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A Solution for Surface Treatment Prior {o the Deposition of a Metal Layer and a
Mathod of lts Preparation

Technical Field

The invention relates o a solution for surface freaiment prior lo the deposiion
of a metal layer, in particular, {o a solution for surface treatment prior to the deposition

of & layer of sitver, and {o a method of its preparation.

State of the At

At the present time, there exist technologies to treat surfaces prior fo chemical
reductive metal plating accwrding to which surfaces are freated by polishing and
washing. After thal, the surfaces are sensitized and aclivated. It {s concerns depositing
a very thin laver of one or more metals. For example, when making mirors, the glass
sheet is firsi sensitized using acid solution of tin dichioride. Tin dichloride concentrale
is first diluted with distilled water and then immediately applied {(mostly by spraving) on
the glass surface. After a couple of seconds, the solulion is washed off with distilled
water. The diute solution of tin dichioride disproportionates when in contact with glass
which means thal one molecule of Hin dichlonide is reduced o tin that sticks fiimiy o
the glass surface. The other molecule of tin dichloride is oxidized to tin {etrachioride
and flows off info waste water. The resulling fayer of tin metal is very thin, virtually
invisible, bul i is very important for the quality of the reflective layer of silver,

At the present  time, & layer of platinum-group metals, e.g. palladium or &
mixture of palladium and ruthenium, is added to this layer of tin. Chlorides of these
platinum-~group metals are availabie in the form of acidic water solutions and are
applied on the glass surface in a highly distifled-water-dilute state. The principle of
deposition of the thin monocatomic layer is the same as that with the deposition of tin,
which means that one molecule of chioride of the platinun-group metal is reguced and
the platinum-group metal sticks o the thin layer of tin while the other molecule of the
platinum-greup melal is oxdized and washed off into waste water. The process can
be expressed by the following reaction: 2PACE = Pg+PdCl.

The glass heated with the monocatomic layer of fin on which ancther

monoatomic layer of palladium {or of mixture of palladium and ruthenium) is deposited
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is prepared for reductive silver plating. i.e. for the process during which a dilute silver
concenirate and dilute atkaline reduction concentrate are deposited separaiely, several
fimes 1o one spat. The nozzies spraying both the concentrales should be arrangad in
such a manner that the sprayed solutions mix just above the surface or even right on
the surface of the glass. Thus, opague and highly reflective layer of silver is formed.
This layer is then again, after desiccation, treated by a thin monoatomic layer of tn
which is, again, deposited oul of dilule solution of tin dichloride through the
disproportionation principle as described above.

The layer of silver trealed in this manner is then coated with an adhesive bridge
and with 3 proleciive paint 1o prolect the mirror from mechanical damage. The
aforementioned deposition of individual fayers on the glass before sitver plating as well
as the {ater deposition of tin favers on the deposited layer of silver take place by means
of thin ditulion of the chioride solution which results in increase of the solution Ph. The
solution stops o be stable and starls to depasit the metal through disproportionation.

it is also known that, when depositing thick reflective lavers of metals, two-
compoenent solutions are used. The msial i¢ be deposited is contained in the first
selution and hydroxide of an alkaline metal with a reducing agent is contained in the
sgoond one. Without the hydraxide of an alkaline metlal, the reduction of the deposiled
metal is not carried out well because, during the metal depasition process, the reducing
agent is oxidized to acid and also the acidic nitrate lon is released. These phenomena
fead {0 increasing the aciddy of the bath and © stopping the deposition of the metal on
the glass. When this alkafine reduction is used for sensitization or activation, the metal
on the glass does not deposit oul because Bin o platinum-group metal hydroxide s
deposited as a precipiiate. Thereforg, altempts {0 use the oxidalion-reduction reaction
for sensitization or activation have failed. Thus, the disproportionation reaction was
used, where the chioride disproporiionates in contact with the surface if the chioride is
highly dilufed with distilled water. This means that one mole of this metal chioride was
oxidized and the other was reduced 1o the metal which adhered io the surface 1o be
treated. This method had an undeniable advaniage as it was carried out in g one-
component precess. Only one concentrate was used, which was diluted with distilled
water fust before use and applied fo the surface to be ireated. Howsver, the
disadvaniage of this {echnology was the low efficiency, which was around 10%.
Praviously, only sensitization using tin dichloride was carried out. Tin was cheap and

gcology was not a topic of discussion. In recent years, activation using platinum-group
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metlal chioride has been introduced which has improved the qualily of mirrors. Again,
disproportionation was usad. The platinum-group metal chioride was highly diluted with
disiitled waler and sprayed on the surface. The price of platinum-~-group metals s many
times higher than that of tin and requiremenis for heavy metal content in wastewater
are sirict at present, Thergfore, the water from the activalion and sensitisalion process
has to be expensively treated before heing discharged info the sewage system.

The disadvantage of current methods of sensitization or activation of surfaces,
such as glass in siver plating, s the low efficiency of disproportionation reactions
where at least 80% of the applied metals are not retained on the surface and flow into
the wastewater. This resulls in significant economic losses, given the price of these
melals and, of course, the environmental effect is very unfavourable with heavy metals
entering the waste water.

