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The present invention relates to the chemical bright 
ening of metals, and more particularly to a powder com 
position for preparing a bath to chemically brighten cad 
mium, zinc and alloys thereof. 
This application is a continuation-in-part of applica 

tion Serial Number 228,253, filed October 4, 1962, now 
abandoned. 
The term “cadmium surfaces' as used hereinafter re 

fers to surfaces of cadmium and cadmium-base alloy 
articles and other metallic articles having a coating of 
cadmium or cadmium-base alloy such as produced by electroplating. 
The term "zinc surfaces' as used hereinafter refers 

to surfaces of zinc and zinc-base alloy articles and other 
metallic articles having a coating of zinc or zinc-base 
alloy such as produced by hot-dipping or electroplating. 

Heretofore, the most widely used baths for brightening 
cadmium have been prepared by the addition of various 
components to solutions of nitric and/or sulfuric acids 
so as to provide an aqueous acid solution containing 
chromate, fluoride and/or sulfate and nitrate ions. Such 
baths are used extensively throughout the metal-fabri 
cating industry in large volumes. 
More recently, in our copending application Serial 

Number 97,164, filed March 21, 1961, and entitled 
Solution and Method for Brightening Cadmium, now 
United States Patent Number 3,072,516, granted January 
8, 1963, we have disclosed and claimed a novel bath and 
method for brightening cadmium surfaces using trivalent 
chromium ions in combination with nitrate ions and sul 
fate and/or fluoride ions. In this patent, we disclose the 
conventional principle of adding other components to 
an aqueous solution of nitric acid. 
The use of liquid acids in making up such bright 

dipping baths is subject to a number of objections-not 
the least of which is the fact that the proportion or rela 
tionship of the ingredients is oftentimes critical for opti 
mum operation as in automatic apparatus, and the meas 
uring of the acid and other components is often relegated 
to unskilled workers. This problem becomes particu 
larly acute when periodic make-up additions are necessary 
during use of the bath. Additionally, the use of liquid 
acids requires expensive containers for shipment thereof 
and upon which deposits are oftentimes charged so that 
the containers must be returned and records must be kept. 
Clearly, freight costs for the water content of liquid 
acids can be quite substantial. Moreover, safety factors 
in handling and storing liquid acids often present a con 
siderable problem. 

It is an object of the present invention to provide a self 
contained dry powder formulation for addition to water 
to provide a highly effective bath for the chemical treat 
ment of cadmium surfaces and zinc surfaces and which 
is convenient and safe to ship and handle, relatively eco 
nomical in operation and precontrollable in the opti 
mum proportion of essential ingredients so as to provide 
a balanced bath composition. 
Another object is to provide such a self-contained dry 

powder formulation wherein the speed of the bath action 
upon the metal workpieces may be varied readily by vary 
ing the amount of powder formulation added to water. 
A specific object is to provide such a self-contained dry 
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powder formulation for addition to water to provide a 
highly effective brightening bath for cadmium surfaces. 
A further specific object is to provide such a self-con 

tained dry powder formulation for addition to water to 
provide a highly effective bath which may produce a 
bright, cadmium-like finish upon zinc surfaces. 

It has now been found that the foregoing and related 
objects can be readily attained by use of a dry powder 
formulation consisting essentially of a water-soluble 
trivalent chromium compound; a water-soluble activat 
ing salt selected from the group consisting of fluorides, 
Sulfates, and the combination thereof; and a water-solu 
ble acid-nitrate component selected from the group con 
sisting of urea nitrate, urea nitrate and nitrate salts of 
inorganic bases, urea nitrate and sulfamic acid, and sul 
fanic acid and nitrate salts of inorganic bases, said acid 
nitrate component being of sufficient acidity to provide 
a pH of about 0.2 to 3.5 upon addition of the dry powder 
formulation in an amount sufficient to provide about 0.08 
to 5.0 grams per iter of trivalent chromium ion. 
As pointed out in our aforementioned patent, the baths 

for brightening cadmium contain about 0.08 to 1.0 gram 
per liter of trivalent chromium ion. However, in the 
present invention, it has been found that the powder formu 
lation may be used to provide up to about 5.0 grams per 
liter of trivalent chromium ion for greatly enhanced cor 
rosion protection without loss in brightening action for 
cadmium surfaces and for zinc surfaces as will be ex 
plained more fully hereinafter. 

