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'This invention relates to improved lacquers and
like coating compositions, and more particularly

to cellulose ester lacquers, such as nitrocellulose -

lacquers, which are stabilized against deteriora-
tion or discoloration in the presence of metals.

Tt is well-known that lacquers, and particularly
clear or unpigmented lacquers containing a cellu-
lose ester, such as nitrocellulose, dissolved in suit-
able solvenis become discolored upon being stored
in metal containers, such as iron or steel drums,
or tin or lead lined or plated cans. This dis-
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colorgtion is believed to be caused by the corro- -

sive action of one or more of the ingredients of
the lacquer on the metal of the container in which
it is stored. Thus, it is believed the :dis-
coloration of lacquers under storage conditions is
due to contamination by dissolved iron or other
metal or by other corrosion products of lacquers
upon metals,

It is.a primary object of the present invention
to prepare a lacquer which is iree of the above
objection and which, upon being stored in metal
containers, does not become discolored or con-
taminated in such a way as to result in an inferior
and commercially undesirable product.

A further object of the invention is to provide
a lacquer which is stable and not subject to gela-
tion in the presence of lead containers, lead tubes,
lead foil or lead pigments.

Still further objects and advantages of the in-
vention will appear from the fo]lowing descrip-
tion and appended claims.

The invention is in general carried out and the
above objects are obfained by incorporating in
the lacquer relatively small amounts of either
partially or wholly neutralized oxalic acid or
partially or wholly neutralized phosphorus acid,
including phosphorus, ortho and pyro phosphoric
and alkyl phosphoric acids, the acids being neu-
tralized to the desired extent either by org: ic
amines or by other alkalies or bases capable of
yielding salts which are sufficiently soluble in the
Jacquer composition being treated to obtain the
desired results. Orgenic amines, such as mono
and diamyl amine and dibutyl amine are the most
suitable bases for the purpose, since they form
salts with oxalic and phosphorus acids which are
of ample solubility. In general amines of lower

molecular weight resul{ in salts of ‘lower solu-

bility, and therefore are less desirable.- However,
when ethyl phosphoric acids are used, it is even
possible to employ caustic sods, as the sodium
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tions by incorporating therein small amounts of
phosphoric acid or alkali salts thereof, such as
various sodium or potassmm phosphates, has been
described in the patent to C. B. Gilbert !
2.008.641. However, phosphoric acid has been ‘
found to be not nearly as efficient as the organic
amine and like salts of oxalic and phosphorus
acids which are the subject of this invention.
Moreover, the sodium and potassium salts de-
scribed by Gilbert are not sufficiently soluble in
thie solvent mixiures generally employed in lac-
quers to be effective for the 1qtended purpose.
The- effectiveness of the salts of the present
invention in arresting corrosion, and consequent
discoloration, appears to depend on the forma-
tion ‘of 2 thin film of insoluble metal salt, such
as iron phosphate, prrophosphate or the like, on
the surface of the metal container. The result-
ing film, which is closely adherent to the metal
surface, tends to stifle any further attack and is
so thin ds not to affect the original brightness
of the metal. It has been found that both the
nature of the inhibitor anion and ifs concentra-
tion determine the degree of insolubility of the
metal salt formed and possibly also the compact-
ness and adhesion of the salt film, and therefore

. the effectiveness of inhibition, Moreovei, the ad-
- dition of an organic amine, or other suitable base
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to the lacquer, serves not only to decrease the
acidity of the solution but to increase the con-
centration of the precipitating anion, thus favor-
ing film formation by increasing the possibility
of interaction between the anions and the metal
ions and simultaneously decreasing the solubility

5 of the protective salt formed.