The goal of the invention is o prepare a solution for surface reatment prior {o
the deposition of a metal layer which will allow a substantial increase in the yield of
platinum~-group metals and a related reduction in the envitcnmental burden of the

newly proposed technology.

Principle of the Invention

The aferementioned disadvantages are, {0 a large exteni, eliminated and the
goals of the inveniion accomplished by a sclution for surface treatment prior to the
deposilion of the meilal layer, in particudar a solulion Tor surface ireatment prior fo the
deposition of the reflective silver laver according to the invention, the nature of which
consists in containing at least one metal chioride and a reducing agent capable of
oxidation by a metal chicride in dilule solution. Advantageously, thanks to sald solution,
the disproporticnation reaction of the melal chioride can be replaced by an oxidation-
reduction reaction. In contrast 1o reflactive layers, the thickness of the sensitizing or
aclivaling layer is several orders of magniiude smaller. It forms a completely
transparent film on the glass which is not visible. A standard acidic metal chioride {Hn
or platihume-group metal) solution is used to produce the supersensitizing and
superactivating solution and an aqueous solution of a pure neutral reducing agent is
added. in the concentrale which is acidic, the reducing agent is not activated and the
sofution I8 stable. Al the high dilution of this solution {used in sensitization and

activation) with distilled waler, the Ph changes and the solution reduces out metal on
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the glass when i hils the surface o be Ireated. Sensitization and, by the same
principte, surface activation will occur. The process is carried out with a high efficiency
sxceeding 95% of the deposited metat on the glass. The process can be described by
the following reaction: SnCly + X = 8n + XCl: | where X are the reducing agenis we
have found.

if is advantageous if the concenirate of the sclution for surface treatment prior
to the deposition of the metal layer comprises 20 to 800y of metal chiorides and 20 ©
300g of metal chionde oxidizable reducing agents in diltte solution, 8.5 to 15g of
hydrochioric acld and distilled waler in one litre. This concentrate must be diluted with
distilled water zt a ratio of 1 10 400 o 1 {o 7000 before application on the glass.

According to the first variant, i is advantageous If the reducing agent capable
of oxidation by metal chioride in difute solution is a substance from the group of
aliphatic polyvols, which may be, for example, ethviene glycol, or diethylens giveol, or
triethylene glveol, or propyiene glyedl, or dipropylene glycol, or sorbitol, or meglumine.

According o the second varign, it is advantageous i the reducing agent
capable of oxidation by metal chionds in diluls solution is a substance from the group
of reducing sugars, which may be, for example, glucose, fructose or maltose.

According to the third variant, it is advantageous if the reducing agent capabie
of oxidation by melal chioride in dilute solution is a substance from the group of acid
salts formed by oxidation of aldoses and their neulralization by metal hydroxide, which
may be, for example, sodium gluconate.

An advantage is the fact that the reductants capable of oxidation by the metsl
chioride in difule solution according to the above variants do nol reduce the metal in
the acidic environment of the metal chioride concentrate and that this single-
component concentrate is stable for a long time. A futher advaniage of these
substances is the fact that, when difuied, oxidation-reduction reaction teading to metal
glirnination over disproportionation reactions is preferred. This results in high vields of
deposited metals on glass or on silver. Ancther advantage resudting from the high vield
of the oxidation-reduction reaction is the economic savings with respect {c the amount
of metal saved. This is particulardy evident when using platinum-group metals. Anocther
considerable advantage is the very low metal content in wastewalers which means that
the technology is very environmentally friendly. A significantly lower carbon footprint is
another advantage of this technology. The soludions have a 3 {o 10 times lower carbon

footprint due 1o the saving of the metal chiorides used.
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it is most preferabde {o use tin dichloride for sensitizing solutions and platinum-
group metal chiorides, most commonly palladium chlonde and ruthenium trichioride, or
a mixiure thereof, for activating solutions.

The aforementioned disadvantages are, to a large extent, eliminated and the
goals of the invention further gccomplished by the method for preparing @ solution for
surfane reatment prior to the deposition of a metal layer, in particular a sclution for
surface freaiment prior {o the deposition of a sitver layer according o the invention the
nature of which consisis i mixing a solution of at lgast one metal chiorids, distilled
water, hydrochioric adid and a reducing agent capable of oxidation with the metal
chioride in a difute solution,

According to the first variant, # is advantageous i the first solution of a reducing
agent capable of oxidation by metal chioride in dilute solution which is a substance
from the group of aliphatic polyols or a substance from the group of reducing sugars
or a substance from the group of salis of acids formed by oxidation of aldoses and their
nautralization by metal hydroxide with distifled water s prepared as the first by mixing
28 fo 300g of a reducing agent capable of oxidation by metal chicride in didute solution
with 20 to 300g of distilled water, and the second sclution is prepared by mixing 20 @
800g of metal chiorides, 300 to 500mi of distilled waler with 0,5 to 15y of hydrochiwic
acid, and then the first solution and the secomndd sojution are mixed and replenished
with distifled water up to 1 fitre of the resulting solution concentrate, which is diluted
with distilied water at a ratic of 1 400 to 1 7000 before application.

