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ATENT .FFMJEW

OF TOULOUSK, FRANCE.

~ SPECIFICATION foming part of Letters Patent No. 460,004, dated September 22,1891,
-Application ﬁleé»Sgptem.berIS_, 1890, Serial No. 364,874, (Nomodel) Patented in France February 24, 1890, No, 203,042,

To atl wlhom' it may conceri:
Be it known that 1, Louis MARIE CHARLES
FOLIEDESJARDINS, cheml% a citizen of the

‘Tiepublic of- France, I'ebldll](" at Toulouse,

Haute-Garonne, France, have mvented anew

~and useful Apparatus for the Simultaneous

- phates, and Alkaline Silicates, (for which

10

Manufacture of Phosphorus, Alkaline Phos-
1
haveobt’unedapatentm Flance No.203,942,
dated February 24, 1890;) and Ido heleb}

- declare that the follovm:wr is-a full, clear, and

line VIII IX X XTI of Fig. 2.

-ator on -the line III of Fig. 6.

exact description.of the same.

My invention relates toan improved appa-
ratus for ‘the sinultaneous manufacture of
phosphorus, alkaline phosphates, and alka-

“line silicates on a commercial scale, and has

for its object to transform the manufacture

‘of phosphorus from an unhealthy industry

into one that is unattended by danger to the
health or comfort of the work people and
without inconvenience or detriment to adja-
cent property or to the publie health.

In the annexed drawings, Figure 1 shows
in vertieal section the gas-generator and the
furnace or oven with its regenerator.. The
right-hand portion is a vertical section of the
furnace or oven with its regenerator on the
The left-hand
portion is a vertical section of the gas-gener-

*. cross-section-of the furnace or oven with the

“opening G,

35

. on the line IVY VI VIT of TMig. 1,

4o

“n
w
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‘retorts.

regenerator. Tig. 3 is a eross-section of the
gas-generator,. aken tanUO'h the charging-
Tig. 4 is a flont elevation of thu
gas-generator. Ifig. 5 is a front elevation of
thefurnace or oven with its condensers. Iig.
6 is a horizontal seetion of the gas-generator
! and a hori-
zontal section of the regenerator on the line
XIT XIIT XTIV XV of Fig. 2. Fig. 7is a plan

‘of the gas-generator and a horizontal section

of the 1ewenerat01 on Lhe line IN X XVTand
XVITof 1410 2,

"~ The apparatus compuacs a furnace or oven
in which are arranged a suitable number of
These l'etorts C, which ave of refract-
ory earth, may, if it be thought desirable, be
provided withh an internal lining of magne-
site. They have a slight inclination to allow
of the overflow either of the productresulting

Fig. 2 is a.

from the mineral phosphatesor the bone-ash
in the first opsration or of the residual alka-
line silicate from the second operation. -

The retorts are furnished with a tap-hole «.
The plugs V for closing the retort and the 53
tap-hole @ are furnished with an internal lin-
ing of refractory material surrounded by a
sleeve of asbestus for insuring tightness of
joint. "They are closed by means of a press-
ure-screw r. IHach retort is provided at its 6o
upper part at the side near the opening of
the retort with a pipe « for allowing of the
escape of gases and formed in.one piece with
it for a certain length. DBrass extensions y
{(in the manufacture of phosphorus) (ueﬁtted 65
on the pipe x, and serve to conduct the ga
into the condenser z. Onthe right-hand sxde
of Iig. 5 the condenser z is in seetlon,and is
shown as connected by the extensions ¥ to the
pipes x, whereas on the left of said figure the 72
condenser is in clevation and the extensions
y leading thereto have been broken away. A
condenser z, provided with a draft flue or
chimney #, communicates with a central con-
dnit, which conveys the carbonic oxide and 73
other uncondensed gases into a gasometeror
gas-holder. (Not shown.)

Oune or more gasometers are pmwded in
the manufacture of phosphorus.for the re-
ception of combustible gases, which on pass- 3¢
ing from the last gasometer are conveyed by
a pipe to tho burners, where they are to be
utilized according to requirement.

