WATER IN O L EMULSI ONS CONTAI Nl NG A TERPENE

Fiel d.of the Invention The present invention relates to

i fTprovenents in retardation of the evaporation of solvents such as water
frompaint stripping fornmulations conprising water-in-oil enulsions

cont ai ni ng benzyl al cohol, the inprovenent resulting from incorporating in
the oil phase thereof an effective anount gf a terpene such as

-2- d- | i nonene. Background of the Invention

WATER IN OIL EMULSIONS CONTAINING A TERPENE

Field of the Inventi
The present invention relates to improvements in retardation of the

evaporation of solvents such as water from paint stripping formulations comprising

water-in-oil emulsions containing benzyl alcohol, the improvement resulting from

incorporating in the oil phase thereof an effective amount of a terpene such as



The benzyl al cohol based, water in oil enulsions to which this invention
Is dikected are described, for exanple, in US. Patent No. 5,542,986
(treferred to herein as "the '986 patent") and in copending U. S. Patent
Appl i cation Nos. 08/ 706,850 and 08/ 707,261 (referred to herein as "the
'850 and ' 261 applications”), the entire specifications of which are
hereby incorporated by reference. Particularly preferred are the wax
containing water-in-oil emrulsions of the 2850 and ' 261 applications.
Summary of the Invention In paint stripper formulations containing a
water-in-oil enulsion having a water phase and a continuous benzyl al cohol
(oil) phase, an inprovenent is provided which conprises incorporating a
terpene such as d-linonene in the benzyl al cohol phase in an anount

ef fective t &M@ aporation of volatiles fromthe water phase
Preferred enbodi nents include al kaline strippers where ammonia is

i ncorporated in the enul si orBackground of the Invention -3;

The benzyl alcohol based, water in oil'emulsions to
which this invention is directed are described, for
example, in U.S. Patent No. 5,542,986 (referred to herein
as "the '986 patent;) and in copending U.S. Patent
Application Nos. 08/706,850 and 08/707,261 (referred to
herein as "the '850 and '261 applications"), the entire
specifications of which are hereby incorporated by
reference; Particularly preferred are the wax containing
water-in-oil emulsions of the '850 and '261 applications.

Summaxy of the Invention

In paint stripper formulations containing a
water-in-oil emulsion having a water phase and a
continuous benzyl alcohol (0il) phase, an improvement is
provided which compriées incorporating a terpene such as
d-iimonehe in the benzyl alcohol phase in an amount
effective to retard evaporation of volatiles from the
water phase. Preferred embodiments include alkaline

strippers where ammonia is incorporated in the emulsion's



wat er phase and acid strippers where benzyl formate is incorporated in the
emul skon' s benzyl al cohol phase. Qher preferred enbodi nents include the

i hcorporation of anisole and/or, in the anmonia containing strippers,
pyrrole to enhance the stripping rate. Det ai | ed Description of
the I nvention It has now been found that incorporation of one or
nore terpenes into the organic, benzyl_a cohol phase of a water-in-oi

enul sion retards evaporation of water and other solvents froman inverse
enul sion paint stripper, so that the use life of such strippers can be
extended to 24 hours or nore. Exanples of such terpenes are d-linonene
(preferred), dipentene (also known as 1-

nmet hyl - 4- ( 1-waidyy |pHadmn\dnd aemld hxeippersnwhere, beat gk - fopmaeaeis! i nal ool
and m xtures thereof. The wax-containing water-in-oil enulsions of
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renmovers since tfe enul sions, anmong other things, reduce odor and the wax
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anisole and/or, in the ammonia containing strippers,
pyrrole to enhance the stripping rate.
It has now been found that incorporation of
one or more terpenes into the organic, benzyl alcohol
phase of a water-in-oil emulsion retards evaporation of
water and other solvents from an inverse emulsion paint
stripper, éo that the use life of such strippers can be
extended to 24 hours or more. Examples of such terpenes
are d-limonene (preferred), dipentene (also known as 1-
methyl-4-(1-methylethenyl) -cyclohexene), myrcene, alpha-
pinene, linalool and mixtures thereof.
The wax-containing water-in-oil emulsions of the
'850 and '261 applications are particularly advantageous
in paint removers since the emulsions, among other
things, reduce odor and the wax (natural or synthetic)