In addition to the foregoing essential components, 
zinc or cadmium ions may be desirably incorporated in 
the composition as the nitrate, sulfate or fluoride salt to 
provide an initial concentration of one or both of these 
ions in the bath. Particularly during the initial period of 
bath usage following formulation, they have proven de 
sirable in controlling the action upon the cadmium or 
zinc surfaces and in providing uniform brightness. 
As pointed out in our aforementioned patent, hexa 

valent chromium ions (CrO4) have been found to pro 
duce a dulling effect upon the cadmium surfaces so that 
the presence of hexavalent chromium in the powder 
formulation is to be avoided when brightening action is 
desired. The bath produced by the powder composition 
of the present invention is itself non-oxidizing with re 
spect to the trivalent chromium so that only impurities 
in the components or impurities carried into the bath. 
upon the workpieces need be considered. In the dilute 
brightening baths at a pH of 1.0 to 2.0, as little as 0.020 
gram per liter produces a dulling effect; and even at the 
higher pH range of 2.0 to 3.5, the tolerable amount is 
small and below 0.3 gram per liter. Consequently, the 
powder formulations of the present invention are sub 
stantially free from hexavalent chromium compounds. 
To avoid introduction of interfering ions, the essential 

ions are preferably added in combination with each other 
to the greatest possible degree. Thus, the trivalent chro 
mium ion is added as the fluoride, sulfate or nitrate salt 
since chromic sesquioxide (Cr2O3) is essentially insoluble 
in an acid solution and not suitable for the dry powder 
composition. Of the several chromium salts, chromium 
fluoride is preferable because it may be readily attained 
as an anhydrous salt. The fluoride and sulfate ions may 
also be added as the salts of the alkali metals of ammonia, 
and the acid salts thereof (Naii F2, KHF2, NHHF2, 
NaHSO, etc.) have proven particularly advantageous 
both in being readily soluble and in providing additional 
means of controlling the pH of the bath provided upon 
addition of the composition to water. Zinc and cadmium 
may be added as the sulfates, nitrates and fluorides. Sim 
ilarly, the nitrate salts of inorganic bases may be those 
of the desired cations (chromium and cadmium or zinc) 
within the desired compositional limits and/or of those 
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bases having non-interfering cations such as the salts of 
the alkali metals and ammonia which have proven par 
ticularly advantageous. 
Of the various acid-nitrate components, trea nitrate 

and the combination of urea nitrate and the nitrate salts of 
inorganic bases have proven particularly advantageous, 
both in providing a desirable pH for the bath upon addi 
tion to water and in providing the effective optimum 
weight ratio of nitrate to chromium ions. Moreover, it 
has been found that when the acid-nitrate component is 
entirely or substantially comprised of urea nitrate within 
optimum compositional ranges, the resultant bath may be 
operated at higher concentrations of trivalent chromuin 
ion of about 1.0 to 5.0 grams per liter and at a lower pH 
of about 0.2 to 1.0 to provide not only excellent brighten 
ing action but also greatly enhanced corrosion protection 
for both cadmium and zinc surfaces. This is in contrast 
with the baths of the aforementioned patent which re 
quired a pH of above about 1.0 and a concentration of 
less than 1.0 gram per liter of trivalent chronium ions 
when liquid nitric acid was employed as the source of 
acidity and nitrate ion for the treatment of cadmium sur 
faces. By use of chromium ion concentration of about 
1.5 to 5.0 grams per liter, and preferably about 1.8 to 4.5 
grams per liter, at the lower pH range, an increase in pro 
tection on the order of ten to fifty times may be obtained. 
For optimum operation, the urea nitrate should coimprise 
75 to 90 percent of the powder formulation or the salts 
in the bath. 

