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Loms MARIE (“II.ARL}L S. FOLIEDE ISTARDINS,

' APPAHATUSFOR.THE.MAHUFAGTURE OF PHOSPHORUS AND ALKALINE SILICATES.

——r o am

OF TOULOUSE, FRANCE.
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SPECEFIGATION fooming part of ~Ible'ttersPa,tent No. 460,004, dated September 22, 18951.,

- -Application filed September 13_,_1890, Serial No. 364,874,

1o dll whom it ma 1 CORECCTTi:

Be it known that 1, LOUIS MARIE UHARLES
FOLIEDESJARDINS, ehemnt a citizen of the
‘Iiepublie of- I‘rance rebtdmw at Toulouse,

5 Ilaute-Garonne, FIaHCP hmemvented ANeW
and aseful Apparatus for the Simultaneous
Manufacture of Phosphorus, Alkaline Phos-

. phates, and Alkaline Silicates, (for which 1

. haveobtained a patentin France, No. 203,942,
ro dated February 24, 1890;) and T do heleby
- declare that the following is'a full, clear, and
-exact description.of the same.

- My inventionrelates toan improved appa-
ratus for ‘the simultaneous manufacture of

r5 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
~ intoone that is unattended by danger to the
20 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 vertical section the gas-generator and the
25 furnace or oven with its regenerator. The
right-hand portion is a vertical section of the
furnace or oven with its regenerator on the
. line VIII IX X XTI of Fig. 2. The left-hand
portion is a vertical section of the gas-gener-
30 -ator on the line I II of Fig. 6. Fig. 2
- cross-section-of the furnace or oven with the
regenerator. Fig. 3 is a eross-section ol the
- gas-generator, taken through the charging-
opening . Tig. 4 is a front elevation of the
35 gas-generator. Ifig. 5 is a front elevation of
theiurnace or oven with its condensers, l'ig.
6 is a horizontal section of the gas-generator
-on the line IV V VI VIIof Iig. 1, and a hori-
- zontal section of the regenerator on the line
1o XNIT XIII XTIV XV of Fig. 2. TFig. 7is a plan
of the gas-generator and a horizontal section
of the regeneratoron the lineIX X X VI and
NVII of Fig. 2. -
- Theappar atus comprises a furnace or oven

i
e

rotorts. Theseretorts C, whicharve of vrefract-
ory eartl, may, if it be thought desirable, be
provided *ﬁltll an internal ]mmw of magne-
-site. They have a slight 11101111&11011 to allon

50 of the ov er flow either of the product rmnlmm

(No model.)

18 A,

the waste heat; D, the

“in whiceh'are arranged a suitable number of |

Patented in France February 24, 1890, No, 203,942,

ur  wrr—

| from the mineral phosphatesor the bone-ash
in the first opesration or of the residual alka-

line silicate from the second operation.
T'he retorts are furnished with a tap-hole .

The plugs V for closing the retort and the 53
tap-hole a are furnished mth 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.  Kach retort is provided at its 6o
upper part at the side near the opening of
the retort with a pipe x for allowing of the
escape of gases and formed in.one piece with

it for a extmn length. Drass extensions i
(in the manufacture of phosphorus) are fitted 65
on the pipe x, and serve to conduct the gas
into the condenserz. Onthe right-hand side
of IFig. 5 the eondenser > 1S in sectloﬂ.&nd (s

shown as connected by the extensions ¥ to the

pipes x, whereas on the left of said figure the 75
condenser is in elevation and the extensions
y leading thereto have been broken away. A
condenser z, provided with a draft flue or

~cehimney /, communicates with a central con-

duit, which conveys the carbonic oxide and 75
othel nncondensed gases 1nto a _,.fxsometer or
cas-holder. (Not shown) |

One or more gasometers are provideﬂ in
the manufacture of phosphorus.for the re-
ception of combustible gases, which on pass- 3¢
ing from the last gclsometer are conveyed by
& plpe to the burners, where they are to be
utilized according to requirement.

A is the gasometer; B, the regenerator of
aallery or passage for 3s
working the g 1‘5—“‘61161‘&'[01"% K, the galleryor
passage for w mhnw the Iewenelatms IY, the
door of the furnace or oven:; U, the cha,t*trmn'-
plug, .:111(1 II the ash-pit dmu

«, I'ig, 7, is a sight-hole, closed hy & cfxst- 00

1ron phw fm {.,11.‘:11)1111“ the conduit I, for car-

bonic oxide to be e\mmned and to be eleé,}ud
from dust carried along in suspension/’ /
I, Pigs. 1 and G, are openings provided with
cast-iron plugs for the passage ot cleaning- 95
bars during the cleaning.
J is a cast-iron port serving for the intro-
duection of air and watel mto the gas-gener-

ator. . -
1, Bl gs. 1 ELlld 4, 1 the rose of a Sprlnkler 100
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serving for the rapid extinetion of the ashes

resulting from the cleaning.
L. 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 6,
alr. L

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 carbonic oxide.

