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zo azz whom i mayeoneern? 
BeitknownthatI,ANsoNGARDNER BETrs,, 

a citizen of the United States_residing at 
Troy,county of Rensselaer.and State of New 
York, have invented certain new and useful Improvementsin Processesof Electrodeposit 
ing Antimony,of which the following is a 
specification accompanied by drawings. 
Figure 1 is a viewin vertical cross-section 

in which I show apparatus arranged for the 
depositionofantimony from afluoridsolution 
with an insoluble anode. Fig. 2 shows in 
vertical cross-section apparatusarrangedfor 

?5 
the deposition of antimony,using an anti 
mony anode. - - 
My.invention,consists,partly,in electro 

depositing antimony from,solutions contain 
ing antimony trifluorid,using either anti 
mony anodes orinsoluble anodes. - - 
Antimony trifuorid difers from the ordi 

nary antimony salts in not beingdecomposed 
by water intoinsoluble basic antimony com 
pounds and free acid,sothat a depositingso 
lution can be prepared which is onlyslightly, 
acid. The presence oflarge quantities offree 
acids,especially halogen acids,is not desir 
able. - 

The fluorid solution has the adyantagethat 
·if an insoluble anode is used oxygen gas is 
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45 
,tionis desirable. 

theregiven of and hydrofluorie acid formed, 
which remainsinsolution. Hydrofluoric acid 
is agood solvent forantimonyoxidsand basic 
compounds,so that the solution after elec 
trolysis with an insoluble anodeisin süitable 
condition for dissolving fresh amounts,of 
basic antimony compounds from which itis 
desired to prepare metallic antimony. 

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 alkalisulfates and 

again to the trivalent form. 

fluorids are most suitable." ln case an anti 
mony anode is being used in the electrolysis 
?" chlorids may be used with good re 
8ults. - - - · - 

The presence of sulfuric.acid in the solu 
- Asuitable solution contains 

eight per cent- SbFs,two per cent. NasSO4, 
and fourpercent. HaSO4. A current density 

- 5o of ten amperes per square foot gives a good 
-containing a 

obtained bythe amount of electricity 

deposit of antimony when the solution is 
pure?that is,freefrom metals which wouid 
deposit with theantimony. Byelectrolyzing 
such a solution with aninsoluble anode such · 
a solution can be largely deprived of anti 
mony,oxygen escaping at the anodeand leav 
ing a solution containing hydrofluoric acid.? 
Lead makes the most suitable insoluble 

anode,which should consist of lead rods to 
which free access of solution should be pre?? 
vented by a layer of porous material,prefer 
ably by afew layers of cloth surroundingeach 
rod. Theantimony has a tendencyto become 
oxidized tothe pentavalent form atthe anode, 
in which form it has a dissolving action on 
the metal of the cathode,being there reduced 

If the cloth i8 
absent,enough oxidation of the antimonyin 
the solution may occur to reduce the actual 
yield of metal deposited at the_cathode_to 
sixtypercent.of whatshould be theoretically 

- passed, 

while with anodes wrappedin cloth the yield 
rises to from ninety to ninety-five percent. 
,°Theanode area should not be over half of 
the cathode area,because with the higher 
anode current density the formation of pen 
tavalentantimonycompoundsisreduced The 
voltage°required, using insoluble anodes,is 
usually from 2.öto three volts. - 
Bythe term °sulfate°I mean to include, 

sulfuric acid,asitis a sulfate of hydrogen. 
Having reference to the accompanying 

drawings,Fig.1 shows in vertical.cross-sec? 
tion a tank1,containing the antimony solu 
tion 2,cathodes 3,on which antimony 4 has 
been deposited,and anodes of lead 5,8ur? 
rounded by cloth 5. Fig.2shows invertical 
cross-section a tank 7,containing the anti?? 
mony solution 8,in which is suspended_an 
antimony anode 9,partly dissolved byelec? 
trolysis,while a corresponding amount of 
purified antimony has been deposited on the 
eathode 10., - , , - 

What I claim as nev,and desire to secure 
byLetters Patent,is?? ·, , 
1.The process of electrodepositing anti monywhichconsistsinelectrolyzingasolution 

timony trifluorid with a suitable? 
cathode. 
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2. The process of electrodepositing anti 
monywhichconsistsinelectrolyzingasolution 
containing antimony trifluorid and a sulfate 
with a suitable cathode? - - 

3. The process…of electrodepositing anti 
1nonywhichconsistsinelectrolyzingasolution 
containingantimonytrifluorid with an insolu 
ble anodeand with a suitable cathode. 

4. The process of electrodepositing anti monywhichconsistsinelectrolyzingasolution 
containing antimony trifluorid with a lead 
anode and with a suitable cathode. ä. The process of eeeóiewiting anti 
moywie? consistsinelectrolyzingasolution 
containing antimony trifluorid with a lead? 
anode and with ä sitablecathode,and pre 

A 

to the anode by 

792.8o7 

ventingfreeeirculation oftheentiresolution 
means of a layer of porous 

material. - - - - - 

6. The process of,electrodepositing anti 
monywhichconsistsinelectrolyzingasolution 
gontainingantimonytrifluoridwith aninsolu bleanodehavinganeleetrolyzing-surfacecon 
siderably smaller than the cathode-surface, 
and with a suitable cathode. - 

In testimogy whereofIhavesignedmyname 
to this specification in presence of two sub 
scribing witnesses. . - 
, ANSON GARDNER BETTS. 
Witnesses: , - - - 

EDwARD F. KERN? - - 
WDLLIAM VALENTINE? 

DISCLATMER. 
792,807—4nson GardnerBets, Troy, N.Y.· PRocE88 or ELEGrEooreosrrrNG ANTIMoNY, 

- Patent dated June18,1905. Diselaimer filed January24,1906,by the patentee. 
Enters his diselaimer? 

"To claim No.1,which reads as follows,to wit: - ,~? 
*1. The process of eleetrodepositing antimony which consists in electrolyzinga 

solution containing antimon 
Januaryso,7906] 

ytrifuorid with a suitable cathode."?[O?ca Gazefe 
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