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This invention relates to the production of a
red piement containing cadmifum sulfide and
selenlum which pigments may be used for various
pwrposes, for instance, in the ceramic and glass
industry, for glazes, furthermore as fllling ma-
terials In plastic measses, artificial resins, caou-
wchouc and the like,

It is khown to produce red colored selenium
containing pigments in such manner that cad-
mium sulfide and selenium are heated to high
temperatures whereby a conversion to cadmium
selenide and free sulphur takes place. Owing to
the high reaction temperatures sulphur escapes
leaving behind a mixed substantially red colored
crystal, formed of CdSe and CdS. This process,
however, has various disadvanteges. Thus, in
consequence to the high temperatures consid-
erable quantities of selenium escape and are
therefore lost. Furthermore, undesired coarse-
ness of grain will occur which exerts an unfavour-
able infiuence on the quality of the final product.
This disadvantage is even enhanced by the fact
that the degree of conversion varles In wide
ranges according to the degree of heating and
the duration of heatlng. In consequence thereio
the reaction products are not uniform. This
imperfect uniformity of the final product is very
disagreeable, especially with respect to colors and
plements where a distinct shade of color must be
reproduceable,

Now It was found that a valuable cadmium red
may be obtalned in an especially advantageocus
manner if mixtures containing cadmium sulfide
and selenlum or substances splitting off selenium
are subjected to a heat treatment in the presence
of such substances which are able to remove the
sulphur set free at the reaction. Buch substances
are, for Instance, oxidation means such as am-
monlum nltrate or other nitrates and nitrites, or
also reductlon means such as hydrazin hydrate.
The sulphur set free in the reaction 1s oxidised
by these substances, 1. e. transformed Into SO or
reduced, 1. e. converted Into hydrogen sulfide or
volatile sulfides. These last mentioned substances
escape from the reaction mixture during the re-
action thereby causing a complete removal of the
free sulphur. Similar effect will be obtalned by
the use of phosphorous, arsenic or antimony as
additions whereby the sulfides thus formed
escape during the reaction.

My invention may be carrled out also in such
manner that the reaction mixture is heated in
the presence of such substances which convert the
sulphur into such compounds which first remain
in the reaction mixture and may afterwards easlly
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he removed by washing out. Such substances are,
for instance, alkall metal nitrates or nitrites, and
alkaline substances such as hydroxides or car-
bonates. These addition means convert the free
sulphur info alkali sulfates or sulfites or into
polythionates. Purther additiona] substances are
light metals, such as magnesium, which are able
{0 bind sulphur without blocking up selenium in
a substantial degree. Reduction means may also
be used as additions, such as for instance, hy-
drides or amlides of the alkall or earth alkali
metals. In this case the sulphur Iiberated in the
reaction Is converted Into sulfhydrates of sulfldes.
In the same manner crganic compounds may be
embloyed which tend {o easily combine with sul-
phur. These substances are, for instance, ole-
finic compounds (di-oleflnes, terpenes and so on)
or organic amines such as diphenylamine, The
best effects were obtained by using cyanides as
sulphur removing additlonal substances. These
substances are converted into thiocyanides which
afterwards may very easily be removed by wash-
ing with water. The production of cadmium red
may be carried out in the presence of cyanides,
for instance, potassium cyanide, sodium cyanide,
calcium cyanlde at very low temperaturegs which
cause the formation of espectally valuable pig-
ments, If desired, the selenlum may be com-
bined with the cyanldes to selenium cyanide and
then brought to reaction with cadmium sulfide.

The so formed sulphur compounds are later on
removed by washing out with suitable solvents.
Sulfates, sulfltes or sulfides may, for Instance, be
washed out with water. Sometimes It has proved
expedlent to take diluted aqueous acids for this
purpose, for Instance, phosphoric acid, formic
acld, scetic acld. The use of stronger acids or
acids with higher concentration is in general not
to be recommended as it may lead fo a partly
decomposition of the cadmium red. Also organic
solvents, such as benzene, may be used for the
washing out step.

My invention may be carried out very simply
in such manner that cadmium sulfide or mixtures
containing thereof are heated in a crucible or the
ke together with selenium or selenlum glving
substances, Substances which deliver selenium
are, for Instance, the selenides or polyselenides of
the alkalf metals or other metals. According to
my invenflon the metallic cation serves in this
case as 4 means for the removal of sulphur and
in consequence thereto the formation of the cad-
mium red is due to a double reaction. A further
substance which dellvers selenium 1is selenlous
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acld, In using this initial material the addition
of & reduction meang i3 necessary.

Moreover, the formation of cadmium red ac-
cording to my Invention may also be carried out
in the presence of so-called “mineralizers,” for
instance, sodium chloride. Furthermore, the
conversion may also be carried out In the presence
of inert fillilng materials, such as for instance,
barium sulfate.

Now I have found that the conversion of the
reaction mixture may expediently be carried out
at lower temperatures than hitherto known and
used. In general, my inventlon may be carried
out at temperatures below about 600° C., prefer-
ably between 200 ang 500° C. The best results
will be obtained in the lower ranhges between
200 and 300° C. This is partlcularly possible
through the addition of cyanides, as already men-
tioned above.

According to my invention it 1s possible to ob-
tain an extremely divided cadmium red. As these
particular fine-gralned plgments are especially
active in a chemical sense and tend to glow pyro-
phorously in the presence of the oxygen of the
alr and at moderate temperatures, I recommend
to carry out the reactions and the subsequent
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cooling in the absence of oxidislng gases, pref-
erably in the presence of inert or reducing gases,
such as carbondioxide, nitrogen on one hand or
hydrogen, carbon monoxide on the other hand.
In this manner I may obtaln pigments of any
desired size of graln after addition of mineral-
izers or by choosing the most suitable tempera-
ture. In all cases, especlally in the manufacture
of fine-grained cadmium red, plgments of excel-
lent Intensity and purity of shades will be ob-
tained. Moreover, according to my invention it
is possible to always obtain the same quality and
shades of color if the fixed conditions of working
are strictly observed. A further advantage lles
in the fact that losses of selenlum are practically
avolded 1f the operation is carried out according
to my invention.

The plgments may be utilized as color pigments
for varnishes, mastics, films, further as color pig-
ments for ceramic purposes such as the manu-
facture of glasses, glazes or the like and finally
as coloring fllllng substances, for instance for
plastic masses, artificial resins, caoutchou¢ or
the like,

JOHANNES LUOFFLER.