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

‘R, Figs. 1, 2, 6, and 7, is an inlet for cold
air into the regenerator. o
- S, Fig. 2, are internal baffles compelling the
cold air to pass into all tke rows of tubes, as
indicated by the arrows. |

T, Figs. 1, 6, and 7, 1s a chimney furnished
with a register n. | | |

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

- 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 & of the retorts C
communicates in such a case with a central
conduit and not with a condenser, and the
carbonic-acid gases or sulphurous-acid gases
are conducted to apparatus which are in-

are exit-orifices for hot

tended to store up or else directly utilize the

Same. -

The first operation to be performed is the "

elimination of the phosphorie acid from the
phosphate of alumina or phosphate of lime
by means of an alkaline snlphate or carbon-
ate,or by meansof 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 1s the tube serving for the escape of the
carbonic acid, (CO,.) This gas passes by a een-

- tral conduit toward the place of storage or

utilization.
serve for the treatment of theresidual silico-
aluminate of soda (NaO,Al,0,Si0,) or for
any other purpose. |

~ The calcined matter. obtained is composed
of silico-aluminate of soda and of tribasic
phosphate of soda, (5NaO,PP0)5.) Itis porous
and can beeasily lixiviated. YWhensubjected
to lixiviation, the alkaline ftribasic phos-
phate 1s dissolved out. It is then evaporated
to dryness and pulverized. The residue of
this first operation is a silico-aluminate of
soda, (Na0,AL,0,,S10.,.}). | -

Thus the carbonic . acid may

{into a gas-holder.

460,004 -

_-"Tllé second ope ‘ation-has for its object to
eliminate from the alkaline phosphate the

phosphorie acid (PO;) and to reduce the said
acid. Yor this purpose the alkaline phos-

phate, silicic acid, and earbon are mi’;{:ad in-
timately together.. The mixture is subjected

‘to the action of heat in the retorts Cof a fur-
I nace-or oven -heated by means of carbonic ox-

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

70

75

The reaction to be produced is illustrated

by the following equation in the example 1
have taken. | e

| 3Na0,PO,-13Si0.,4-5C=3(Na0,8i0,)+P-+5C0.
Theintimate mixture being raised to a bright
red heat in the retorts, the silicic acid attacks

the base, forming an alkaline silicate, and
liberates the phosphoric acid. The latter be-

ing freeisreduced 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 7y into the con-
denser z, where it iscollected. Thecarbonie
oxide and the uncondensed gases pass into
the central conduit-and through thechimney
The combustible gases
thus collected are then, according to the re-

30

go

95

quirements of the case,conveyedtothe burn-

ers of furnaces, or preferably to furnaces for

| regenéerating the waste heat. The products of”

the operation 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 caustie alkaline
or an alkaline carbonate. .

The separation of the sesquioxide of iron
from the alumina may be effected by means

of trimethylamine, (C,1I,NI,,) which precipi-
-tates the sesquioxide of iron and the alumina

and then redissoivesthelatter.. This residue
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 areemployed, forinstance,

the addition of silica may be dispensed with,

the carbonate of lime obtained remaining in
suspension in the melted material, being in-
soluble in it.

The first operation will thus be represented
by one of the following equations: first, bone-
ash = 3(P0,,3C¢0) -} 18(Na0O,CO,) = 3(PO,,3

NaO)-+9NaO-+9Ca0,CO,-+9C0,; second, fos-

sil phosphate of lime=(3P0,,3Ca0)+CaFl4-
18(NaO,CO,)=3(P0,;5Na0)+CaFl|9INaO-}
3Ca0,CO,}+9C0O, The product of the reac-
tions when subjected to a slight lixiviation
and allowed to rest deposits the carbonate of

T10C
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~ lime (or, as the case nay be, carbonatnof lime |
- and fluoride of caleium) and there remains a
solution of tribasic phosphate of. soda and
“hydrated protoxide of sodium whieh is to be
-evapomted to dryness
-~ intimate mixture is made with silica and car-
bon, which is submitted to the action of heat,
as herembefore stated. .

-The reactions obtained are represented by"'

10 the fellowmfr equation: _
3@05,3Na0)—|~9\?ao+95102+150 3P+q'¢aﬂo 231024-1500

If desu'ed the acidity of the silicate may be

- modified by increasing tire proportion of silica,

15 as beforeméntioned. The result is, first, im-

pure phosphorus
‘third, earbonic exrde . :

- Ae it is possﬂele to morhfv the deglee of

With the productan i

s second, an alkahne sﬂleate, |

| acidity or of :Ilkfﬂlﬂlt}, $0 is it alse possnble |
by mixing the alkalies to ebtam comple*{ 5111- 20
cates of pomeh and 'SOdd | | |
I elaim—
~In an apparatus for tl;e me,nufactule of
phosphorus, alkaline phosphetes, and alka- -
line silicates, thie combination of a furnace or
oven, the retorts C, having pipes x, prowded-_
with e*«:[ensmm Y, the condenser z, having & -

| chimney ¢, the gasometer A, and the regenel-'

ator b3, eubstentm]ly as shewn and described.
In wﬂnese whereof I have hereunto signed 30
' myname in the presence of two subsmlbmﬂ'_ |

witnesses. |

- TOUIS MARIE C'HM‘H:S FOLIEDEQHRDI\S
Wltnesses* o .

D. I. BRANDON,

.A. IJ}T! (1'-‘111 '

.
.
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