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This invention relates to improvements in or relatl! &
to the preparation of calcium halophosthate phosphors
3 Ca3(POL)2' Ca(C1,P),18b, Mn mainly for use in fluorescent
tubelights. More particularly, the inveiation relates to a
method of making calcium halophosphate phosphor that emits
in the yellow regin of the visible spectrusms; the lumines-
cent phosphor of this invention has such characteristics
that its usefulness is indicated in the fluorescent tube-
lights when used either singly to give a yellow colour, or
as an admixture to a light blue calcium halphosphate phos-
phor in suitable ratios, the blend then giving a daylight
colour of a most acceptable spectral energy distributien,

In order to obtain a spectral energy distribution mot
obtainable by using a singie halophosphate composition in
the fluorescent tubelights, methods are reported wherein a

green-emitting phospror such as zinc criliosilicate, ablue-



amitting phosphor such as iy, snd a red-emitting phos-
phor, efther one or more, 1re uscd additionally. However,
this has the drauvba 'k that a diffrrent :lass of pkosphor may
give rise to an inhomogenous b]end(gsg to differences guch
as density, parti:le size etc., and as it may also cause

segregation in slurry-making, it. may give rise to 'spottiness'.

The work, which is the subject matter of the patent,
i1s subsequent to an earller specification No.133367 dated
27.10.,1971 on luminescent materials (phosphors) for use in
fluorescent tuhelights; the sald earlier specification was
concerned with the preparation of a range of 2alcium halo-
phosphate phosphors, which on excitation by 2537 £ or Bg (the
predominant radiation in a low pressure Hg vapouf discharge
tube), give 'light blue', 'daylight', or 'warm-wvhite' emission.

Whereas making of fluorescent tubelights emitting in
the yellow region of the visible spectrum is known, wherein
genarally a daylight phosphor composition is used in combi-
nation with a suitable dye, so as to give a filtered yellow
emigsion, this is open to the objection that the intensity

gets considerably reduced.

The object of this invention is to work out a method of
making a calcium halophosphate phosphor that emits in the
yellow region of the visible spectrfum with a good intensity.

‘In this background, the present invention provides
with a straighforward mathod of making a calcium halophog~
phate phosphor, activated by Sb and Mn that emits in the
yellow region ogtsisible spectrum. The phosphor resul-
ting from the present invention, havimg a composition corres-
poading to 3 Cax(POh)q,(Ca/F)qz Sb, Mn, on excitation by
2537 A of ¥g, gives emission of yellow colour in the range
of 5000-6000 A, with a peak emission at 500 A. The product
hoa the necassary oracteristicos o q oo phogphor, such

4s fine particle sive, white body colour, stability in Mg



vapony and other conditions o diccharge in a fluorescent

tube (Rxampie I),

To these ends, the invention broadly consists in taking
a mixture of tighb purity luminescent irade raw materials,
for instance, calcium hydrogen phosphate, calcium carbonate,
calcium fluride, antimony oxide and manganese phosphate,
80 as to give a matrix of the general formula 3 Ca3(P0h)?,
Ca (CIF)2 $ Sb, Mn wherein the M/P ratio is in the vicinity
of 4,9/3, antimony is about 1% and Mn is in the range 1.0
to 2.5% making a well mixed slurry of the same with the
addition of suitable quantity of distilled water, drying it
and heating the mix, in order to obtain a golid state reac-
tion, in a closed silica crucible in a furnace in the range
of 900-1250°C preferably close to about 1100°C, for a period
of time depending on the quantity of the materials and sub-

sequently alr-quenching the same.

We have found that the product of our invention ias
ideally suited for making a blend wherein it is admixed
with a 1light blue-~emitting calcium lralplesphete phosphor
(for instance, the 1light blue reported in our gpecifica-
tion 133367) in a suitable ratiom# such a phosphor blend
gives a gpectral energy distribution comparable with s
commercial phosphor sample of a most widely accepted colour
rendering. The usefulness of this blend is thus indiceted
as a coating in the fluorescent tubelights (Bxample II).

“Having described the method of our present invention,
wa give the following example to illustrate the sames
Exoemple 1

Calcium ha¥phosphate phogphor emitting in the

Yellow raiuie of vigible spectrdms

The following composition is used 4
CaHPO, 2.14550 gm

11300 O -()380 gm

- b4 -



CaF, 3,017 gm
8b203 Gelle 7 gm
Mn3( PO“_);) 0.1795 gm

With the addition of about 10 cc of distilled water the

composition is mixed into a slurry. It is finely ground

in an agate mortar. %The mix 1s heated in a closed silica
vessel in a range of temperature between 901-1250°C, prefe-
rably in the vicinity of about 1100°C, for about 15 minutes,
air quenched and finely ground after cooling. A typical
spectral energy distribution of this composition is given
in figure 1,

Example 11
Calcium halophopsphate phosphor 'daylight! {Blend)

Constitu§ent (1) ¢ Calcium halophosphate phosphor emitting in
the yellow range {(as made in Example I)

Constitufent (11): Calcium halophosphate phosphor 'light blue'
(as in specification No.133367). PFor
instance, the following compositiont

CaHPOMQHQO 1.,2908 gm
CaCo3 0, 3428 gm
CaF2 0.0893 gm
8rCl, 61,0 0.07992 gn
§b,0, 0.01749 gm

(The composition is processed in the manner of Example I)

Rqual weights of constituent (1) and (11) are then taken.

