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It is known to use sintered anodes of tantalum or nio 
bium in the manufacture of electrolytic condensers. These 
anodes ‘are manufactured from the corresponding metal 
powders. The electrical quality of the anode is affected 
by the chemical purity and particle size ‘distribution of 
the powder as well as by the surface in the sintered shape. 

It has now been found that, especially for a high ca 
pacity yield, it is not only the 'abovementioned proper 
ties of the metal powder used for the anode manufacture 
which are important, but that additional properties which 
are determined by the method of manufacture of the metal 
powder are of great signi?cance. It has ‘been found that 
particularly advantageous metal powders for the manu 
facture of anodes may be obtained by thermite reduction. 
The present invention therefore relates to a method for 
the manufacture of tantalum and/or niobium powders 
which are suitable for the manufacture of sintered anodes 
for electrolytic condensers, characterised by reducing 
tantalum chloride and/or niobium chloride and/or tanta 
lum oxide and/ or niobium oxide with magnesium metal 
and/ or calcium metal, optionally in the presence of alkali 
chlorides and/or alkaline earth chlorides, mixing the re 
sulting metal powder, after washing out the salts in a 
manner which is in itself known, with, at most, the 
stoichiometric amount of carbon and/or carbide neces 
sary for the formation of CO relative to the amount of 
oxygen present, purifying the mixture by sintering in 
vacuo at temperatures of 1600 to 2200° C., hydrogenat 
ing the sintered powder in a manner which is in itself 
known, grinding it and dehydrogenating it. 
The reduction (or ignition) of the tantalum compounds 

and/or niobium compounds with magnesium metal and/ 
or calcium metal takes place in the manner which is usual 
for thermite reactions. The magnesium may ‘be used in 
the form of ?lings, grit or powder, and an excess is ad 
vantageously employed. The reaction is preferably car 
ried out in an inert gas atmosphere. The thermite com 
position may, if desired, also be diluted with alkali chlo 
ride and/or alkaline earth chlorides. The tantalum com 
pounds and/or niobium compounds may be used in the 
form of oxychlorides or alternatively in the form of dou 
ble chlorides with alkali chlorides. In a preferred embodi 
ment of the present method, tantalum pentachloride is 
reduced with magnesium. 
The puri?cation of the metal powder obtained after 

washing, by treatment with carbon and sintering in vacuo, 
takes place in a manner which is in itself known. The car 
bon may be added in the form of carbon 'black or graphite 
or metal carbide. The use of graphite is preferred. Suitable 
sintering temperatures are those from 1600 to 2200° C. 
As a result of the sintering the metal powder is largely 
freed of metallic and non-metallic contaminants. Follow 
ing the sintering the powder is hydrogenated in a man 
ner which is in itself known, ground, and again dehydro 
genated. ‘ 

The subject of the present invention also comprises the 
use of the powders manufactured according to the inven~ 
tion for the manufacture of sintered anodes for electro 
lytic condensers, as well as the electrolytic condensers 
containing such sintered anodes. The manufacture of the 
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anodes and their incorporation into the electrolytic con 
densers takes place in a manner which is in itself known. 

EXAMPLE 1 

360 parts of powdered TaCl5 and 74 parts of mag 
nesium grit are mixed under argon and poured into an 
Inconel tube. The Inconel tube is provided with an argon 
bypass and ?xed in a vertical position. The tube wall 
is now heated to red heat at the level of the end of the 
charge, by’ means of a burner, as a result of which the 
reaction mixture is ignited'and ‘burns in a downward di 
rection. When the reaction has taken place the pipe wall 
is cooled with water and the product, which is a solidi 
?ed salt melt pervaded with spongy metal, is taken out 
and broken up. The metal is isolated by several times 
leaching out the reaction mass with dilute hydrochloric 
acid followed by water, and subsequent ?ltration and dry 
ing in a vacuum cabinet. The material still contains the 
following impurities, in parts per million: 

0 _______________________________________ __ 9500 

N ______________________________________ __ 75 

Fe .. __ -_ __ 105 

Ni _______________________________________ __ 10 

Cr _______________________________________ .. 10 

Mg 780 
Mn ______________________________________ __ 53 

Al _______________________________________ __ 29 

Si ______________________________ _._ _______ .. 68 

Ca _______________________________________ __ 4 

100 parts of this material, whose particle size at most 
reaches 250p, are thoroughly mixed with 0.67 part of a 
?ne graphite (particle size less than 40/1) and then pressed 
into porous tablets. The tablets are slowly heated to 1800° 
C. (pyrometrically determined, uncorrected) in a high 
vacuum furnace, and are then kept at this temperature 
for 30 minutes. The vacuum at the end of the heating 
period is 10"‘l mm. Hg. 

