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3 Claims.

This invention relates to an improved com-
position adapted to be applied to and allowed
-to remsin upon & metal surface as & conversion
treatment preparatory to painting the surface.

An object is to provide an improved liquid
composition which can be readily appiled to &
metal surface such as the oxide costed surface
of structural steel or the metal sheels used In
the construction of buildings to prepare the
same for painting, which composition will react
effectively and theorcughly with an cxide coated
metal surface and which will spread therecver
into complete and intimate contact with the ir-
regularities of such surfece and which will spend
itself completely thereon without leaving any
residue on the surface to act as & promoter of
corrosion underneath the paint coat.

Heretofore metal eiching aeld v@lmions have
been applied to rusty smface of iron &l steel
to assist in removal of the 'Tust premmtom to
painting and phosphoric acid sclutions have been
used for this purpose and for the additional pur-
pose of reacting with the surface to render it
less susceptible to corrosion. It hes also here-
tofore been the practice to rinse or wash the
residue of such selution from the surface of the
metel after the reaction has taken place to
remove any ecorrosion promotion constituents
such as unspent acid from the metal suriace be-
fore applylng the. paint coat thercio. Ii was
recognized that all paint coats were to & more or
- less degree pervious to moisture and that eor-
rosion would develop underneath the paint coat
if such corrosion promotion agents were pres-
ent on the metal surface underneath the paind.

In copending appilication of one of the appl-
cants, Clete L. Boyle, Serial Mo, 177,656, flled
December 1, 1937, which issued May 14, 1940 as
U. S. Patent No. 2,200,615, there was set forth an
improved method of prepering a steel surface for
painting by treating it with 2 phosphoric acid
water solution which method included allowing
the phosphoric acid solution to remain end dry
upon the surface of the metal and painiing over
such surface so treated withou! the removal of
any residue of the solution from the surfmce
prior to the painting. Such method was found
to be economical and highly efficaclous.

We prefer to 2pply cur improved composition
te & metal surface according to the disclosure,
of such copending sapplication. According to
the teaching of the method of such application
a dilute agueous solution of vhosphoric acid was
applied to an oxide coated metal surface and
allowed to remain thereom. If the surface wexe
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soiled with oil such solution might preferably
contain a small amount of & water soluble oil
solvent to promote the wetting of the surface.

*Such solution might preferably also contain cer-

tain metallic ions to increase the concentiration
of phosphate on the surface and promote seal-
ing of irregularities and filling of crevices there=
in.

Such solution preferably contained a Wetting
agent to lower the surface tension and thin ouf
the solution over the surface of the metal and
to intimately wet the same and penetrate inic
the crevices of the oxide coating, insuring
thorough wetting of the metal surface and con-
version of the oxide coating into a phosphate
coating thereby reducing the possibility that un-
reacted acid might remain on the surface fol-
lowing evaporation of the volatile ingredients of
the solution.

In the application of the improved composi-
tion herein set forth to a metal surface, we pre-
fer not only to employ the methed disclosed in
sald copending application but to employ a gen-
erally similar composition with changes in the
wetting agent as hereinafter set forth. As ap-
plied to the metal surface this improved com-
position preferably comprises 5 to 15% by vol-
ume of 75% by weight phosphoric acid with
water making up the bulk of the remainder of the
solution. An adqueous solution of approximately
7 to 10% of phosphoric acid has been found
highly satisfactory. 2 to 3% of the water may
be replaced by water soluble oil solvents such
as alcohol, ethyl methyl ketone or the butyl
ether of ethylene glycol. Metallic ions ;whose
phosphates or acid phosphates are insoluble in
water may be added in a small amount not tc
exceed the saturation point of the solution.
For example, 0.07 gram atomic weight per liter
has been found satisfactory. Many different
metallic ions are suitable as, for example, chro-
mium, zinc¢, iron, magnesium, aluminum, tin,
nickel, etc. A small amount of a welting agent
is added to the solution, for example, 1-20
grams per liter of solution. The character of
this wetting agent is herematter more particu-
larly discussed. ~

