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PROCESS FOR THE PRODUCTION OF GOLD . 
POWDER IN PLATE-LET FORM - ' - 

The invention concerns a process for the-production 
of flake'(platelet) gold‘powder by reduction of aqueous 
hydrochloric acid solutions of chloroauric (lll) acid 
(HAuCl4) with unsaturated alcohols, i.e., ethylenically 
or acetylenically unsaturated alcohols, in‘ the presence 
of a protective colloid. ' ~ *1 - - '> ~ 

Gold powder of various "particle sizes and shapes is 
employed in many areas of the arts, as for example,"for 
the production of ‘decorative articles, ele'ctrical con 
ductors and resistanc'es,’orvfor printed circuits; 

In the previously knowh"proc'éss for the ‘production 
of gold powders by the'reduction' of gold salt-‘solutions 
with chemical reducing agents, the powder forms as ir 
regular particles, frequently even as needles. 1n the'in 
dustrial use of gold powder, especially for conductive 
pastes, however, it has been‘shown that ?ake particles 
are better‘ suited for such purposes than powders which 
consist of other particle formsj Forythe production of 
?ake type gold powde'rQc'us'torna‘rily crystalline powder 
is started with and it is ground with steel balls 'in'a ‘ball 
mill for a long time. Suitably, there are added grinding 
assisting agents as, for example, fatty acids or organic 
hydrocarbon, Short US. Pat. No. 3,539,114. Because 
of the ductility of the gold, the starting crystallites are 
shaped thereby to more or less large ?akes. However, 
these processes have the disadvantage that they are 
very time-consuming and a product is produced that 
does not ful?ll all of the requirements placed on a true 
?ake form of gold powder. 
Therefore, it was the problem of the present inven 

tion to find a process which permits the direct produc 
tion in a chemical way of a ?ake form of gold powder 
directly from the solution of a gold salt. 

It has now been found according to the invention that 
there can be obtained well formed, ?ake gold powder 
directly by reduction of gold solutions if one starts with 
an aqueous, hydrochloric acid solution of chloroauric 
(111) acid and reduces this with an ethylenically or acet 
ylenically unsaturated alcohol in the presence of a pro 
tective colloid. 
As the protective colloid there is preferably used gum 

arabic in an amount of 2 to 6% of the mixture. How 
ever, there can also be used other colloid constituents 
such as dextrin methyl cellulose, tannic acid, gum trag 
acanth, sodium algenate, potassium algenate, gelatin, 
kolophonium etc. The amount of protective colloid can 
also range from 2 to 15 % of the weight of the mixture. 
As the reducing agent there can be used any ethyleni 

cally or acetylenically unsaturated alcohol, e.g., a1 
kenols such as allyl alcohol, methallyl alcohol, crotyl 
alcohol, oleyl alcohol, linolyl alcohol or alkinols such 
as propargyl alcohol or citronellol. 
Expecially valuable are alcohols having a double 

bond (or triple bond) in the alpha position, especially 
allyl alcohol and/or propargyl alcohol. There can also 
be used as reducing agents enediols and other organic 
Compounds which have an OH group adjacent to a dou 
ble bond. 
Preferably the reduction to gold powder takes place 

at a pH of between 0 and 4. The hydrochloric acid solu 
tion containing chloroauric (Ill) acid must contain at 
least 5% of gold by weight. With solutions containing 
less than 5% gold, there is no separation of ?ake shaped 
powder. There is no critical upper limit on the amount 
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of gold, e.g., itcan be present up. to a saturatedsolu 
tion. By variation of the reduction parameters such as 
temperature or pH value, the size of the ?akes can be 
in?uenced i'n ~the rage of, for example, 1V to 50 mp 
whereby the gold crystallizes in the form of triangular 
or hexagonal ?akes.‘ ' ~. =’_ I , , 

Generally, the reduction takes place by.‘ slowly drop 
ping the reducing agent into a solution mixture of chlo 
roauric (Ill) acid and protective colloid. The amount of 
reducing agent added depends on the gold content ‘of 
the'solution‘. Preferably the amountof reducing agent, 
however, is greater than that stoichio'ni‘etrically needed 
for reaction with‘ the gold in order’ that the'reduction is 
quantitative. ‘ ‘ * - - =1 - " 

' Very ?nely crystalline gold ?akes are obtained if the 
chloroauric (‘111) acid solution is treated with the reduc 
ing agent at low temperatures (e.g., room temperature 
such'as~18°—25°C.) diluted'iwith wateriand the solution 
allowed to decol’orize‘rThe‘n the':mix'ture.is heated to 
80°—'90",C. whereuponT the ‘gold powder precipitates. 
The temperature can this‘ range from room tempera 
ture to the boiling point. ' ‘ " 

The ?ake shaped gold powder produced by the pro 
cess of the invention is especially‘suited for decorative 
and thick ?lm-conducting pastes because of its good 
screen printing properties and the high electrical con 
ductivity of the baked conductor path. 
Unless otherwise indicated, all parts and percentages 

are by weight. 
The process of the invention will be further explained 

in the following examples. 