A is the gasometer; B, the regenerator of
the waste heat; D, the gallery or passage for 8s
working the gas-generators; K, the galleryor
passage for working the regenerators; IY, the
door of the furnace or oven; U, the chawmw-
plug, and II the ash-pit dom

g, Fig. 7, is a sight-hole, closed by a cast- ()o
iron plug, for ulablmn the conduit L forcar-
bonic oxide to be examined and to be cleéx?ud
from dust carried along in suspension/’ /

I, Figs. 1 and 0, are openings providéd with

cast-iron plugs for the passage of cleaning-, 95
bars during the eleaning.

J is a cast-ivon port serving for the intro-
duetion of air and water into the gas-gener-
ator. .

K, Fi 1gs. 1 ;md 4, is the rose of a sprmklel‘ 100
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serving for the rapid extinction of the ashes-
resulting {rom the cleaning.

T. is a flue for carbonic oxide.

M are flues forsmoke and products of com-
bustion which pass through N underneath
the roof of the regenerator, and after pass-
ing between the tubes of the regenerator en-
ter the chimney. '

O, Figs. 2-and ¢,
air. CL
o', Fig. 7, are orifices for placing the last
rows of tubes into communication with the
air-chamber Q.

P, Fig. 6, are exit-orifices for carbounic oxide.

Q, Fig. 7,is an air-chamber placing the ori-
fices O for hot air into communication with
one another.

R, Figs. 1, 2, 6, and 7, is an inlet for cold
air into the regenerator.

- 8, Fig. 2, are internal baffles compelling the
cold air to pass into all tke rows of tubes, as
indieated by the arrows. ‘

T, Figs. 1, 6, and 7, is a chimney furnished
with a register n. _

d e f, Figs. 5 and 6, are sight-holes lined
with cast-iron. : v

The treatment of the phosphates in the
first operation by means of alkaline sulphates
or carbonates may be effected by means of a
reverberatory furnace having a slightly-in-
clined bottom or hearth. However, if it is
desired to utilize the carbonicacid or the sul-
phurous acid, retorts and furnaces or ovens
may be employed similar to those just de-
seribed, except that tube x of the retorts C
communicates in such a ease with a central
conduit and not with a condenser, and the
carboniec-acid gases or sulphurous-acid gases
are conducted to apparatus which are in-
tended to store up or else directly utilize the
same. : i

The first operation to be performed is the
elimination of the phosphoric acid from the
phosphate of alumina or phosphate of lime
Dby means of an alkaline snlphate or carbon-
ate,or by means of a mixture of carbonate of
soda and carbonate of potash, or by means of
a sulphate of these two bases. As already
stated, this may be effected either in a rever-
ratory furnace or in retorts of refractory
earth heated by means of carbonic oxide.

X is the tube serving for the escape of the
carbonic acid, (CO,.) This gas passesbya een-

are exit-orifices for hot

- tral conduit toward the place of storage or

Go

N
(928

utilization. Thus the carbonic . acid may
serve for the treatment of theresidual silico-
aluminate of soda (Na0,Al,0,,8i0,) or for
any other purpose.

~ The calcined matter.obtained is composed
of silico-aluminate of soda. and of tribasic
phosphate of soda, (3Na0,PN5.) Itis porous
and canbeeasilylixiviated. VWhensubjected
to lixiviation, the alkaline ftribasic phos-
phate is dissolved out. It isthen evaporated
to dryness and pulverized. The residue of
this first operation is a silico-aluminate of

soda, (Na0,AL0,,S10,.).

460,004

’ The second operation has for its object to
eliminate from the alkaline phosphate the

‘phosphoric acid (PO;) and to reduce the said
‘aecid.

