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This invention relates to the treatment of zinc or alloys
thereof and is used for coating purposes on strip line op-
erations such as mill-galvanized or acid-zinc sheets.

The principal object of the invention is to impart a
clear protective surface or film, having improved corro-
sion resistance, on zinc or zinc alloy used in strip line
operation by subjecting the surface of the strip being
treated to immersion in a filming bath.,

Another and more specific object of the invention is
to provide a clear protective film on a zine or zinc alloy
coating used for mill-galvanized and acid-zinc sheets
thus preventing discoloring, e. g., white bloom, which nor-
mally forms during storage by the highly corrosive ac-
tion of the zinc or zinc alloy under moisture conditions,
particularly when sheets are stacked one on another,

Another object of the invention is to provide a treat-
ing solution and method which will enable the above
mentioned results to be uniformly obtained on a com-
mercial scale.

An additional object of my invention is to provide
a composition for use in aqueous acidic solution to im-
part a clear protective coating to zinc and zine alloy
coated mill-galvanized sheets comprising at least one
chromic compound selected from the group consisting of
chromic acid and water soluble salts thereof, at least one
boric compound selected from the group consisting of
boric acid and water soluble salts thereof, at least one
alkali metal ‘salt of fluosilicic acid and an acid of suffi-
cient strength and in sufficient quantity to adjust the pH
of the resulting sclution to between about 0.8 to 4,

Still another object of my invention is to provide a
composition as set forth heretofore wherein said chromic
compound is in amount equivalent to from about 0.5

The following preferred formulation has been found
to -eliminate discoloring, e. g., white bloom, during nor-
mal storage and, in addition, imparts desirable Tesistance
to corrosion produced by a salt atmosphere and as ob-
served by standard test on salt spray testing ‘apparatus:

Sodium bichromate (Nag'Crzoq.ZHzO) _____ g/l 225
Boric acid (HsBOg) ______ 7T g/1.. 22,5
Sodium flucsilicate (NagSiFg) ____________ g./1._ 5
Glacial acetic acid (CH;COOH) _________ ml./l._ 100

(Mineral acid, e. g., nitric acid, phosphoric, sulfuric
acid and hydrochloric acid, may be substituted for the
acetic acid.) ’

In preparing the mixes of the foregoing example, where
possible, the chemicals other than the acid, are prefer-
ably supplied in a dry or concentrated form, The acid,
being liquid, is preferably added to the formulation at
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the time and place of make-up. As will be appreciated,
this affords a substantia] saving in shipping since the
amount of water will be much less than that indicated
above for the actual working solution. The proportions
of the mixture set forth in the above formulation may
vary between about 0.5 to 50 g./1. of solution sodium bj-
chromate (NagCry07.2H,0); about 0.25 to 50 g./1. of
selution boric acid (HzBO3); about 0.1 to 10 g./1. of
solution sodium silico fluoride (Na,ySiFg); and the glacial
acetic acid (CH;COOH) may be from about 5 to 50
ml./l. of solution. :

Referring to the acetic acid concentration, since the
prime function of the acid addition is to control the
hydrogen ion concentration so as to maintain a pH of
about 0.8 to approximately 4, the volume of the mineral
acid to be added to control the pH level will be de-
pendent on the chemical and physical broperties of the
mineral acid to be employed. Thus, using pH desired as
a basis the amount of particular acid used can easily be
determined.

With respect to the foregoing formulation, it should
be noted that chromic acid and other soluble salts there-
of, e. g. potassium bichromate, can be substituted for the
sodium bichromate, In addition, the water soluble salts
of boric acid and other alkali metal salts of fluosilicic
acid can be substituted for the boric acid and sodium
fluosilicate respectively,

Of course, the proportion ranges noted heretofore with
respect to the preferred formulation would not be appli-
cable as such to the use of chromic acid and other solu-
ble salts thereof, to the use of soluble salts of borjc acid,
or to the use of other alkali metal salts of fluosilicic acid.
However, applicable broportion ranges are easily calcu-
lated therefrom. In other words, the calculations should
be such that the same molecular amount of hexavalent
chromium, borate, or fluosilicate is realized in the mix-
ture being formed,

As noted heretofore, the optimum pH range for the
operating solution is about PH 0.8 to pH 4 and a pre-
ferred pH is pH 2.6. The immersion time may range
from one second to fifteen minutes and the temperature
range is from 60° F, to 212° F.