EXAMPLE 1 

3.3 kg of an HAuCl4 solution containing about 33% 
Au was diluted with soda lye to pH 0.5-1 and treated 
with 2 kg of aqueous 30% gum arabic solution. There 
was added with stirring at a maximum temperature of 
30°-35°C. 1 liter of allyl alcohol in the course of 90 
minutes. The reduction mixture was held at room tem 
perature until the ?rst appearance of gold ?akes, then 
warmed to 60°—70°C. and held there for about 15 min 
utes. The gold powder was washed by decantation with 
water and alcohol, ?ltered with suction and dried at 
70°C. There was obtained thereby a quantitative yield 
of crystalline ?akes of particle size of 25 mp or less. 

EXAMPLE 2 

A mixture of 750 ml of allyl alcohol and 250 ml of 
propargyl alcohol was dropped into a mixture of 3.3 kg 
of 30% aqueous HAuCl, solution (pH 1-1.5) and 2 kg 
of aqueous 30% gum arabic solution with stirring at 
70°-80°C. within 90 minutes. Further reaction was al 
lowed to continue for 10 minutes at this temperature. 
There were obtained thereby crystalline ?akes having 
a particle size of not over 15 mu. 

EXAMPLE 3 

To 1.6 kg of an aqueous HAuCl, solution (pH 1-1.5) 
and 1 kg of a 30% aqueous gum arabic solution there 

- were dropped in a mixture of 500 ml of allyl alcohol 
and 500 ml of water at 50°—60°C. during 4 hours. There 
were obtained crystalline ?akes of particle size of 2 to 
50 mu. 

EXAMPLE 4 

A mixture of 3.3 kg of aqueous HAuCl4 solution (pH 
1 ), 2 kg of 30% aqueous gum arabic solution and 1 liter 



3,892,557 
3 

of allyl alcohol were diluted with water in the ratio of 
1:1 by volume. The mixture was held with stirring at a 
maximum temperature of 30°C. until the solution, had 
decolorized. Then it was warmed to 80°C. and there 
was obtained a gold powder which consisted of ?akes 
having a particle size of 5 mu or less. ‘ 

EXAMPLE 5 

3.3 kg of an aqueous HAuCl4 solution containing 
about 33 % Au was diluted with a 10 % aqueous solu 
tion of NaOH to pH 5 and treated with 1,2 kg of an 
aqueous 30 % dextrine solution. There was dropwise 
added 1 kg ascorbic acid to this mixture. There was ob 
tained thereby crystalline ?akes of particle size of 10 — 
60 um. 

EXAMPLE 6 

3.3 kg of an aqueous HAuCl4 solution (pH 1) was 
treated with 1,5 kg of 30 % aqueous dextrine solution. 
This mixture was reduced with>2 kg butine-Z-ol by boil-~ 
ing. There was obtained thereby crystalline ?akes of 
particle size of 5 - 10 pm. 
What is claimed is: 
1. A process for the production of gold powder in 
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?akeform comprising reducing an aqueous hydrochlo 
ric acid solution of chloroauric (III) acid with an ethyl 
enically or acetylenically unsaturated alcohol in the 
presence of a protective colloid. . V 

2. A process according to claim. 1 wherein the alco~ 
ho] is an alkenol. v 

3. A process according to claim 1 wherein the alco 
hol is an alkineol. ’ 1 a. . . 

4. A process according to claim 1 wherein the. alco 
hol is an alkeneol or alkineol and the hydroxyl group 
is attached to a carbon atom alpha to a carbon atom 
containing the ethylenic or acetylenic unsaturation. 

5. A process according to claim 1 wherein the solu 
tion has a pH between 0 and 4. . - v I 

6. A process according to claim 5 wherein the protec 
tive colloid is gum arabic. . _ 

7. A process according to claim 6 wherein the reduc' 
ing agent is allyl alcohol, propargyl alcohol or a mixture 
of allyl alcohol and propargyl alcohol. ‘ 

8. A process according tolclaim 5 wherein the unsat 
urated alcohol is allyl alcohol. 3 ' 

9. A process according to claim 5 wherein the unsat- ' 
urated alcohol is propargyl alcohol. 

* * * * * 
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