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This invention relates to coating metal and The object of the present invention is to provide
more particularly it relates to an improvement in an 4ntermediate treatment after the production
methods by which a substantially integral coat- of the chemical coat by-means of a solution con-
ing is produced by chemical means upon a metal taining the NO: radical and before the applica-
5 surface which is theregfter covered with a coat tion of the siccative coat, whereby this blistering &
of paint, varnish, enamel or the like which dries _ under the siccative coat is minimized or elimi-
or hardens over the chemical coat and is here- hated. IR [
_ inafter referred to for brevity as a siccative coat. After the production of the chemical coat, the
. It is known that various treatments will pro- surface is customarily washed hefore the appli~
10 duce a substantially integral coat upon metal by cation of the siceative coat. In accordance with 1
chemical changes in the surface of the metal - the present invention, the chemical coat is pref-
which result in firmer ‘adherence of o siccative - erably rinsed in the usual manner and is then
coat thereto than can be obtained by direct ap- treated with a dilute solution of chromic acid,
plication of the siccative coat upon bare metal.. phosphoric acid or oxalic acid. Treatment with
15 This has been practiced to & considerable extent, dilute solutions of other acids, with a few excep- 1
particularly with iron and steel, by the production  tions such as nitric acid, reduces to some extent.
on iron- and.steel of a phosphate coating as & the blistering but not as effectively and satis-
foundation or bond for paint or the like. Similar factorily as the acids named. A treatment in a
phosphate coats may be produced upon zinc or dilute solution .of nitric acid seems to increase
.90 maghesium, and by somewhat similar treatments rather than decrease the blistering.
substantially insoluble salts of the. metals may The three acids named ahove are preferred in
be produced by treatment with organic acids in- the.order in which they are named, the chromic
cluding the dicarboxylic and hydroxy-dicarboxylic acid being decidedly,preferable-, phosphoric acid
acids of the aliphatic series, and carboxylic acids  being next in efficiency, and oxalic acid being not
.25 having but one carboxyl groub, and sulphonic $O desirable but still effective to materially reduce -
acids of the aromatic series, particularly where the blistering. : N
oxidizing agents and copper compounds or the like In the preferred form, the chromie acid solution
are employed as accelerators. By proper manip- js formed by introducing from 2 grams to 20
ulation, such salt coatings can be produced not grams of chromic acid in a gallon of water. For
30 only upen iron and zine, but also upon tin, lead ordinary commercial purposes ‘about 4 grams of
and copper. These various coatings, when formed -chromic acid to a gallon of water is preferred, but
so that they are firmly adherent and substan- fairly good results may be obtained with & dilution
-"tially integral coatings upon the metgl, greatly as greatas 2gramsina gallon of water, and while
jnerease the adherence of siccative coats to the a strength greater than 4 grams to a gallon of
. g5 metal. Also proper chemical treatment produces water seems unnecessary, it seems to do little, if
oxide coats on substantially all metals, and sicca- any, bharm until 20 grams or over are used.
tive coats adhere to such oxide coats better than Stronger solutions of chromic acid are likely to
to the bare metal. Similar increased adherence injure the chemical coat, and even with 20 grams
may be secured on aluminum by a coating of lit-  to the gallon, undesirable yellow streaks develop,
40 ifum aluminate or aluminum fluoride. The ni- although these streaks do not seem bo affect the
trous acid radical generally added to the solu- adherence of the siceative coatb.
tions in the form of soluble nitrites such as so- Tt is preferable to employ the customary rinsing
dium nitrite, generally facilitates the production after the production of the chemical coat and
of oxide coatings on metal and also the produc- before the use of the chromic acid rinse, so as to
45 tion of integral salt coats of the kind described avoid contamination of the chromic acid rinse.
above. These various pbonding coats are here- No treatment is necessary after the chromic acid
{nafter referred to for previty as chemical coats. rinse and before the application of the siccative
While the adherence of siccative coats to the coating. If any subsequent rinsing takes place,
metal is greatly increased by the bonding effect it should be with distilled water or at least with
50 of a chemical coat, it has been found difficult to  water which does not contain lime, alkali or other
avoid-blisters between the chemical coat and the material which may result in contaminating the
siccative coat where the chemical coat has been chemical coatb sufficiently to produce blisters.
produced with the aid of the nitrous acid radical The length of. treatment in the chromic acid
particularly when the finished surface is sub- rinse depends upon the strength of the solution
68 jected to humidity tests. employed, the condition of the work and the tem-
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perature of the rinsing bath. Preferably the-bath
is employed at a temperature approaching the
boiling point and, with the strength mentioned,
one minute or less in the bath 1s ordinarily suffi--
clent. 737 ¥
When *phosphori rinse: i§
may be used hot in a solution having a strength