Since the activating ion may be provided in part by 
adding it as the salt of the essential trivalent chromium 
in chromium fluoride (CrP) and chromium Sulfate 
Cr(SO4), and the trivalent chromium ion may also 
be provided as a nitrate salt Cr(NO3)3 to comprise a 
portion of the acid nitrate component, the actual weight 
percentage of the dry powder components may vary over 
a wide range. Generally, however, the powder composi 
tion will contain, on a dry weight basis, 1.0 to 25.0 percent 
by weight of a trivalent chromium compound, up to 50.0 
percent by weight of a soluble activating salt selected from 
the group consisting of sulfates, fluorides and the combi 
nation thereof, and 25.0 to 95.0 percent by weight of acid 
nitrate component, and will provide the essential trivalent 
chromium, nitrate, fluoride and/or sulfate ions, and the 
necessary hydrogen ions or acidity upon addition to water 
to provide the desired pH of about 0.2 to 3.5. Preferably, 
the activating salt comprises less than about 20 percent by 
weight, and the trivalent chromium compound comprises 
less than 10 percent by weight, and the acid-nitrate con 
ponent comprises 75 to 90 percent by weight. 
The preferred powder compositions additionally con 

tain zinc or cadmium ions as the cations in the activating 
salt or in the inorganic nitrates in the acid-nitrate coin 
ponent. The preferred activating salts are the combina 
tion of sulfates and fluorides to provide a most appreciable 
degree of protection from corrosion by fume and moisture. 
When the two ions are used in combination, the total 
fluoride ion concentration should be about one-third that 
of the total sulfate ion for optimum results. 
The dry powder compositions of the present invention 

formulated for brightening cadmium are proportioned so 
as to provide a bath containing essentially trivalent chro 
mium ions in the range of about 0.08 to 5.0 grams per 
liter, nitrate ions in the range of about 1.0 to 90.0 grams 
per liter and ions selected from the group consisting of 
fluoride, sulfate and the combination thereof in the range 
of about 0.4 to 26.0 grams per liter. Cadmium and/or 
zinc ions may also be provided in the amount of about 
0.1 to 15.0 grams per liter. 
As indicated in our aforementioned patent, an effective 

and economical highly dilute bath composition for cad 
mium contains essentially about 0.2 to 0.3 gram per liter 
of trivalent chromium ions, 3.75 to 5.0 grams per liter of 
nitrate ions, 0.2 to 0.4 gram per liter of fluoride ions and 
0.75 to 1.5 grams per liter of sulfate ions. Additionally, 
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4. 
0.5 to 1.0 gram per liter of zinc and or cadmium ions 
oftentimes is desirable for optimum control. This dilute 
bath composition may be provided readily by addition of 
the dry powder composition of the present application 
and has been found to produce a highly desirable lustre 
and mild protection upon both cadmium and zinc surfaces 
at ambient temperatures in immersion periods of five to 
forty-five seconds. However, it has been found that 
greatly enhanced corrosion protection as well as extremely 
desirable lustre can be obtained by use of more concen 
trated baths containing 1.5 to 5.0 grams per liter of 
trivalent chromium ions at a pH of about 0.2 to 1.0, and 
preferably 1.8 to 4.5 grams per liter of trivalent chromium 
ions. As in the case of the more dilute baths, the nitrate 
ion and activating ion must also be present, preferably in 
Substantially the same weight ratio. 
The baths of the present invention have proven highly 

effective in developing a cadmium-like clear finish upon 
Zinc surfaces so as to simulate the appearance of cadmium 
which is oftentimes desirable where the cost or supply of 
cadmium is prohibitive of its use. 
The pH of the bath should be between about 0.2 to 3.5 

and preferably in the range of 0.2 to 2.0 for short dips of 
up to about ten seconds and in the range of 1.8 to 3.5 for 
dips up to one minute or longer. Where a pH below about 
1.0 is desired or to be obtained, the acid-nitrate component 
should be substantially or entirely comprised of urea ni 
trate, the urea nitrate constituting at least about 75 percent 
by weight thereof. The baths produced by the composition 
of the present invention are preferably utilized at ambient 
temperatures on the order of 60 to 90 Fahrenheit for op 
timum operation. However, temperatures of 45 to 150 
Fahrenheit may be employed depending upon the concen 
tration of the bath and the time of treatment. Generally, 
the more dilute the bath, the higher the temperature that 
may be employed so as to provide a satisfactory treatment 
time and brightening action. 
The time of treatment will vary with the temperature, 