After cooling, the product is hydrogenated in the known 
manner. The hydrogenated tablets are broken up in a 
tantalum-lined stamping mill and are then sieved. This 
material is dehydrogenated in a high vacuum at 700° C. 
The free flowing powder exhibits the .following charac 
teristics: 

Speci?c surface (BET) ______ __ Approx. 0.16 m.2/ g. 
Oxygen content _____________ _. 1660 parts per million. 
Carbon content _____________ __ 25 parts per million. 
Nitrogen content ____________ _. 77 parts per million. 
Iron content ________________ _.. < 10 parts per million. 
Nickel content ______________ _. < 10 parts per million. 
Chromium content _____ _.-e____ <10 parts per million. 
Magnesium content _________ __ <1 part per million. 
Manganese content __________ _. <1 part per million. 
Aluminum content __________ __ < 10 parts per million. 
Silicon content _____________ __ <10 parts per million. 

For comparison purposes, a powder of similar purity 
and similar surface was produced from electrolytically 
deposited tantalum consisting of massive dendrites, by 
hydrogenation and grinding. 
Speci?c surface _____________ _. Approx. 0.17 mP/g. 
Oxygen content _____________ _. 1430 parts per million. 
Carbon content _____________ __ 58 parts per million. 
Iron content ________________ _. <10 parts per million. 
Nickel content ______________ -. <10 parts per million. 
Chromium content __________ __ < 10 parts per million. 
Magnesium content __________ _. <1 part per million. 
Manganese content __________ _. <1 part per million. 
Aluminum content __________ .. <10 parts per million. 
Silicon content _____________ _- < 10 parts per million. 

Crude anodes are pressed from both powders. 
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The two types of anodes are now jointly sintered, with 
the ?nal sintering temperature being about 2050“ C. They 
are subsequently formed in 0.01% strength phosphoric 
acid at 200 volt, and their capacity is measured. A spe 
ci?c capacity of 2800;»f-v. per g. of tantalum was found 
for the product manufactured according to the invention, 
and a speci?c capacity of 2380p.f-v. per g. of tantalum 
was found for the comparison powder. 

EXAMPLE 2 

The starting material is puri?ed with tantalum car 
bide in an analogous manner to that described in Exam 
ple 1. For this, 100 parts of crude tantalum are thorough_ 
ly mixed with 10.15 parts of a tantalum carbide having 
an analysed carbon content of 6.23% and an uper parti 
cle size limit of 4071.. 2 parts of naphthalene are then 
added as a lubricant, and porous tablets are pressed. 
Sintering and working-up takes place as in Example 1. 
The ?nal product has the following properties: 

Speci?c ‘surface _____________ __ Approx. 0.15 m?/ g. 
Oxygen content _____________ _. 2140 parts per million. 
Carbon content _____________ _- 108 parts per million. 
Nitrogen content ____________ _. 155 parts per million. 
Iron content _______________ .... 32 parts per million. 
Nickel content ______________ _. < 10 parts per million. 
Chromium content __________ __ <10 parts per million. 

What is claimed is: 
1. A process for the manufacture of tantalum powders 
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sintered anodes for electrolytic condensers, which oom 
prises reducing a member selected from the group con 
sisting of tantalum chloride, tantalum oxychloride, nio 
bium chloride, niobium oxychloride, tantalum oxide and 
niobium oxide with a member selected from the group 
consisting of magnesium metal and calcium metal, mix 
ing the resulting metal powder, after washing out the salt 
in a manner which is in itself known, with at most the 
stoichiometric amount of a member selected from the 
group consisting of carbon and metal carbide required 
for the formation of CO relative to the oxygen content 
present, purifying by sintering in vacuo at temperatures 
of 1600 to 2200° C., hydrogenating the sintered powder 
in a manner which is in itself known, grinding it and de 
hydrogenating it. 

2. A process according to claim 1 which comprises re 
ducing TaCl5 with magnesium. 

3. A process according to claim 1 which comprises 
using graphite. 
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