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"Fhe present invention: refates to the re-
duction of phosphatic materizls for the pro-
duction: of phosphorus or phosphoric acid.

~ The-object of the inventiomn:is to provide a

§ method of producing’ & more readily reduc-
ible phosphatic material than has heretofore
beer: obtained, suitable for conversion jnto
elemental phosphorus or phosphorie acid.

“Amother object is to provide a. niaterial the’

10 phesphate content of wliich can be reduced to
phosphorus 1more: cheaply than has hereto-
_ fore been possible. :

A still further object is to bring about this
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providing an intimate contact between the
phosphoric material and the reducing agent..

1t is well known that in order to efficiently
reduce the P;0; content. of phosphoric ma-

20" torizls to- elemental’ phosphorus it: is neces-
sary te bring the phiosphiatic hirieral’
contact with elemental carbon at an elevated
temperature. The mixing of
and silica with relatively large lumps
obviously dees mot bring about the desired
intimate contact between the ore and reduc-
ing agent and if these materials are used In
finely divided: form smooth furnace opers-
tion is practieally impossible and: so much
dust is carried over in the gases that the gas
mains ov the auxiliary furnace equipment
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often become partia’l]:y‘clogged and the prod-

et seriously contaminated. .

To avoid these disadvantages it Has been
proposed to briquet a mixture of phosphate
rock, silica and carbonaceous material'and to
use such briquets as a furnace charge, but the
cost of drying, grinding, mixing and- the
binder required to produce &
of being handled withett dusting or break-
age is such as to render such & charge rela-
tively costly. -

We have found that a phosphateicharge-in
even better condition for reduetion than
briquets may be obtained by sintering the
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phosphate pebbles or run-of-mine material

or d8brig-from the phosphate washers or a

mixture of these materials with sufficientt’

silica for subsequent fluxing purposes and in-

.

corporating: in said sinter: enough- carbona-

reduction inte elemental phosphorus more .
quickly and completely than heretofore by -

nto

phosphate rock:
of coke

briguet capable

“allowed: to flow over:
ing tank suspended above the upper end of -

_the chute insuch a manner that the suspen-
cion is substantially uniformly distributed
over the hot sinter coming from the sintering
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ceous material to bring about & substantial

reduction of its P05 content.. .
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Not only is the porous nature of the sinter

such: as tomalke 1ts reac}éy‘imlp:regnation' with

carbon relatively easy
ot the gases through
it possible to drive ‘
relatively quickly and completely. - e
Phe term’ “impregnate” as used' herein: i
intended to mean the: incorporation: of car-
honaceous material in the interstices:
sintered phosphatic material..
The sinter may
botiaceous material inta variety of ways; all
of which are included within the scope of the

but the free movement
the porous sinter malkes

invertion.: Among the methods of effecting

the impregnation are: -

(1) Sprinkling the phosphate sinter withe
coke’ braize. after the sintering process has .

been practically completed, the braize being

acdded to ﬁhe ginter either in dry form or-as
2 suspension in the water used for quenching-

thie simter. :
(2) Admixing

hotto coke the coal within-the mass. © = -
(3) Spraying oil, tar or othier liquid hy-

drocarben inte the’ winter while: the latfer is
hot to drive off or decomi-
or liquid hydrocarbens so~

still sufficiently
pose the gaseous’
that libtle or no volatile material remains and.
a substantially dry product is produeced: - - -
(4) Drawing or “foreing’ volatile hydro-
carbons through a: columm o7 Mass of the hot'
sintered produet, thereby causing the decom-
position of the hydroearbons -and’ deposition

off the rediced pliosphiorus.

of the-

be impregnated: with car-

finely divided Bituminous.
coal with the sinter while it'is still sufficiently”
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of carbon in the pores or body .of the sinter. -

Tn order to illustrate the invention, the fol-
lowing example is given, wherein the’im-
pregnation of the sinter is effected: by
quenehing with a suspenston of coke braize:

The hot sintered product is discharged

from the sintering apparatus onto a- chute

and a suspension of
the spillway of a mix-

coke braize in water is

niachine; ‘The: concentration of’ colte: int* the




o
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suspénsidn and the rate of flow of the slurry
onto the hot sinter are preferably so ad-
justed that the quenched sinter will contain

“1n the neighborhood of 10% of fixed carbon.