pH and concentration of the bath. Generally, the period 
of immersion will vary between about two seconds and 
ten minutes, depending upon these three factors. The op 
timum time of treatment for a given bath concentration, 
temperature and pH is best determined by visual observa 
tion of a specimen workpiece. Generally, the baths pro 
duced according to the preferred aspect of the present in 
vention operate at ambient temperatures requiring an im 
mersion period of only about five to forty-five seconds. 
Subsequent to immersion in the bath, the Workpieces are 
rinsed in cold and then in hot water to facilitate drying. 
A general dry powder composition in accordance with 

the present invention which has been found highly desir 
able for the production of baths for brightening cadmium 
and zinc is one containing the following salts in the indi 
cated proportions: 

Percent by weight 
Trivalent chromium salt (chromium fluoride, 

chromium sulfate and combinations there 
of) ---------------------------------- 2.05.0 

Activating salt (zinc sulfate, cadmium sulfate, 
Zinc fluoride, cadmium fluoride and combina 
tions thereof) ------------------------- 8.0-16.0 

Auxiliary activating salt (bifluorides and bisul 
fates of alkali metals and ammonia) ------ Up to 4.0 

Urea nitrate ---------------------------- 75.0-90.0 

A specific example of a preferred formulation within 
the above-designated composition for use in treatment of 
cadmium surfaces is as follows: 

Percent by weight 
Chromium fluoride --------------------------- 3.7 
Zinc sulfate ------------------ - - - - - - - - - - - - - - - 2.0 

Sodium bifluoride ---------------------------- 18 
Urea nitrate --------------------------------- 82.5 

A specific example of a preferred formulation within 
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the above designated general dry powder composition for 
use in treatment of zinc surfaces is as follows: 

Percent by weight 
Chromium fluoride --------------------------- 2.0 
Zinc sulfate --------------------------------- 8.0 
Sodium bifluoride ---------------------------- 1.0 
Urea nitrate --------------------------------- 89.0 

These compositions are added to water in amounts of 
from 6.0 to 250.0 grams per liter and utilized conveniently 
at ambient temperatures with dip times of five to twenty 
seconds. For economical, highly dilute baths, the rate of 
addition is about 6.0 to 30.0 grams per liter; for high 
corrosion protection, the rate of addition is about 100 to 
250 grams per liter, and preferably about 150 to 250 
grams per liter. 

Because of the acidity and corrosive nature of the baths 
of the present invention, suitable tanks should be en 
ployed to avoid contamination such as rigid polyvinyl 
chloride, steel ined with polyvinyl chloride or resin-bonded 
glass fibers or polyethylene. 

Illustrative of the efficacy of the present invention are 
the following examples wherein steel specimens electro 
plated with cadmium or zinc were treated in baths pro 
vided by dry powder formulations. 

Example I 
To 1.0 liter of water was added 20.0 grams of a dry 

powderformulation containing 5.0 percent by weight chro 
mium fluoride, 5.0 percent by weight sodium bifluoride, 
50.0 percent by weight urea nitrate and 40.0 percent by 
weight sodium nitrate. The resultant bath had a pH 
of 2.1. 
Upon immersion therein at room temperature for a 

period of about ten seconds, a clear bright finish was de 
veloped upon 2 inch x 3 inch cadmium-plated steel test 
panels. A drop of a 1.0 percent aqueous Solution of lead 
acetate did not turn the surface black until thirty seconds 
had elapsed, indicating a desirable degree of protection. 
Adding i0.0 grams per liter of the dry powder composi 

tion produced a bath having a pH of 2.1 which produced 
a clear bright finish on similar test panels during a dip 
of ten seconds. The resulting surface finish gave protec 
tion for twenty-five seconds in the lead acetate test. 

