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To aaZZ whom Lt My concerm:
Be 1t known that I, HEINRICH ALBERT, of

Blebuch 011—t11e-Rh1ne ‘Germany, have in-

|

vented an Improved Process for the Manufac-

5 ture of Phosphates of Alkalies, of “111011 the '

following is a specification.

- This 11weutlon relates to a pr ocese for the
manufacture of phosphates of alkalies; and
- it consists in the process of producing caustic

“ 10 alkalies by electrolysis of phosphm i¢c acid

and such soluble salts of the alkalies as by
ordinary chemical reactions do not undergo

o double decomposition in the presence of phos-

15 by formed by electrolysis are decomposed,

- phoricacid. Thephosphatesofalkalieshere-

Torming caustic alkalies, while phosphoric
acid, 1ecombmed as salt ot lime, &ec., is 1e-
eoveled |

The pr oeeSs hitherto used for the memlf.:w-'
.~ 20 ture of phosphates of the alkalies was never.

a satisfactory one for the recason that the
phosphoric acid obtained from crude phos-
phate and sulfuric acid was neutralized with
alkaline carbonates, whereby the carbonic

25 acid was lost. Even the later methods for
pl()ducln(r the corpespondiﬂg Sar].ts dil"eCﬂ)T'

from -the crude phosphate did not yield a
- profit on accountof the unsatisfactory results.

- Ihavesuncceeded in producing the phosphates

. 30 of the alkalies in a pure state in an econom-

1cal manner by the action of the electfrical

current on phosphoric acid and the corre-
sponding salts of the alkalies, such as the
nitrates, sulfates, and ehlorlds, &e., of the

-+ 35 alkalies. The reaemons occurring, in case

nitrate of soda is used, are e\:plamed by the

followmo* equations:
1. NaNO,;+H,PO,=HNO,+NaH,PO,.

40 2. 2NaNO,+H,P0,=2HNO,+Na,HPO,.

3. 3NaNO,+H,PO,=3HNO,}Na,PO,

If solutions of phosphoric acid and of the
salts of the alkalies, like nitrates, sulfates,

45 and chlorids, &e., of whatsoever concentra-

tion, are submltted while separated by a
- proper diaphragm, Lfor instance, a diaphragm
of porous clay work, to the action of the elec-
trical current, either at or dinary or an ele-

| 50 vated tempelafum e, sepmatlon of the respec-

tive ecu]s takes place, and nitric acid, sulfm 1C |

acld or 011101111 is Set free at the anode. In
or del to obtain the volatile substances like

nitric acid, chlorin, &e , 1t 18 only mecessary
to heat the eolumons Ineemueh as hereby, 53

as well as by the effect of the electr olytic proc-
ess, the volume of the solution in contact
with the anode is quickly reduced, a con-
tinual addition of fresh salt solutionis needed
On the cathode the corresponding phoephab

salt is formed, as, for instance, the mono, di,

or tri basic 1}h08phete of pomsh soda, &e.

The formation of these respective selts de-
pends on the quantity of salts used on the
anode. The process may be interrupted at
the proper time for the purpose of obtaining
either the mono or the dior tri basic salt. If

60
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the solution of phosphoricacid is sulliciently .

strong, the salts formed are deposited in solid
state on the cathode and may be dipped out:
otherwise the cathode solution has Lo be con-
centrated. |

The phosphates ovtained electrolyticallyin

the manufacture of caustic: alkalies, for in-

stance, with caustic lime. Salts, as Chili

saltpeter and chlorid of sodium, and SO on,

which do not undergo double deeomposition'

are, in the presence of phosphoric acid, con-
verted by electrolysisinto products which can
be directly split up, whereby the phosphorie
acid returns to the manufacturing process or
may be otherwise employed. It must be re-
membered that in 1his process the cost of the
splitting-up operation performed on the salts
i1s completely covered by the recovery of the
phosphoric acid and that the yield of caustic
alkali 1s theoretically proportional to the
amount of the salt used, as, for instance, ni-
trate of soda.

My process possesses the fellowmn* advan-
tages: First, the processis a contmuous one;
seeond in plaee of the expensive car bonates
of allmlles hitherto used, as, for instance,
soda, such cheap salts as Chili saltpeter, &e.,
areemployed; third, valuable substanceslike

70

this manner may also be. applied d1lect1y to .

75
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nitric acid, sulfuric aud &c., are obtained as

by- products fourth, the concentration of the
solution by evapor ation may be completely
omitted; fifth, the alkaline phosphate thus
cheaply pr oduced may be directly converted
into caustic alkali by treatment, as, for in-

100




- stance, with qui_cls*:lime,' while the phoSphoric. 1
acid in the shape of phosphate of lime returns
to the manufacture or is otherwise employed.

10

An apparatus for carrying out my process

18 shown in the accompanying drawing.

In the drawing, a is a wrought-iron vessel
which 18 coated with cement or similar mate-

rial b. This vessel is divided by a diaphragm

. of porous clay or similar substance covered
by a coating ¢ of cement or similar material.

- The phosphorous solution (phosphoric acid)

20

the salt solution through the pipe f.
trodes I K’ dip into these solutions and re-
celve electric current by means of the wires
D D', respectively. The anode is preferably
made of carbon and the cathode of lead or a

is contained in the compartment A and a

chlorid-of-sodium solution in the compart-

‘ment b, the phosphorous solution (phosphoric

acid) being broughtin through the pipe e and
Lilec-

metal not attacked by phosphoric acid. The

- chlorin which is liberated by the process of
~ decomposition escapes through the pipe g.

' facturing phosphates of the alkalies which

A cock /vis provided for draining off the liquid
when desired. | B |
What I ciaim is—
- 1. The herein-desceribed process of manu-

o - '5.72,'512-_

consists in forming a bath of phosphoric acid
and a bath of one or more of the soluble salts
of the alkali metals, associating the said two
baths together in an electrical ecircuit, the

| said baths being separated by a porous dia-
phragm and thereupon electrolyzing the said

combined baths by passing a current of elec-
tricity therethrough, whereby a mono, di or
tri basic phosphate of the alkali employed is
produced at the cathode. S

2. The herein-described process for the

manufacture of caustic alkalies which con-

sists 1n forming a bath of phosphoric acid and

a bath of one or more of the soluble salts of
the alkali metals, associating the said two
baths together in an electrical circuit, the said
baths being separated by a porous diaphragm
and thereupon electrolyzing the said com-

30

35

40

45

bined baths by passing a currentof electricity

therethrough, whereby a mono, di or tri basic

| phosphate of the alkali employed is produced-

at the cathode, and treating the phosphate of

the alkali produced with lime, substantially

as deseceribed.

Witnesses:
JEAN GRUND, _
- IFrRANK H. MASON.

IEINRICH ALBERT.
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