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AMVONI UNT Bl CARBONATE/ AMVMONI UM CARBAMATE ACTI VATED BENZYL ALCOHCL 'PAI NT
STRI'PPER FI ELD OF THE | NVENTI ON The present invention relates to atkaline
pai nt strippers containing benzyl alcohol as a solvent. In particular the-
invention relates to an al kaline paint stripper containing anmoni um

bi car bonat e/ car bamat e acti vator. BACKGROUND OF THE | NVENTI ON U. S. Pat ent
4,445,939 di scl osed a paint stripping and conditioning solution conprising
a chlorinated solvent and a |liquid al cohol such as benzyl al cohol and a
wetting conposition which conprises a basic netal amonium salt of an
aromatic sulfonic acid and a non-ionic surface 2 active material. In the
preparation of the netal ammniumsalt the pHis adjusted to 9.8 with
amoni um hydroxi de. U. S. Patent 3,463,735 disclosed an aqueous cl eaning
conposition for glass conprising both a I'ow boiling and high boiling

sol vent, an al kyl aryl sul fonate surfactant, an al kali .nmetal pol yphosphate
and anmoni a. _ '

AMMONIUM BICARBONATE/AMMONIUM CARBAMATE
ACTIVATED BENZYL ALCOHOL PAINT STRIPPER

FIELD OF THE INVENTION

The present invenﬁion relates to alkaline paint
strippers containing benzyl alcohol as a solvent. 1In
particular the invention relaﬁes to an alkaline paint stripper

containing ammonium bicarbonate/carbamate activator.

' BACKGROUND OF THE INVENTION
U.S. Patent 4,445,939 diéclosed a paint
stripping and conditioning solution comprising a chlorinated
solvent and a liquid élcohol such as benzyl alcohol and a
wetting composition whiqh comﬁrises a basic metal ammonium

salt of an aromatic sulfonic acid and a non-ionic surface



U-S. Patent 4,414,128 disclosed a conposition for cleaning hard surfaces
conptrising a polar solvent such as benzyl alcohol, a terpene solvent, an
al kyl aryl sul fonate surfactant, an additional solvent such as isopropanol
and an al kaline material such as anmonium carbonate. UK Patent Application
GB 2 167 083 A disclosed an aqueous. no-rinse hard surface cleaning
conposition containing a surfactant, isopropanol, benzyl alcohol, and a
fugative alkaline material _such as ammoni a. South African Patent

Publ i cati on’ Astdve2sRFesidl.| ed' FHPRONEDPE FRUERESD F i eRmada NG MBOARIUNGS
FROM SENSI TI VE SUBSTRATES, AND BLASTI NG MEDI A USEFUL THEREI N' di scl osed

abradi ng pai aify @RAIPE 3 adfusited000 5908 MyLE 19 ammondi Wi e\ & _

bi carbonate particles. Sodium bicarbonate is preferred but other alkal
met al bi carbonates or amoni um bi carbonate are identified as being useful
in conbination with hydrophilic silica as the blasting nedia. German Patent
DD 242 419 Al disclosed stripping old pol yurethane paint from al um num
usi ng met hyl ene chlori ddJ.S. Patent 3,463,735 disclosed an aqueous cleaning

composition for glass comprising both a low boiling and high
boiling solvent, an alkylarylsulfonate surfactant, an alkali

metal polyphosphate and ammonia.

U.S. Patent 4,414,128 disclosed a composition for
cleaning hard surfaces comprising a polar solvent such as
benzyl alcohol, a terpene solvent, an alkylarylsulfonate
surfactant, an additional solvent such as isopropanol and an

alkaline material such as ammonium carbonate.

UK Patent Application GB 2 167 083 A disclosed an
aqueous no-rinse hard surface cleaning composition containing
a surfactant, isopropanol, benzyl alcohol, and a fugative

alkaline material such as ammonia.

South African Patent Publication ZA 91/2539
entitled "IMPROVED PROCESS FOR REMOVING COATINGS FROM
SENSITIVE SUBSTRATES, AND BLASTING MEDIA USEFUL THEREIN"

disclosed abrading paint from aircraft with 100-500 micron



t et r ahydbnapht hal one, acetic butyl ester and aqueous ammoni a. This al kaline
fernmul ati on was intended to replace corrosive and environnental ly polluting
formal ations containing phenol and formc acid. German Patent DD 75 002

di scl osed stripping paint fromiron and non-ferrous netals using
nono- chl or bacetic acid, adipic acid and agnnniun1nltrate at tenperatures of
from40 to 130[err]C. This acidic fornul afion was intended to renove scal e
and rust as well_as int and prinmer. CGerman Patent .DE 2.142 3 _di scl osed
St pptng. n tREFT obibTe BlCeBrole mAF R " Bod il R ERrpPRerh, s

ni trobenzyl sulfonate sodiumsalt and a major portion of an ingredient
identified i prefercedybus arheni abialds metatle bicarbonetesl by ammepimm
carbonate” was a m xture of anmmoni um bi carbonate and amoni um car bamat e.

Yet in spiteypéabahat@saka@oifleSONERI 30 Lalikdl LBRFRAI Bh &bibRASESon! WwikAsS
not previously known nor suggested to use subStances other than amoni um

nitrate or ammpni g, and vel P, YR Y 2HlI ne paint strippers.

German Patent DD 242 419 Al disclosed stripping old
polyurethane paint from aluminum using methylene chloride,
tetrahydonaphthalone, acetic butyl ester and aqueous ammonia.
This alkalipe formulation was intended to replace corrosive
and environmentally polluting formulations containing phenol

and formic acid.