To further illustrate the invention, the following ex-
amples are set forth. These examples are directed " to
some of the varied salts that can be substituted for the
sodium bichromate, boric acid, and sodium fluosilicate
of the preferred formulation noted heretofore,

Examiple |
Chromic acid ____________ g/l 10
Boric acid ____________ 77T g/l 112
Sodium fluosilicate ._______ "7 g/l 25
Glacial acetic acid ._..___ """ ml./l__ 40

This formula will produce a bath having a pH of 2.,
It is to be operated at a temperature of about 180° F.

with an immersion time of 2 seconds to 60 seconds de-
pending on the surface treated.
Example 11

Sodium bichromate e g./l._. 10
Boric acid ______________TTTTTTTTTTTTm g/l 10
Sodium_ fluosilicate ______ """ "TT"""" g/l 2
Glacial acetic acid _______ """ ml./1__ 40
PH 2.6—Operation as for Example I,

Example 11T

Potassium bichromate B TS g/1._ 10
s e g/1__. 10
Potassium fluosilicate ._________ "~ T"T" g/l 2

Glacial acetic acid __._.______ T mL/I.. 40
PH 2.6-—Operation ag for Example I,
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Example 1V
Sodium bichromate o —zeem—mmmmmmmee g./1-- 22.5
Boric acid oo g./1._ 22.5
Sodium fluosilicate - mcmmmmmen e g/l 5
Nitric acid, 609% ———c-—- e im e e ml./l-. 23
pH 1.8—Operation as for:Example L.
Example V
Chromic acid ——ecmommm e e m e g./1._ 15.1
Boric acid - mmemcc e mm e mmm s g./1_. 22.5
Potassium fluosilicate .. -eeemommem e g./l._ 5
Glacial acetic acid —cmmmeomoemmm e mi./l-. 10
pH 1.1—Operation as for Example L
Example V1
Chromic acid ccoommmemee [V ——— g/l.— 1.6
Boric acid e g/l-- 11.2
Sodium fluosilicate ———waemememm e g/l 2.5
Nitric acid, 60% —cccemmmmmmmmmmm == ml./l.. 0.5
pH 1.5—Operation as for Example 1.
Example VII
Chromic 8cid —coccmmmecmm e g/l 5
Sodium borate oo e m e e g/l_ 8
Sodium fluosilicate ———mmeemcemmmmmmmmmmmmm g/l 2
Nitric acid, 60% ——emmocmmmmmm—mmm e o= ml./1-- 4
pH 1.5—Operation as for Example L.
Example VIII
Sodium bichromate - oo —cmmmammem = g./1.- 10
Boric a0l oo m e g/l 2
Sodium fluosilicate ———a-comomommmmmmm— e g/l 2
Hydrochloric acid, 34% ——woommommmemme ml./1._ 1.5

pH 2.0—Operation as for Example L

As previously stated, the object of this formulation
is to use it directly in the strip line. No pre-cleaning is
necessary. The strip preferably enters the solution hot
at between 180° and 200° F. Preferably immersion time
ranges from two seconds to fifteen seconds although, as
noted above, a sheet can be held in solution for fifteen
minutes or more without adverse effect. This is helpful
when it is necessary to attach an additional strip to the
line or if a breakdown in the line occurs.

After immersion, a cold or hot water rinse followed by
cold or hot air dry are utilized.

It is preferred to immerse the galvanized sheet in a
bath since a continuous immersion process may then be
utilized, but the treatment may, in some cases, be carried
out by other means, ‘as, for example, by spraying the
aqueous solution upon the surface to be treated.

Articles treated with this solution in the manner above
set forth, as by immersion or spraying, exhibit consider-
ably enhanced resistance to white corrosion and staining.

In the appended claims, the expression “mill-galvanized
sheets” is intended to cover zinc, zinc coated or alloy
sheets as well as sheets in which other metals are present
in substantial amounts.

The novel principles of this invention are broader than
the specific embodiments recited above and rather than
unduly extend this disclosure by attempting to list all of
the numerous modifications which have been conceived
and reduced to practice during the course of this develop-
ment, these novel features are defined in the following
claims.

