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1'

" 'This invention relates to the art of producing
corrosion resistant phosphate coatings on the sur-

_faces of iron, zinc, cadmium, aluminum, and
other metals and alloys.
It is a common and extensive practice at the
_present time to treat the’'suifaces of metals, such
as ifon,” zinc, cadmlum and aluminum and the
like, with phosphate solutions that react with the
metal surface to produce thereon & protective
phosphate coating.” Stch phosphate coatings pro-
vide for a h1gh cotrosion re51stance and form an
excellent base for paints or other subsequently
'apphed organic finishes.”
"1t has been khown' that for a g1ven mebal ‘the
surfaces vary considerably in their degree of re-
activity to the phosphate solutions so that non-
uniform and widely varying phosphate coatings
resuit. On ‘some metals, such, for. instance, as
zinc the formation of a protective phosphate
coating is usually difficult because of its 1nherent
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passmty, and the uniformity and protectlve char- ‘

acteristics of phosphate coatings on zing is Tuch
poorer than secured with iron or steel. However,
even between sheets of steel, which as a whole
react more completely and more uniformly with
phosphates than doés zmc, there may be, a. con-
siderable variation in the amount and protectlve
quality of the applied phosphate coating not only
between different sheets but with different areas
on g single sheef. " It has long heen held de-
sirable to be able to treat metal surfaces, regard~
less of ‘their inherent chiaracteristics, to produce
a’ high - quality phosphate coatmg that is rela-
tively uniform at all times.

The prior art practices-for producmg protect1ve
phosphate coatings on metals, such, for example,
as sheet steel comprised the following essential
steps: first, the cleaning of the sheet in an alka-
line soiution consisting; for instance, of sods; ash
dissolved in..water; secondly, the application of
the phosphate -coating .composition to the sheet
steel for o, period of time of the order of one:min-
ute:; and lastly, applying a dilute watel solution

of chromlc acid to seal the phosphate coating

previously produced.

1t has been suggested that the cleaned sheet
steel may be pretreated with an activating:com-
position composed of an aqueous solution:con-
taining disodium orthophosphate and a ‘small
amount of an activating metal, such as titanium,
The activating composition appears to rendér the
entire metdl surface ‘much more active so that
the phosphate coating composition reacts more
rapidly and more completely with the metal in'the
subsequent step of the process. -

In the co-pending applications, Senal Nos
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effect disappearing in about an hour.

2.

569,274, filed December 21, 1944, now Patent
-2,456, 94'7 and 510,251, filed November 13, 1943,
now abandoned it has been further suggested

that the activating composition be combined with
the alkaline metal cleaner so that the metal sur-
faces may. be simultaneously cleaned, and. acti-

.vated The advantages of such a combmed op=

eration are that the conventional processing
equipment need not be-changed and the time for
complete treatment of a piece of metal is not in-
creased over that required when no activating
compos1t10n is produced

However, it has been discovered that when the
activating composmon is combined with the alka-
line cleaner, the actwatmg composition de-

‘teriorates rapldly at temperatures above 140° F

whereas the alkali cleaner itself is most effectlve
at. temperatures of from 160° F. to 212° P. Thus,

it has been found that the use of the alkaline

cleaner contamlng the activating compos1t10n at
a, temperature of 200° ¥, results in the activating
It is obvi-
ously both uneconomical and undesirable to re-

iplen1sh the activating composition flequently,

_pa1t1cu1ar1y sinice the change in its effect bhe-
‘comes noticeable in less than an hotr, and there-
fore erratic results may occur.
" "The. obJect of  this 1nvent1on ls to prov1de a
composition xcontammg both an alkaline cleaning
component and. an activating component, plus
a- stabilizer ‘so that the composition has a long
life at elevated temperatures. }

.A further object of the invention is to prov1de

8 process for ‘effectively and reliably treating the

surfaces of metal members, whereby. to simul-
taneously clean and actlvate them at an elevated
tempetrature, :

~Other objects of the 1nventlon w1ll in part be
obvrous and will, in part, appear hereinafter.