Example 2 

To 1.0 liter of water was added 20.0 grams of a dry 
powder formulation containing 5.0 percent by weight chro 
mium fluoride, 5.0 percent by weight sodium bifluoride 
and 90.0 percent by weight urea nitrate. The resulting 
bath had a pH of 1.3 and gave a clear bright finish to a 
2 inch x 3 inch cadmium-plated steel test panel after 
immersion therein for ten seconds. The finish gave pro 
tection for eight seconds in the lead acetate test. 
A second bath was prepared by adding 10.0 grams of 

the above formulation to 1.0 liter which gave a bath hav 
ing a pH of 1.5. Upon immersion therein for ten seconds, 
a cadmium-plated steel test panel developed a clear bright 
finish which gave a value of eight seconds in the lead 
acetate test. 
A third bath was provided by adding 5.0 grams per 

iter of the above dry powder formulation and the pH 
was determined at 1.7. A cadmium-plated steel panel 
developed a clear bright finish after immersion therein 
for ten seconds and gave a value of six seconds in the 
lead acetate test. 

Example 3 

To 1.0 liter of water was added 14.4 grams of a dry 
powder composition containing 82.5 percent by weight 
urea nitrate, 3.7 percent by weight chromium fluoride, 
12.0 percent by weight zinc sulfate and 1.8 percent by 
weight sodium bifluoride. The resultant bath had a pH 
of 1.4 and immersion of a 2 inch x 3 inch cadmium-plated 
steel test panel therein for a period of ten seconds pro 
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6 
duced a clear bright finish which gave a value of ten sec 
onds in the lead acetate test. 

Example 4 
To 1.0 liter of water was added 20.0 grams of a dry 

powder composition containing 1.0 percent by weight 
sodium bifluoride, 2.5 percent by weight chromium flu 
oride, 8.5 percent by weight zinc sulfate, 44.0 percent by 
weight sulfamic acid and 44.0 percent by weight sodium. 
nitrate. The resulting bath had a pH of 1.4 and pro 
duced a clear bright finish upon a cadmium-plated steel 
test panel immersed therein for ten seconds. This surface 
gave a value of three seconds in the lead acetate test. 
To another liter of water was added 10.0 grams of this 

dry powder formulation to provide a bath having a pH 
of 1.6. Upon immersion therein for ten seconds, a cad 
mium-plated steel test panel developed a clear bright finish 
which gave a value of two seconds in the lead acetate test. 
A bath containing 40.0 grams per liter of the dry 

powder fortinulation had a pH of 1.1 and produced a 
bright finish with a slight fog upon a cadmium-plated steel 
test panel. This finish gave a value of five seconds in 
the lead acetate test. 

Example 5 
To 1.0 liter of water was added 8.2 grams of a dry 

powder formulation containing 55.0 percent by weight 
urea nitrate, 30.6 percent by weight sulfamic acid, 2.8 
percent by weight chromium fluoride, 10.5 percent by 
weight zinc sulfate and 1.1 percent by weight sodium bi 
fluoride. The resultant bath had a pH of 1.5 and pro 
duced a semi-bright finish on a cadmium-plated steel test 
panel having a white fog therein. 

Example 6 
To 1.0 liter of water was added 3.0 grams of chromium 

fluoride, 3.0 grams of sodium bifluoride, 30.0 grams urea 
nitrate, and 24.0 grams of sodium nitrate. The resultant 
bath had a pH of 2.1. A cadmium-plated steel test panel 
immersed therein developed a bright finish which gave a 
value of five seconds in the lead acetate test. 

Example 7 
A dry powder formulation was prepared containing 2.0 

percent by weight chromium fluoride, 8.0 percent by weight 
zinc sulfate, 1.0 percent by weight sodium bifluoride and 
89.0 percent by weight urea nitrate. This dry powder 
formulation was dissolved in water in the amount of 15 
grams per liter. A zinc-plated steel panel was immersed 
therein at ambient temperature for a period of five seconds 
and was found to develop a clear bright cadmium-like 
finish and to withstand discoloration by a 1.0 percent lead 
acetate solution for a period of twenty-two seconds, in 
dicating a desirable degree of mild protection. 