The blend is thoroughly mixed and ground. Typical
spectial energy distribution curves of the constiitutents
(1) and (11) are given in Figures 1 and 2 raspectively.
The spectral energy distribution of a typical resultant
blend 1s given in figure 3.

The following are among the advantages of the inven-

tiaos

]
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1 The present invention of making calcium halophosphate
phosphor for use in fluorescent tubelights ragulte in the
production of a phosphor of good quality, givimg a high

intensity of emmission in the yellow region of the visible

o
spectrum, on excltation by 2537 A of He.

2 The invention makes possible the production of gnch
a rhogphor without the use of an external atmoaphere such

as nitrogen used conventionally.

3. The invention provides with a method of making a cal-
cium halophosphate yellow-emitting phosphor, which, in
admixture in a guitable ratin to a 'light-dlue' phosphor

of the cal:ium halophosphate group, results in a blend,
giving, on ex-itation by 2537 :, the desired spactral energy
distribution corresponding to a 'daylight' of the most
acceptable type in general uss in the flvorescent tube-

lights,
Raference
Indian Patent Ho,132367 dated 77.10,1971

ated this 11th day of February, 197,

sd/~-
Asstt.Patents Off1icer,
founcil of Scientific & Industrial Research
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This inventinn relates to improvements in »nr relating to the
preparation of calcium halophosphate phosphors 3 Ca3(P0u)2,
Ca(C1,F),:8b, Mn mainly for use in fluorescent tubelights. More
particularly, the invention relates to a method of making calzium
halophosphate phosphor that emits in the yellow region of the visible
spectrum; the luminescent phosphor of this invention has such
characteristics that its usefulness 13 indicated in the fluorescent
tubelightas when used elther singly to give a yellow colour, or as
an admixture to a light blue calcium halophosphate phosphor in
suitable ratios, the blend then giving a daylight colour of a most
acceptable spectral energy distribution,

Whereas making of fluorescent tubelights emitting in the
yellow region of the visible spectrum is known, whersein genemally

a daylight phosphor composition is used in combination with a



suitable dye, so as to give a filtered yellow emission, this is
open to the objection that the intensity gets considerably reduced.,

In earlier processes, invariablv, nitrogen gas was passed during

heating.

The object of this invention is to work out a method of making

a epnlcium halophosphate phosphor that emits in the yellow region of
the visible spectrum with a good intensity.

To these ends, the invention broadly consists in taking a
mixture of high purity luminescent grade raw materials, for ins-
tance, calcium hydrogen phosphate, calcium carbonate, calcium
fluworide, antimony oxide and mangandse phosphate, 80 as (o give a
matrix of the general formula 3 Ca3(P%)2, Ca (81, P)za Sh, Mn
wherein the metals phosphorous ratio is in the vicinity of 4,9/3,
antimony is about 1% and Mn is in the range 1.0 to 2.9, making a
well mixed slurry of the same with the addition of suitable quantity
of distilled water, drying it and heating the mix, in order to obtair
a s0lid gtate reaction, in a closed silica crucible in a furnace in
the range of 900-1250°C preferably close to about 1100°C, for a
period of time depending on the quantity of the materials and
subsequently air-quenching the same. The resulting material
under excitation gives luminescence in the yellow region of the

spectrum,

We have found that the product of our invention is ideally
suited for making a blend wherein it is admixed with a light blue-
emitting calcium halophosphate phosphor (for instance, the light
blue phosphor of our invention according to IndiafPatent No.133267),
in a suitable ratioj such a phosphor blend gives a spectral energy
distribution comparable with a commercial phosphor sampla of & most
widely accepted colour rendering. The usefulness of this blend is
thus indicated as a coating in the fluorescent tubelights (Exa-pla_II

3-



Having desceribad the method of our pasent invention, we give
the following example to {illustrate the sames

EXAMPLRE 1

Calcium halophosphate phosphor epitting in the yellow
f vi 1

The following compnsltion 13 used:

CaHPQ, 2.,4550 gm
(‘23003 0.6380 gm
CaF,, 0.2147 gnm
8b,0, 0.8277 gm
mB(P%)a 0.1295 gm

Witk the addition of about 10 cc of distilled water, the
composition is mixed into a slurry. It is finely grownd in an
agate mortar. The mix is heated in a closed silica vessel in a
range of temperature between 900-1250°C, rrefarably in the vicinity
of about 1100°C, for about 15 minutes, air gquenched and finely
ground after cooling. A typical spectral energy distribution of
this composition 1s given in the accompanying drawings of provi-
sional specification figure 1 wherein the abscigse gives the wave
length in mu and the ordinate gives the intensity in arbitrary wnits.