Sinece, according to the teaching of such meth-
od, we do not choose to remove any solution resi-
due from the metal surface but leave the same
in its entirety thereon, there will remain upon the
surface all solution ingredients not consumed in
2 reaction or which have not evaporated. Due
to the dilute character of the solution and its
thinning out in wetting the swrface practically
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all the phosphoric acid will have been consumed
in the reaction and the water and soluble oil sol-
vent will evaporate. However, the wetting agent
being a solid will remain upon the surface. Be-'
cause it remains, it is important that it should
not exhibit any tendency to set up corrosion. It
is with this aspect of the composition, namely,
the capacity of its wetting agent ingredient, to
cause corrosion that we are specifically concerned
in this application. ‘
The wetting agent used in the solution must
' possess certain properties if it is to function prop-
erly. It must be soluble in water. It must be
stable and function in acid. When metallic ions
are present they must not form an insoluble com-
pound with the wetting agent and so render it
useless. 'It must function to cause the solution
to wet the surface whether clean or oily. Wet-
ting agents which have these properties, especial-
ly the last, have two essential parts to their mo-
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lecular structures, a hydrophobic portion and a .

hydrophilic portion.

First, in order to lower the surface tension
there must be present in the molecule a hydro-
carbon group of high molecular weight. For ex-
ample; this may be a straight chain of 8 to 16
carbon atoms, with 12 and 14 being the most de-
sirable. Such straight chains are found in s0aps
which of course are materials commonly used to
lower surface temsion. This hydrocarbon group
of high molecular weight may be a saturated or
unsaturated cyclic group which may or may nétb
possess substituent groups of 3 or more carbon
atoms. This hydrocarbon part of the wetting
agent molecule is called the hydrophobic part
because it does not dissolve in water, it being nor-
mally an oil soluble part.

The second part of the molecule, the hydro-
philic part, can be said to have great solubility
in water, and when attached to the hydrophobic
part makes the whole wetting agent molecule that
the present application is particularly concerned.

Heretofore those skilled in the art of preparing
metal for painting by means of acid solutions,
who have included wetting agents in their solu-
tions, have always employed wetting agents whose
hydrophilic groups were derivatives of sulphuric
acid. Such hydrophilic groups were sulphonates
or sulphates. Sulphonate wetting agents have the
general formula R—SOsH, where R is the oil
soluble hydrocarbon hydrophobic part “of the
molecule and —SO3H the water soluble sulpho-
nate hydrophilic -group or R—OSO03:H where R
is again the hydrophobic group and —0S0OzH
the sulphate group hydrophilic in nature.

In the presence of moisture, cerfain ions, es-
pecially the chloride, sulphate and nitrate ions,
have a tendency to cause corrosion of metals.
Those wetting agents which contain as part of
their molecules hydrophilic groups which are de-
rivatives of sulphuric acid are similar to the sul-
phate ion and similarly also have a tendency to
cause the corrosion of metals.

In the method we prefer to use, where the
treating solution is allowed to dry upon the metal
and the dried surface is not further treated eX-
cept for painting, it will therefore be of great
advantage to employ a wetting agent of non-
corrosive tendency. More particularly we might
say, a wetting agent which contains in its mole-
cule 8 hydrophilic group which has no tendency
to promote corrosion. Since it is the hydrophilic
group of the sulphonate and sulphate type of
wetting agent which is the potential corrosion
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stimulant, we propose to use & wetting agent
whose hydrophilic group has no such tendency.

We have found that wetting agents whose mole-
cules contain hydrophilic groups which include
phosphorus and oxygen are suitable in an acid
solution for preparing metals for painting, and
particularly suitable where the solution is allowed
to dry upon the metal because these hydrophilic
groups have no tendency to set up corrosion.
Suitable hydrophilic groups containing phos-
phorus and oxygen are the phosphate and phos-
phonate groups, respectively. Wetting agents
having the phosphate group in their molecule -
have the following general formula.:

R—0O—POzX2
where R is the hydrocarbon residue and
—0—FQ03

the phosphate group, and X a positive radical of
such a nature that the wetting agent is soluble
in water, as, for example, hydrogen or an am-
monium or sodium and potassium. Wetting
agents containing the phosphonate group in the
molecule have the general formula R—PO:X2
where —POs is the phosphonate group.