Example 8 
A dry powder formulation was prepared containing 3.0 

percent by weight chromium fluoride, 11.0 percent by 
weight zinc sulfate, 1.0 percent by weight sodium bifiu 
oride and 85.0 percent by weight urea nitrate. Several 
baths were prepared by adding this formulation to water 
in amounts of 3.75 grams per liter, 30.0 grams per liter 
and 60.0 grams per liter. 
A zinc test panel immersed in the first solution for a 

period of five seconds at ambient temperature exhibited 
a dull finish and gave a value of only two seconds upon 
exposure to a 1.0 percent lead acetate solution. 
A panel immersed in the second formulation under sinn 

ilar conditions developed a clear cadmium-like finish and 
gave a value of thirty seconds with a 1.0 percent by weight 
lead acetate solution. 
A panel immersed in the third solution containing 60.0 

grams per liter developed a clear bright finish slightly 
superior to that of the second bath and gave a value of 
twenty-seven seconds upon testing with the 1.0 percent lead 
acetate solution. 
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Example 9 - 

A dry powder composition was prepared containing 3.0 
percent by weight chromium fluoride, 11.0 percent by 
weight zinc sulfate, 1.0 percent by weight sodium bifluoride 
and 85.0 percent by weight urea nitrate. Baths were 
prepared containing 100, 150 and 200 grams per liter, 
respectively, of the dry powder formulation. Both zinc 
and cadmium-plated test panels were immersed for pe 
riods of five seconds at ambient temperatures in each of 
the respective baths. - 
The third bath was found to have a pH of about 0.2. A 

zinc test panel immersed therein developed a clear bright 
finish and was found to resist discoloration by a 5.0 percent 
by weight lead acetate solution for a period of thirty-six 
seconds, indicating a very high degree of corrosion protec 
tion. A cadmium-plated test panel immersed in this same 
bath was found to develop a clear bright finish and to 
resist discoloration by a 5 percent lead acetate solution for 
a period of seventeen seconds, similarly indicating a high 
degree of corrosion protection. 
The second bath containing 150 grams per liter was 

also found to have a pH of about 0.2. A zinc test 
panel immersed therein developed a clear bright finish 
with a trace of iridescence and was found to resist dis 
coloration by a 5.0 percent lead acetate solution for a 
period of forty-five seconds. A cadmium test panelim 
mersed therein developed a clear bright finish and re 
sisted discoloration by a 5.0 percent lead acetate solu 
tion for a period of nineteen seconds. 
The first bath containing 100 grams per liter was 

found to have a pH of 0.3. A zinc panel immersed 
therein developed a clear bright finish with a slight trace 
of iridescence and resisted discoloration by a 5.0 per 
cent lead acetate solution for a period of three seconds, 
indicating a considerably reduced corrosion protection 
from that provided by the more concentrated baths. 
The cadmium-plated test panel developed a clear bright 
finish and resisted discoloration by a 5.0 percent lead 
acetate solution for a period of three seconds, indicating 
a reduced protection from that provided by the more 
concentrated baths. 

Three hundred grams per liter of the dry powder for 
mulation was found not to be fully soluble and to pro 
vide a pH of about 0.2. A zinc-plated test panel im 
mersed therein for a period of five seconds developed 
an extremely clear bright finish. Upon exposure to a 
1.0 percent lead acetate solution, it was found to resist 
discoloration for a period of five minutes. Upon ex 
posure to a 5.0 percent by weight lead acetate solution, 
it was found to resist discoloration for a period of forty 
five seconds, indicating a highly desirable degree of cor 
rosion protection. A cadmium-plated test panel in 
mersed therein for a similar period was found to exhibit 
evidence of attack by the bath upon the cadmium-plate, 
thus indicating that lesser concentrations should be em 
ployed for treatment of cadmium plate. 
As will be readily seen from the foregoing detailed 

specification and specific examples, the present invention 
provides a self-contained dry powder formulation for 
addition to water to provide a highly effective bath for 
the chemical treatment of cadmium surfaces and zinc 
surfaces. This formulation can be readily shipped and 
handled conveniently and safely and provides a bath 
which is relatively economical in operation and pre 
controllable in the optimum proportion of essential in 
gredients added thereto so as to provide a balanced 
bath composition. In accordance with the preferred as 
pects of the present invention, the dry powder formula 
tion produces a bath which is highly effective in brighten 
ing cadmium and zinc surfaces and providing mild cor 
rosion protection thereto in highly dilute concentration 
and a high degree of corrosion protection in more con 
centrated baths. 