According to the second vartant, it is advantageous {f the solution concentrate
is first prepared by heating the substance capable of oxidation by metal chioride in
dilute solution, which is a substance of the group of aliphatic polyols, or 3 substance
of the group of reducing sugars, or a substance of the group of saits of acids formed
by otidation of aldoses and their neutralization, {o a temperature of 30 to 35°C. Further,
for ong litre of the resulting solution concentrate, 20 to 200g of a subsiance capable of
axidation by metal chioride in diute sclution and 2¢ to 200g of metal chiorides are
mixed with 100mi of distilled water containing 0,5¢ of hydrochloric acid, the solution
being stirred until all the metal chioride is dissolvad is then supplemented with distilied
water up to one litre of the resulting solution concentrate which is, before application,
dituted with distilled water at s ratio of 1 1500 1o 1 1 2500,

According to the third variant, § is advantageous if the solution concentrate is

first prepared by heating the substance capable of oxidation by metal chioride in diluts
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solution, which is a substance of the group of aliphatic polyols or a substance of the
group of reducing sugars or a substance of the group of salis of acids formed by
oxidation of aldoses and their neulralization, to g tlemperature of 35°C, further, 150 to
400mit of g 20°C warm solution of metal chiorides in distilied water at g concentration
of 1145 g of metal chiorides per litre is slowly added 1o 80 {0 200 g of the substance
capable of oxidation by metal chioride in ditule solution, with constant stirring, and the
solution is further supplemented up o 1 lilre with distilled waler containing 0.5¢ of
hydrochloric acid per litre, all is again mixed and distiled water is further supplemented
up o 1 litre of the resulting sclution concentrate, which is diluted with distiled water at
aratic of 11500 {0 1, 7000

The main advartage of the invention is the fact that the composition of the
solution allows, thanks to suitable reducing agenis, the reductive deposition of metals
on the surface of the glass in a dilute state. The metal chioride concenirate with the
reducing agent i stable and s not subject 1o reductive metal deposition, thus nat
degrading the melal chioride concentrate. The solution is one component and no
modification of the technology is required. The reducing agent must be active only al
nigh dijution, and it has been shown in sxisnsive lests thal suilable reducing agsnts
are substances from the group of aliphatic polyols, substances from the group of
reducing sugars or substances from the group of salfs of acids formed by oxidation of
sldoses and thelr neutralization. Acidic solutions of metal chiorides, for example 8n
dichloride, palladium chioride or a mixiure of ruthenium trichloride and palladium
chioride, are added {0 a substance of the aliphatic polyol group or {o a substance of
the reducing sugar group or 10 a8 substance of the group of salis of acids formed by
oxidation of aldoses and their neulralization. The concentrate is diluted with distilled
water to make the resulling solution suitable for the customer. The great advaniage is
the fact that the customer can thus directly replace the previously used melal chionde
sofution withaul having o change dosage ralios and without making cther
modifications of the line. Thus, substances from the group of aliphatic polyols,
substances from the group of reducing sugars or substances from the group of salis
of acids formed by oxidation of aldoses and their neulralization incregse the efficlency
of metal deposition by a factor of several times, while this allows for a 88 % deposition
of said metals on the glass. They improve the sconomy and protect waste waler from

heavy metals while the quality of products, e.g. mirrors, is the same or gven higher.
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Substances from the group of aliphatic polyols, substances from the group of
retfucing sugars or substances from the group of salts of acids formed by oxidation of
aldoses and their neulralization will provide a more efficlent way of elimination of
metals such as Sn, Pd, Ru on glass, replacing the disproportionation reaction by an
oxidation-reduction reaction. The fact that the reducing agent is direclly contained in
the melal chioride solution and that the spplication does not require any maodification
of the technology is very advantagecus. In other words, both the metal and the
reducing agent are in one concentrate.

The solutions for pre-frealing glass and plastic swiaces prior {o reductive
sitvering in the manufacture of mirrorg according to the invention also facilitate the
reatment of the reflective silver layer prior to the application of the adhesion bridge
and the protective varnish, thus ensuring better corrosion resistance of the reflective
favers. These solutions are more than 8 times maore offactive in depositing metal on

ihe surface i comparad {o the original solutions containing only metal chioride.

Examples of the Parformance of the invention

Exampie 1

The solution for surface treatment prior (o the deposition of a metal layer, which
is the siiver layer, comprises a solution of an activating solution concenirate containing
13g of ruthenium ftrichloride RuChxHCGL, 7g of palladium chloride PdCh, 20g of
diethvlene glycol and 0.5 g of HO! in solution with distilied water in one litre.

The resulting activating solution when applied 1o glass contains 1 pant of the
activating solution concentrate in 1500 paris of the diluting distilled water.

According to the method of preparing the solution for surface {reatment before
the siver metal tayer is depositad, 1 litre of the solution concentrate is first preparsd
by heating diethvlene glycol to a lemperature of 30°C, then the first solution is formed
by mixing 20g of disthylene glyveol, 13g of ruthenium trichioride RuCl: xHCH and 200mi
of distilled waler per 1 litre of the resulting activating solution concentrate. The mixiure
should be stimed until all the crysialline ruthenium trichioride has dissolved. Al the
sams time, the second solution is made by mixing 7g of palladium chioride PdCh: and
400mi of distiled waler with 0,5¢ of HCI per 1 litre of the resuiting activating solution
concentrate. The solution should be stirred again until the salt is completely dissclved,

he resulling concentrate of the activaling solution is oblained by mixing the first and
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second solutions, while continuous stiring, and by replenishing the mixture with
distitfed water up to 1 litre.