"For. a. better understandmg of. the nature and
obJects of the invention, reference should be-had
to, the followmv detailed . descnptmn and draw-
ing, in whmh the single ﬁglhe is a view in eleva-

‘tion of an apparatus for carrymg out the inven-

t10n .

In’ aceordance w1th this 1nvent10n there is pro-
duced 5, composition for simultaneously cleaning
and activating metal surfaces that has a long life
when . emp10yed at. elevated . temperatures. . The
composmon is prepared by combining (a) from
0.1 to 10 parts by weight of an activating com-
pos1t10n composed of dlsochum orthophosphate

group con51st1ng of titanium, zirconium, lead and
tin,. (b) from '0.002 to 5 parts by weight of a
stab1llzer comprising a water soluble organic acid
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having a carboxyl group attached directly to an
aliphatic group, the organic acid being added in
an amount equal to from 2% to 50% of the weight
of the activating composition, and (¢) from 2 to
20 parts by weight of an alkaline cleanhing compo-
sition suitable for cleaning metal surfaces in a
short period of time while at temperatures as
high as the boiling point of the composition.
The entire composition is dissolved in water

to provide from 0.1% to 109 of the activating:

10

composition in solution and from 2 to '10.ounces -

per gallon of the alkali cleaner composition.

The alkaline composition may be any suitable
alkali metal compound which, when in water
solution, produces a pH of between 10 .and 12.5,
and is effective in removing surface dirt from
metal surfaces. Suitable alkaline-compounds are
soda ash, sodium bicarbonate, sodium silicates,
trisodium phosphate, sodium hydroxide, borax,
and mixtures thereof. Also, there may be em-
‘ployed alkaline soaps of the alkali-metals, and
;ammonia or amine soaps, such for instance, as
-the reaction product of ammonia or triethanol-
‘amine with oleic or stearic acid, palmitic acid or
other fatty acids having 16 carbon atoms. The
soaps may ‘be ‘employed in the form of an emul-
sion-with 'a hydrocarbon solvent, such as kero-
sene.

‘The aetivating: composition is prepared by dis-
solving in water from 0.005 to 20 parts by weight
& water soluble compound of at least one ‘metal
of the group consisting of -titanium, zirconium,
lead or tin, all of these metals being in' group IV
of the periodic table, with from 80 to 100 parts
by weight of ‘disodium orthophosphate. The
aqueous solution so prepared is evaporated to
dryness and the dried residue possesses the char-
acteristics of activating metal surfaces when dis-
solved in water or water containing an alkali that
does not exced a pH of 12:5, or water that is not
acid.

Examples of water soluble compounds of ti-
tanium, zirconium, tin and lead, that have been
found- satisfactory ‘for producing the activating
composition are titanium carbide, titanium tetra-
chioride, titanium trichloride, “titahium hy-
droxide, titanium nitride, titanium potassium
oxalate, titanium dioxide, zirconium chloride,
zirconium sulphate, lead acetate, tin tetrachloride
and-stannic sulphate. Since only relatively small
amounts of any titanium, zirconium, lead and tin
compound need be “dissolved, the compounds
selected need be only slightly soluble in water to
be suitable, Since the weight proportion of the
required metal present varies from compound’ to
compound, the amount of metallic ‘compound
employed should be selected accordingly.