I claim:

1. A method of treating zinc and zinc alloy mill-gal-
vanized sheets to produce therson a clear protective coat-
ing which comprises subjecting the same to an aqueous
acidic solution comprising water, at least .one chromic
compound selected from the group consisting of chromic
acid and water soluble salts thereof, at least one .boric
compound selected from the group consisting of boric
acid and water 'scluble salts thereof, at least one alkali
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metal salt of fluosilicic acid and an acid of sufficient
strength and in sufficient amount to adjust the pH of the
resulting solution to between about 0.8 to 4.

2. A method as claimed in claim 1 wherein the chromic
compound is in amount equivalent to from about 0.5 to
50 grams of sodium bichromate per liter of solution, said
boric compound is in amount equivalent to from about
0.25 to 50 grams of boric acid per liter of solution, and
the alkali metal sait of fluosilicic acid is in amount equiv-
alent to from about 0.1 to 10 grams of sodium fluosilicate
per liter of solution.

3. A method of treating zinc and zinc alloy mill-gal-
vanized sheets to produce thereon a clear protective coat-
ing comprising immersing a hot mill-galvanized strip
in an aqueous acidic solution comprising water, a chromic
compound selected from the group consisting of chromic
acid and water soluble salts thereof, at least one boric
compound selected from the group consisting of boric
acid and water soluble salts thereof, at least one alkali
metal salt of fluosilicic acid and an acid of sufficient
strength and in sufficient amount to adjust the pH of
the resulting solution to between about 0.8 to 4 holding

said strip in the immersed condition for a time of one.

second to fifteen minutes and passing the coated strip
through a water rinse bath.

4. A method as claimed in claim 3 wherein the im-
mersion time ranges from two to fifteen seconds.

5. A method as claimed in claim 3 wherein the treat-
ment is conducted with the solution at a temperature
of about 60° F. to 212° F.

6. The method according to claim ‘1 wherein said pH
adjusting acid is nitric acid.

7. The methed according tc claim 1 wherein said pH
adjusting acid is glacial acetic acid.

8. The method according to claim 1 wherein said pH
adjusting acid is a mineral acid.

9. The method according to claim 1 wherein said
aqueous acidic solution contains sodium bichromate in
amount of about 22.5 grams per liter, boric acid in
amount of about 22.5 grams per liter, sodium fluosilicate
in amount of about 5 grams per liter and the said pH
adjusting acid is glacial acetic acid.

10. The method according to claim 1 wherein said
aqueous acidic solution contains sodium bichromate in
amount of about 22.5 grams per liter, boric acid in
amount of about 22.5 grams per liter, sodium fluosilicate
in amount of about 5 grams per liter and the said pH
adjusting acid is nitric acid.

11. A method of treating zinc and zinc alloy mill-
galvanized sheets to produce thereon a clear protective
coating which comprises subjecting the same to an
aqueous acidic solution consisting essentially of water,
at least one chromic compound selected from the group
consisting of chromic acid and water soluble salts
thereof, at least one boric compound selected from the
group consisting of boric acid and water soluble -salts
thereof, at least one alkali metal salt of fluosilicic acid
and an acid of sufficient strength and in sufficient
amount to adjust the pH of the resulting solution to
between about 0.8 to 4.

12. A method as claimed in claim 11 wherein the
chromic compound is in amount equivalent to from
about 0.5 to 50 grams of sodium bichromate per liter
of solution, said boric compound in amount equivalent
to from about 0.25 to 50 grams of boric acid per liter
of solution, and the alkali metal salt of fluosilicic acid
is in amount equivalent to from about 0.1 to 10 grams
of sodium fluosilicate per liter of solution.

13. A method of treating zinc and zinc alloy mill-
galvanized sheets to produce thereon a clear protective
coating comprising immersing a hot mill-galvanized strip
in an aqueous acidic solution consisting essentially of
water, a chromic compound selected from the group
consisting of chromic acid and water soluble salts
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thereof, at least one boric compound selected from the References Cited in the file of this patent
group consisting of boric acid and water soluble salts UNITED STATES PATENTS
thereof, at Jeast one alkali metal salt of fluosilicic acid
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about 0.8 to 4, holding said strip in the immersed con- S ee 00 et Al e ay 16,
dition for a time of one second to fifteen minutes and 2,655,439 Tloersch oo Oct. 13, 1953
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passing the coated strip through a water ringe bath,

14. A method as claimed in claim 13 wherein the FOREIGN PATENTS

immersion time ranges from 2 to 15 seconds, 10 675,334 Germany _________ May 6, 1939