The application salution is prepared by diluting the concentrate of the aclivating
sofution with distifled water at a ratic of 1 1500 iust before application.

The aclivaling sclution thus prepared is gpplied on the sensitized and rinsed

surface of glass plates before the siiver layer is applied.

Example 2

The salution for surface treatment prior o the deposition of a metal layer, which
ig the silver layer, comprises a solution of a solution concentrate containing 184g of tin
dichioride dihydrate, 80g of disthylens ghycol and 0.5 g of HC! in solution with distitled
water in one lifre.

The resuliing activating solution contains 1 pard of the aclivating solution
concentrate in 1500 parts of the diluting distilled water.

According o the method of preparation of the above sensitizing solution
confaining the reducing agent which is disthylene glycol, it is first heated o &
temperature of 35°C, thern, for 1 litre of the resulling sensitizing solution, 150mi of 20°C
warm acidic tin dichloride solution i g concentration of 1230g of tin dichloride dihydrate
per 1 fitre is slowly added to the BOg of diethyvlene glycol, while continuous stirring, and
distiled water with 0.5g of HOl s addsd. The mixiure should be stirred again to producs
1 litre of sensilising solution concentrate which is diluted with distilled water t¢ 1 £ 1500.

The sensitizing solulion thus prepared is applied o the surface of glass plates,
after a while it is imporiant o rinse the remaining solution thoroughly with distilled
water, in this way the surface is ready for the application of the activating solution or

for reductive silvering.

Example 3

The solution for surface freatment prior to the deposition of a metal layver, which
is the silver layer, comprises a solution of an activating solution concenirate containing
S58g of ruthenium trchloride RuCly xHUI, 35¢ of palladium chioride PdCh, 100g of
ethytene glycol and 0.1 g of HGI in solution with distilled water in one litre,

The resulting aclivating solufion contains 1 part of the aclivating solution

concentrate in 2500 parts of distilled watsr.
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According o the method of preparation of 1 litre of the concentrate of the above
activating solution, the concenirate of the aclivating sclution is first prepared by heating
the sthylene glycol 1o a temperature of 30°C, then the first solution is made by mixing
100g of ethvlene glycol, 88y of ruthenium trichloride RuChxHC and 200mi of distilled
water for 1 litre of the resulling concenirate of the activating solution. The mixlure
shauld be stirred untl all the arystaliine ruthenium trichloride has dissolved. At the
same time, the second solution is made by mixing 3&g of palladium chioride PACl: and
400 mi of distilled water with 0.1 g of HCI for 1 filre of the resuliing activating solution
concentrate. The solition should be stirred again untit the salt is completely dissclved,
The resulting concentrate of the activaling solution is eblained by mixing the first and
second soluions, while continuous stirring, and by replenishing the mixiure with
distilled water up fo 1 lifre.

The application solution is prepared by diluting the concentrate of the activating
solution with distifled water at a ratio of 1. 2500 just before application.

The activating solulion thus prepared is applied o the sensitized and rinsad
surface of glass plates before the sibver layer is applied.

Sxample 4

The solution for surface treatment prior io the deposition of a melal layer, which
is the siver layer, comprises a salution of an activating solution concentrate containing
75g of paltadium chioride PdCiz, 100 g of disthyiens glycol and 0.6 g of hydrochioric
acid iy solution with distilled water in one litre.

The resulling activaling solution confains 1 part of the activaling solution
concentrate in 2500 parts of distilled waler.

According to the method of preparation of 1 litre of the concentraie of the above
activating solution, the concentraie of the activating solution is first preparad by heating
the diethylene glycol to a temperature of 230°C, further, the solution is made by mixing
100g of disthylens glycol, 75g of paliadium chicoride PdCl and 100mi of distilled waler
with 0.5 g of HCI for 1 litre of the resulting concentrate of the activating solution. The
sotution should be stirred untit the palladium chloride is completely dissolved and then
the solution replenished with distilled water up to 1 litre.

The application sofution is prepared by diluting the concentrate of the activating

soitstion with distilled water at a ratio of 1 2500 just before application,
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Alternatively, activating solution concentrates may be prepared which may
contain 20 to 230g of patladium chioride PdClz, 20 o 200g of glycerin and distilled
water i1 ong litre of the resulling activating solution cancentrate.

The activaling solution thus prepared is applied {o the sensitized and rinsed
o

surface of glass piates before the sitver layer is applied,

Example §

The solution for surface freatment prior 1o the deposition of a metal layer, which
is the silver layer, comprises a solution of a solution concentrate conlaining 800g of tin
dichloride dinvdrate, 300g of ethylene glyeol and distilled water in one live.

=

The resulling activating solution prior to application contains 1 part of the
activating solution concentrate in 7000 parts of the diluting distilled water.

