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To aZZ whom zt may concermn:

Be it known that I, ANSON (FARDNER BETTS, .

‘a citizen of the United States, residing at
Troy, county of Rensselaer, and State of New
York, have invented certain new and useful
Improvements in Processes of Eleetrod eposit-

© ing Antimony, of which the following is a

.. with-an insoluble anode.
- - vertical cross-section apparatus arranged for |
the deposition of ﬂ.Iltll’IlDIlV, using an anbti-
‘mony anode.

~ My invention eonsmts partly, in electro-

~ depositing antimony from solutions contain-
ing antimony trifluorid, using

t5
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o speclﬁcatmn accompanied by drawings. |
" Figure 1 is a view in vertical cross-section

in which I show apparatus arranged for the
deposition of antimony from a fluorid solution
Fig. 2 shows in

elther anti-
mony anodes or ‘meoluble ancdes.

Antlmony trlﬂuorld differs from the Ol‘dl-—
nary antimony salts in not being decomposed

by water into insoluble basic antimony com-

. pounds and free acid, so that a depositing so-

< 2

lution can be prepared which is only slightly

acid. The presence of large quantities of free

acids, especially halogen: aclds, is not desw--

a.ble
. The ﬂlJOI'ld solutlon has the advantage thet

if an insoluble anode is used oxygen gas is
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there given off and hydrofluoric acid formed,
“which remains in solution. Hydrofluoric amd_ |
is a good solvent for antimony oxids and basic

compounds, so that the solution efter elec-
trolysis with an insoluble anode is in suitable
condition for dissolving fresh amounts of
basic antimony compounds from which it-is

- desired to prepare metallic antimony.

_40.

45.

. tion 18 desirable.

fluorids are most suitable. -
‘mony anode is being used in the electrolysis
alkalme chlorids may be used with good re-

- I prefer to have the electrolytic bath con-

tain in addition to antimony trifluorid salts

of metals which will not deposit on the cath-
odes with antimony. ' The alkali sulfates and

sults.

A suitable solution contains
eight per cent. SbF;, two

and four per cent. HsSO.. A current density

- In case an anti--

The ﬁresence of sulfurlc acid in the solu—-

per cent. NasSQ, |

'deposﬂs of antlmeny when the solution 1is
pure—that is, free from metals which would
By electrolyzing

such a solution with an insoluble anode such
-a° solution can be la.rgelv deprived of anti-

deposit with the antimony.

mony, oxygen escaping at the anode and leav-

‘1ng a solution containing hydrofluoric acid.

L.ead makes the most suitable inseluble‘ -

en'ode,. which should consist of lead rods to
which free access of solution should -be pre-

60

vented by a layer of porous material, prefer-

ably bv a few layers of cloth surrounding each
rod. The antimony has a tendency to become

~oxidized to the penta.velent form at the anode,
action on

the metal of the cathode, being there reduced-
‘again to the trivalent form.

in which form it has a dissolving

If the cloth 19

absent, enough omdetlon of the antimony in o

the se]utlen may occur to reduce the actual

yield of metal deposited at the cathode to
sixty per cent. of ‘what should be theoretically

-obtained by the amount of electricity passed,
‘while Wlth anodes wrapped in cloth the yield

rmee to from ninety to ninety-five percent. - -
" The anode area should not be over half of
the cathode area, because with the higher
anode current density the formation of pen-

tavalent antimony compounds is reduced. The

voltage required, using insoluble anodes, is

usually from 2.5 to three volts.

sulfuric acid, as 1t is a sulfate of hydrogen

Having reference to the accompanying

drawings, Fig. 1 shows in vertical cross-sec-

tion a tank 1, conta.lmng the antlmonv solu-
tion 2, cathodes 3, on which antimony 4 has

70
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By the term “Sulfate” T mean to mclude L

been depomted and anodes of lead 5, sur-

2 -shows in vertlcal

rounded by cloth 5. - Fig.

cross-section a tank 7, contalnmg the anti-

mony. solution 8, in. Wthh is suspended an

‘antimony anode 9 partly dissolved by elec-

| trolysis, while a correspondmg amount of

| purified autlmeny has been deposmed on the
cathode 10. -

What I ciaim as new, a.nd dESII‘B to secure

- b:;r "Letters Patent, is—-

- 1.. The process of electrodep031t1ng antl-
mony which consistsin electrolyzinga solution

-containing antimony trlﬂuorld with a sulbable o

5o of ten a.mperes per square foot gwes a good 1 ca.thode
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_ - 9. The process of electrodepositing anti- | venting free circulation of the entire solution
" mony which consistsin electrolyzingasolution | to the anode by means of a layer of porous

containing antimony trifluorid and a sulfate | material. ~- e o
with a suitable cathode. = - | 6. The process of  electrodepositing anti- 2o

s 3. The process -of electrodepositing anti- | mony which consistsin electrolyzing a solution
mony which consists in electrolyzing a solution - containing antimony trifluorid with an insolu-
containing antimony trifluorid with an insolu- | bleanode having an electrolyzing-surface con-
ble anode and with a suitable cathode. | siderably smaller than the cathode-surface,
4. The process of electrodepositing anti- | and with a suitable cathode. T

10 fmony which consistsin electrolyzing a solution | Intestimony whereof I havesigned my nam

containing antimony trifluorid with a lead | to this specification in presence of two sub-

‘anode and with a suitable cathode. |

seribing witnesses. -

5. The process of electrodepositing anti- | .. - ANSON GARDNER BETTS.
~ mony which consistsinelectrolyzingasolution | Witnesses: . - = . | | o
- 15 containing antimony ¢rifluorid with a. lead EpwaArD F. KERN,
~ anode and with a suitable cathode, and pre- { ~ WILLIAM VALENTINE:
- DISCLAIMER.

_792_;397-_—'—41?18011Gmdner'Betts; T_rby, N.Y. ProcEss oF ELEéfﬂdngfoaxmd ANTIMONY. '
- Patent dated J une 13, 1905. - IDiscl_aimer filed January 24, 1906, by the p_a.téntee; |
" Enters his disclaimer— A -

| '“To claim No. 1, which reads as follows, to wit: e

- -

B l:j ‘The process of electrodepositing antimony which consists in :__éledhtrdlyfz.ing. 8
solution' containing antimony -trifinorid with a suaitable cathode.”-——[Oﬁ’icial- Gazelle.

Disclaimer in- Letters Patent No, 792,307.
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