improves the stripping efficiency by further retarding



-4- evaporation of ingredients such as water and other volatiles that
enhance stripping. Wen wax is incorporated, it is generally used in an
anount which is slightly in excess (1% by wei ght) of that which would
saturate the organic phase. A preferred wax is paraffin wax (which term
I ncludes its individual conponents). Paraffin or mneral oil, vegetable
wax, mcrocrystalline wax, ceresine wax 4arid nont an wax may simlarly be
used. The terpene is generally used in an anount of between about
0.5 and 24.0 weight % based on the total wei ght of the enul sion
(preferably fromabout 4 to about 8 %, depending on the substrate to be

stripped, thgvapseHBloaf oioll ge—teal@_ﬁeg w:h ials ALY Rodd & rHdS Pper

fornulatlon and so on her terpene levels solublllzatlon of the wax

can occur, i i og% H&g S solvenﬁy can | ost_... . Ani sol e
and/ or pyrrol 8 3EAL&Ps6PBE §B38GCE, SEXRERIEY t h M3 P rate in anounts
of fromabout 2 to about 20 weight % preferably fromabout 8 to about
16% When bbRECEPETa88Ed 5 48 gemeriadlaomsgchiifg as SmMepet vinich is

slightly in excess (1% by weight) of that which would
saturate the organic phase. A preferred wax is paraffin
wax (which term includes its individual components).
Paraffin or mineral oil, vegetable wax, microcrystalline
wax, ceresine wax and montan wax may similarly be used.

The terpene is generally used in an amount of.
between about 0.5 and 24.0 weight %, based on the total
weight of the emulsion (preferably from about 4 to about
8 %), depending on the substrate to be stripped, . the
amount of solvents (and wax, if any) in the stripper
formulation, and so on. At higher terpene levels
solubilization of the wax can occur, while at lower
levels solvency can be lost.

Anisole and/or pyrrole can also be added t§ enhance
the stripping rate in amounts of from about 2 to about 20
weight %, preferably from about 8 to about 16%. When

both are added to an ammonia-containing stripper, an



optim zed systemis generally one which has about 5-9% terpene, about

8- 16% ani sol e, and about 0. 3-8% pyrrole. The anpunt of wax
incorporated in the emulsion of the preferred strippers is normally from
about 0.02 to about 5.0 percent by weight, based on the total weight of
the enmul sion, nore typically fromabout 0.1 to about 1.0% Any type of
comrercially available paraffin wax or _ geresine wax (or their conponents)
can be used. Most paraffin waxes have a nelting point in the range of
about 47 to 65[err]C Wth reference to the '850 and ' 261
applications and the '986 patent, a paint stripper formulation enploying
such an enul sion can be nmade by m xi ng together water, benzyl al cohol
(and, if desopedmikednisys&emd isagenetradly ohewwihdlchr dwst *bouth S-Horti on of
t he benzyl alcohol to form in situ, sonme benzyl formate and additi onal

water; —altetgapbengl yabl® 8adBseanilsthkel, VN Mbhdt @, IgLpyrhsTgy!
al cohol, formc acid and benzyl formate can be fornmed by starting with the
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the preferred strippers is normally from about 0.02 to
about 5.0 percent by weight, based on the total weight of
the emulsion, more typically from about 0.1 to about
1.0%. Any type of commercially available paraffin wax or
ceresine wax (or their components) can be used. Most
paraffin waxes have a melting point in the range of about
47 to 65°C.

With reference to the '850 and '261 applications and
the '986 patent, a paint stripper formulation employing
such an emulsion can be made by mixing together water,
benzyl alcochol (and, if desired, formic acid, a portion
of which reacts with a portion of the benzyl alcchol to
form, in situ, some benzyl formate and additional water;
alternatively, the same equilibrium mixture of water,
benzyl alcochol, formic.acid and benzyl formate can be

formed by starting with the equilibrium mixture or with a

corresponding equivalent amount of benzyl formate, water



and, optionally, benzyl alcohol or formc acid if it is desired to have a
nol ar . excess of benzyl alcohol or formc acid, respectively); terpene;
wax, if any; up to about 2% by wei ght of thickeners (such as a