As an example of the preparation of the acti-
vating composition, in 150 pounds of water there
was dissolved 100 pounds of disodium orthophos-
phate and 3 pounds titanium potassium oxalate.
The solution was heated to about 75 C. and slowly
evaporated to a dry residue. The dry residue
was a powerful activator for metal surfaces and
was ready for use for activating metals by simply
dissolving it in water. )

‘Suitable organic acids for stabilizing the geti-
vating compositions are water soluble organie
carboxylic acids having a carboxyl radical at-
tached directly to an aliphatic group. Examples
of such acids are citric acid, tartaric acid, oxalic
acid, acetic acid, propionic acid, succinic acid,
maleic acid, lactic acid and glycolic acid. Acids
in which the carboxyl group is directly attached
to an -aryl group such, for example, as benzow
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acid have been found to be ineffective. The
amount of the acid should comprise at least 2%
of the weight of the dried activating composition,
and preferably be of the order of 10%. The
organic acid may be present in an amount equal
to 50% of the weight of the activating composi-
tion. The maximum -amount of any particular

‘organic acid usable may be limited by its relative

solubility in the solution.
The compositions combining the alkaline clean-~
ing composition, the activating composition and

the organic acid stabilizer may be prepared, with-

out any water.or only & small amount of water, as

.a. .composite mixture which may be shipped and

need only he dissolved in sufficient water to pro-
duce & relatively dilute solution capable of simul-
taneously cleaning and activating metal surfaces
at .elevated temperatures. If desired, the three
components may be shipped as mixtures of any
two or else may be combined at the time .the
aqueous solution is prepared at the time the
metal is being treated.

The organic acid stabilizer cannot be incorpo-
rated with the activated composition when it is
being made by evaporation to a dry residue since
it has'been found that the resulting dry residue
containing the organic acid is useless for its
intended purpose if so prepared.

‘The following typical examples.of compositions
whose aqueous solutions in the proportions of
from 2°to 10 ounces of .the alkaline cleaner per
gallon of water will function extremely effectively
to simultaneously clean and activate metal sur-
faces:

Example I

Parts by weight
Activating composition (contalmng 5% ti-

tanium) 2
Soda ash . 6
ic acid 0.2

E:cample 17

Parts by weight
Activating composmon (containing 19% ti-

tanium) ____ o 3
Sodium sesquisilicate ... _______________ 10
Tartaric acid - ____________.___ 0.6

Ezample III
Parts by weight
Activating composition (containing 10% ti-

tantum) 6
Trisodium phosphate __.__._____._______ 13
Oxalic acid . 1.0

Example IV

Parts by weight
Actlvatmg composition (containing 1% ti-

ctanium) 0.2
Soda ash e 5
Trisodium phosphate __-__-______________ 5

______________________________ 0.01

Lactic acid
. Ezample V

Parts by weight
Activating composition (containing 1% tita-

mjum) 0.4
Emulsion cleaner composed of:
‘Kerosene_..___.____ per cent._ 59
Oleic acid ___.________ do___. 5
Triethanolamine _.___ do____ 23[-—-— 19
Water - ___ do-... 33.7
Aceticaeid.._.___________________________ 0.1

The compositions in each of the above examples
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‘may be d1ssblved in water in‘the amount of from
2 to 10 ounces of the alkaline composition per
‘gallon and providing a ‘pH"of from 10 to 12.6
may be employed at any ‘desired temperature,

preferably above 160° F. ~ A composition similar .

to Example I was used for over a week at near
boiling temperature without loss of-activity. “The
same solution without- the citric acid was-in-
capable of activating metal surfaces shortly after
one hour at 200° F.

The composition may be employed for treating
sheet steel, iron castings, steel bars and rods, zine
die castmgs galvanized sheets and electro-plated
zine base members, cadmium - plated members,

sheets of aluminum and aluminum alloys, and -

alloys in which these metals'predominate. The
time of application of the hot cléaning and ac-
tivating solution need not be long. A few min-
utes is ordinarily -sufficient to remove surface
grease and loose oxides-and dirt. - The compo-
sition may be applied by spraying, if necessary,
under high pressure to remove the more adherent
particles of dirt. Ifthe metal is badly rusted or
oxidized or scaled, it may be necessary to wire
brush or acid etch the metal before it is sub-
jected to the activating alkaline solutions of this
invention.