5 

O 

- - - 3. - 

Having thus described the invention, we claim: 
1. A self-contained dry powder composition for addi 

tion to water to provide an acid bath for treating cad 
mium surfaces and zinc surfaces consisting essentially of, 
on a dry weight basis, 1.0 to 25.0 percent by weight 
of a water-soluble trivalent chromium compound, up to 
50.0 percent by weight of a water-soluble activating salt 
Selected from the group consisting of sulfates, fiuorides 
and the combination thereof, and 25.0 to 95.0 percent 
by weight of a water-soluble acid-nitrate component se 
lected from the group consisting of urea nitrate, urea 
nitrate and the nitrate salts of inorganic bases, urea ni 
trate and Sulfamic acid and sulfamic acid and the nitrate 
Saits of inorganic bases, said acid-nitrate component being 
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of sufficient acidity to provide a pH of 0.2 to 3.5 upon 
addition of the dry powder composition to water in an 
amount sufficient to provide about 0.08 to 5.0 grams 
per liter of the trivalent chromium ion, said dry powder 
composition additionally providing as essential ions nitrate 
ion and an activating ion selected from the group con 
sisting of sulfates, fluorides and the combination thereof. 

2. The composition in accordance with claim 1 wherein 
said acid-nitrate component is substantially urea nitrate. 

3. The composition in accordance with claim 2 wherein 
said urea nitrate constitutes 75.0 to 90.0 percent by 
weight of said dry powder composition. 

4. The composition in accordance with claim 1 wherein 
said acid-nitrate component is substantially urea nitrate 
and the nitrate salt of an inorganic base. 

5. The composition in accordance with claim 1 wherein 
said acid-nitrate component is of sufficient acidity to pro 
vide a pH of 1.0 to 3.5 upon addition of the dry pow 
der composition to water in an amount sufficient to 
provide 0.08 to 1.0 gram per liter of trivalent chromium 
1O. 

6. The composition in accordance with claim 1 wherein 
Said activating salt includes both sulfate and fluoride ions. 

7. The composition in accordance with claim 1 wherein 
said activating salt includes a cation selected from the 
group consisting of zinc, cadmium and the combination 
thereof. - 

8. A self-contained dry powder composition for addi 
tion to water to provide an acid bath for treating cad 
mium surfaces and zinc surfaces consisting essentially of 
2.0 to 5.0 percent by weight of a water-soluble trivalent 
chromium salt selected from the group consisting of 
chromium fluoride, chromium sulfate and the combina 
tion thereof, 8.0 to 16.0 percent by weight of a water 
soluble salt selected from the group consisting of zinc 
Sulfate, cadmium sulfate, zinc fluoride, cadmium fluoride 
and the combination thereof, up to 4.0 percent by weight 
of a water-soluble salt selected from the group consisting 
of bifluorides and bisulfates of the alkali metals and am 
monia, and 75.0 to 90.0 percent by weight of urea nitrate. 

9. The powder composition of claim 8 containing both 
sulfate and fluoride salts. 

10. The method of brightening metallic surfaces se 
lected from the group consisting of cadmium and zinc 
comprising dissolving in water a self-contained dry pow 
der composition consisting essentially of 1.0 to 25.0 per 
cent by weight of a water-soluble trivalent chromium 
compound, up to 50.0 percent by weight of a water 
Soluble activating salt selected from the group consist 
ing of fluorides, sulfates and the combination thereof, 
and 25.0 to 95.0 percent by weight of a water-soluble 
acid-nitrate component selected from the group consist 
ing of urea nitrate, urea nitrate and the nitrate salts of 
inorganic bases, urea nitrate and sulfamic acid, and sul 
famic acid and the nitrate salts of inorganic bases, said 
dry powder composition being added in sufficient quan 
tity to provide 0.08 to 5.0 grams per liter of trivalent 
chromium ion and a pH of 0.2 to 3.5 in the resultant 
bath and additionally providing nitrate ion and an acti 
Vating ion selected from the group consisting of fluorides, 
Sulfates and the combination thereof; maintaining said 
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bath at a temperature of about 45 to 150 degrees Fahren 
heit; immersing a workpiece having a metallic Surface 
selected from the group consisting of cadmium Silifaces 
and zinc surfaces in said bath for a period of time Sufi 
cient to brighten the surface thereof; and rinsing said 
workpiece in cold water. 