hydr oxypropyl cellul ose or methylcellulose); up to about 15% by wei ght of
a hydrocarbon solvent (aromatic or aliphatic, including petroleum
distillates) to help wet the thickener gnd dissolve any wax; up to about
2% by weight of surfactants (such as sodi um xyl ene sul fonate or an

i m dazol i ne such as ol eic hydroxyethyl im dazoline); up to about 15% by
wei ght of ammonia for a fornulation on the alkaline side, or sodium
hydroxide if formc acid is present; up to about 5% by wei ght of corrosion
i nhibitors #sdchopsienadilyapbebeyioailcaboleprbénrmici azdide idr igodisum
silicate); and, if desired, a small amount (usually no nore than 0.1 to
0.3 grans pefeSakkantoOhaved¥emolar exEX88PbeSbehzi? A&l cholUdt Strippers

with optimzed anobunts of solvents of this invention are as follows (the

'ngredient agpupts BELRY - LARALESVRY YS! 80LhentQ9RLRE" if any; up to
about 2% by weight of thickeners (such as a hydroxypropyl
cellulose or methylcellulose); up to about 15% by weight
of a hydrocarbon solvent (aromatic or aliphatic,
including petroleum distillates) to help wet the
thickener and dissolve any wax; up to about 2% by weight
of surfactants (such as sodium xylene sulfon;te or an
imidazoline such as oleic hydroxyethyl imidazoline); up
to about 15% by weight of ammonia for a formulation on
the alkaline side, or sodium hydroxide if formic acid is
present; up to about 5% by weight of corrosion inhibitors
(such as 2-mercaptobenzotriazole, benzotriazole or sodium
silicate); and, if desired, a small amount (usually no
more than 0.1 to 0.3 grams per gallon) of a dye.

Examples (1 to 7) of such strippers with optimized

amounts of solvents of this invention are as follows (the
ingredient amounts being in parts by weight), together

with a comparative example (No. C1) having no terpene:



with a conparative exanple (No. Cl) having no terpene:

-7- . Exanpl e Nos: 1 2 3 4
5 6 7 Cl benzyl al cohol 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0
hydr oxypr opyl cel | ul ose* .5 .5 .5 .5 .5 .5 .5 .5
aromati c hydro- carbon solvent .5 57 .5 .5 .5 .5 .5 .5
paraffin wax .3 .3 .3 .3 .3 .3 .3 .3 surfactant .7
.7 .7 .7 .7 .7 .7 .7 corrosion i nhibitors 3.5 3.5 3.5
3.5 3.5 3.5 3.5 3.5 anmonia 5.0 5.0 5.0 5.0 5.0 50 5.0
5.0 water 41.5 25.5 33.5 29.5 33.5 29.0 25.5 49.5 d-Ilinonene

8.0 80 80 4.0 8.0 5.5 8.0Exampas s 0 16.0 8.0 O 0
11.5 8.0 O pyrrole 0 0 0 16.0 8.0 3.5 80 0 * - The

amount of hydroxypropyl cellyl ose zt hickener gnas \zari edg bet wveen Ogg and 0.6
to conpensate for varying viscosity due to varying anounts of sol vent

~benzyl alcohol 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0

hydroxypropyl
cellulose* .5 .5 .5 .5 .5 .5 .5 .5

aromatic hydro-

carbon solvent .5 .5 ' .5 .5 .5 .5 .5 .5
paraffin wax .3 .3 .3 .3 .3 .3 .3 .3
surfactant .7 .7 .7 .7 .7 .7 .7 .7
corrosion

inhibitors 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5

ammonia 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
water 41.5 25.5 33.5 29.5 33.5 29.0 25.5 49
d-limonene 8. 8. 8. 4.0 8.0 5.5 8.0 0
anisole 0 1ls6. 8. 0 0 11.5 8.0 O
pyrrole 0 0 0 1.0 8.0 3.5 8.0 O

* - The amount of hydroxypropyl cellulose thickener was
varied between 0.4 and 0.6 to compensate for varying
viscosity due to varying amounts of solvent

Comparative stripping tests were run on these

formulations in standard performance tests on aluminum

panels painted with a Polyurethane Topcoat System



Conparative stripping tests were run on these formulations in standard
performance tests on alum num panels painted with a Pol yurethane Topcoat
System - 8- (pol yur et hane topcoat over
an epoxy priner) or a Polyurethane Topcoat/ Pol yuret hane Priner System