The amount of addition agent or inhibitor nec- )

 essary for best results varies with the inhibitor,
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ethyl phosphate is sufficiently soluble in lacquer

““for most practical purposes.
A method of stabilizing lacquers and like solu-
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with the intensity of corrosion in the absence
of inhibitor, and with the composition of the
solution being treated. For example, any varia-
tion in composition may be expected to change
the solubility of the protective salt film and there-
by change the concentration of anion necessary
for effective and immediate formation of the pro--
tective film. As the presence of an excessive
amount of water soluble material might be ex-
pected to increase the water sensitivity of the.
dried film solids formed by the lacquer coating, it
is in general desirable to use the lowest quantity
of inhibitor adequate for continued protection.
In the case of nitrocellulose lacquers, for exam-
ple, from .1 to .2% of the acid. based on the
weight of the entire solution, when neutralized
with a suitable base to the desired extent, is suf-
ficient to prevent substantially all discoloration
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or contamination, without detectable effect on
the water resistance of the lacquer film. In the
case of shellac solutions, however, it is usually
necessary to employ larger amounts, e. g. from
.7 to .8% of acid based on the weight of the solu-
tion, and as shellac is more water sensitive ini-
tially than nitrocellulose lacquers, these larger
amounts may have a noticeable effect on the
tendency of the dried shellac to whiten in water.

The amount of inhibitor necessary also depends
on the previous history of the solution to be in-
hibited. Thus, & solution already badly contami-
nated with dissolved metal will consume the in-
hibitor by precipitation and require a correspond-
" ingly larger initial quantity. In general, however,
it is not practical to use more than about 1% of
acid based on the weight of the solution.

The amount of base which should be used to
neutralize the acid forming the inhibitor is vari-
able within a rather wide range without affecting
seriously the amount of inhibition. Thus it is
possible to vary the amount of base from .15 to 1
equivalent of the acid. The most suitable range,
however, is from .15 to .6 equivalent, with a pre-

ferred ratio of about .3 equivalent. A lower ratio :

usually results in less inhibition, while higher
ratios, especially when a large content of inhibitor
is present, results in yellow to brown solutions.
Thus, in general, decreasing the acidity of the

lacquer solution tends to produce a yellowish :

coloration, which is irreversible and becomes in-
tensified with time.

A further understanding of the invention will
be derived from the following examples of lac-
quers and like coating compositions, to which
small amounts of an inhibitor have been added:

Exzample I

‘To a solution of one quarter second nitrocellu-

lose having the composition:

. Per cent
Nitrocellulose — oo 40
Bthylacetate ol ____ 21.4
Butyl acetate e __ 214
Denatured alcohol [ 17.2

was added .14% of pyrophosphoric acid and .11%
of dibutyl amine, dissolved for convenient mixing
in 25% of denatured alcohol. Steel in contact
with the above solution remained bright and the
solution stayed free from discoloration due to dis-
solved iron. In the absence of the pyrophosphoric
‘acid-amine solution steel was rapidly attacked by
the solutlon and the solution became brown,

-Example 1T

To a solution of bléached: de-waxed shellac in
anhydrous denatured alcohol contdining 8 pounds
of shellac-per gallon of alcohol, was added 5%
of pyrophosphoric acid'and .6% of dlbutyl amine,
dissolved in 45% of denatured alcohol.’
steel in contact with the solution remained bright.
In the absence of the inhibitor, however, the solu-
tion etched the tin plate rapidly and became d1s-
colored. -

Example III

To a solution of colorless scrap Celluloid having
the compos1tion

Per cent
Celluloid -l 15
Butyl acetate — 10
Acetone . S e 20
Methyl ethyl ketone. .o 25
Denatured alcohol 2o 30

" Tinned.
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was added 1% of pyrophosphoric acid and .08%
of mono amyl amine dissolved in .3% of dena-
tured alcohol. The composition, when packaged
in lead tubes, remained stable and fluid, whereas
in the absence of the pyrophosphoric acid solu-
tion gelation occurred in g few hours.

Example IV

To a solution of half second nitrocellulose hav~
ing the composition:

Per cent
Nitrocellulose_ o a 30
Bthyl acetate e 30
Toluene_ . ... e e e e e e e e 27
Denatured alcohol ... ________

was added .2% to 75% phosphoric acid and .07%
of diamylamine. When contacted with steel or
imperfectly tinned steel the solution did not dis-
color and the metal remained bright.