According to the method of preparation of the above sensilizing solution
containing a reducing agent, which is ethylens glveol, the sthylene glycol is first heated
o a temperature of 35°C, further, 1o make 1 litre of the resulling sensitizing solution,
850mi of a 20°C warm acidic solulion of tin dichioride at 3 concentration of 1230g of
iin dichioride dihydrate per Btre is slowly added fo 300g of sthylens glyeol, while
continuous stirring, then distilled waler is added and the mixture should be stirred
sgain.

The application solution is prepared by diluling the concentrate of the adlivating
solution with distilled water at a ratio of 1 : 7000 jusi before application on the sensitized
surface.

The sensitizing sclulion prepared in this way is applied {o the surface of plastics

pefore washing with distifted water and applying the silvering solution.

Example &

The solution for surface freatment prior to the deposition of a metal layer, which
{s the siver layer, comprises a solution of an activating solution concentrate containing
13g of ruthenium trichioride RuClsxHG, 7 ¢ of palladium chiorde PdCl, 20g of
triethylene giycol and 0.5 g of HC! in solution with distilled waler in one litre.

The resulting activating solution contains 1 part of the activating solution
concenirate in 500 parts of the diluting distilled water,

According to the method of preparation of 1 litre of the concentrate of the above

activating solution, the concentrale of the activaling solution is first prepared by heating
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frinthylene glyeol to a temperature of 30°C, then the first solution is made by mixing
20g of triethylene glveol, 13g of ruthenium trichloride RuClaxHC! and 20mi of distilled
water for 1 litre of the resulling concentrate of the activating solution. The mixture
should be stirred untl all the crystalline ruthenium trichioride has dissolved. At the
same time, the second solution is made by midng Tg of paliadium chioride PaCl: and
400mi of distlled water with D.5g of HCI for 1 litre of the resulting activating solution
concentrate. The solution should be stirred again untit the salt is completaly dissolved.
The resulting concaentrale of the activaling solution is obiained by mixing the first and
second solutions, while continucus slirring, and by replenishing the mixture with
distitied water up to 1 litre.

The application sclution is preparad by diluting the concentrate of the activatling
solution with distilled water at 3 ratio of 11 500 just before application,

The activating sclulion thus prepared is applied o the sensitized and rinsed

surface of glass plates before the sibver layer is gpplied.

Example 7

The solution for surface reatment pricr (o the deposition of a metal layer, which
is the silver lgyer, comprises a solution of a sensilizing solution concentrate containing
200g of tin dichloride dihwdrate, 80 g of triethyiene glyoal and § g of HCH in solution with
distiled water in ones litrs.

The resulting sensitizing solution contains 1 part of the sensitizing solution
cancentrate in 1500 paris of diluling distilled water,

According o the method of preparation of the above sensitizing solution
containing the reducing agent which is triethylene glycol, & is first healed fo a
temperature of 35°C, then, to make 1 litre of the resulting sensitizing solution, 180mi
of 20°C warm acidgic tin dichioride solulion at a concentration of 1230 g of tiny dichioride
ditwdrate per 1 litre is slowly added ¢ 80 g of trlethylene glycol, white continuous
stirring, and distilled watler with 5g of HC! is addad and mixed again to produce 1 lire
of sensitising sclution concentraie which s diluted with distiled waler ata ratio of 1
1500 before application on sensilized surface.

The sensitizing solution thus prepared is applied {o the surface of glass plates,
after & while It is Important to rinse the remaining solution thoroughly with distiffed
water, in this way the swrface is ready for the application of the activating solution or

for reductive silvering.
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Example 8

The solution for surface treatment prior {o the deposition of a metal layer, which
is the silver laver, comprises a solution of an activating solution concentrate containing
13g of ruthenium trichloride RuCls «HUG, 7y of palladium chioride PdClz | 20g of
oropylene glyeol and 0.5 g of HG! in solution with distilled watsr in one litre.

The resulting activating solution contains 1 part of the activating solution
concentraie in 500 parts of the diluting disiilled water.

According fo the method of preparation of 1 lilre of the concentrale of the abovs
activating solution, the concentrate of the activating solution is first prepared by heating
the propyiene glycol io 3 temperature of 30°C, then the first solution is formed by mixing
20g of propylene glyceol, 13g of ruthenium trichloride RuClsxHO! and 20mi of distilled
water for 1 litre of the resulling concentrate of the sctivating solution. The mixture
should be stired until alt the orysialline ruthenium ftrichloride has dissolved. At the
same time, the second solution is made by mixing 7g of palladium chioride PdClz and
400mi of distiled water with 0.5g of HCI for 1 lifre of the resulling activating solulion
cancenirate. The solution showd be stirved again untll the sall is completely dissolved.
The resulting concentrate of the activating solution is oblained by miding the first and
second solutions, while continuous stiring, and by replenishing the mixture with
distiled water up to 1 litrs.

The application solution is prepared by diluting the concentrate of the activating
solution with distiled water at a ratip of 1, 800 just before application.

The activating solution thus prepared is applied to the sensitized and rinsed

urface of glass plates before the sitver layer is gpplied.

Example §

The solution for surface reatment privr (o the deposition of a metal layer, which
is the silver layer, comprises a sdlution of a sensitizing solution concentrate containing
200g of tn dichioride dihydrate, 80g of propviens glycal and &g of HGL in solution with
distilted waler in ong litre.