German Patent DD 75 002 disclosed stripping paint
from iron and non-ferrous metals using mono-chloroacetic acid,
adipic acid and ammonium nitrate at temperatures of from 40 to
130°C. This acidic formulation was intended to remove scale

and rust as well as paint and primer.

German Patent DE 2 142 103 disclosed stripping
nickel, cobalt and copper with an alkaline bath comprising a
nitrobenzyl sulfonate sodium salt and a major portion of an

ingredient identified incorrectly as ammonium carbonate.



SUMVARY OF THE | NVENTI ON An obj ect of the invention is to provide an

i nproved al kali ne paint stripper wherein ammonia is partially or conpletely
repl aced by ammoni-um car bamat e and/ or. amoni um bi car bonate or chem ca
equi val ents thereof capable of releasing both ammoni a and carbon dioxide. A
preferred object is to provide a water-inyoil enul sion paint stripper or
coatings renover containing an effective anount of at |east ammoni um
carbanmat e or anmoni um bi carbonate wherein the solvent systemis a benzyl

al cohol phaseecrhadins/ evambniddi ca@bohstar CRAFE! £ ity e FnddRiner | al
identified as "Amoni um Car bonate" which in fact is a m xture of ammoni um

carbamate ang .a ni_um bi_c: : 5 Preferred thickening agents are
hydroxypropy%lfgnlzilgiﬂr@rspee 5%1? %&&%’%}Br Sﬁﬁa%‘f?lyl cel l ul ose. DETAI LED
DESCRI PTION OF THE I NVENTION It was both a surprising and unexpected result
to find that a benzyl al cohol solvent paint stripper gave inprove
stripping performance when ammoni a was replaced with '
Yet in spite of what was known concerning alkaline
paint strippers, it was not previously known nor suggested to

use substances other than ammonium nitrate or ammonia and

water as activators for alkaline paint strippers.

SUMMARY OF THE INVENTION

An object of the invention is to provide an
improved alkaline paint stripper wherein ammonia is partially
or completely replaced by ammonium carbamate and/or ammonium
bicarbonate or chemical equivalents thereof capable of

releasing both ammonia and carbon dioxide.

A pfeferred object is to provide a watéf-in-oil
emulsion paint stripper or coatings remover containing an
effective amount of at least ammonium carbamate or ammonium
bicarbonate wherein the solvent system is a benzyl alcohol
phase. A preferred addition is a commercially available
material identified as "Ammonium Carbonate" which in fact is a

mixture of ammonium carbamate and ammonium bicarbonate.



a connertlally avai l able material identified as "Amoni um Car bonate".
HoweVer the assay of ammpnia for this material was not consistent with it
bdéing a m xture of ammoni um car bonate and anmmoni um bi car bonat e. What was
and i's offered for sale under the nanme amoni um carbonate is properly
identified in the literature as a m xture5of ammoni um carbanmate and
anmoni um bi carbonate. It was discovered that addition of only ammoni um

bi carbonate to a benzyl al cohol formulation inproved stripping action

si gni fi cantd preButrede tBeaReAAhE0AgOhL SMERE By RRSATFRIR Y rEéllQﬁI&%‘H‘aérﬁ
provi ded the best strlpplng actlon equi val ent” to use of the conmercia

avail abl e ' Agngnlun1carb e%# containing no trace of amoni um
bi car bonat e aﬁﬁHRFSRV aPS HX}E ﬂ§%1cal equi val ents t hereof were
found to be ineffective in inproving stripping action and 6 included:

sodi um bi car bonat e, potassi um bi carbonate, amonium nitrate, ammoni um
citrate, anmmoni um sul fate, ammoni um format e, amoni um oxal ate and amoni um

acetate. AnmpairamLear besakesTsoRf benTibern@hgriged in a

It was both a surprising and unexpected result to
find that a benzyl alcohol solvent paint stripper gave
improved stripping performance when ammonia was replaced with
a commercially available material identified as "Ammonium
Carbonate". However the assay of ammonia for this material
was not consistent with it being a mixture of ammonium
carbonate and ammonium bicarbonate. What was and is offered
for sale under the name ammonium carbonate is properly
identified in the literature as a mixture of ammonium
carbamate and ammonium bicarbonate. It was discovered that
addition of only ammonium biéarbonate to a benzyl alcohol
formulation improved stripping action significantly, but the
combination of ammonia and ammonium bicarbonate provided the
best stripping action equivalent to ﬁse of the commercially

available *Ammonium Carbonater.

Salts containing no trace of ammonium bicarbonate
or ammonium carbamate or chemical equivalents thereof were

found to be ineffective in improving stripping action and



pat ent abstract when in fact the chem cal species actually used in the

pat ent exanpl es i s ammoni um bi car bonate. Ammoni um bicarbonate is known to
Chentstry students fromthe Solvay process, which may |l ead themto believe
that anmmoni um carbonate is also a well known chenmical. There are three

ot her .ammonium salts with sinmlar appearange and properties which deconpose
to rel ease amoni a and carbon dioxide. In order as they appear in the

Handbook of. Cheni str.y and ,Physi¢s. _Amopni um car bamat e . .
N poce. TRETuRbRY SURarNS b RarohiRhe L hERLSEI Sicarbonats, jammonium
Anmmoni um car bonat e [err] 114. 10 Ammoni um bi car bonat e
NH4 HCCB nitratgg. eampsiumscafranet heatvborkum nsiekfadke, Shtnomimni um
Carbonate is a m xture of ammoni um bi car bonat e and amoni um car bamat e

obt ai ned by $uina¥endafmBhilnr 6x8laeaTRAA Uituficth {8k Gaceratand cal cium
carbonate. In Merck I ndex No. 518 Ammpni um Car bamat e or anmmpni um

am nofornmate is the "anhydri de" of ammoni um carbonate prepared fromdry ice
and |iquid anmoni a.