11. The method of claim 10 wherein said dry powder 
composition provides 1.5 to 5.0 grams per liter of trivalent 
chromium ion and a pH of about 0.2 to 1.0 and wherein 
said acid-nitrate component is comprised substantially 
of urea nitrate. 

12. The method of claim 11 wherein said dry powder 
composition includes both fluoride and Sulfate ions. 

13. The rethod of claim 10 wherein said dry powder 
composition contains a water-soluble salt of a metal Se 
lected from the group consisting of zinc, cadmium and 
the combination thereof. 

14. The method of brightening metallic surfaces Se 
lected from the group consisting of cadmium and zinc 
comprising dissolving in water a self-contained dry pow 
der composition consisting essentially of 1.0 to 10.0 per 
cent by weight of a water-soluble trivalent chromium 
compound selected from the group consisting of chro 
mium fluoride, chromium sulfate, and the combination 
thereof, up to 20.0 percent by weight of a water-soluble 
activating salt selected from the group consisting of bi 
fuorides and bisulfates of the alkali metals and ammonia, 
and 75.0 to 90.0 percent by weight of a water-soluble acid 
nitrate component comprised substantially of urea nitrate, 
said dry powder composition providing a bath contail 
ing essentially about 0.08 to 5.0 grams per liter trivalent 
chromium ions and 0.4 to 26.0 grams per liter of activat 
ing ions selected from the group consisting of fluioride, sul 
fate and the combination thereof, said dry powder com 
position additionally providing a pH of 0.2 to 3.5 in the 
resultant bath; maintaining said bath at a temperature of 
about 45 to 150 degrees Fahrenheit; immersing a work 
piece having a metallic surface selected from the group 
consisting of cadmium surfaces and zinc surfaces in said 
solution for a period of time sufficient to brighten the sur 
face thereof; and rinsing said workpiece in cold water. 

15. The method of claim 14 wherein said composition 
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provides a bath containing 1.5-5.0 grams per liter of tri 
valent chromium ion and a pH of about 0.2-1.0. 

16. The method of claim 14 wherein said bath con 
tains 1.8 to 4.5 grains per iter of trivalient chromium ions. 

17. The method of brightening metallic surfaces se 
lected from the group consisting of cadmium and zinc 
comprising dissolving in water a self-contained dry pow 
der composition consisting essentially of 2.0 to 5.0 per 
cent by weight of a water-soluble trivalent chromium salt 
selected from the group consisting of chromium fluoride, 
chromium sulfate and the combination thereof, 8.0 to 
16.0 percent by weight of a water-soluble salt selected 
from the group consisting of zinc sulfate, cadmium sul 
fate, zinc fluoride, cadmiuin fluoride and the combina 
tion thereof, up to 4.0 percent by weight of a water-Solt 
ble salt selected from the group consisting of bifluorides 
and bisulfates of the alkali metals and ammonia, and 
75.0 to 90.0 percent by weight of urea nitrate, said dry 
powder composition providing a bath containing essen 
tially about 1.5 to 5.0 grams per liter trivalent chromium 
ions and additionally providing a pH of 0.2 to 1.0 in the 
resultant bath; maintaining said bath at a temperature 
of about 45 to 150 degrees Fahrenheit; immersing a work 
piece having a metallic surface selected from the group 
consisting of cadmium surfaces and zinc surfaces in said 
Solution for a period of time sufficient to brighten the sur 
face thereof; and rinsing said workpiece in cold water. 

18. The method of claim 17 wherein said bath con 
tains the combination of fit loride and suifate ions. 

19. The method of claim 17 wherein said bath con 
tains 1.8 to 4.5 grams per liter of trivalent chromium 
ions. 
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