For this purpose the alkaline phos-
phate, silicic¢ acid, and earbon are mlx'ed in-
timately together. The mixture is subjected

“to the action of heat in the retorts Cof a fur-
‘fiace or oven -heated by means of carbonicox-

ide, as illustrated in Figs. 1 and 5 of the an-
nexed drawings. -

70

"The reaction to be produced is illustrated ’

by the following
have taien. i

3N20,PO;--3S10,5C=3(Na0,8i0;)+-P+5C0.

equation in the example I

Theintimate mixture being raised to a bright
red heat in the retorts, the silicic acid attacks
the base, forning an alkaline silicate, and
liberates the phosphoric acid. The latter be-

.ing free isreduced by the carbon, which unites
-with the oxygen of the acid to form carbonic

oxide, (CO.) The volatilized phosphorus (P)
passes by the pipes «# and y into the con-
denser z, where it iscollected. Thecarbonic
oxide and the uncondensed gases pass into
the central conduit-and through the chimney
t into a gas-holder. The combustible gases
thus collected are then, according to the re-

8o

go

95

quirements of the case,conveyedtothe burn- .

ers of furnaces, or preferably to furnaces for

regenerating the wasteheat. Theproducts of’

theoperation are therefore, first, phosphorus,
which is to be purified by the usual means;
second, a simple or complex alkaline silicate,
such as in the example chosen—a silicate of
soda. The degree of acidity of the alkaline
silicate may vary at the will of the operator,
according to the use for which it is intended.

The residual silico-aluminate of soda con-
tains sesquioxide of iron. This residue may
be treated by known means so as to yield a
precipitate of alumina and sesquioxide of
iron, gelatinous silica, and a caustic alkaline
or an alkaline carbonate. o

The separation of the sesquioxide of iron
from the alumina may be effected by means
of trimethylamine, (C,H,NHj,) which precipi-

-tates the sesquioxide of iron and the alamina

and then redissoivesthelatter.. Thisresidue
must not, therefore, be considered a waste
product, foritis possible to recover the greater
part of the alkaline salt. If in place of phos-
phate of alumina, phosphate of lime, and an
alkaline carbonate are employed, forinstance,
the addition of silica may be dispensed with;
the carbonate of lime obtained remaining in
suspension in the melted material, being in-
solable in it.

The first operation will thus be represented
by one of the following equations: first, bone-
ash = 3(P0,,3Cc0) 4+ 18(Na0,C0,) = 3(PO,,3
Na0)-+9Na0-+9Ca0,C0,+9C0,; second, fos-
sil phosphate of lime=(3P0;,5Ca0)+CaFl+
18(Na0,C0,) = 3(’0,;3Na0)+CaF1|9NaO-+
9Ca0,C0,+9C0, The product of the reac-
tions when subjected to a slight lixiviation
and allowed to rest deposits the earbonate of

T0C
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lime (or, as the case may be, calbonatﬂof litne
and fluoride of calcium) and there remains a
solution of tribasiec phosphate of. soda and
-hydrated protoxide of sodinm which is to be
evaporated to dryness. With the productan
intimate mixture is made with silica and car-

bon, which is submitted to the actlou of heat,

10

15

as herembefore stated. . - -
. -'The reactions obtained are represented by
the followmu equation:

3(PO5,3NaO)+9‘€nO+95102+15C 3P+‘N'820 2S102+1500

If desired; the acidity of the silicate may be
modified by inereasing the proportlon of silica,
as before meéntioned. The resultis, first, im-
pure phosphoras
third, carbonic ox1de

- Asit is possible -to modify the deglee of '

; second, an alkaline sﬂlca‘ce, :

.

acidity or of alkahmty, %o is it also p0551ble

' by mixing the alkalies to obtain comple*{ sili-

cates of pot&sh and soda
- T elaim— ’
~In an apparatus for the manufaetule of

phosphorus, alkaline phosphates, and alka- -

line silicates, the combination of a furnace or-
oven, the retorts (!, having pipesz, provided

:

20

with extensions i, the condenser z, having a -

chimney 7, the gasoniéter A, and the regener-
ator B3, substzmtmlly as shown and deeembed
In \Vltnesq whereof I have hereunto signed

30

myname in the presence of two subsou’lmmr '

witnesses. ‘
TOUIS MARIE CHARLES FOLIEDEQHRDI\S
Witnesses: .
D. 1. BRANDOXN,
A. Lr Cam,