Ammonium carbonate is often the word used in a
patent abétract when in fact ;he chemical species actually
used in the patent examples is ammonium bicarbonate. Ammonium
bicarbonate is known to Chemistry students from the Solvay
process, which may lead them to believe that ammonium

carbonate is also a well known chemical.

There are three other ammonium salts with similar
appearance and properties which decompose to release ammonia
and carbon dio#ide. In order as they appear in the Handbook
of Chemistry and Physics:

Ammonium carbamate NH,NH,CO, 78.07

Ammonium carbamate acid carbonate NH,NH,CO, .NH4HCO; 157.13
Ammonium carbonate (NH,) ,CO05 .H0 114.10
Ammonium bicarbonate NH,HCO, 79.06

As listed in the Merck Index No. 519 Ammonium
Carbonate is a mixture of ammonium bicarbonate and ammonium

carbamate obtained by subliming a mixture of ammonium sulfate



The Handhook of Chenistry and Physics |ists amoni um carbanmate acid
carbonate (synonymsal volatile) as a white crystal which simlarly
sublimes into carbon di oxi de and amoni a. Aforenenti oned DE 2 142 103
recogni zed that in 1971 m xtures of ammonium carbami nate and anmoni um

hydr ogen carbonate (anmmoni um bi carbonate) were incorrectly called "anmmoni um

carbonate."” The comrercially avail abl e "Amoni um Car bonat e" was determ ned

by experinen i ' Leal Uq n [ | t e | on

bet ween ammtﬁla&m%%}tgg'ﬁg‘gﬁgfggggs am‘nf)frlli%fx a%n%§%1 gﬁln%al#@‘{ﬁg%qﬁeved to

be a pH buffering effect was in fact determ ned to be unrelated to the

i nfl uence of CAHPAMFELe Ot APTORLHIM ABIRCHPFMRES isidie s FhvEmida nat it is

possi bl e that the species or conbination of species responsible for

i nprovi ng st emppnigmacarbohptenpobperedkhegn dinf eide dHal a3 piid raad@inil.y

conpl exes responsi ble for breaking the netal to prinmer bonding. U S. Patent

5, 015, 410 di 0 R | > L d] | ' 1y .erat qr as
THCEER gk 7, SReREprky AR S Yo A e Uit

formc acid or acetic aci enica

acid carbonate (synonym sal volatile) as a white crystal which
similarly sﬁblimes into carbon dioxide and ammonia.
Aforementioned DE 2 142 103 recognized that in 1971 mixtures
of ammonium carbaminate and ammonium hydrogen.carbonate
(ammonium bicarbonate) were incorrectly called "ammonium

carbonate.”

The commercially available "Ammonium Carbonate" was
determined by experimentation to be a chemical equivalent of
an in situ reaction between ammonium bicarbonate and ammonia.
What was originally believed to be a pH buffering effect was
in fact determined to be unrelated to the influence of pH.
While it is not known with any degree of certainty, it is
possible that the species or combination.of species
responsible for improving stripping activity involve unknown
intermediates or transitory complexes responsible for breaking
the metal to primer bonding. U.S. Patent 5,015,410 disclosed
that in an acidic paint stripper an accelerator such as formic

acid or acetic acid was believed to chemically attack the



organi ¢ binder of the coating and thereby weaken the adhesi on and cohesion

of the coating. In addition to the use of at |east ammoni um

bi car bonat e/ carbamat e or sone ot her chem cal equival ent such an in situ

equi val ent as an activator, retardation of evaporation of water as the npst

vol atile ingredient can be achi eved by disg8ol ving or blending paraffin wax

or other evaporation retardant into the continuous, organic phase of the

m xed phase enul si.on. .The wax in the organic.phase is sol.uble, but .

preferably nmoFSREHSYy i R§3368ﬁt%ﬂ8 aﬁﬂuﬁgeﬁ?b¥%&§?ﬁ%%eﬁﬁei%@@ﬁ?iﬁﬂly

in excess (1% by weight) of that which would saturate the organi c phase;

and, so as t andechohesiloamedbithiet goathaghbul k of this organic phase is |ess

volatile than water. There are many materials (or conbinations thereof)

whi ch may serve as the organi ¢ phase of the m xed phase water- in-oi

enul si on, depending on the end use, such as hydrocarbons (including

petrol eum distill ates, th .qpatic an alipha%icé, al cohol s, ket ones,

ethers, esters, and ani @ R &P« &PPnYSBaPht 25t FEPRer 2IRRREEB, 1 ed

material as the major conponent of the organic phase is benzyl alcohol.
bicarbonate/carbamate or some other chemical equivalent such

an in situ equivalent as an activator, retardation of
evaporation of water as the most volatile ingredient can be
achieved by dissolving or blending paraffin wax or other
evaporation retardant into the continuous, organic phase of
the mixed phase emulsion. The wax in the organic phase is
soluble, but preferably minimally soluble. As such the amount
of wax present is slightly in excess (1% by weight) of that
which would saturate the organic phase; and, so as to reduce
flammability, the bulk of this organic phase is less volatile

than water.

