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UNITED STATES

PATENT OFFICE.

ARTHUR BENJ. BROWNE, OF CAMBRIDGE, AND EDWIN D
MASSACHUSETTS, ASSIGNORS TO THE AMERICAN ELECTRIC
MAINE.

NATICK,
LEAD COMPANY, OF KITTERY,

D. CHAPLIN, OF

PROCESS OF MANUFACTURING'OXIDS OF LEAD.

SPECIFICATION forming part of Letters Patent No. 563,554, dated J nly 7, 1896.
* Application filed January 28, 1895, Serial No, 536,463, (No 3pecimcnsi)'

To all whom it may concermn: -
Be it known that we, ARTHUR BENJ.

'BrROWNE, of Cambridge, and EDWIND. CHAP-

LIN, of Natick, county of Middlesex, and State
of Massachusetts, haveinventedan Improve-
ment in the Manufacture of Oxids of Lead,

of which the following description, in connec-

tion with the accompanying drawing, is a

specification, like letters on the drawing rep-

resenting like parts.
This 1invention has for its object the pro-

duction of oxids of lead in a cheap and expe-
ditious manner by decomposing a metallic-
lead anode by a current of electricity in an-

alkaline hydrate toform an oxid of lead, such,
for instance, as the brown oxid of lead, sub-
sequent dissolving of the oxid so produced in
an alkaline hydrate forming a plumbate of an
alkaline base, the neutmhzma ¢ of such solu-
tion preclpltatlnfr a hydrated or a carbonated
oxid of lead, according to the character of the

‘neutlahzlnﬂ' agent employed The alkaline
‘hydrate is pr efer ably obtained by the electro-

lytic separation of a solution of a salt of an
alkaline base info an acid and an alkaline hy-

drate, the metallic lead as an anode being de-

composed by a current of electricity in the

alkaline hydrate, the oxid of lead so formed
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being withdrawn and subsequently treated
accordlng to the desired oxid of lead to be pro-
duced, whilethe acidand thealkaline hydrate

are snbsequently recombined to form sub-

stantially the original solutionin fit condltlon
to be used over again.

The nitrate, sulfate, or chlorid of sodium,
or, in fact, any solution of a salt of an alka-

line base which will separate by electrolysis

into an acid and an alkaline hydrate, may be
employed in carrying out our invention, and
preferably such separation 1s maintained by

~ interposing two foraminous diaphragms be-

tween the poles of the electric circuit and
maintaining a pr eponderance of pressure of
the electrolyte upon the inner sides of said

diaphragms during the electrolytic action,
“whereby the acid is maintained separated out-

side of one diaphragm and the alkaline hy-
drate outside of the other, as in another ap-

plication, Serial No. 532,394, filed by us De- |

D or other source of electrical power.

cember 20, 1894, wherein such process of 5o

maintaining the separation of the anion and
cathion is broadly claimed.

The drawing represents diagrammatically
‘and in vertical section a convenlent form of

apparatus for carrying out our invention.
A preferably hooded or closed tank or elec-

trolyzer A* 1S provided with two foraminous

diaphragms a a', through which the electro-
lyte can pass, and d1V1d1nD' the tank intothree
compartments, the anode A and cathode C
being placed in the twoouter compartments,
respectively, and of any sunitable conducting
material not affected materially by the anion
and cation. The anode A is connected bya
wire ¢* with the positive pole of a dynamo D
or other source of electrical energy. A pipe
a?, opening at its upper end into the hood A,
enters the lower portion of a tank E, prefer-

ably at a considerably lower level than the
tank A%, and said pipe is provided with an
inlet at*at the lower portion of the anode-com-
partment of the electlolvzel controlled by a

valve 2.
- Below the ta,nk AX but above the tank E,

“we place a tank B, pieferebly divided 1nto

two - compertments by a foraminous dia-
phragm 0; the diaphragms in both of the
tanks AXand B being preferably canvas or
light textile material. One of the compart-
ments has a hopper-shaped bottom B, pro-

-vided with a discharge-pipe 0%, contr olled by
a valvev', and said compztrtmentis connected

by a pipe b’ with the cathode-compartment of
the tank AX, and it is provided with a suit-
able valve % and in this compartment of
tank B is placed the metallic lead L to be
acted upon, preferablyin pig form, and form-
ing the anode of said tank, connected elec-
tI‘lC&HV by wire ¢ with the cathode C of the
tank AX. A cathode d of suitable conduct-
ing material is placed in the second compart-
ment of the tank B, and it is connected by
wire d’ with the neg ative pole of the dynamo
A pipe

b provided with a valve ¢°, discharges the

contents of the cathode-compar tment into a
tank F, intermediate the tanks B and E, said

55

60

75

30

Qo

95

tank K hawng a discharge-pipe / Openlncr in




Al

10

22

59

35

40

45

50

- stance plumbate of soda.
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the lower part of tank E, the flow being con-
trolled by a valve 2%, while the suction-pipe
¢ of the pump P draws the fluid contents of
said tank K from its upper portion, and by
means of the pump discharge or delivery
pipe e’ said contents are emptied into the
tank A” between the two foraminous dia-
phragms a and o' -

oupposing now that the electric current
passes through the electrolyte in the tank AX
from the anode to the cathode, and in the
tank I3 through the fluid therein from the
metallic lead L fto the cathode d, the elec-
trolyte in the tank A%, which will be a solu-
tion of a salt of an alkaline base, as, for in-
stance, a solution of nitrate of soda, is intro-
duced as fast as needed by pipe ¢ between
the diaphragms a and o', and the pressure
thereof upon the inner sides of the dia-
phragms is the greater by maintaining the
level of the electrolyte therebetween higher
than the level of the liquids in the two outer
compartments. The passage of the electric
current through the electrolyte separates the
latterintonitric acid outside of the diaphragm
¢ and into sodium hydrate outside of the dia-
phragm ¢, and such separation is maintained
by the sald preponderance of pressure upon
the inner sides of the diaphragms. The al-
kaline hydrate flows through the pipe &' into
the compartment of the tank B containing
the metallic lead, and during the electrolytic
action said metallic lead is decomposed and
forms brown oxid of lead, which settles into
the hopper-like bottom B*, from which it may
be withdrawn through the discharge-duct b,

