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No Drawing. Application filed December 2, 1924, serial ?o. 753,525, and in Japan December 19, 1983. 
This invention relates to a process of coat 

ing metallic aluminum or aluminum alloy 
with aluminum oxide skin of desired thick 
ness and consists in carrying out electrolysis 
by director alternating current with the met 
EY or its alloy as electrode or electrodes, and 
using electrolyte of an aqueous solution of 
special organic acids such as oxalic and 
malonic acid or their salts, so that the skin 
produced on the surface of the metal or its 
alloy will not check the currentflowing there 
through. The object of the invention is to 
cover the metal or its alloy with aluminum 
oxide skin which is of desired thickness and 
has an excellent property of electric insula 
tion and anticorrosion, together with great 
mechanical strength and hardness, in an easy 

. effective manner. An h 
of special organic oxidizing agents such as 

E. acid, Fi acid or their sodium, 
potassium or calcium salts may also be used 
for the electrolyte of the invention. More 
over, either director alternating current may 
be used for electrolysis. When direct current 
is used, the positive electrode is made of me 
tallic aluminum or its alloy, while the nega 
tive electrode may be any other conductorin 
active to the electrolyte. When alternating 
current is used, both electrodes can be made 
of the metal or its alloy. Concentration of 
electrolytes, current voltage and density, and 
the time of electrolysis may vary according 
to kinds of electrolyte and thickness of the 
The following examples will fully explain 

the invention. 
Eacample I-Aqueous solution of 1.0 to 

3.0 per cent of oxalic acid or its salts is used 
as the electrolyte. When alternating current 
is used for electrolysis both electrodes are 
made of metallic aluminum or aluminum 
alloys, such as duralumin. When direct cur 
rent is used, the positive electrode is made of 
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metallic aluminum or aluminum alloy, while the negative electrode may be metallic alumi 
num or any other conductor inactive to the 
electrolyte. 

In both cases the electrolysis should pref 
erably be performed under the working volt 
age of 60 to 100 volts and the current density 

aqueous solution 

of 905 to 0.03 amperes per square céntimeter. 
After electrolysis of about one hour, the sur 
face of aluminum or its alloy is covered with the skin having yellow or gray enamel like 
luster, which has electrically insulating and 
anticorrosive properties. 
The thickness of this skin increases nearly proportional to the quantity of electricity 

used for electrolysis. V 
Aarample II. Aqueous solution of 1.0 to 

3.0 per cent of malonic acid or its salts is 
used as the electrolyte under the similar 
condition and process of electrolysis as ex 
plained in the Example I, the surface of 
aluminum or its alloy is covered with the skin 
having gray enamel like luster with insulat 
ing and anti-corrosive properties. 

all cases, the temperature of the elec 
trolyte is preferably to remain under 30° C. 
by cooling and continuous agitation is recom 
mended. 

It is a well known fact that the metallic 
aluminum has a special property of checking 
the flow of electric current when it is used as 
the anode on electrolysis. For example, when 
it is used as the electrode in the solution of 
silicates, boric acid, borates, phosphates, 
chromic acid, manganic acid or their salts, or 
of organic acids such as, succinic and citric 
acids; the flow of current is immediately 
checked by the formation of thin film or 
skin on the surface of the metallic aluminum. 
Many attempts have been carried out to 

make electric insulating and anticorrosive 
skin on the surface of metallic aluminum by the electrolytic process in the solution above 
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mentioned, but these have failed to get a suffi 
ciently thick film to withstand several hun 
dred volts, owing to the properties of check 
E. the current by the thin film thus pro 
uced. 
According to the present invention, how 

ever, either by adding a small quantity of in 
organic acids or their salts, in the solution of inorganic oxidizing agents, or by choosing 
solutions of special kinds of organic acids, 
the current flows for sufficient SA, SO 
that a film of E. desired thickness is pro 
duced on the surface of the aluminum or its 
alloy. 
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In the claims the expression aluminum 

material' is intended to cover either sub 
stantially pure aluminum or an aluminum alloy. 
Claims: 
1. In the process of electrolytically form 

ing an insulating and anti-corrosive oxide 
coating on aluminum material, acting as an 
electrode, the step which comprises electrolyz 
ing a solution of a dibasic organic acid com 

- pound in contact with said material. 
- 2. In the Es of electrolytically form 

ing an insulating and anti-corrosive oxide 
coating on aluminum material, acting as an 
electrode, the step which comprises electrolyz ing a solution of an oxalic acid compound 
in contact with said material. 

3. The process of electrolytically forming 
an insulating and anti-corrosive oxide coat 

20 ing on aluminum acting as an electrode which 
comprises electrolyzing a solution of an oxalic 
acid compound in contact with said aluminum 
with a voltage of 60 to 100 volts and a current 
density of .05 to .03 amperes per square cen 

25 timeter. 
4. The process as in claim 3 wherein the 

solution contains from 1 to 3 per cent of the 
oxalic acid compound. 
In testimony whereof they affix their sig 

so natures. 
TSUNETARO KUJ RAI. 
SAKAE UEKI. 
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