There are many materials (or combinations thereof)
which may serve as the organic phase of the mixed phase water-
in-oil emulsion, depending on the end use, such as
hydrocarbons (including petroleum distillates, both aromatic
and aliphatic), alcohols, ketones, ethers, esters, and amines.
For an alkaline paint stripper a preferred material as the

major compohent of the organic phase is benzyl alcohol.



9 Useful®additions for these water-in-oil enulsion paint stripper or
coating renoving fornulations include, but are not Iimted to, oleic
hydr oxyet hyl i m dazol e,7 sodi um hydr oxi de, sodiumsilicate,

2- mer capt obenzotri azol e, hydroxypropyl cellul ose, hydroxypropyl

met hyl cel l'ul ose, xanthan gum toluene tria%ole, sodi um pol ynethacryl ate,
m neral or paraffin oil, propylene glycol, ethoxylated nonyl phenol and

sodi um xyl ene sul f onat eyseFhRCiAEL Sion¥i #& tetiedd \WRIHd T RS 10 ikl 1641 RY
i ndustrial applicability to paint stripping and coating renoval of epoxy

and polyurethane, it is not limted theretq and may. be .enployed i.n a
general  senR YT AP EF S8BT TE TSRAVLRSh %."fﬁéar%&f’ggmﬂﬁﬁgﬁﬁ& efltes
and exanpl es, which are not intended to be limting, illustrate the

practice of are nawehinidied FROCERBISRE AYPRO3YSS hyCR1PRERARLEG ASRALUNE PAI NT
STRI PPER BATCH Pai nt stripper batches were prepared by conbining three

prem x batc #pel dOP B fs M dda st er-meialp@ oblenyet rRassibl e to prepare
formul ati ons by sinply m xing together al

hydroxypropyl ce;lulose, hydroxypropyl methylcellulose,

xanthan gum, toluene triazole, sodium polymethacrylate,

mineral or paraffin oil, propylene glycol, ethoxylated

nonylphenol and sodium xylene sulfonate surfactants.

While the invention has particular industrial
applicability to paint stripping and coating removal of epoxy
and polyurethane, it is not limited thereto and may be

employed in a general sense to mixed phase alkaline emulsions.

The following procedures and examples, which are
not intended to be limiting, illustrate the practice of the

invention.

PﬁOCEDURE A
PROCESS FOR PREPARING ALKALINE PAINT STRIPPER BATCH
Paint stripper batches were prepared by combining
thfee premix batches and topping off with water. While it was

possible to prepare formulations by simply mixing together all



10 ingredients, longer mXxing times and hi gher shear m xi ng was required.
First prem x In addition to at |east enulsifier and benzyl al cohol a
portion of aromatic hydrocarbon sol vent consisting of aromatic petrol eum
distillate was used to pre-wet the hydroxypropyl cellul ose or hydroxypropyl
met hyl cel | ul ose to prevent lunping. Wth rger mxing tinmes or nore active
stirring the pre-wet step is not needed. e enul sifying agent, corrosion
inhibitor(s) and other oil soluble ingredients for the first prem x, which

serves as thHengredienisus longen digiae tines land highgor shedramixhiing paisnt .
Second Prem x Thi s aqueous phase contains water and commercially :
available'%ygqyﬂﬁgaparbonate" or amoni um bi car bonate whi ch may be further
be reacted with ammonia or a source of anmoni um carbanate. This aqueous
phase is m xed wth the organic phase in the presence of a thickening agent
or an emul sifying agent such as ol eic hydroxyethyl im dazoline to produce
the water-in-oil emulsion. In the enulsification process the first premx
and the secdhikshaiemigonbi & talditd@c &ca adi dgessegmudgddisrpandebpnzyl
conti nuous organic ,
alcohol a portion of aromatic hydrocarbon solvent consisting
of aromatic petroleum distillate was used to pre-wet the
hydroxypropyl cellulose or hydroxypropyl methylcellulose to
prevent lumping. With larger mixing times or more active
stirring the pre-wet step is not needed. The emulsifying
agent, corrosion inhibitor(s) and other oil soluble
ingredients for the first premix, which serves as the
continuous organic phase, may be incorporated at this point.
Second Premix This aqueous phase contains water and
commercially available "ammonium carbonate" or ammonium
bicarbonate which may be further be reacted with ammonia or a
source of ammonium carbamate. This aqueous phase is mixed
with the organic phase in the presence of a thickening agent
or an emulsifying agent such as oleic hydroxyethyl imidazoline
to produce the water-in-oil emulsion. In the emulsification
process the first premix and the second premix combine to

produce a dispersed aqueous phase in a continuous organic

(oleaginous) phase.



(ol eagi nbus) phase. Third Premi x A portion of petroleumdistillate or
m neral oil was used to pre-dissolve the paraffin wax. Upon adding this
third prem x to the mxed phase emul sion the organic phases are conbi ned
and remain separate fromthe aqueous phase in the formof a water-in-oi
emul sion. As an alternative to addi ng theyyax as a solution, nelted wax can
be added directly to the first premx with heating and nixing, t her eby '
elimnating the need for this petroleumdistillate. EXAMPLE 1 A water base

pai nt renovahifmer Mreatiixon Avperpiepasédpaceol dungdi st PLvaeduse dinetdltbel
foll ow ng ingredients on a % by weight basis. Approximately 0.01 g/gallon

0 e a1 et Bk T AT

SCOLVENT 40 HYDROXYPROPYL _CELLULGCSE
BENZOTRI AzOERird premlx to the mixed phagg emulsion the organlc phases

are combined and remain separate from the aqueous phase in the
form of a water-in-oil emulsion. As an alternative to adding
the wax as a solution, melted wax can be added directly to the
first premix with heating and mixing, thereby eliminating the

need for this petroleum distillate.

