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PROTECTION OF PHOSPHORUS 

The present invention relates to the protec 
tion of phosphorus and more particularly to 
a method of protecting phosphorus against 
oxidation. - 
A major object of the present invention is 

to coat phosphorus, either in the pure yellow 
form or as crude elemental phosphorus, with 
a non-oxidizable layer or coating so as to 
eliminate the danger of oxidation of the phos 
phorus and to facilitate handling and ship 
plng. . . 

Another object is to treat phosphorus SO 
as to permit the recharging of impure phos 
phorus sludge to a furnace without danger of 

... loss so that the element may be revolatilized. 
Yet another object is to provide as an ar 

ticle of manufacture a protected phosphorus 
which can immediately be used in the pro 
duction of phosphorus alloys. w 

w 

Yet another object is to provide as an ar 
ticle of commerce relatively non-oxidizable phosphorus. 
With these and other equally important 

objects in view, the invention comprehends 
the concept of coating the phosphorus, either 
in the pure or impure form, with a relatively 

In the preferred 
form of the invention the material of the 
coating is so chosen as to permit the coated 

30 product to be used directly for the desired 
purposes without removal of the protective coating. 
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It will be appreciated that with the given 
concept in mind a variety of methods may 
be employed to achieve the improved results. 
In one preferred form the phosphorus, either 
as elemental pure phosphorus cakes or as 
lumps of phosphorus sludge, is treated with 
a solution of a salt of a readily reducible 
compound and thereafter precipitating upon 
the cakes or lumps of phosphorus either a 
phosphide or the reduced element of the com 
pound, or a mixture of the phosphide and the 
element. For example, the beneficial re 
sults herein described may be obtained by treating lumps of phosphorus, at Ordinary 
temperatures, with a dilute solution of a cop 
per salt, such for example as copper Sulphate. 
The amount of the salt need only be sufficient 
to insure the final protective coat. In such 
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circumstances the quantity of salt employed 
in the solution equals approximately 2% of 
the weight of the phosphorus coated. In 
these circumstances a coating of copper 
and/or copper phosphide is precipitated up- 55. 
On the cake or lump of the phosphorus and 
renders the phosphorus Substantially non-oxi 
dizable, for it may be exposed to air with 
practically no danger of combustion. 
In lieu of utilizing a solution of a copper 

salt, other salts of a readily reducible com 
pound, such as tin or zinc, may be employed. 
It is to be noted that with these materials a 
secondary function is subserved when the 
phosphorus is to be employed in the manu 
facture of phosphorus alloys such as phos 
phor-bronzes. The copper, tin or zinc, eith 
er in metallic form or as a phosphide com 
pound, not only serves as a protective coating 
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for the phosphorus, but also serves as one of 70: 
the components of the alloy. Hence the 
phosphorus in this form may be immediately 
added to the melt without any preliminary 
removal of the protective coating. 
While the use of compounds of copper, tin 

and the like in the form of protective coat 
ings is particularly useful when the final ar 
ticle is to be employed in the manufacture of 
alloys, it will be appreciated that the inven 
tion is not restricted to the use of these ma 
terials, for the major protective function may 
be insured by utilizing solutions of other 
readily reducible metallic compounds. 
Also it is to be observed that the concept 

of the invention resides broadly in the pro 

75, 
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duction, as an article of manufacture, of a protected phosphorus particle. Therefore, 
other methods of applying the protective coat 
ing may be employed. For example, in 
stead of precipitating the protective medium 
from a solution, this protective medium may 
be first made up and then applied to the 
phosphorus by means of an aqueous Suspen 
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sion. Thus, instead of forming the copper 
or tin phosphide in situ and on the surface 95. 
of the phosphorus, this compound may first 
be made up and then suspended in a body 
of water from which it is allowed to settle 
or precipitate out upon the surface of the phosphorus particle. 100 



s sents decided advantages when employed dur 
ing the manufacture of the phosphorus. For 
elemental crude phosphorus, produced for 
example by the electric or blast furnace meth 
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It will be understood also that the appli 

cation of the protective coating may be effect 
ed at any desired stage in the manufacture of 
the phosphorus. As noted hereinbefore, the 
use of the present protective method pre 

od, may be provided with a protective coat 
ing and then recharged to the furnace to be 
revolatilized to obtain phosphorus in a pure 
form. The recharging operation may be car 
ried out without danger when the phos 
phorus is provided with the protective coat 
Ing. - . . . . . . . . . 