The resulting sensitizing solution contains 1 part of the sensitizing solution
concentrate in 1500 parts of the dijuting distilled water.

According o the method of preparation of the above sensilizing solution

containing the reducing agent which is propylene glycol, it Is first healed o 3
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temparature of 35°C, then, 1o obtain 1 litre of the resulting sensitizing solution, 160mi
of a 20°C wanm acidic solution of tin dichlonide at a concentration of 1230 g of tin
dichioride dihydrate per 1 Btre is slowly addsed o 80g of propylene glycal, while
continuous stirving, and distiled waler with 5g of HCl is added and mixed agsin to
produce 1 lire of sensitising solution concentrate, which is diluted with distiled water
at a ratio of 1 1 1500 just befors application on the sensitized surfacs.

The sensitizing solution thus prepared is applied fo the surface of glass plates,
after a while it is important 1o ringe the remaining solution thoroughly with distilled
water, in this way the surface is ready for the application of the activating solution or

for reductive sitvering.

Example 10

The solution for surface freatment prior (o the deposition of a metal laver, which
is the silver layer, comprises a soludion of an activating solution concentrate containing
13g of ruthenium trichloride RuChxHCE 7.88g of palladium choride PACE, 20 g of
dipropylene glycol and 0.5 g of HCE in solution with distilled water in one lilre.

The resulting activating solution contsins 1 part of the sctivating solution
concenirate in 500 parts of the diluling distilled waler,

According to the methad of preparation of 1 litre of the concentrate of the above

clivating solution, the concentrate of the activating sclution is first prepared by heating
the dipropylene ghyeol 1o a temperature of 30°C, then the first solution is formed by
ixing 20g of dipropviene glycol, 13g of ruthenium trichioride RuClxHCH and 20mi of

distilied waler for 1 litre of the resulting concentrale of the activaling soluion, The
rrixture should be stirred untif all the crystalline ruthenium trichioride has dissolved. At
the same lime, the second solution is made by miking 7.55¢ of palladium chioride
PdClz and 400mi of distilled water with §,5g of HTI for 1 lifre of the resulting activating
solution concentrate. The solution should be stired again untit the salt is completely
dissolved. The resulting concenirate of the activating solution is obfained by mixing the
first gnd second solufions, while continuous stirding, and by replenishing the mixiure
with distiled water up to 1 litre.

The application solution is prepared by diluting the concentrate of the activating
solution with distilled water at g ratic of 1 £ 500 just before application.

The activaling solution thus prepared is applied o the sensitired and rinsed

surface of glass plates before the sitver taysr is applied.
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Example 1

The solution for surface freatment prior 1o the depuosition of a melal layer, which
is the sitver laver, comprises a solution of a sengilizing solution concentrate containing
2009 of tin dichioride dihydrate, 80g of dipropylens glycol and 5g of HCI in solution with
distilted water in one Bire.

The resulting sensitizing solution contains 1 part of the sensifizing solution
concentrate in 1500 parts of the diluting distilled waler.

According 1o the method of preparaion of the above sensitizing solution
containing the reducing agent which is dipropylens glycol, # is firsl heated o &
temperature of 35°C, then, to cbiain 1 litre of the resulting sensitizing solution, 180mi
of a 20°C warm acidic sclution of tin dichloride at a concentration of 1230g of tn
dichioride dihydrate per 1 lilre is slowly added to 80g of dipropviene glycol, while
continuous stiring, and distiled waler with 5g of HCI is added and mixed again {o
produce 1 litre of sensiizing sclution concentrate, which is diluled with distifled water
at a ratic of 1 1800 just before application an the sensitized surface.

The sensitizing solution thus prepared is applied to the swiface of glass plates,
after a while i is important (o rinse the remaining solulion thoroughly with disiilled
waier, in this way the surface is ready for the application of the aclivating solution or

for reductive silvering.

Example 12

The solution for surface tregtment prior to the deposition of a metal layer, which
is the silver layer, comprises a solution of an activating solution concentrate containing
13g of ruthenium trichloride RuChxHCE 7.58g of palladium chioride PdCl, 20 g of
fripropylene glyeot and 0.5 g of HET in solution with distilled water in one lilve.

The resulting activating solution contains 1 part of the aclivating solution
concentraie in 800 parts of the diluting distilled waler.

According to the msthod of preparation of 1 litre of the concentrate of the above
activating solution, the concentrate of the activating sclution is first prepared by heating
the inpropviene glyeat 1o g temperature of 30°C, then the first solution is formed by
mixing 20g of tripropylens ghycol, 13g of ruthenium trichloride RuClaxHC and 20mi of
distitted waler for 1 filre of the resulting concentrale of the activating solution. The

miixture shouwld be stirred untll aff the crystalline rutheniim trichloride has dissolvad. At
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e same tme, the second solution is made by mixing 7.55g of palladium chioride
PdCl and 400mi of distiled waler with 0.5g of HCl for 1 litre of the resuliing activating
solution concentrate. The solution should be stirred again untll the sall is complately
dissolved. The resulting concentrate of the aclivating solution is obtained by mixing the
first and second solutions, while continusus stirring, and by replenishing the mixiure
with distilied water up to 1 litre,

The application solution is prepared by diluting the concentrate of the activating
sotution with distiled water at a ratic of 1 500 just before application.