EXAMPLE 1
A water base paint remover formulation was
prepared according to Procedure A with the following

ingredients on a % by weight basis. Approximately 0.01

g/gallon Red oil soluble dye was added to color the

formulation.

INGREDIENT ¥ BY WT,
BENZYL ALCOHOL 40.00
AROMATIC HYDROCARBON SOLVENT 4 .40
HYDROXYPROPYL CELLULOSE _ 0.45
BENZOTRIAZOLE 2.00
PARAFFIN WAX 0.20
AMMONIUM CARBONATE 4.00
WATER, DISTILLED 48.95

TOTAL BY WEIGHT 100.00

Portions of the paint remover were used in standard

performance tests on painted metal panels and found to be



PARAFFI N WAX ' ' 0. 20 AMMONI UM CARBONATE

4.00 WATER, DI STILLED - _ 48.95 TOTAL BY WEIGHT . 100.00
Portions of the paint renover were used in-standard performance tests on
pai nted netal panels and found to be 12 fully satisfactory for paint

stripping activity and al um num corrosion. A control fornul ation was
prepared which was the sanme in all respectad except that ammonia was added
in place of anmoni um carbonate which in fact was a m xture of ammoni um

Chough the. SHSe SHEGREACE 2670 ERRePRARt ot BLep PRY| AOLLkhoR: 450 i FF 2 hn

t he conbi nati on of ammoni um car banate and annnnlun1b|carbonate. EXAMPLE 2 A

wat er based cpairos ioanov@r cootrglatoomubatsipneyasepgrepavedi vgich woceorre A

with the followi ng ingredients on a % by wei ght basis. | NGREDI ENT

% BY WI. same in all respects except that ammonia was added in place of
ammonium carbonate which in fact was a mixture of ammonium
bicarbonate and ammonium carbamate. Paint stripping action
decreased even though the pH was higher (10.5 instead of 8.5)

using ammonia rather than the combination of ammonium

carbamate and ammonium bicarbonate.

EXAMPLE 2
A water based paint remover formulation was
prepared according to Procedure A with the following

ingredients on a % by weight basis.

INGREDIENT % BY WT.
BENZYL ALCCHOL 34.60
AROMATIC HYDROCARBON SOLVENT 6.80
HYDROXYPROPYL CELLULOSE 0.25
2-MERCAPOBENZOTRIAZOLE 0.25
OLEIC HYDROXYETHYL IMIDAZOLINE 0.70
SODIUM SILICATE 0.30
PARAFFIN WAX 0.20
AMMONIUM BICARBONATE 6.60
WATER, DISTILLED 50.30

TOTAL BY WEIGHT 100.00



BENZYL ALCOHCL | ~ 34.60 AROVATI C HYDROCARBON

SCLVENT 6. 80 HYDROXYPROPYL CELLULGCSE 0. 25
2- MERCAPOBENZOTRI AZOLE 0. 25 COLEI C HYDROXYETHYL

| M DAZOLI NE - 0.70 SODI UM SI LI CATE _

0. 30 PARAFFI N WAX . 0. 20 AVMONI UM BI CARBONATE
6. 60 WATER, DI STI LLED 13 50. 30 TOTAL BY WEI GHT

100. 00 13 Test sanples gave inproved stripping rates as conpared with
t he wat er based ammoni at ed sanples of a control fornmyl at,i on whi ch cont ai ned

anmoni a i n place of ammifeurTARLED Fee LMPXRAVSCE SFXARRITGr TB5E8d 28 kal i ne
pai nt renover fornmulation with an in situ equilibriummxture was prepared
with the foldomgaiged nogrieah avftes wartteaxr Ualspdwamgbhibaeids samphCREDPENE control
% BY WI.

formulation which contained ammonia in place of ammonium

bicarbonate.

' EXAMPLE 3
A water based alkaline paint remover formulation
with an in situ equilibrium mixture was prepared with the

following ingredients on a %¥ by weight basis.

INGREDIENT % BY WT,
BENZYL ALCOHOL 37.00
AMMONIUM BICARBONATE 5.80
AMMONIA (28%) 6.00
AROMATIC HYDROCARBON SOLVENT 3.85
2 -MERCAPTOBENZOTRIAZOLE 0.80
OLEIC HYDROXYETHYL IMIDAZOLINE 0.70
HYDROXYPROPYL CELLULOSE 0.25
PARAFFIN WAX 0.20
WATER 45.40
TOTAL BY WEIGHT ‘ 100.00

In comparison with Examples 1 .and 2 this
formulation with ammonium bicarbonate neutralized with an
excess of ammonia in place of a commercial salt identified as
"Ammonium Carbonate" showed superior stripping action for
polyurethane in cpmparison with a formulation containing only
ammonia as the activator for the benzyl alcochol solvent

system.