BXAMPLE 11

Constitutent (1) ¢ Calcium halophosphate phosphor emitting in the
yellow runge (as made in example 1J).
Conistituent (1i) : Calcium halophospnate phosphor 'light blue' (as
in specification No.133367). For instance,
the following compositions

CaHPO, 1.2978 gm
CaCO, 0,328 gm
CaF, 0,0893 gm
SrC1, 6H,0 0.07992 gm
Sb,,04 0,01749 gm

(The composition is processsd in the manner of Example I)
Bqual voights of constituent (1) and (i1) are then taken.



The blend 1is thoroughly mixed and ground., Typical spectral
energy distribution curves of the constituents (1) and (11) are
given in tre accompanying drawings of provisional specification
figures 1 and 2 respectively. The spectral energy distribution
of a typical resultant blend is given in the accompanying drawinge
of the provisional specification figure 3, |

The following are among the advantages of the invention:
1 The present invention of making calcium halophosphate phos-
phor for use in fluorescent tubelights results in the production
of a phosphor of good quality, giving a high intenaity of emission
in the yellow region of the visible spectrum, on excitstion by
2%37 : of Hg.

o, The invention makes possible the production of such a phosphor
without the use of an external atmosphere such as nitrogen usad

conventionally.

3 The invention provides with a method of making a calcium
halocphosphate yellow-emitting phosphor, which, in admixture in a
suitable ratio to a 'light-blua' phosphor of the calcium halophos-
phate group, resu1t§ in a blend, giving, on excitation by 2537 2,
the desired spectral energy distribution corresponding to a 'day-
1ight' of the most acceptable type in general use in the fluores-
cent tubelights.

Havihg fully described our invention and the method of
practising the same

We claim?

1. A process of making cal:ium halophosphate phosphor emitting

in the yellow region of the visible spectrum, laving a composition

corresponding to 3 QB(P%)z CaF,1 Sb, Mn, which comprises taking

a mixture of high purity luminescent grade raw ma terials,for

instance, calcium hydrogen phosphate, calcium carbonate, caleium

fluoride, antimony oxide and manganese phosphate, so as to give a
e e



watrix of the general forwula 3 Ca, (P9, ),, Ca (CL, F),s Sb, Mn
wherein the metal:phosphorous ratio is in the vicinity of L,.9/3,
antimony is about 14 and Mn 1s in the range 1.0 to 2.9 making
a vell mixed slurry of the same with the additic;n of suitable
quantity of distilled water, drying it and heating the mix, in
order to obtain a solid state reaction, in a closed silica
crucidle in a furnace in the range of 900-1250°C preferably close
to about 1100°C, for a psriod of time depending on the guantity
of the materials and :ubcequmtl.y air-quenching the same: the
resulting material under emcitdtion gives luminescence in the
yellow region of the spectrum,

Dated this 20th day of April, 1973,

PAE%T%-OMCM
COUNGIL OF SCIRNTIPIC & INDUSTRIAL RRSEARCH
" errrrf(c.? @ D.C.X)/79-80/130,

— 12 -



Z1 9D

VIDNAH0 SIMBLIVD
‘NS B

[ e dte JH

i

& ™
i Bta
(M) y
ore ST (S0 ] Nes O9s ors ots 0s osy oY ory oet OOVO_
/ L_ON

) * N 133w
€ :$13IHS 2O N

el

g

(GLiNn gy

&

108

o0
'r\\.\.
TN =
HOYY3IS3SY TwINLS NANI
B VNHINTIOS JO TIDONROD -

P——

NOLLYD 1413307

MY NOISIAOLY




.a.,,m.‘u
‘YA SO0 SLNILVD ™Y
L, -~ s, )

()
O 0Z9 009 OBs Q9 Ops CZS  00f Oy OoF

~r

ovy oZy OO¥
s v ot

S sames

Hmn:zg ‘aNY)

40L
i
i
‘on
j
fos
loo
16+H1Y! N
k4 N LIING . IU.Q(NMN& IVIRLSNONS
€ “BLIIHS 4O oW R DISLINTIDS 30 HONAOD,

NOIIVDIFORAS IWNOISIATHG



BINSSC SANBLWG wey

e
| T
()Y
1a] 8.080320100.00'030000«*.8#9
{ce
€.
1€
1or
0%
HQ.S;.S:Q
108
joL
{08
#Oe
Yoo

. 16t N =
- AvILSNONG
€ - N LTINS HOUvVISIY
€ :SLTIUE 40 o B JI41ANTIDS 30 HONNOD X

WOILYDI4133dS [TVNOISIAONG




