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. This invention relates to the metallisation of 
non-metallic surfaces and more particularly to 
a process of metallising such surfaces whereby 
only a desired area of a surface may be coated 
with metal. The process of silvering glass by immersing 
the glass in an ammoniacal solution of silver ni 
trate, it may be after having treated the glass 
with an activating agent such as a solution of 
stannous chloride in hydrochioric acid, and 
then, adding a reducing agent to the solution, is 
well known. This process suffers from the dis 
advantages that silver is deposited upon areas 
other than those required to be silvered so that 
it cannot be used for silvering only a portion of 
the surface immersed in the solution, and, even 
if the deposit which occurs upon the sides of the 
vessel and other unwanted parts can be recovered 
(which is not always possible to secure), a con 

... siderably larger amount of silver salt must be 
used than is necessary to form a coating of given 
thickness On a glass of given area. In addition 
there is formed a considerable deposit of Silver 
in the Solution itself which later settles out. 

It is the object of the present invention to pro 
vide a process of metallising that does not Suffer. 
from these disadvantages and has in consequence 
a Wider field of application than the known 
method. 
According to the present invention a process 

of metallising non-metallic surfaces (other than 
hydrocarbon polymers) by reduction of a metal 
Salt in Solution is characterised in that the re 
duction of the metal salt in Solution is effected 
in the presence of an anionic Surface active agent. 
The invention finds its principal application in 

the silvering of non-metallic surfaces and will 
accordingly be explained in relation thereto. 

In carrying out the invention in relation to the 
silvering of non-metallic surfaces, an anionic 
Surface active agent is added to an ammoniacal 
Solution of silver nitrate. The preferred Sur 
face active agent is a wetting compound in the 
form of an alkali metal or alkaline-earth-metal 
salt of a sulphonated long chain fatty alcohol; 
specifically the sodium salt of sulphonated lauryl 
alcohol has been found Satisfactory and the pro 
portion added was 0.05% by weight of the Solu 
tion. On now adding a reducing agent such as 
formaldehyde, no apparent change takes place 
in the solution. 

Metallic silver is formed in the same Way as in 
the absence of the Surface active agent but the 
particles of silver remain of such small dimen 
sions that the liquid is transparent and the silver 
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remains in suspension. Since the silver particles 
produced by the reduction of a silver salt carry 
a negative charge, it is necessary for the produc 
tion of Such a result that the surface active agent 
should be anionic. The proportion of surface 
active agent added should not be so great that 
the silver will be permanently held in SuSpension 
nor that the silver when deposited will be dis 
coloured. Thus in the case of the Sodium salt 
of Sulphonated lauryl alcohol the proportion 
should not exceed 0.2% by weight. 
In order that a non-metallic surface shall be 

Silvered on being immersed in the liquid it is 
necessary that the surface shall have been acti 
vated in known manner, e. g. by immersion in a 
Solution of Stannous chloride in hydrochloric 
acid. If a glass surface so activated be exposed 
to the liquid above mentioned containing silver 
in Suspension, the silver is deposited immediately 
upon the activated surface and forms an ad 
herent mirror coating. 
The Surfaces of other non-metallic substances 

may be equally well silvered in this manner, pro 
vided that the surface has polar groups present. 
Thus surfaces of glass, mica, quartz and some 
Synthetic resins such as those of the acrylic 
acid group may be silvered in this way, but ad 
herent deposits are not formed on the surface of 
hydrocarbon polymers such as polystyrene or 
Solid polymers or ethylene. 

It is clear that the activated surface to be 
silvered can be placed in the ammoniacal solu 
tion of silver nitrate containing the surface active 
agent either before or after the reducing agent 
has been added thereto. It is, however, gener 
ally convenient to add the reducing agent to the 
Solution before exposing the surface to be 
silvered thereto. It is clear also that it is not 
necessary to add all at once an amount of re 
ducing agent sufficient to reduce ail the silver 
Salt in Solution, but that it is possible to add 
first only sufficient formaldehyde to precipitate 
the Silver required to silver a certain number of 
Surfaces and then to expose those surfaces to the 
liquid, after which a further amount of formalde 
hyde may be added and further surfaces silvered. 
Since silver is only deposited upon areas that 

have been activated the invention can be used 
for silvering only a required area on a surface. 
Thus electrodes of any desired shape and area, 
can be formed upon plates of quartz piezo-elec 
tric crystals by activating Only the parts of the 
quartz desired to be silvered. 
The thickness of silver coating obtained can 

be varied from a transparent coating upWards 
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to any desired thickness according to the time of 
immersion, though it is obviously desirable if very 
thick coatings are required, e. g. sufficient for 
Soldering or connecting lead, to immerse the sur 
face being silvered in more than one successive 
bath. 
The present invention provides the only means 

known to us of uniformly silvering the interior 
Surface of a narrow core or long length cylin 
drical tube of glass or similar material. By Wash 
ing the interior Surface of the tube Wia a solu 
tion of Stannous chloride in hydrochloric acid and 
then drawing through the tube a solution con 
taining finely divided silver in Suspension as de 
Scribed above, a uniform and adherent silver 
deposit is formed on the interior surface of the 
tube only. 
What is claimed is: 
1. ProceSS for producing an adherent coating 

of metallic Silver upon a surface of an article 
formed of a non-metallic substance chosen from 
the class consisting of glass, mica, quartz, and 
Synthetic resins having polar groups present in 
the molecule, that comprises applying, then re 
moving, a solution of stannous chloride in hydro 
chloric acid to the surface to be coated, then 
treating the Surface with an ammoniacal solution 
Of Silver nitrate containing an anionic surface 
active agent in the presence of a reducing agent. 

2. Process as claimed in claim 1 wherein the 
Surface active agent is a substance chosen from 
the class consisting of the alkali-metal salts and 
the alkaline-earth-metal salts of a sulphonated 
long chain fatty alcohol. 

3. Process as claimed in claim 1 wherein the 
Surface active agent is the sodium salt of sul 
phonated lauryl alcohol. 

4. Process of silvering a surface of an electrical 
insulating material having polar groups present 
which comprises activating the surface by treat 
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4. 
ment with a solution of stannous chloride in hy 
drochloric acid and thereafter immersing the 
Surface in a liquid containing silver in Suspen 
Sion and an anionic Surface active agent. 

5. Process of silvering a given area of a non 
metallic Surface of the kind that has polar groups 
On the airface which comprises treating that 
given area with a solution of stannous chloride 
in hydrochloric acid to activate it, then treating 
'it with an ammoniacal Solution of silver nitrate 
having ased thereto a Small percentage of the 
sodium Salt of Sulphonated lauryl alcohol to 
gether with formaldehyde in an amount sufficient 
to reduce the Silver nitrate to Silver. 

6. Process of silvering the interior surface of 
a glass tube that comprises activating the said 
surface by treatment with a hydrochloric acid 
solution of stannous chloride and thereafter 
drawing through the said tube an ammoniacal 
Solution of silver nitrate containing a reducing 
agent and a Small percentage of an anionic sur 
face active agent of the class consisting of alkali 
metal and alkaline earth metal salts of sulfonated 
long-chain aliphatic alcohols. 

7. Process according to claim 3, in which the 
Sodium Salt of Sulphonated lauryl alcohol corn 
prises 0.05% to 0.2% by weight of the ammoniacal 
Solution. 
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