The amount of carbon with which the sinter
impregnated may,
varied according to the amount of phosphor-
us pentoxide in the sinter, variations in the
reduction process used, and other variations
In operating conditions, - R o

The production of phosphorus from the

- carbon impregnated material produced  as

15

type either
- further coke
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- nace and a. blast furnace,
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described above, or in any other suitable way,
may be effected by charging the impregnated

sinter into a furnace of the blast furnace

with or without the addition of
or other carbon_aceous‘material.
The reduction may- also be advantageously
effected in
combining the features of
Of course in-a
furnace of the blast furnace -type, the tem-
perature necessary: for the reduction of the
phosphatic charge is obtained by the com-

bustion of excess carbonaceous material in

the charge, while in an elsctric furnace the
necessary heat is supplied by means of élec-
trical energy. - DA
The Pphosphorus-laden. gases coming from
the furnace may be oxidized for.the produc-

tion of phosphoric acid or the phosphorus
may be separated from the gasesin the ele--

mental form.:: -~ . : S -
1t will:be seen that the Present invention

includes a process'for the reduction: of phos-

phatic material which - comprises sintering

phosphatic material, impregnating the sinter.
~with carbonaceous material and subjecting

. the impregnated sinter to. a temperature ‘at

40"

-to phosphorus takes

‘which reduction of the phosphatic material
place; and a new com-

- position of matter suitable for“the produc-
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S phqi*usVcomprising'subjecting silicious phos-

tion of phosphorus comprising a sintered

- phosphatic material impregnated with a car-

bonaceous material. ,
We claim: -
1. A process for the production of phos-

phorus’ comprising. subjecting phosphatic

material to g sintering,operation, impregnat-
ing. the sinter with carbonaceous. material,
and subjecting the impregnated -material to

a temperature at

phatic - material

place.. . R :
-2. A process for the production of. phos-

to  phosphorus will - take

phatic material to a-sintering operation, im-

~ pregnating the sinter with  carbonaceous ma-
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terial, and subjecting the impregnated mate-
rial'toa temperature at which reduction ofthe
phosphatic: material to.phosphorus will take

~place. .. .
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8. A process for the producti'on%io,f 151105—

~* phorus comprising‘xsu-bjecting silicious phos-
“phatic material to a sintering operation; im- -

of course, be. widely.

an electric furnace or in a furnace
anelectric fur-

“impregnating sintered ;
-material with carbonaceoug material by con- -
hot with a carbon- .
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pregnating the sinter with carbonaceous ma-
terial by contacting the hot sinter with car-
bonaceous material, and subjecting the im-
pregnated material to g temperature at which
reduction of the phosphatic material to phos-
phorus will take place. '

4. A process for the

Pregnating the sinter with’ carbonaceous ma-
terial by contacting the hot sinter with coke
braize, and subjecting the impregnated mate-
rial to a temperature at which reduction of

“the phosphatic material to phosphorus will

take place. . g :

5. A ‘process for the production of phos-
phorus comprisinig subjecting silicious phos-
phatic material to a sintering operation, im-
pregnating the sinter with carbonaceous ma-

terial ‘by quenching the hot sinter with an.

aquecus suspension of coke braize, -and sub-
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, he production of phos-
phorusrcomprising subjecting silicious phos-
phatic material to a sintering operation, im-,
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jecting the impregnated materia] to a tem-

perature at.which reduction of- the phos-
phatic material to phosphorus will take place.
fof.the
ing impregnating sintered phosphatic mate-
rail with carbonaceous material,

7. A
for the production of

phosphorus comprising

process for making a product suitable.
production of phosphorus compris- -

process for making a product suitable
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Impregnating sintered silicious phosphatic.

material with carbonaceous material. A

8. :A process for making a product suitable
for.the production of phosphorus comprising
) silicious - phosphatic

tacting. the sinter while
aceous material, e

9. A process for making:a product suitable
for the production of phosphorus comprising

Impregnating . sintered silicious phosphatic.
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material with carbonaceous material by con- -

tacting the sinter while hot with coke braize.

10.- A process for making a product suit-
able for the production of phosphorus com:
prising impregnating sintered silicious phos-

phatic material . with carbonaceous: material
sinter while hot with an

by quenching the
aqueous:suspension of coke braize. :
composition of matter suitable for

7 “the production of phosphorus _comprisin
which reduction of the phos:~

sintered phosphatic material impregnate
with carbonaceous material, - :

110

115

12..A composition of matter stitable for

-the production. of phosphorus comprising
silicious” sintered phosphatic material im-‘}

bregnated with carbonaceous material,

120

13. A composition of matter suitable for -

the. production of phosphorus comprising

silicious” sintered phosphatic: material im.
bregnated with coke braize, ~ :

In testimony whereof we affix our signa- -
tures. . T v ' R

- WILLIAM H. WAGGAMAN
~ STAPLETON D.'GOOCH, =
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