The aclivating solution thus prepared is applied to the sensitized and rinsed

surface of glass plates before the silver layer is applied.

Example 13

The solution for surface tregtment prior io the deposition of a metal layer, which
is the silver tayer, comprises a soludion of a sensitizing solution concentrate containing
200g of {in dichioride dihvdrate, 80g of tripropylene glycol and 8g of HCI in solution
with distifled water in one litre.

The resulting sensitizing solution contains 1 part of the sensitizing solution
conoentrate in 1500 parts of the diluting distillad water,

According to the method of preparation of the sbove sensitizing solution
containing the reducing agent which is trivropylene glycol, i is first heated 10 a
temperature of 35°C, then, to obiain 1 litre of the resulting sensitizing solution, 160mi
of a 20°C warm acidic solution of Hin dichloride at a concentration of 1230g of tin
dichioride dihydrate per 1 litre is slowly added to 80g of tripropviene glycol, while
centinucus stirring, and distifled water with 8g of HC! is added and mixed again ©
produce 1 litre of sensitising solution concentrate, which is diluted with distilled water
at 3 ratio of 11 1500 just befure application on the sensitized surface.

The sensitizing solution thus prepared is applied o the surface of glass plates,
after a while it is important to rinse the remaining solution thoroughly with distiffed
water, i this way the surface is ready for the application of the activating solution or

for reductive silvering.

Example 14
The solution for surface treaiment prior {o the deposition of a metal {ayer, which

i5 the silver layer, comprises g solution of an activating solution concentrate containing
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13g of ruthenium trichloride RuCls xHCY, 79 of paliadium chioride PdCl | 20g of sarbitol
and 1g of hydrochloric acid HUO! in distilled waler in one litre.

The resulling activaling scluton contains 1 part of activating salulion
concentrate in 500 parts of the diluting distilled water.

One litre of aotivating solution concenirale is prepared Dy mixing two agueous
sofutions. The first is made by dissolving 20g of sorbifol in 300mi of distifled water. The
second solution is preparad by dissolving successively 13g of ruthenium trichloride and
7o of palladium chlonde in 500m of distilled water acidified with 1g of hydrochloric
acid. Both the solutions are mixed and replenished with distiled water up to 1 itre.

This concentrate of the activaling solution is diluted at a ratio of 1500 with

distilied water hefore application {0 g glass shesel.

Example 15

The solution for surface treatment prior {o the depaosition of a metal layer, which
is the silver layer, comprises a solution of an activating solution concentrale containing
50g of ruthenium trichloride RuCls xHGL 40g of palladium chioride PdClz |, 100 g of
giucose and 10 g of hydrochioric goid HO in distilled water in one litre,

The resulling activating solution contains 1 part of activating solution
concentrate in 3000 paris of diluling distifled water.

One lifre of the activaling solution concentrate is prepared by mixing twe
agueous solutions. The first is made by dissolving 100g of glucose in 300mi of distilled
water. The second solulion is prepared by dissolving 50g of ruthenium frichionde and
48y of paliadium chloride successively i 500mi of distilled waler acidified with 10g of
hvdrochioric acid. Both the zolutions are mixed and replenished with distidled water up
{0 1 lifre.

This concentrale of the activating solution is diluted with distiled water at aratio
of 1:3000 before applicalion t© a glass sheel

Example 16

The solution for surface freatment prior to the deposition of a metal layer, which
is the sibver layer, comprises a solution of a sensitizing solution concenirate containing
§80g of tin dichloride dihydrate, 10 g of hydrochloric acid HTL, 300g of meglumine and

distiited water in ong itre.
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The resulting sensitizing solution contains 1 part of the sensifizing solution
concentrate in 7000 parts of diluting distilled water.

One litre of sensiiizing solutien concentrale is prepared by mixing wo agueous
solutions. The first is made by dissolving 300g of meglumine in 300mi of distilled water.
The second solulion is prepared by dissolving successively 850mi of a solution of iin
dichioride dihydrate containing 1230g of SnClz . 2 Hz0 and 10g of hydrochlaric acid in
500mi of distilled water. Both the solutions are mixed and replenished with distilled
water up to 1 livve.

This concentrate of the sensitizing sclution is dituted with distilfed water at a

ratio of 1.7000 before gpplication {o the glass shest.

Example 17

The solution for surface freatment prior to the deposition of a metal layer, which
is the silver layer, comprises a sclulion of a sensitizing solution concentrate containing
170g of tin dichioride dihydrate, 10g of hydrochioric acid HCY, 100g of sodium gluconate
and distiled water in oneg litre,

The resulting sensilizing solution contains 1 part of sensilizing solution
concantrate in 1500 parts dituting distilied watet,

Oine litre of sensitizing solufion concenirate is prepared by mixing twe agueous
solutions. The first is made by dissolving 100y of sodium gluconate in 300mi of distilled
water. The second solution is prepared by dissolving successively 170g of tin dichloride
dihydrate and 10g of hydrachioric acid in 500mi of distilled water. Both the solutions
are mixed and replenished with distilied water up to 1 litre.