BENZYL ALCCHCL : ' : 37.00 AMVONI UM BI CARBONATE
5.80 AVMONI A (28% _ o 6. 00 AROVATI C HYDROCARBON
SOLVENT - 3. 85 2- MERCAPTOBENZOTRI AZOLE 0. 80

OLEI C HYDROXYETHYL | M DAZOLI NE 140 70 HYDROXYPROPYL CELLULGSE
0. 25 PARAFFI N WAX 0. 20 WATER
45. 40 TOTAL BY WEI GHT 100. 00 In conparison with Exanples 1 and 2

this fornulation wi th amoni um bi car boBA2MPRhEuU4ral i zed with an excess of
amonia in place of a commercial salt identified as "Ammoni um Car bonat e”

showed superior strippigigansld o Way depleditedt la_@;ee?tncaa&pehéseat%t Bfa
formul ati on contai ning only anmonia as the activator for the benzyl al cohol

sol vent YS! etionunt biZAMEe: B IRkEaTa 085" 508208 %e 855 0b/LhoL ot e
50/50. In all cases superior paint stripping was obtained in
comparison with a formulation containing only ammonia. The
best stripping results involved using from 60 to 70 parts
ammonium bicarbonate with from 30 to 40 parts 28% ammonia.
This result is consistent with previous results which showed

that ammonium bicarbonate should be the majority species for

optimum paint stripping.

EXAMPLE 5

Formulations were prepared as in Examples 1 to 3
except that ammonia was replaced with either a buffering
solution of alkali metal bicafbonate or ammonium salt where
the pH was not allowed to be higher than 10.0 or lower than'
8.0. No improved stripping activity was observed with: sodium
bicarbonate, potassium bicarbonate, ammonium citrate, ammonium
formate, ammonium acetate, ammonium nitrate, ammonium sulfate
and ammonium oxalate. These results show that the imbrovement
in stripping action is not a pH effect resulting from
buffering, but instead is due to ammonium
bicarbonate/carbamate or a chemical equivalent thereof which

can decompose to release both ammonia and carbon dioxide.



ammoni um bi car bonate to anmoni a was varied from90/10 to 50/50. In al

cases superior paint stripping was obtained in conparison with a
formul ati on containing only ammoni a. The best stripping results involved
using from60 to 70 parts amoni um bi carbonate with from30 to 40 parts 28%
ammoni a. This result is consistent with previous results which showed that
amoni um bi carbonat e shoul d be the majority5speci es for optinmum pai nt
stripping. EXAMPLE 5 Forrmnul ati ons were prepared as in Exanples 1 to 3
except that amonia was replaced with %ggpﬁéEa buffering solution of alkal
nmet al bi carbonate or ammoni um salt whe pél was not allowed to be

hi gher than 10.0 or lower than 8.0. No inproved stripping activity was
observed with: sodi um bExambmhat evapotepssited Exmpiondae, raagenitugreder at e,
ammoni um f ormat e, ammoni um acetate, ammoni um nitrate, anmoni um sul fate and

amoni um oxX Hmfchiu S vAfdtd SvaB Qeddati nidh@ ad"BEOYSREBbmnBr 8L AILRRI NY
action is not a pH effect resulting frombuffering, but instead is due to

anmoni um bi carbonat el GaLhaml g QL A chemical equivalent Logregl wilghocan

deconpose to r% anmoni a

relative to the use of only ammonia in the alkaline paint

stripper.

EXAMPLE 7
. Example 1 is repeated except that no paraffin wax
evaporation retardant is added. Stripping action is not
influenced, but the composition is not uniform at ambient

temperatures due to evaporation.

EXAMPLE 8
The formulation of Example 1 was prepared in
commercial size batches and packaged in plastic drums. The

material was shipped to locations where commercial jetliners
were to be stripped and repainted and used for its intended
purpose. In particular on a jetliner with white pain£ the
formulation gave a pink coloration which allowed seeing that a
uniform coverage had been obtained in order to avoid missing
areas during the application. The stripped paint was then

conveniently removed by washing with water. Faster and more



15 EXAMPLE 6 Exanple 1 was repeated except that reagent grade ammoni um
carbamat e was added i nstead of the commercially avail able "Anmmoni um-:
Car bonate". Stripping action was inproved relative to the use of only
amonia in the al kaline paint stripper. EXAMPLE 7 Exanple 1 is repeated
except thdat no paraffin wax evaporation retardant is added. Stripping
action is not influenced, but the conposifgon is not uniformat anbient
tenperatures due to evaporation. EXAMPLE 8 The formul ation of Exanple 1 was
prepared in commrercial size batches and packaged in plastic drunms. _ The
nat eri al wayngﬁbﬁﬁbétFGPPééétWéﬁsORﬁé#EeéohﬁeFEFQFlPétFPnEF% e eCfo2be
stripped and repainted and used for its intended purpose. In particular on
a jetliner iormuikitionpaiith emechéemacathenagiivasopi nkInoprddation #hich
al | oned seeing that a uniform coverage had been obtained in order to avoid
m ssi ng ar edsnpdvierdy sttird. pppplal esttiion. ithwast pbpprdegathatwalsjenthonable
conveniently renoved by washing with water. Faster and nore

ammonia odor was reduced during this full scale testing.