As tin plate in general is corroded by lacquer
solutions less rapidly than steel, it is possible to
use lower concentrations of inhibitor in solutions
stored in tin containers. For example, as little

.as .015% of phosphoric or pyrophosphoric acid in

- combination with a suitable amount of organic
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amine will usually give adequate protection from
discoloration. Shellac solutions, however, usually
require higher inhibitor concentrations, and also
the use of tin or terne plate containers rather
than uncoated steel.

Of the acids suitable for the purposes of this -
invention partially neutralized pyrophosphoric
acid is preferred, as it may be employed in some-
what lower concentrations or with more corrosive
solutions than-is possible in the case of ortho-
phosphoric or ethyl phosphoric acid. Moreover,
since -pyrophosphoric acid is tetra basic as well
as being a stronger acid than orthophosphoric or
ethy! phosphoric acid, it is possible to employ a
higher number of equivalents of organic amine

or other suitable base than is the case with the

other phosphoric acids without encountering the

5 undesirable yellow solutions obtained when acidity

is too low. »

Although pure pyrophosphoric acid is not ob-
tainable commercially, it is possible to use almost
as effectively commercial syrupy ‘“tetra phos-
phoric” acid which has been diluted to a phos-
phorus pentoxide content of about 79.6%, the
theoretical value for pyrophosphoric acid. Con-
trary to expectation, the salts of pyrophosphoric
acid are relatively stable and do not form ortho-
phosphoric acid. Thus, aminated pyrophosphoric
acid, even after prolonged heating of a concen- -
trated solution in 95% denatured alcohol, retains
its greater effectiveness as compared with similar
solutions of orthophosphoric acid.

‘The partially neutralized acids of the present

* invention are primarily of value in lacquer solu-

tions as inhibitors of discoloration due to corro-
sion. Nevertheless, under some circumstances
they are also effective in the prevention of gela-
tion. Thus, they tend to prevent gelation caused
by contact with lead or lead lined containers, or

. lead p1gments and have ‘a limited anti-gelling
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action in the presence of some reactive pigments.
The effect on pigmented lacquers is demonstrated
in the followmg example‘

_ Ezample V
To a grind of 11, pounds of Chinese blue in 1
gallon of nitrocellulose solution containing 4 .

[
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ounces of heavy dope nitrocellulose in 1 gallon
of a mixed solvent having the composition:

Ethyl acetate_ . .. per cent by volume_. 20
‘Butyl acetate : per ceni_. 20
Toluene. : do.--- 50
Denatured alcohol _____ do 10

was added .29% pyrophosphoric acid and .15% of
dibutyl amine dissolved in .5% denatured alco-
“ hol. As compared with the untreated grind,
- which sets to a gel on aging, the phosphated
composition remained capable of flow and was
more readily incorporated with a clear lacquer
base to produce a pigmented enamel.

Although the invention has been described pri-
marily as applied to nitrocellulose lacquers, it may
also be used in connection with other cellulose
derivative lacquers, such as ethyl cellulose lac-
quers, as well as with lacquers or solutions con-
 taining natural acidic resins, particularly those
~soluble in alcohols or mixtures of alcohols with

other organic solvents, such as shella¢c, Manila
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lose ester and a solvent therefor, said solution .
containing not more than-about 1% of an alkyl
phosphoric acid which has been at least partially
neutralized by an organic amine, said neutralized
acid being present in an amount sufficient to
stabilize said solution against deterioration or -

-discoloration in the presence of metals.

6. A nitrocellulose solution comprising nitro-
cellulose and a solvent therefor, said solution
having added thereto about .14% of pyrophos- .
phoric acid and about .11% of dibutyl amine.
© 9. A celluloid solution comprising colorless
celluloid and a solvent therefor, said solution
having added thereto about .1% of pyrophos-
phoric acid and .08% of mono amyl amine.