After the metal surface has been treated w1th
the component alkaline cleaner and activating
composition so that it is clean and in a highly
active state, it may be subjected to an appropriate
phosphate coating solution.. A'suitable solution
for treating steel or other metals is the follow~
ing:

Manganese phosphate ..o pounds__ 1.75
Phosphoric acid (83%) —cee-aoua—o do_-_- 5

Sodium nitrate ——ooecoo do.--- 0.5
Cupric nitrate 25

Water—to make one gallon.

This forms a concentrated solution thch may
be diluted in the proportion of 1 part fo-about
33 parts of water to make a 3% solutlon which
may be applied to the metal to produce 2, pro-
tective coating.

A solution suitable for treating zinc metal to
produce a phosphate coating thereon comprlses
the followmg by weight:

TLON e i e i e e o s el e

per cent__ 0.25

Zinc phosphate - oo do._-.. 0.04
Sodium nitrate ____-______________;-do _____ 0.5
Phosphoric acid (85%) ——cnceeeoix do.__..10
Remainder . oo i fne . ‘Water

Numerous other solutions for producing phos-
phate coatings are known in the art and it is be-
lieved unnecessary to list them 1n detail:  Es-
sentially, such solutions comprise 'a phosphate,
free phosphoric acid and an oxidizing agent, such
as sodium or potassmm nitrate or nitrite. They
may be applied by spraying, brushmg or d1pp1ng
of the metal surfaces therein.-

When applied to-the ‘activated and -cleaned
surfaces, such phosphate codting compositions
will produce protective phosphate coatings there-
on within a short period of time, about 15 sec-
onds being sufficient. However, the greatest ad-
vantage derived from activation is'the fact that
metal surfaces acquire a highly uniform phos-
phate coating. In most cases the phosphate coat-
ings are almost velvety in appearance. Under
the microscope they exhibit a very fine crystal-
line structure.. There are no bare spots, nor- do
they show a gross blotchy effect which often ‘oc-
curs 'with metal that has not been activated:
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- Referring to the single figure of the drawing,
there-is illustrated an apparatus 10 for carrying
out-the complete process disclosed herein.- The
apparatus comprises a track 12 for supporting
a plurality of roller mounted hangers 13 on'which
depend metal members 14 to be provided--with
a- protective -phosphate coating. The members
initially are moved info position over a tank
16 and drop therein for immersion,-or for spray-
ing if desired, in a solution 18 having a pH of from
10 to 12.5, in which solution the members 14 are
cleaned and activated simultaneously. The solu-
tion 18 comprises an alkaline cleaner, the acti-
vating “composition and the organic stabilizer.
The solution ‘is' used hot, that is between 160°
F. and. boiling, -and, therefore, operates rapidly
and effectively to remove any surface contamina-
tion; such as grease and dirt. It has been found
that while being cleaned the metal is most re-
sponsive to- activation so,that the highest degree
of activation of the metal takes place under these
conditions.

After being treated with the solution I8 until
clean, usually in a short period: of time, the clean
and activated metal member 4 is subjected to
o waber rinse in tank 20. The water rinse will
remove any material whose presence is not de-
sired in subsequently applied phosphate coating
compositions. Immediately after rinsing or; in

somie cases dispensing with the water rinse, the

member {4 is conveyed to a tank 22 containing a
phosphate coating composition 24. 'The phos-
phate composition reacts rapidly and uniformly
over the entire pretreated surface of the mem-
ber 6 to produce thereon a smooth, fine, uni-
form protéective phosphate coating. Thence, the
coated member 14 may be moved along the con-
veyer 12 to a second water rinse tank 26. ‘The
last step in the process is to dip the member 14
in a tank 28 containing a hot aqueous solution
30 “of chromic acid in the proportion of 7.5
ounces of chromic acid to 100 gallons of water.
The chromic acid functions so that in a -few
seconds it ‘seals’ the phosphate coating thereby
improving its corrosion resistance. If the chro-
mic acid solution is about 200° F., the heat im-
parted. to the members {4 is ordinarily sufficient
to dry them by simple exposure to the atmos-
phere. ‘In some cases, however, the members
may be conveyed to a drying oven wherein .any
water on the surface is completely evaporated
leaving a. dry sealed phosphate coating havmg
the utmost protective value.