16 unifdrmstripping was obtained inrelation to the use of a fornulation
wi th ammonia as the activator. In addition to inproved stripping action it
was observed that objectionable anmonia odor was reduced during this full
scale testing. 17 Wiat is clained is: 1. An al kal i ne pai nt
stripper containing benzyl al cohol as a sol vent system conprising at |east
anmoni um bi car bonat e and/ or ammoni um car bamate or a chem cal equi val ent

t hereof whi ch deconposes to rel ease ammoni a and car bon -di oxi de wherein
stripping i sthapriweslaieted idee: to the use of only ammonia. 2. The
pai nt stripper of claim1l where the amoni um carbamate is in conbination
with ammoni um bi car bonaie aficaline paidlGdiidle:sdddRah ol Gelapr! where

the chenical™ equivalent Is prepare roma ondat e and ammoni a.

alcohol as a solvent system comprisiﬁg at least ammonium
bicarbonate and/or ammonium carbamate or a chemical equivalent
thereof which decomposes to release ammonia and carbon dioxide
wherein stripping is improved'relative to the use of only
ammonia.

2. The paint stripper of claim 1 where the ammonium
carbamate is in combination with ammonium bicarbonate.

3. The paint stripper of claim 1 whe;e the chemical
equivalent is prepared from ammonium bicarbonate and ammonia.
4. The paint stripper of claim 3 where ammonium
bicarbonate and ammonia react in situ within a water-in-oil
emulsion.

5. The paint stripper of claim 1 where a salt
selected from the group of ammonium carbonate, ammonium
bicarbonate, ammonium carbamate and ammonium carbamate acid
carbonate is present within a water-in-oil emulsiop.

6. The paint stripper of claim 1 where the source of
ammonium bicarbonate and ammonium carbamate is commercially

available "ammonium carbonate.”

(e



4. : The pai nt stripper of claim3 where ammoni um bi carbonate and
ammonia react in situ within a water-in-oil emrul sion. 5. The paint
stripper of claiml1l where a salt selected fromthe group of amoni um

car bonat e, anmoni um bi carbonate, amoni um car bamat e and ammoni um car banat e

acid carboriate is present within a water-in-oil enulsion. 6. The
paint stripper of claim1 where the source,;@f ammoni um bi carbonate and
anmoni um carbanate is comercially avail abl e "anmoni um car bonate. " 18 7.

The paint stripper of claim®6 where an organi c phase contains benzyl :
al cohol and an oil sol uBhe paihsi $yrivpeent cludinors hroirex g axgarmdel | ul ose
or hydroxypropyl methylcellul ose thickening agent in a water-in-oil

enul sion. 8.,hage conﬁr{ﬁl@%éﬁz 1 rdl%olohrgia%j moalvw%‘éﬁ.ﬁbﬁgeeﬁhh.?ﬁ.gyggbﬁt

enul si fying "agent 1s ol el c hydroxyet ol i ne.

stripper of claiml er . .conprising amoni a. 10. The pai nt

stripper of %ﬂ%ﬂ?n%ﬁ%&hﬁ£¥¥ﬂﬁﬁ#§ﬁﬁﬁp;i cellulose or hydroxypropy
methylcellulose thickening agent in a water-in-oil emulsion.

8. The paint stripper of claim 7 where the oil soluble

emulsifying agent is oleic hydroxyethyl imidazoline.

9. The paint stripper of claim 1 further comprising
ammonia.
10. The paint stripper of claim 9 where ammonium

bicarbonate reacts in situ with the ammonia.

11; The paint stripper of claim 1 further comprising
an evaporation retardant selected from the group of paraffin
wax, ceresine wax, mineral or paraffin oil, montain wax,
vegetable wax, behenic acid, polyacrylate and vinyl chloride
acrylic ester copolymer.

12. | The paint stripper of claim 11 where the
evaporation retardant is paraffin wax.

13. The paint stripper of claim 12 where ammonium
bicarbonate is present in excess to ammonia and/or ammonium

- carbamate.

MO



bi carbortate reacts in situ with the amonia. 11. The paint stripper
of claim1 further conprising an evaporation retardant selected fromthe
group of paraffin wax, ceresine wax, mneral or paraffin oil, nontain wax,
veget abl e wax, behenic acid, polyacrylate and vinyl chloride acrylic ester
copol ymer. "12. . The paint stripper of .claim 11 where the evaporation
retardant is paraffin wax. 13. The paint stripper of claim12 where
anmoni um bi carbonate is present in excess to amoni a and/ or amoni um

car banat e. 19 14. | B pad I pRL NG CQNAsSi § | : ining a
wat er - i n- oi Il4e'rrul si on wﬁlha( a?agn%o%#]irﬁg%éé o?%é%%eédoﬁé%%%{%ryamum
of benzyl al cohol,  enu|sifying agent, thickening agent and at |east one
corrosi on i MRER¥okR-akt SRS Sttt elatatderc oMt PrIemes RNafee oL t he
| mprovenent conprises addition of a source of ammoni a and carbon di oxi de

sel ect’ed fr o tdrpoyramguot efimwenzyh cerduidl e emurbadfivinge ageatgt e, ammoni um
bi car bonat e and anmoni um car bamate aci d

thickening agent and at least one corrosion inhibitor; and (b)

a discrete water phase with ammonia; where the improvement
comprises addition of a source of ammonia and carbon dioxide
selected from the group of ammonium carbonate, ammonium
carbamate, ammonium bicarbonate and ammonium carbamate acid
carbonate.

15. .The composition of claim 14 where an oil soluble
emulsifying agent is dissolved in the organic phase.

