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This inveniion relates to improvements in
certain methods of producing phosphorus
chloride, :

Heretofors 1 has been common practics to
produce phosphorus chlorides by reacting
: /ith sodinm chlorvide. The
hosphorus chicride has

o

follows?y

20+ 5Na, 0 +2PClL.

that phosphorus sulphide
g phosphate rock
ic the fol-

cxide and sodium oxide
1 in the above reactions and that
this residue accumnulates to an extent which
makes i necessary to frequéntly shut down
the operation and precludes a continuous
operation of the process. 1t has slso been
fonnd that in the above operations that some
sodinm oxide formed becomes vola-
over with the phosphorus
chloride or sulphide vapors, thus necessitat-
ing a subsequent separation to puarify the®
Sosohorus chloride or sulphide to remove
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digeoversd that it silica be em-
hetantial quantity in the afore-
- the difficulties above
o sliminated or substantial-
employment of the silica
s serves o produce a fusible
ng the solid residue in the re-
chamber and permitting the opera-
procaed continnously. 'The presence
of the silica assists in freeing the phosphor-
do (P,0,) from the phosphate
'ming an intermediate compound
temperature in which compound
sentoxide is loosely held- and
eadily liberated by addi-
o reaciion illustrating the
intermediate compound 1s:
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1925, Serisl No. 46,113.

the phosphate pentoxide ffom the mberme—
diate compound is:
30203810, P,0;—3C20+3310,+ P, 0,

The pressence of the silica in the operation
further serves to prevent a portion of the so-
dium oxide becoming volatilized and pass-
ing over with the phosphorus chloride or
sulphide inasmuch as the siliea reacts with
the calcium and sodium oxides to formn cal-
cium sodium silicate slag. This reaction is:

Ca (PO,), 18810, + 10Nacl—
gPCl+ SCaSiQs.%TazSi@a.

It will be apparent that the presence of the

. giliea in the operation, acting in the various

capacities above described, materially reduces
the thermal energy required in the operation.

To accordance with the invention, and as an
illustrative example, 300 parts by weight of
tri-calcium phosphate and 625 paris by
weight of sodium chloride may be caused to
reach in the presence of 500 parts by weight
of silicon dioxide. Heat is applied to an ex-
tent sufficient to carry on the reaction at a
temperature of approximately 1100 to 1400°
C. Phosphorus pentachloride as a gas passes

as one product from the reaction chamber.

and the remaining products, inciuding sili-
cates of sodium and calcium, are in the form
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of a fusible slag which may be run off from -

the reaction chamber.

While in the specific
specification sodium
alone have been designated it
stcod that any of the alkali-metal or alkali-
carth metal chlorides’ or sulphides may be
employed in the production of the phosphor-
us chloride or sulphide.

The invention is capable of being put o
use under widely varying circumstances and
conditions, and 1 do not intend fo limit the
same to the shove disclosure except as may
be required by the following claime.

1 claim: :

1. A process of producing volatile phos-
phorus compounds from phosphate rock
which comprises causing phosphate rock fo
react with a halogen sait of an alkali-metal
in the presence of silica. .

9. A process of producing phosphorus
chloride from phosphate rock which com-
prises causing phosphate rock to react with
an alkali-metal chloride in the presence of
silica.

8.

example given in this
chloride or suiphide
is to be under-

process of producing phosphorus
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chioride from. phospbate rock which com-
prises causing phosphate rock to react with
an alkali-metal chloride in the presence of
silica at a temperature of substentiaily 1100°
- to 1400° C.

4, A process of producing phosphorus
chioride from phosphate rock in accordance
with the following reaction:

Cs,(PO,) +88i0, +10Nall-» ' ,
9P, +3Casi0,;.5M0,810,

5. T a peocess of producing phosphorus
chloride from phosphate rock by causing.
ate rock o react with a chioride of an
#orming metal, the step of employing
in the reaction to form a non-volatile |
to produce substantially pure volatile

1t Ban Franeisco, Calif., this 10th
ay of July, 1925, : :
CLAUDE G. MINER.