8. A nitrocellulose solution comprising nitro- .

“cellulose. and a solvent therefor, said solution
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resin, pontianac resin, kauri resin angd other copal -

resins. Moreover, the invention is also concerned
with lacquers or solutions containing mixtures of
cellulose derivatives and resins of the above type.

It is to be understdod that the invention is not
limited in its application to the details described
herein, since the invention is capable of other
embodiments-and of being practiced or carried
out in various ways. Also it is to be understood.
that the phraseology or terminology employed
herein is for the purpose of description and not
of limitation, and it is not intended to limit the
invention claimed herein beyond the requirements
of the prior art.

‘What I claim is:

1. A cellulose ester solution comprxsmg a celiu-
lose -ester and a solvent therefor, said solution
containing a relatively small amount of an acid
of phobsphorus which has been at least partially
neutralized by an organic¢ amine.

2. A cellulose ester solution compnsing a cellu-

lose ester 'and a solvent therefor, said solution -

containing not more than about 1% by weight of
an acid of phosphorus which has been at least
partially neutralized by an erganic amine; said
neutralized acid being present in an amount suffi-

- cient to stabilize said solution against deteriora- -

tion or discoloration in the presence of metals.
3. A cellulose ester solution comprising a cellu-
lose ester and a solvent therefor, said solution
containing not more than about 1% of pyrophos-
phoric acid which has been at Jeast partially neu-
tralized by an organic amine, said neutralized

acid being present in an amount suffiicent to .

stabilize said solution against deterioration or
discoloration in the presence of metals.

- 4. A cellulose ester solution comprising a cellu-
lose ester and a solvent therefor, said solution
containing not more than abotit 1% of orthophos-
phoric acid which has been at least partially neu-

- tralized by an organic amine, said neutralized
acid being present I an amount sufficient tp
stabilize said solution against deterioration or
discoloration in the presence of metals. .

5. A cellulose ester solution comprising a.cellu-
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having added thereto about .2% of 75% phos-
phoric acid and .07% of diamylamine. .

9. A shellac solution comprising shellac and
solvent therefor, said solution having added
thereto about .75% of pyrophosphoric acid and
6% of dibutyl amine. .

10. A pigmented nitrocellulose solution com- -
prising nitrocellulose, a solvent therefor and -
Chinese blue, said solution having added thereto
about .2% of pyrophosphoric acid and .15% of

. dibutyl amine,
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11. A cellulose ester solution comprising a cel-
lulose ester and a solvent therefor, said solution
having added thereto from .1 to .2% of an acid
‘of phosphorus. and from .18 to .6 equiva.lent of )
an organic amine, )

12. A cellulose ester: solution compnsing a cel-
lulose ester and a solvent therefor, said solution -
having added thereto not more than about 1% by
weight of an acid of phosphorus which has heen
reacted ‘with from .15 to 1 equivalent of an or-
ganic amine, said reaction product being present
in an amount sufficienit to stabilize said solution’
against deterioration or discoloration in the pres-
ence of metals.

13. The method of stabilizing & cellulose ester
solution against discoloration when contacting
metal which comprises incorporating in said solu-
tion an acid of phosphorus which has been at
least partially neutralized with an organic amine.

14. A resinous solution comprising a natural
acidic resin which is soluble in alcohols and in
mixtures of glcohols and other organic solvents,
and' a solvent for said resin, said solution.con-
taining a relatively small amount of an acid of
phosphorus which has been at least partially neu-

5 tralized by an organic smine.

15. A lacquer solution comprising a cellulose

- derivative which is soluble in organic solvents a

natural acidic resin which is soluble in alcohols

‘and in mixtures of alcohols and other organic

solvents, and a solvent for said -derivative and
said resin, said solution containing a relatively
small amount of an acid of phosphorus which has
been af least partially neutralized by an organic
amine, said neutralized acid being present in an
amount sufficient to stabilize said solution against
deterioration or discoloration in the presence of

metals,
: o GERALD R. BARRE‘I‘T