16. The composition of claim 15 where the oil soluble
- emulsifying agent is oleic hydroxyethyl imidazoline.

17. The composition of claim 14 where the thickening
agent is hydroxypropyl cellulose or hydroxypropyl
methylcellulose.

18. The composition of claim 14 where ammonia and
ammonium bicarbonate react in situ.

19. The composition of claim 14 where ammonium
bicarbonate is present in excess of ammonium carbamate and/or

ammonia.

e
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car bonat’e. 15. -The conposition of claim14 where an oil soluble

emul’si fying agent is dissolved in the organic phase. 16. The
conposition of claim 15 where the oil soluble enulsifying agent is oleic
hydr oxyet hyl i m dazoline. 17. The conposition of claim 14 where the
t hi ckeni ngagent is hydroxypropyl cellul ose or hydroxypropyl

nmet hyl cel | ul ose. 18. The conpositioRk0of claim1l4 where anmoni a and
anmoni um bi carbonate react in situ. 19. The conposition of claim 14

wher e ammoni um bi carbonate i s present in excess of annoni um carbamate
and/ or ammord%: 20 2B .method of) RxARANERG 3 dlddlHgieaFOARAT FETCYEE ng
renmover or paint stripper water-in-oil emulsion with a predom nantly benzyl

al cohol or gast coainmit | St speh asr exoipi-icdids enid sibapwithl) a predobmgnantly
enul si fying agent and/or a thickening agent into benzyl al cohol to produce
an organi c Hﬂﬁﬁﬁ?lEHEthol organic continuous phase comprises the steps:
(1) mixing an emulsifying agent and/or a
thickening ageﬁt into benzyl alcohol to
produce an organic phase; and
(2) emulsifyinj the organic phase with an
agqueous phase containing at least ammonium
bicarbonate to produce a water-in-oil
emulsion. .
21. The method of claim 20 wherein a mixture of
ammonium carbamate and ammonium bicarbonate is added.
22. The method of claim 20 wherein ammonium
bicarbonate reacts in situ with ammonia.
23. The method of claim 22 where the thickening agent
is hydfoxypropyl cellulose or hydroxypropyl methylcellulose.
24 . The method of claim 20 where the emulsifying agent
is oleic hydroxyethyl imidazoline.

25. The method of claim 24 where a corrosion inhibitor

is added in step (1}.
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(2) erul sifying the organic phase with an aqueous phase containing at
| east ammoni um bi carbonate to produce a water-in-oil emrulsion. 21.
The met hod of claim 20 wherein a m xture of anmoni um car banmate and anmmoni um

bi carbonate is added. 22. The met hod of claim 20 wherein ammonium
bi carbonate reacts in situ with amonia. 23. The net hod of claim 22
where the thickening agent is hydroxypropy@1cellulose or hydr oxypropyl

met hyl cel | ul ose. 24. The net hod of claim 20 where the enul sifying

agent is oleic hydroxyethyl gk olLkn . T cl.al 4
where a corr éion inhib??oé #gﬁgg%e%fi%t§€§$&?q)Qolyu%ﬁ?%ﬁ?é"ﬁgfﬁt 4§?é?é%
met hod of stripping pol yurethane paint over _an epoxy primer on netal wth
an al kal i ne $RP¥Y BYFFTPHPD JRRCIhHHY 3R (3l kkidle BRidte StREDRAT dPchent
conprises the step of applying a benzyl al cohol solvent system water-in-oi

emul si on conyasing witheasten) witdre il gingiEsidmeditc IVPHiYBs the step
of applying a benzyl alcohol solvent system water-in-oil
emulsion containing at least an activating amount of ammonium
bicarbonate wherein stripping action is improved.
27. The method of claim 26 where the water-in-oil
emulsion contains ammopium carbamate in addition to ammonium
bicarbonate.
28. The method of claim 26 where ammonia reacts in situ
with ammonium bicarbonate.
29. The method of claim 26 where the metal is aluminum.
30. The method of claim 29 whére polyurethane paint
over epoxy primer is stripped from an aircraft.
31. The method of claim 30 where the water-in-oil
emulsion contains a red dye and paraffin wax.
32, The method of claim 31 where the water-in-oil

emulsion contains a corrosion inhibitor.

* c L M- 5 %



bi car bohat e wher ei n stripping action is inproved. 27. - The net hod of

cl ai'm 26 where the water-in-oil enul sion contains ammoni um carbamate in

addi ti on to ammoni um bi car bonate. 28. The met hod of claim 26 where
anmpni a reacts in situ with amoni um bi car bonate. 29. The net hod of
claim?26 where the netal is alum num 30. The net hod of claim 29

wher e pol yuret hane pai nt over epoxy prABSIRACE stripped froman aircraft.

31.

The nmet hod of claim 30 where the water-in-oil enul sion contai ns

a red dye and paraffin wax. 32. The net hod of claim 31l where the
wat er -i n-oi | T8FE SF oHVESFEQN : nSAMMONEYM BICARBONATE/SMIQNIUM CARBAMATE

ACTIVATED BENZYL ALCOHOL PAINT STRIPPER

.Stripping action of an alkaline paint stripper is
improved when ammonia is partially or completely replaced with
ammonium bicarbonate or chemical equivalent thereof which
decomposes into ammonia and carbon dioxide. A benzyl alcohol
solvent system containing at least ammonium bicarbonate is
preferably a water-in-oil emulsion emulsified with oleic
hydroxyethyl imidazoline and thickened with hydroxypropyl
cellulose or hydroxypropyl methylcellulose. A mixture of

ammonium carbamate and ammonium bicarbonate identified as

ammonium carbonate is the preferred activator for this

alkaline paint stripper. Improved stripping can also be
provided by reacting ammonium bicarbonate and ammonia in situ

within the water-in-oil emulsion.



