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This invention relates to the art of finishing
ferriferous metals especially where such. metals
are to.be covered with paint, varnish, enamel,
Jjapan or other siccative coating. :

‘The principal objects of the invention are to
increase the corrosion resistance of the surface
‘and to improve the adherence and increase the
life of the siccative coating especially under cor-
rosive influences such as those which are associ-
ated with humid atmospheres, salt water, acid
fumes and the like.

The invention relates generally to the. phos-
phate coating art and before describing the de-
tails of my process I wish to point out that it has
been known heretofore that a phosphate film
with definite protective value can be formed on
the surface of ferriferous metals by treating them
with an agueous solution containing primary or
secondary phosphates of one or more of the al-
kali metals and of ammonium or, preferably,
combinations of both primary and secondary
phosphate. One example-of such a metal coat-
ing process is found in the United States patent
to Douty and Romig No. 2,403,426. Due to their
cheapness and ease of control such phosphate
coating - systems have become increasingly im-
portant although, due to the thinness of the phos-
phate coating, they leave something to be desired.

With the foregoing in mind it is one of the

principal objects of the present invention to pro-

duce coatings by means of the phosphates men-
tioned which are very much heavier thereby af-
fording greatly enhanced protection against cor-
rosion especially afer the siceative coat is sub-
sequently applied. Another object is to greatly
accelerate the formation of coatings produced
by such solutions. ‘

I have discovered that the coating time can
be greatly decreased and the weight of the coat-
ing greatly increased if there be added to phos-
- phate coating solutions of the character described
. a very small quantity of a soluble chlorite. The
form in which the chlorite radical is introduced
,into the coating system seems to make little or
‘no difference although I prefer to use sodium
chlorite due to its cheapness and availability.
The chlorite should be present in the coating
solution in an amount not less than approxi-
mately 0.0005% by weight nor greater than ap-
proximately 0.05% by weight calculated  as
NaClO:. I have found that the optimum con-
centration for the chloride is approximately
0.001% and that by using the chilorite at this con-
centration it is possible to produce coatings by

10

20

25

30

40

45

50

b5

(CIL. 148—35.15)

2
using mixtures of materials which would not nor-
mally produce phosphate coatings except after a
great length of time.

If the concentration of chlorite is below
0.0005% there is little or no beneficial effect and
ahove the maximum of approximately 0.05% just
mentioned the chlorite loses its value and may
even become detrimental to the coating system
in that the coating tends to become powdery and
affords substantially no protection whatsoever.

By way of specific example I cite the follow-
ing: To a coating solution consisting of

Mono ammonium phosphate______ ofmces-- 185
Disodium - phosphate_______________ do_.-. 0.15
Water mommmme oo ._.gallons._ 1.00

I add approximately 0.001% by weight of a
chlorite such as sodium chlorite. . When this
solution is sprayed on: g piece of mild steel for
approximately two minutes a phosphate coating
will be produced which . weighs approximately
50% more per unit of area than would a coat-
ing produced in the same time by the same solu-
tion without. the chlorite. This is a remarkable
improvement in result because it means either
that the coating can be made heavier in the same
space of time or that a coating having the weight
of the prior coatings can be produced in much
less time. These advantages, of course, will vary
depending upon. the type of steel which is being
treated. the pH of the coating system, the tem-
perature of the treating solution, etc. but the
foregoing example is typical of the improvement.

. A solution such as above described will' have a
PH in the range of 4.5 to 6.5 and I prefer solu~
tions which lie within this range as they seem
to have the widest general applicability. I also
wish t0 note the fact that with my invention it
is rossible to somewhat. increase the range of
pH within which the solution is operative by
slightly decreasing the lower limit. .For instance,
the range given in the above mentioned United
States patent is between 4.7 and 6.5 whereas the
range which is practical with my invention les
between approximately 4.5 and 6.5.