3

normal caustic soda to neutralize 10.cc..of,the.
rinse water, methyl orange being th dicator;
Where this rinse water is employed:ovér- a:phos=
phate chemical coat, it gradually” becomes-icon-
taminated with phosphates and is not effective
where the phosphate builds up so that.it. requires
more than four times as much alkali {0 neutrah
a given amount of solution with phenolphthalem

as an indicator than it does to neutralize- the

same;amount of: solution - with methy] orange as
an: mdica,tor
: phosphorlc amd rinse is ordmanly sufﬁ-.

an oxalic acid rinse. is- employed
ing strength to that indicated above for the phos-

phoric:acid;solution. - -
The acid rinse to minimize or ehmmate bhsters .

- under -a ‘siccative coat is particularly effectne
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when employed with a chemical coat produced by

& phosphate solution containing the nitrous acid. .

radical NOg, but-is also effective with the other

chemical . coats mentioned above which .are ob- .
acid requiring between % cc. and % ce. tenth nor-

- tained on metallic surfaces by means.of solutions
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containing the NOa radical. .Also, while the most
important use of the method at the present time
is in ‘connection with: coating iron or steel, it is
also effective with the chemical coats produced
upon other metals, as mentioned above.

It is understood that in the rinses of this in-
vention other ingredients may be present besides
the chromic, oxalic -and phosphoric acids; for
example, mixtures of-any of these may be used, al-
though substantially pure, dilute, aqueous solu-
tions of these acids are preferably employed.

After the rinse of this invention the metallic
surfaces are either air-dried or heat-dried before
application of the siccative coat.

‘What we claim is:

1. The method which consists in forming on a

- surface of metal by means of a solution contain-

50

ing the NO:2 radical a chemical coat of the group
consisting of coatings on metal of oxide of the
metal coated, on iron, steel, zinc and magnesium,

emp oyed, it &

which requires between ¥ cec. and % cc. tenth!: aluminum,

stantlally pure‘dilute aqueous solution of an acid
i
.siecative coat

;/About one..minute treatment. in .

s i lt.;.
should be used hot in approximately correspond- L
. acid per, ‘gallon of waterv

‘metal surface carrying a chemical coating pro-
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" of substantially insoluble phosphates, on iron,
steel, zine, magnesium, tin, lead and copper, of a
substantially inscluble salt of an acid in the group .
consisting of the dicarboxylic and hydroxy-di-

. carbogylic acidstofsthe aliphaticiseries;and car- §

boxyliciacids” hamng,‘but onacarboxyl group and
sulphonic acids of the aromatic series, and, on
lithium aluminate and aluminum
;f_luo,plde Tinsing the chemical coat with a sub-
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group::consisting of chromic acid, phos~
phorié:acid and-oxalie acid and mixtures thereof,
andiicovering the irihsed chemlca,l coat with a

e method' which consists in producing on a
metallic surface a phosphate-containing coating
by means of a solution containing the NOz radical,
and after the coatmg operatxon thereafter rmsmg
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rmse, “of the strength of 2 't

which the acid rmse is
between Y4 ‘ce. and _
soda to neutralize 10 cc.“of the solution methyl_.
o‘ange bemg the indicator

5. A method in accordance w1th clalm 1 in
which .the acid rinse is'a solutlon ot phosphonc'

30

mal caustic soda to neutra.lize 10 ce..of the solu-
ticn, ‘methyl orange being the mdicator and re-
quiring not more than four times as much alkali
to neutralize a given amount of the solution with
rhenolphthalein as an indicator than w1th methyl
orange as an indicator.

6. The method which comprises treating a
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duced by thé action of a solution containing the
NO: radical, with a substantially pure dilute
aqueous solution of one of the group consisting
of chromic acid, phosphoric acid, oxahc acxd and
mixtures thereof.

7. The method which comprises treating a
surface of iron or steel carrying a chemical coat-
ing containing phosphate produced by the sction
of a solution containing the NO:z radical, with a
dilute aqueous solution of chromic acid.

JOHN S. THOMPSON.
HERMAN J. LODEESEN.
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