(pol yuret hane topcoat over a polyurethang priner). The stripping tests
followed ML-R-81294, a mlitary specification used to evaluate the

ef fectiveness of paint strippers to renove a white pol yurethane paint from
alum num Wiile no tests were done on Epoxy Topcoat Systens (epoxy

topcoats ovehﬁgﬁ§é¥q€rlners greV|ous erience, has shown that results
with Pol yure DRI  CePSPAREORRE %P PAXYt BYER&TF) wPEh3Epoxy Topcoat
Systens. The results of these tests are reported in Table |I below, the
dat a showi nPolreuperbane Dbptbdat ppokysreshanppPdimar28ylkoems on each of t he
systens:
(polyurethane topcoat over a polyurethane primer). The
stripping tests followed MIL-R-81294, a military
specification used to evaluate the effectiveness of paint
strippers to remove a white polyurethane paint from
aluminum. While no tests were done on Epoxy Topcoat
Systems (epoxy topcoats over epoxy primers), previous
experience has shown that results with Polyurethane
Topcoat Systems are similar to that with Epoxy Topcoat
Systems. The results of these tests are reported in

Table I below, the data showing the percent of the panels

stripped in 24 hours on each of the systems:



-9- : TABLE | % of Panel s

% of Panel s Painted with Painted with

Pol yur et hane/ Pol y-  Pol yur et hane/ - Exanpl e No. uret hane Stri pped

Epoxy Stri pped C1* 0 0 1

50 40 2 98 _ 50 3
96 40 4* -9 - 85 20 5
100 25 6 100 38

7 100 38 * - These report an average of

tests on two separately nmade fornul ati on batches Exanple 1 shows that a
terpene (d-linonene) alone is effective for inproved stripping on both
pai nt systems. The addition of anisolZBBldddor pyrrole can further enhance
stripping, especially on Polyurethane Topcoat/Polyurethane Primer Systens
as is evident from Exanples ¥-of Panels % of Panels

Painted with Painted with

Polyurethane/Poly- Polyurethane/-
Example No. urethane Stripped Epoxy Stripped

C1* 0 0
1 50 40
2 98 50
3 96 40
4% 85 20
5 100 25
6 100 38
7 100 38

* - These report an average of tests on two separately
made formulation batches

Example 1 shows that a terpene (d-limonene) alone is
effective for improved stripping on both paint systems.
The addition of anisole and/or pyrrole can further
enhance stripping, especially on Polyurethane

Topcoat/Polyurethane Primer Systems as is evident from

Examples 2-7.



- 10 - VWHAT IS CLAI MED | S: 1. In a paint
stripper fornulation containing a water-in-oil emulsion having a water
phase and a continuous benzyl al cohol phase, the inprovenent conprising

i ncorporating a terpene in the benzyl alcohol phase in an anount effective

to retard water evaporation fromthe waggr-phase. 2. The pai nt
stripper fornmulation of Claim1l wherein the benzyl al cohol phase al so
contai ns a wax. 3. The paint stripper forrmulation of Claim2
wherein the terpene is d-1inonene. 4, The paint stripper

formul ation of Caim2 wherein the water phase contains amoni a. 5.
The paint stripper formulation GHAU SSNCLAIMBD eIS: the terpene is

d-1i nonene. 6. The paint stripper forrmulation of Claim4 wherein

anisole is also incorporated in the benzyl al cohol phase.

1. In a paint stripper formulation containing a
water-in-oil emulsion having a water phase and a
continuous benzyl alcohol phase, the improvement
comprising incorporating a terpene in the benzyl alcohol
phase in an amount effective to retard water evaporation
from the water phase.

2. The paint stripper formulation of Claim 1
wherein the benzyl alcochol phase also contains a wax.

3. The paint stripper formulation of Claim 2
wherein the terpene is d-limonene.

4. The paint stripper formulation of Claim 2
whereiq the water phase contains ammonia.

5. The paint stripper formulation of Claim 4
wherein the terpene is d-limonene.

6. The paint stripper formulatibn of Claim 4

wherein anisole is also incorporated in the benzyl

alcohol phase.