While the solution that I have just described
is very good I have found that it is possible to
improve it even further especially with respect to
acceleration in coating time by incorporating in
the solution a small amount of insoluble metal~
lic phosphate from the class of aluminum and
ferric phosphates. The quantity employed seems
to be entirely unimportant because very small
amounts will produce the desired effect and larger
amounts make no difference in the results at-
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tained. Just what the action of such insoluble
phosphates may be is not fully understood but
coating solutions which contain them produce
an extremely hard, grayish, glassy phosphate

coating which possesses unusually excellent -

qualities for bonding the final siccative coating
to the metal. )

For convenience in storage and transportation
I prefer to prepare concentrated admixtures
which may be either solid or liquid and these
may be formulated in such a way as to serve
both for making up and replenishing the work-
ing solutions. Such concentrated admixtures or
materials should be prepared with the following
points in mind. Although my improved coating
process is relatively insensitive to the presence
of dissolved or suspended impurities yet the con-
tinued replenishment of the operating solution

10

1

with materials containing large amounts of dil-

uents or inert ingredients whether soluble or in-
soluble will lead, of course, to an accumulation
of large quantities of such inert materials for
which reason I have found that such concen-
trated admixtures or materials for making up
or replenishing the working solution should con-

tain at least 75% of the primary and secondary:

phosphates from the class described. With ma-
terials containing at least 75% of phosphate from
this class suitable coating or working soluvions
may be prepared by using from one to four ounces
of the concentrate per gallon of water. Addi-
tionally the concentrate should include from
about 0.066% to 1.67% by welght of chlorite cal-
culated as NaClOz. With this quantity of chlo-
rite the diluted working solution will contain
chlorite within the range specified above.

The foregoing materials, of course, constitute
the essential coating-producing ingredients of
the concentrate and tle balance can be made up
of inert ingredients of one kind or another which
have no substantial effect on the phosphating
qualities of the working solution. o

By way of specific example of a concentration
which is suitable for use in preparing or replen-
ishing a working solution attention is directed
to the following:

- , » P Pounds
Aluminum phosphate - i - 0.010
Monoammonium dihydrogen phosphate __ 0.930

Disodium monohydrogen phosphate —..__ 0.050
Sodium chlorite - e 0.010
' ' 1.000

The foregoing, of course, can be prepared as a

solution if so desired but for ease in storage and.

transportation the dry material is preferable.
The strength of the final coating solution may
vary widely depending upon the conditions of
use although I have found that a one to four
ounce per gallon solution gives excellent results
especially when sprayed for a period of approxi-
mately one to two minutes at a temperature of
approximately 160° F,

In conclusion I wish to refer to the fact that
solutions according to the present invention have
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a considerable ability to remove some small
amount of grease and oil from the surfaces being
treated. In other words, they lend themselves
to simultaneous cleaning and coating but this
effect can be substantially augmented if there
be added to the working solution a water soluble
wetting and emulsifying agent whereupon they
will act to simultaneously clean and phosphate
coat even very highly or grossly contaminated

‘surfaces. For example, to attain the effect just

described, there can be added to the working
solution a small amount of a water soluble wet-
ting and emulsifying agent such s derivative of
polyethylene glycol.

I claim: .

1. In the art of coating ferriferous metal to in
crease its corrosion resistance the method which
includes the step of treating the surface with a

-bath the essential coating-producing ingredients

of which consist of an aqueous solution of phos-
phate from the class which consists of alkall
metals and ammonium, said solution also con-

- taining from about 0.0005% to 0.05% by weight
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of the total treating solution of soluble chlorite
calculated as NaClOz and the pH of said solution
gesing from approximately 4.5 to approximately

2. The method of claim 1 where the quantity
of chlorite in the treating solution is 0.001% by
weight. _ :

3. The method of claim 1 where the chlorite
is sodium chlorite. ' .

4. The method of claim 1 where the treating
solution also contains a small quantity of phos-
phate from the class consisting of ferric and
aluminum phosphate.

5. A material for preparing and replenishing
a metal-coating solution the essential coating-
producing- ingredients of which material consist
of phosphate from the class of alkali metal phos-
phates and ammonium phosphate, together with
soluble chlorite, the said phosphate constituting
at least 75% by weight of the material and the
said chlorite being present in an amount from
about 0.066% to about 1.67% by weight cal-
culated as NaClOz2, with the remainder of the
material being made up of substantially inert
ingredients.

6. The material of claim 5 which also includes
a small amount of insoluble phosphate from the
class of aluminum and ferric phosphates, .

7. The material of claim 5 in which the chlorite
is sodium chlorite,
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