Typical examples of preferred methods and y p 
preferred ingredients have been described, 
but it is understood that these are given 

; merely by way of example. The invention 
comprehends any suitable method of apply 
ing the protective coating and likewise any 

of the insoluble and non-oxidizable cupric 
phosphide and stanic phosphate, the coating 
may comprise a mixture of these two or 
other protective compounds and/or a mix 
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ture of protective metals. Therefore, the in 
vention is considered to reside broadly in the idea of providing phosphorus either in 
the pure or relatively impure form with a 

We claim: . 
35 
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protective coating so as to render the phos 
phorus in fact substantially non-oxidizable. 

1. A process for p 
against Oxidation comprising treating said 
phosphorus with a solution of a readily re 
ducible compound and precipitating there 
Oil a 
substance. . . . . 2. A process for producing non-inflam 
nable lumps and cakes of phosphorus com 
prising immersing said lumps and calkes in 
solutions of readily reducible compounds and 

with the phosphorus. 
3. A process for rendering yellow phos 

phorus non-inflammable comprising immer. 
sing said phosphorus in a solution of a readily 
reducible compound and precipitating on the 

55. 

surface of the phosphorus a relatively non 
oxidizable coating. 
phorus against oxidation comprising immer 
sing said phosphorus in a solution of a 
readily reducible compound and precipitating 
thereon a coating which prevents ready con 
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tact of air or oxygen with the crude phos 
phorus. . 

5. A 
against oxidation comprising immersing the 
phosphorus in a solution of the metallic salt 
and precipitating thereon a coating of the 
phosphide of the metal. 

1880,538 

thereon a mixture of metallic tin and phos 

otecting phosphorus 

protective surface of a non-inflammable 

precipitating on said phosphorus coatings 
which prevent contact of the air or oxygen 

4. A process for protecting crude phos 

rocess for protecting phosphorus p ---go O 

6. A process for protecting phosphorus 
against oxidation comprising treating said 
phosphorus with a solution of a copper salt 
and precipitating thereon a coating of phos 
phide of copper. . . . . 70 

7. A process for protecting phosphorus. 
against Oxidation comprising treating the 
phosphorus with a solution of a copper salt 
and precipitating thereon metallic copper. 8. A process for protecting phosphorus 5 
against Oxidation comprising treating the 
phosphorus with a solution of a copper salt 
and precipitating thereon a coating compris 
ing a mixture of metallic copper and copper. 
phosphide. - - - 80 

9. A process for protecting crude phosphor 
us against oxidation comprising treating it 
with a solution of a tin salt and precipitating 
thereon a relatively non-oxidizable coating of 
phosphide of tin. . . . . . . . . . . . . - 85 

19. A process for protecting phosphorus 
against oxidation comprising immersing it in 

suitable ingredients. In lieu of the coatings a solution of tin salt precipitating thereon 
a relatively non-oxidizable coating of metal 
lic tin. . . . 90 

11. A process for protecting phosphorus 
against oxidation comprising treating it with 
a soilution of a tin salt and precipitating 
phide of tin. 95 

12. As an article of commerce, a unit mass of phosphoras having an exposed surface 
comprising a metal phosphide. 

13. As an article of commerce, a unit mass 
of phosphorus having an exposed surface 00 
metal precipitated thereon. . . . - - - - - 

14. As an article of commerce, a unit mass 
of phosphorus having an exposed surface 
comprising metal precipitated thereon. 

i5. As an article of commerce, a unit mass 

comprising a mixture of a phosphide and a 

05 

of phosphorus, the exposed surface of which 
is coated with a metal capable 
with the phosphorus: . . . . . . . . . . . -- 

16. As an article of commerce, a unit mass 10 
of alloying 

of phosphorus, the exposed surface of which 
comprises a mixture of a phosphide and a 
metal capable of alloying with the phos 
phorus. . . . . . . . . . . . ... . . . . . . . is intestimony whereof we affix our sign 
tures. . . . . . . . . . . . 
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