If the brown oxid of lead is desired, it is
withdrawn directly for subsequent use, but
1f other oxids of lead are to be produced the
sald brown oxid is further treated, and to fa-
cilitate such treatment it is conveyed from
the tank B to the tank or vat F.

While the metallic lead has been trans-
formed into brown oxid of lead, the alkaline

hydrate will have been passing through the

diaphragm 0 to the cathode d in the tank B,
andif itis withdrawn therefrom by the pipe b?
and discharged into the tank ¥ it will dis-
solve the brown oxid of lead and form a
plumbate of an alkaline base, in this in-
The plumbate of
soda so formed and in solution is then with-
drawn by pipe f and discharged into the tank
K,which latteris provided with asuitable filter
E’, the plumbate of soda entering below the
filter, as shown in the drawing. By neutral-
1zing the solution in the tank E lead hydrate
will be precipitated, the neutralization being
effected by adding an acid thereto. In the
present instance the nitric acid separated in

the electrolyzer A* is employed as the neu-

tralizing agent. The nitric acid is drawn

from tanlk A%, through tank «?, into tank E,
the valve v of theinlet a® having been opened,
and it is mixed with the plumbate of soda in
solution, neutralizing said solution and pre-
cipitating hydrated oxid of lead, which set-
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| tles to the hopper-like bottom of the tank K,

and 1t 1s removed from time to time by means
of a suitable gate ¢*'. The remaining solu-
tion in the tank E, from which the hydrated
oxid of lead has been precipitated, is, as will
be obvious, a solution of nitrate of soda, and
fit to be used over again. It passes wup
through the filter E' and is pumped out of
the tank I& by the pump P and discharged
into the electrolyzer A*, fresh electrolyte be-
ing added from time to time as necessary.

If itis desired to produce a carbonated oxid
of lead instead of a hydrated oxid of lead, the
solution of a plumbate of an alkaline base
may be neutralized by a carbonic anhydrid,

{ and by means of theapparatus herein shown

such carbonic anhydrid may be produced in
the carrying out of the process. In such in-
stance we would use a solution of acarbonate
of soda in the electrolyzer A*, such electrolyte
being decomposed by the electric currentinto
analkaline hydrate with theliberation of car-
bonic anhydrid, which collects and is re-
tained in the dome A of the electrolyzer.

The alkaline hydrate will be conducted to
the tank B, as hereinbefore, the brown oxid
of lead will be formed therein, and itand the
alkaline hydrate which passes to the cathode-
compartmentin said tank will be withdrawn
to the tank F to form a plumbate of an alka-
line base in solution, and the solution will be
discharged into the tank K, all as hereinbe-
foresetforth. The inlet ¢! in the pipe a® will
then be closed, and the carbonic anhydrid will
be admitted to the upper end of said pipe
from the dome A* and will pass into the
tank I, acting therein as the neutralizing
agent for the solution therein contained and
precipitating a carbonated oxid of lead, which
can bewithdrawn from the tanlk, the remain-
ing solution beingacarbonate of soda in sub-
stantially its original condition and fit to be
used over again in the electrolyzer, making
a continuous process.

While we have shown a form of apparatus
which is well adapted to carry out our pro-
cess convenlently and expeditiously, other
forms of apparatus may be employed, our

' process not being confined to any particular

form of apparatusforitssuccessful operation.
It 1s preferable to make the process con-

tintwous on the grounds of cheapness and ex-

pedition, but it will be obvious that the me-

tallic lead as an anode may be decomposedin

any alkaline hydrate, no matter how pro-
duced or obtained, and the plumbate of an
alkaline base in solution may be neutralized
by a suitable agent, no matter how obtained,

provided such neutralization will precipitate .

an oxid of lead desired.

The production of such desired oxid of lead
may be carried out by the neutralization of
a plumbate of an alkaline base in solution,
no matter how such solution may be obtained
or produced. |

We claim— | -.-

The process of manufacturing oxids of lead,
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- which consists in electrolytically separating | stantially the condition of the original elec-
& solution of a salt of analkalinebase into an | trolyte, substantially as described.
alkaline hydrate, and a neutralizing agent, In testimony whereof we have signed our
dissolving a metallic-lead anode by a current | names to this specification in the presence of 15
5 of electricity in such alkaline hydrate, dis- | two subscribing witnesses. -
solving the oxid of lead so produced by an | ' '
Tkaline hydrate to Torm & plambato of an ARTHUR BENJ. BROWNE,
alkaline base, and neutralizing such solution ' '
by the electrolytically-separated neutralizing Witnesses: |
10 agent, to precipitate the desired oxid of lead, JOHN C. EDWARDS,
and collecting the remaining solution in sub- AUGUSTA E. DEAN.
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