The apparatus shown in the figure corresponds
to that conventionally employed at the present
time for phosphate coating without the use of
an activating pretreatment. It will be apparent
that by being able to combine the cleaning and
activating solution to effect a simultaneous clean-
ing and activation of metal in the single
tank 16, no changes in the apparatus are re-
quired. Otherwise, the necessity for a separate
tank for the solution for activating the metal
surfaces would require extensive changes, such
as rebuilding of a conveyer and shifting of tanks.
Also the extra time required for an additional
treating step is avoided by the present invention.
Furthermore,. the effectiveness of the combined

‘cleaning ‘and activating. solution is greater than

that processed by separate applications of a
cleaning solution and an activating solution.
Both the alkaline cleaner and the activating
‘composition may be replenished from time to
time' as they are used up. The proportion of
-activated compos1t1on to cleaner may be readily
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.determined from experience for metal of-a:given
-degree of -cleanliness and a combined salt .or
the like may be added that replenishes:both .in
-the proportions in which they are used up.

‘Since certain changes may be in:the above .,

-invention and. different embodiments of the in-
vention may be made without departing from
the scope hereof, it is intended that all matter
contained in the disclosure shall be interpreted
as illustrative and not in a limiting sense.

I claim as my invention:

1. An aqueous composition suitable :for hot
treating the surface of a metal selected from
the group comsisting of -iron, zine, cadmium,
-aluminum and alloys in which these metals pre-
dominate to provide for simultaneously clean-
ing and activating the surface-therein for ex-
pediting the subsequent formation. of protective
coatings thereon, consisting of (@) between:0.1%

and 10% by weight of the dried.residue of an

activating composition derived: by dissolving in
water from 0.0056% to 20% by weight of a water
:soluble compound of at least one of-the group of
metals consisting of titanium, zirconium, lead
and tin and the balance being disodium .ortho-
phosphate, and evaporating the solution so.pro-
duced to dryness, (b) from 2% to 50%, based
-on the weight of the dried residue, of a water
soluble organic acid having a carboxyl radical
attached directly to an aliphatic group to stabi-
lize the activating composition, (¢) an alkaline
composition selected from-the group consisting
of alkaline alkali metal compounds, ammonia
soaps and amine soaps suitable for cleaning
metal surfaces in an amount to. provide :a .pH
of from 10 to 12.5 in the .aqueous composition,
and the balance being water.

2. An aqueous composition suitable for hot
treating the surface of a metal selected from. the
group consisting of iron, zinc, cadmium, alumi-
num and alloys in which these metals predomi-
nate to provide for simultaneously.cleaning and
activating the surfaces therein for expediting
the subsequent formation of protective coatings
thereon, consisting of (a) between 0.1% and:10%
by weight of the dried residue. of an activating
composition derived by dissolving in water from
0.005% to 20% by weight of a water soluble
compound of at least one of the group of metals
consisting of titanium, zirconium, lead -and tin
and the balance being disodium orthophosphate,
and evaporating the solution so produced: to-dry-
ness, (b) from 2% to 50%, based on:the weight
of the dried residue, of a water soluble :organic
acid having a carboxyl radical attached directly
to an aliphatic group to stabilize the activating
composition, (e¢) an alkaline composition includ-
ing substantial amounts of at least onealkali
metal compound from .the group: consisting of
phosphates, silicates and carbonates, the. alka-
line composition being suitable for cleaning metal
surfaces in an amount to provide a .pH of from
10 to 12,5 in the aqueous composition, and the
balance being water.