This concentrate of the sensilizing solution is diluted with distilled water at a

ralio of 1:1500 before application o a glass sheet.

Industrial Application

The solufion for surface reatment prior o the deposition of the metal layer
according o the invention can be used as a sensitizing and activating solution for the
treatment of glass and plastic swrfaces prior (o the chemical-reductive metal plating
and aiso, for example, for the tregtment of the Ag laver prior {o the application of an

adhesion bridge in the production of mirrors,
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Patent Claims

1. & solution for surface treatment prior to the deposition of the metal laver, in
particular a solution for surface freatment prior 1o the deposition of the reflective
sitver layer, characterized in that it contains al least one melal chlorids and a
reducing agent capable of oxidation by the metal chioride in dilute solution.

2. The sclution for swrface treatment prior (o the depositon of the metal layer
according to Claim 1, characterized in that it contains 2 solution concentrale
which contains 20 to 800g of metal chiorides and 20 to 300y of a reducing agent
capable of oxidation by metal chloride in dilute solution, 0.5 to 15 g of
hydrochioric acid and distilied water in one live, and distilled water at a ratio of
1400 to 1 7000 to the solution concentrate.

The solution for surface treatment prior to the deposition of the melal layer,

y
Lol
b

according to any one of Claims 1 and 2, characterized in that the reducing
agent capable of oxidation by melal chioride in the dilute solution is a substance
from the group of aliphatic polyals.

4. The solution for surface freatment prior to the deposition of a metal layer,
acoording to any ane of Clalms 1 and 2, characterized in that the reducing
agent capable of oxidation by metal chioride in the dilute solution is a suybstance

from the group of reducing sugars.

o

The solution for surface treatment prior to the deposition of a metal laver,
according to any ane of Claims 1 and 2, characterized in that the reducing
agent capable of oxidation by metal chioride in the dilute solution is a substance
from the group of acid salls formed Dy oxidalion of aldoses and their
neutralization by metal hydroxide.

6. A method of preparalion of a solution for surface irealment prior © the
deposttion of a metal layer, in particular a solution for surface treatment prior to
the deposition of a silver layer, according © any one of Claims 1 through &
characterized in that a solution of al least one metal chioride, distilled water,
hydrochioric acid and a reducing agent capable of oxidation is mixed with a

meial chioride in a dilute solution.

ol

. The method of preparation of the solulion according to Claim 8, characterized
in that s firs{ solution of a reducing agent capable of oxidation by metal chioride

in dilute solution which Is 3 substance from the group of aliphatic polyols or a
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subistance front the group of reducing sugars or a substance from the group of
salts of acids formed by oxidation of aldoses and their neutralization by metal
hydroxide is preparsd with distilted water by mixing 20 to 300g of 3 reducing
agent capable of oxidation by metal chioride i dilute solution with 20 t© 300g of
distifled water, and then s sacond solution is prepared by mixing 20 to 800g of
metal chiorides, 300 to 500mi of distiited water with 0.5 o 15g of hydrochioric
acid after which the first solution and the second solution are mixed and
supplemented with distiled water to 1 litre of the resulting sclution concentrate,
which is, before application, diluted with distilled water at g ratio of 1 1 400
through 1 : 7000,

&. The methad of preparing the solution according to Claim 6, characterized in
that, at first, a concenirate of the solution is prepared by heating a substance
capable of oxidalion by a metal chicride in dilute solution which is a substance
from the group of aliphatic polyols or a substance fram the group of reducing
sugars or a substance from the group of salts of acids formed by oxidation of
aldoses and their neutralization 1o a lemperature of 30 o 35°C, furdher, for ane
fitre of the resulting solulion concentrate, 20 to 200y of the substance capable
of oxidalion by a metal chionide in dilute solulion and 20 to 200g of melal
chiorides are mixed with 100mi of distilled waler containing 0.5 g of hydrochioric
acid, the solution being stirred unill all the metal chioride is dissolved, and then
the solution is replenished with distilfed water up o one litre of the resulting
solution concenirate which is, before application, diluted with distified water at a
ratio of 1 0 15800 10 1 2500,

@

The method of preparing the solution according fo Claim 6, characterized in
that, at first, 5 concentrate of the solulion is prepared by heating a substance
capable of axidation by metal chioride in difule solution, which is a substance
front the group of aliphatic polyols, g substance from the group of reducing
sugars of a substance from the group of salts of acids formed by oxidation of
aldoses and their neutralization to a temperature of 35°C, then 150 o 400mi of
a 20°C warm solution of metat chiorides in distilled water at a concentration of
1146 g of metal chiorides per lifre is slowly added to 80 1o 200g of the substance
capable of oxidation by medsl chioride in dilute sciution, while continuous
stirring, and the solution is then further supplemented up fo 1 litre with distilled

water cortaining 0.8 g of hydrachioric acid per litre, and all is mixed again, and
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distiiled waler is further added 10 make 1 lire of the resulling solution
concenirate, which is diluted with distilled waler at araticof 1 1500tc 1 7000

sefore application on the respective surface.
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