————



7. The paint stripper fornulation of Claim6 wherein the terpene is

d- 1 i nonene.

The paint stripper formulation of Caim4 wherein

pyrrole is also incorporated in the benzyl alcohol phase. 9. The
paint stripper fornulation of Claim8 wherein the terpene is d-Iinonene.
10. -The paint stripper formulation of Caim4 wherein anisole and
pyrrole are also incorporated in the benzyl alcohol phase. 11. The
pai nt stripper fornulation of Claim10. wherein the terpene is d-1linonene.
12. The paint stripper fornulation of Claim2 wherein the benzyl alcohol
phase contains benzyl formate. 13. The paint stripper fornulation
of Claim1l12 wherein the terpene is d-Iinonene. 14. The paint

stri pper fornulat%on of Claim12

The paint stripper formulation of Claim 6
wherein thelterpene is d-limonene.

8. The paint stfipper formulation of Claim 4
wherein pyrrole is also incorporated in the benzyl
alcohol phase.

9. The paint-stripper formulation of Claim 8
wherein the terpene is d—liménene.

10. The paint stripper formulation of Claim 4
wherein anisole and pyrrole are also incorporated in the
benzyl aicohol phase.

11. The paint stripper formulation of Claim 10
wherein the terpene is d-limonene.

12, The paint stripper formulation of Claim 2
wherein the benzyl alcohol phase contains benzyl formate.

13. The paint stripper formulation of Claim 12
wherein the terpene is d-limonene.

14. The paint stripper formulation of Claim 12

wherein anisole is also incorporated in the benzyl

alcohol phase.

N



wherein anisole is also incorporated in the benzyl alcohol phase.

- 12 ; 15. The paint stripper formulation of Caim114 wherein
the terpene is d-linonene. 16. A nmet hod of retarding water
evaporation froma water-in-oil enulsion paint stripper which conprises
i ncorporating into the enul sion's organiyg phase an effective anount of a
t er pene. 17. A nethod as in Caim 16 wherein the organic phase
contai ns a wax. 18. A nmet hod of retarding water evaporation from
an al kaline water-in-oil erulsion paint stripper which conprises

I ncorporating into the enmul sion's organi c phase an effective anount of a

t er pene. 145. A The iprint strippem iormnbationt @ 6Lgam ¢4 phase
contai ns a wax. 20. A nmethod as in Caim19 wherein anisole is
al so incor pgated 4 e tHerSand S1 93 S1 Dh&ene. pPhase. 21. A net hod

as in Caim19 wherein pyrrole is

16. A method of retarding water evaporation from a
water-in-oil emulsion paint stripper which.cohpriseQ
incorporating into the emulsion's organic phase an
effective amount of a terpene.

17. A method as in Claim 16 wherein the organic
phase contains a wax.

18. A method of retarding water evaporation from
an alkaline water-in-oil emulsion paint stripper which
comprises incorporating into the emulsion's organic phase
an effective amount of a terpene.

19. A method as in Claim 18 wherein the organic
phase contains a wax.

20. A method as in Claim 19 wherein anisole is
also incorporated into the emulsion's organic phase.

21. A method as in Claim 19 wherein pyrrole is

also incorporated into the emulsion's organic phase.

* c L M S *



al so incorporated into the enmul sion's organi c phase.

- 13 22. A nethod as in Caim19 wherein anisole and pyrrole
are also incorporated into the enul sion's organic -phase. 23. A
met hod of retarding water evaporation from an acidic water-in-oil enul sion
pai nt stripper which conprises incorporating into the enulsion's organic
phase an effective amount of a terpemel3 - 24. A nethod as in Caim
23 wherein the organic phase contains a wax. 25. A nmethod as in
Claim 24 wherein anisole is also incorporated into the enulsion's organic
phase.

22. A method as in Claim 19 wherein anisole and
pyrrole are also incorporated into the emulsion's organic
phase.

23. A method of retarding water evaporation from
an acidic water-in-oil emulsion paint stripper which
comprises incorporating into the emulsion's organic phase
an effective amount of a terpene.

24. A method as in Claim 23 wherein the organic
phase contains a wax.

25. A method as in Claim 24 wherein anisole is

also incorporated into the emulsion's organic phase.
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