, -

proved advantageous.

1Corresponding to 2,8 boric acid anhydride,
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For instance, I proceed as follows:

25 grs of buna or crepe caoutchoue are dis-
solved In 1000 cc benzene and at & temperature
of 40° C Introduced Into a shaking apparatus.

The resulting clay dross 1g then dried at a
temperature between 60 and 80° C, and the dry
residue ground to a fineness of 3600 mesh, The
s0 formed gas opacifler 1s added to the enamel

mixture in a quantity of about 2%, correspond-
ing to an addition of 0,05% buns or caoutchoue.
If desired, more clay, for instance, ahout 6%
more may be added to the mill, Enamelling
and firlng 1s ecarried out as usual.

Thereafter the solution 18 finely ground with
1000 grs ¢lay in a porcelain mill,
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