Specific examples of wetting agents contain-
ing the phosphate group which are suitable for
the purpose are

CtHo—O—CHa—CHz—0O—CH2CH>—OPO:Na2

Sodium salt of phosphoric acid ester of the mono-
butyl ether of diethylene glycol.

CHs3—(CHz2) 12—CH20POsNa2

Sodium salt of myristyl phosphate.
CHi(CHs)1C 0 0—CH—~CH—OPOsNaz
H;s

Sodium salt of the phosphoric acid ester of pro-
pylene glycol monolaurate.

Specific examples of & wetting agent contain-
ing the phosphonate group are:

CH3—~—(CHz) 12—CHas—PO3Nzaz
Sodium salt of myristyl phosphonate.'
CHz;—(CH32) 12—COOCH—P0O;—N2aa

Sodium salt of myristoyl methyl phosphonic acid.

It is emphasized that practically all of these
wetting agents are solids and are not employed
as oil solvents or as substitutes for oil solvents.
They are used in very small concentration 0.1 to
2% by weight of the solution. Their function is
to reduce the surface tension of the solution and
s0 assist it in its work. They aid the solution to
contact and wet all parts of the surface being
treated. They facilitate the action of oil solvents
if oil solvents are used by reducing the inter-
facial tension between an oily surface and the
treating solution. When oil solvents are not re-
quired due to absence of oil, these wetting agents
increase the penetration of the solution into all
pores and crevices.

The outstanding characteristic of the wetting
agents whose hydrophilic groups contain phos-
phorus and oxygen is that they have practically
no tendency to cause corrosion of mefal. This
is in contrast to the wetting agents whose hydro-
philic groups contain sulphur and oxygen, which,

‘being considered derivatives of sulphuric acid, do

have a well known tendency to promote corrosion
of metal in the presence of moisture. It is well
known that the presence of corrosion promoters
under paint will initiate corrosion because all
peint coats are to some degree pervious to mols-
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ture. Hence, these wetting agents whose hydro-
philic portions contain phesphorus and oxygen
are particularly useful in a process for preparing
metal for painting, such as that of my copend-
ing application wherein the solution is applied to
the metal and allowed fo react with it and dry
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thereon and the surface is then painted without

any further treatment such as wiping or washing
to remove excess treating solution or reaction
products.

What we claim is:

1. A composition sdapied to be applied to o
metal surfece prior to painting comprising &
water solution of phosphoric acid wherein the
acid ingredient is present in sn amount varying
from 5% to 15% by volume of 75% by weight
acid and o wetting agent selected from & group
consisting of

CsHop—0O—CHs—CHo—O—CH2CHa—OP0OXa
CH:—(CH?2) 12—CH20PO:sXa
CHs(CH2) 10CO0-—CH (CH3) —CH>—OPO03Xs

CH3;—(CH2) 10—CHz—PO: X3
and
CH3(CHa) 12—COOCHz—POsXa

where X is a positive radial of such a nature that
the wetting agent is soluble in water and is
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2. A composition adapted to be applied to a
ferrous metal surface prior to painting compris-
ing & water solution of phosphoric acid and a
wetting agent, which wetting agent is selected
from a group consisting of organic phosphates
and organic phosphonates having the structural
formulas which are shown respectively on the
left side of the following equations and which
when dissolved in water disassociate as shown on
the right hand side of the following equa.tions

0xX +
B—O——1>=0
X
(039
R—Pb=0
X
where X is selected from the group consisting

- R—o—1>=o + 2X

[P IS—

+
R—£—0 + 2X

—
———

9 of & sodium, potassium, hydrogen, and am-

25

gelected from & group consisting of hydrogen, 20

ammonium, sodium and potassium.

monium, and where R is an organic radical.

3. A composition adapted to be applied to a
ferrous metal surface prior to painting compris-
ing a water solution of phosphoric acid and s
wetting agent, which wetting agent is selected
from & group consisting of organic phosphates
and organic phosphonates.
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