3. An aqueous composition suitable for-:hot
treating the surface of a metal selected from the
group consisting of iron, zine, cadmium, alumi-
num and alloys in which these metals. predomi-
nate to provide for simultaneously cleaning and
activating the surfaces -therein . for- expediting
the subsequent formation of protective coatings
thereon, consisting- of (@) between-:0.1% and
10%. by weight -of the.dried residue of an activat-
ing composition derived by dissolving in: water
from:-0.005% to 20% by weight of a.water solu-
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8

~ble :compound. of .at least .one of the .group of
-metals .consisting - of -titanium, zirconium, lead

and.tin. and .the balance being disodium, ortho-

‘phosphaite, . and. evaporating the solution so pro-
.duced fo.dryness; (b) from 2% to 50%, based
.on.the weight of the,dried.residue, of a water

soluble. organic acid having a carboxyl radical

-attached directly .to an aliphatic group to stabi-
-lize the activating, composition, (¢) an alkaline

composition, including a substantial proportion

-of .an.amine soap, the alkaline composition be-
‘ing suitable for cleaning metal surfaces in an

amount to prov1de a pH of from 10 to 12.5 in
the agueous compos1t1on and the balance be-
ing water.

4. A.composition . composed of (a) from 0.10

-to 10 .parts.by weight of the activating composi-
-tion derived by dissolving in water from O. 005%
-to 20% by weight of at least one water soluble
compound of a.metal from the group consisting

of titanium, zirconium, lead and tin, and the
and
evaporating the solution to dryness, (b) from
0.002 to 5 parts by weight of a water: soluble or-
gahic acid. havmg -a carboxyl group attached di-
rectly to.an aliphatic group, the amount of the or-
ganic acid being between 2% and 50% by weight
of the-activating composition, and (¢). from 2to0 20
parts by weight of an alkaline composition select-

-ed from the group . consisting of alkaline al-
-kali

metal compounds, ammonia soaps and
amine soaps capable of cleaning metal when dis-
solved in -water, the alkaline composition. being
present in an amount to produce a pH of from
10 to 125 when 4 to 10 ounces of the entire
composition is dissolved in a gallon of water.
5. A composition composed of (@) from 0.10 to

.10 parts by weight of the activating composition

derived by dissolving in water from 0.005% to
20% by weight of at least one water soluble com-
pound of -a- metal from the group consisting. of
tltamum zn’comum lead and tin, and. the bal-

-ance bemg dlsodmm orthophosphate, and evapo-

rating the:solution: to dryness, (b) from 0.002 to
5 parts by weight of a water soluble organic acid

having a carboxyl group attached directly to an
-aliphatic group, the. amount of the organic acid

being between 2% and 50%. by weight of the ac-
tivating composition, and (¢) from 2 to 20 parts
by weight, of an alkali composition including at
least one alkali metal compound from the group
consisting of the alkali metal phosphates, sili-
cates and carbonates, the alkaline composition

being capable of cleaning metal when dissolved
in water, the alkaline composition being present

in.;an amount.to.produce a PH of from 10 to 12.5
when 4 to 10 ounces of the entire composition
is dissolved in a gallon of water.

6. A composltlon composed of (a). from 0.10 to

<10 parts by welght of the activating composi-

tion derlved by dlssolvmg in water from.0.0059%
to 20% by weight .of at least one water soluble
compound. of a meta,l from: the group consisting of

‘titanium,.zirconium, lead and tin, and the bal-

ance being-disodium orthophosphate and evapo-
rating the solution to. dryness,.(b) from O. 002.to

.5 parts- by weight of a water. soluble organic

acid having a:carboxyl group attached -directly
to an aliphatic group; the.amount of the organic
acid. being between 29%. and 50% by weight of

-the activating composition, and (¢) from 2 to

20. parts: by weight :of an alkaline composition

including an amine: soap, the alkaline composi-
‘tion being: capable of cleaning metal when dis-

solved.in-water, the-alkaline composition being
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present in an amount to produce a pH of from
10 to 12.5 when 4 to 10 ounces of the entire
composition is dissolved in a gallon of water.

