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The invention relates to a process for synthe-
slzing luminescent materials and, in particular, is
directed to producing luminescent materials of
improved properties and with the further advan-
tage that the resistance of the resultant material
agalnst loss of luminosity by impacting lons is
greatly reduced.

Luminescent materials particularly those
adapted to become excited under the influence of
electric hombardment such as cathode ray beams
in tubes used for television, osclllegraphs and
allied uses have been known for some time by the
commonly used luminescent materials known to
the workers In the art. These luminescent ma-
terials had the drawback that during the opera-
tion of the tube a dark spot of larger or smaller
dimenslons appeared on the fluorescent screen
and that this spot became darker and darker with
increasing time of operation. The existence of

this spot Is explained by the fact that an lon 2

stream 13 produced within the tube and that this
ion stream remains undeflected by the magnetic
deflecting means so that the lons impact always
the same spot of the luminescent screen during
the entire period of operation. This ion bom-
bardment reduces the Iuminescence of the lumi-
nescent material,

It is knownm that zinc-sllicate and borium-ni-
trate are suficlently insensitive to impacting ions.
These materials however can not be used in many
cases on account of other undesirable properties.
The opinlon was up to now that zinc-sulfide and
cadmium-sulfide are very sensitive to ion hom-
bardment so that their luminosity is reduced
within very short perlods of operation,

Accordingly 1t is one of the purposes of our In-
vention to provide a luminescent material of the
zine~-cadmium sulfide type whose sensitivity
agalnst the influences of lon hombardment is
greatly reduced.

A further object of our invention is to provide
a luminescent material of the sulfide type which
will emit white light of high Intensity under cath-
ode ray bombardment.

Other objects and advantages of our invention
will he immediately apparent to those skilled in
the art upon reading the following description of
our invention,

According to the Invention the luminescent ma-
terial is a crystalline structure comprising the
components of the sulfide type In a single erystal
lattice structure In such a composition that the
components are in stoichetometric equilibrium in
the erystal. The luminescent material contains
£, 1, zing-sulfide ZnS and cadium sulfide CdS in
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stolchelometric  equilibrium. The molecular
welght of ZnS Is 97.44 and the molecular welght
of CdS 1s 144.47. A zinc cadmium sulfide con-
talning 59.6 welght per cent of CdS is a crystal in-
cluding one mol CdS for every mol Z2nS. A crys-
talline luminescent material of this nature is par-
tieularly safe against ion bombardment,

The figure shows a curve representing by way
of example the gensitivity of the luminescent ma-
terial against fon bombardment in dependency of
the CdS content. The ordinate represents the
perlod of time of ion bombardment in hours after
which the lon spot appears upon the luminescent
screen and the absclssa shows the content of CdS
in per cent. The curve has been found by ex-
periments. A Iuminescent material of 60% Cds
does not shown any blackening or darkening or
loss of Iuminosity after 20 hours and more of op-
eration.

A luminescent material of this type is by way
of example produced In a process shortly de-
scribed as follows: Zinc-sulfide is precipitated
from a solution of zinc-nitrate by sulphuretted
hydrogen. In a similar manner cedmium-sul-
fide Is precipitated from a solution of cadmium-
nitrate. The two substances are dried and finely
pulverised and mixzed in the correct proportion
so that the two substances are In stoichelometric
equillbrium after thelr combination. The mix-
ture is then placed into a crucible and sulphur is
added In sufficlent quantity. The charge is
heated by any appropriate manner until the sub-
stances combine. The charge is then taken out
after cooling and the core of the charge is used
a5 luminescent material., A substance for mak-
ing the crystalllne powder not baking may he
added.

A luminescent material of the described compo-
sition emansates a yellow light. In order to ob-
tain a white colour it is preferable to add a lumi-
nescent material of complemental colour. This
added component must also be Insensitive to lon
bombardment. It has been found that & ma-
terial emitting white Iight 1s obtalned if 70% of
& ZnCdS materlal with a CdS content of 60% 13
mixed with 30% pure ZnS. A material of this
type 1s sufficlently insensitive against lon bom-
bardment provided that the mixture is not heated
higher than 300° C after mixing. If the material
is heated to a higher temperature a reaction takes
place between the components and an lon spot
will show after half an hour of operation. This
result has a good colncldence with the measure-
ments represented in the figure because by the
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reaction a crystal with approximately 40% CdS is
produced,

It Is however also possible to obtain a material
emliting white light which is absolutely safe
against ion bombardment by mixing the com-
ponents in such a manner that the final mixturc
containg one mol ZnS for every mol CdS. If in
such a case g reaction takes place on account of
high temperatures a stable crystal will bz pro-
duced at least upon the surface of the screen co
that the lon spot can not appear. Good results
have been obtalned with a mixture containing
20% ZnCds with 20% CdS and 80% ZnCdS with
70% CdS, A material of this type shows white
light with a very faint strawhberry eoloured shade.
This material has been safe against ien bombard-
ment after 20 hours of operation and more.
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It is algo posslble to change the colour of the
emitted light by adding activators so that any de-
sired shades can be cbtalned.

The invention is not limited to the zinc-cad-
mium sulfide materials above mentiched which
are particularly insensitive to ion bombardment
and therefore very suifable as substances for pro-
ducing luminescent screens of television recelving
tubes. The Invention relates also to all crystal-
line luminescent materials composed in a similar
manner. In such materials the amount of the
components is so chosen that the components are
in stolcheiometric equilibrium so that the result-
ant crystal is safe against ion bombardment.
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