7. In the process of applying phosphate coat-
ings on metals, wherein simultaneous cleaning
" and activating of the surfaces of metals from
the group consisting of iron, zine, cadmium,
aluminum and alloys in which these metals pre-
dominate is effected to enhance the subsequent
formation of protective phosphate coatings
thereon, the step comprising applying to the
metal surface a hot agueous solution consisting
of (@) between 0.1% and 10% by weight of the
dried vresidue of an activating -composition
derived by dissolving in water from 0.006% to
20% by weight of a water soluble compound of
at least one of the group of metals consisting of
titanium, zirconium, lead and tin and the bal-
ance being disodium orthophosphate, and evapo-
rating the solution so produced to dryness, (b)
from 2% to 50%, based on the weight of the
dried residue, of a water soluble organic acid
having a carboxyl radical attached directly to
an aliphatic group to stabilize the activating
composition, (¢) an alkaline composition select-
ed from the group consisting of alkaline alkali
metal compounds, ammonia soaps and amine
soaps suitable for cleaning metal surfaces, in
an amount to provide a pH of from 10 to 125

in the aqueous composition, ahd the balance be- :

ing water.

8. In the process of applying phosphate coatings
on metals, wherein simultaneous cleaning and
activating of the surfaces of metals from the

group consisting of iron, zine, cadmium, alumi- :

num and alloys in which these metals predomi-
nate is effected to enhance the subsequent forma-
tion of protective phosphate coatings thereon,
the step comprising applying to the metal sur-
face a hot aqueous solution consisting of (@)
between 0.1% and 10% by weight of the dried
residue of an activating composition derived by
dissolving in water from 0.006% to 20% by
weight of a water soluble compound of at least
one of the group of metals consisting of titanium,
zirconium, lead and tin and the balance being
disodium orthophosphate, and evaporating the
solution so produced to dryness, (b) from 2% to
50%, based on the weight of the dried residue,
of a water soluble organic acid having a carboxyl
radical attached directly to an aliphatic group to
stabilize the activating composition, (¢) an al-
kaline composition selected from the group con-
sisting of alkaline alkali metal compounds, am-
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monia soaps and amine soaps suitable for cleaning
metal surfaces, in an amount to provide a pH of
from 10 to 12.5 in the agueous composition, and
the balance being water, the aqueous solution be-
ing at a temperature of between 160° F. and the
boiling point, the organic acid enabling the acti-
vating composition to function at the high tem-
pérature for long periods of fime.

9. The process of simultaneously cleahing and
activating the surfaces of metals from the group
consisting of iron, zine, cadmium, aluminum and
alloys in which these metals predominate, to en-
hance the subsequent formation of protective
phosphate coatings thereon comprising apply-
ing to the metal surface a hot aqueous solution
consisting of (@) between 0.1% and 10% by
weight of the dried residue of an activating com~
position derived by dissolving in water from
0.005% to 20% by weight of a water soluble com-
pound of at least one of the group of metals con-
sisting of titanium, zirconium, lead and tin and
the balance being disodium orthophosphate, and
evaporating the solution so produced to dryness,
(b) from 2% to 50%, based on the weight of the
dried residue, of a water soluble organic acid hav-
ing a carboxyl radical attached directly to an
aliphatic group to stabilize the activating com-
position, (¢) an alkaline composition selected
from the group consisting of alkaline alkali metal
compounds, ammmonia soaps and amine soaps suit-
able for cleaning metal surfaces, in an amount to
provide a pH of from 10 to 12,5 in the aqueous
composition, and the balance being water, the
aqueous solution being at a temperature between
160° F. and the boiling point, the organic acid
enabling the activating composition to funection
at the high temperature for longer periods of
time, and immediately thereafter applying to the
cleaned and activated metal surfaces a phosphate
coating composition comprising a solution of
phosphoric acid, phosphates and an oxidizing
agent to produce a protective phosphate coating
thereon.
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