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Robert E. Baldwin 5 BACKGROUND OF | NVENTI ON

This invention relates to CRAINEANDTCOATINGEREM@NWER oating renoval. Mre
particularly, this invention relates to conpositions containing al kyl ene
carbonate or dial kyl carbonate or Bwth, hydrogen peroxide, and water.

10 Pai nt renovi ng conpositjon commonly used in industry, such
as for stripping paint from zﬁ‘i"%ﬁriﬁgf\ﬁﬁ%‘&f ages. Conventional paint

renover conpositions include met hykgngt g Bald®id ori de, phenol, or caustic.
Each of these materials, however, has 1 nherent problens during use.
Wi | e5net hyl ene chl ori de based conpositions are very effective as paint
renovers, nmet hyl ene chloride is_a highly volatile material which is
considered toxic. Simlarl y,B GBROLND ; m ic. Furthernore,
caustic causesphuraseand AALECKS ALMIMANM. BYCLif: W8 coating IRHIGENChEste AN
di sadvant ages of “conventi onal pai nt renovi ng conmposi tions, “new pal nt

renovi ng cﬂéﬁiﬂ%@ﬁi)& itigle Snwhbof kgllley télesinpaditiéns containing alkylene carbonate or dialkyl
SUMVARY | NVENTI ON In one broad respect, this invention is a

conposi t icarbongiefayiboths hpdog¢nperpxidenaad wa®.  conpri si ng: al kyl ene carbonat e,
hydr gen peroxide, and.water. .. Igyan t.her brtoad r.es ?ct .this
mvertion i s & BRGEEOYINE OISR g5 SPRION S, st 1 AUy, SuchBUSr sieipping
conposi t I GRith %r?laﬂg fﬁ“’éelﬁ?ls@ NEoRANRBRA Sint f‘r¥1‘ﬁ€>9&%pﬁ)%§i@i’6h9 ?nch?d"é%%&%et 0
a pai nted surface for a time and under conditions effective to cause
bl i st eri mjlaidebpldyol,y cafistichéach of thgae ntateri2fs, however, haslinhaemtgrebleins dacdng
respect, this_i nventt'iaon IS, .a process for renoving pai &%% conpri.sing:

appl yi ng Weco¥pasimeiaxens hirAf ﬂ’gse(daj’or&PW‘Eﬁe“E B0 REPLIVERsaPY) removers,
car bonat emetﬂgleHQEltﬁorigip}s a hi ghly}\yoqiegﬂgmtm %i&giis BhGadrEd td%.eﬁirﬁiﬁgﬁli, gﬁérﬂ:tled

surface for trme and undéer “condi tions fective to cause tering
or busbl iischighlyt taRicpaiFntthermore, caustic causd® WiBnH 3 Gttacks aluminum. Due to the
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deficiencies and disadvantages of conventional paint removing compositions, new paint
removing compositions are highly desirable.
SUMMARY OF INVENTION
In one broad respect, this invention is a composition useful as a paint remover,
20 comprising: alkylene carbonate, hydrogen peroxide, and water.
In another broad respect, this invention is a process for removing paint, comprising:
applying a composition containing alkylene carbonate, hydrogen peroxide, and water to a
painted surface for a time and under conditions effective to cause blistering or bubbling of the
paint.
25 In another broad respect, this invention is a process for removing paint, comprising:
applying a pomposition containing (a) alkylene carbonate, dialkyl carbonate, or both, (b)

hydrogen peroxide, and (c) water to a painted surface for a time and under conditions

effective to cause blistering or bubbling of the paint.



I n anot her broad respect, this invention is a conposition useful as a paint

renover, conprising: dial kyl carbonate, hydrogen peroxide, and water.
Thi s conp@sd égiBHeMaY optionally contain an al cohol, apghxsok1@sher, an
al kyl ene carbonat.e, or a conbi nation the_ﬁ_eof. | n anot her broad

respect, this invention is a process for renoving paint, conprising: 5

appl ying a conposition containing. di alkyl carbonate, hyd en peroxi de, and
water to a . InanouertueAdissResh s GRYepHionH FRPRAEIR YT FoPM oF PRy o
to cause J: NGy PUBBLAAE B d idePBnBlwater. Thi i
surfaces {Hcl)ﬁ%és‘ﬁgér egc%lglgyrra?/flgb% sea erggéim1 tpﬁrogl vegri et‘§a 81% sealf acr?tmsp,o gu&mgg
pol ysul f i sigionplty yostaitaanicohblae giien] eth@oay alkslete tarbodatk @r a Thmbianipo shdreafns

can be used to 10 renove paints and coatings fromfurniture, autonobiles,
boat's, trains, Inanothesbeead fespect, dhiy invention i A pEgesss oz femeyng Maing, comprising:

This inwvention _has a nuahe ._adva e > C 1.5

nave 5 pb o CopBnbo e BALGY SRrmohih, RUAPR pubRter SR PLY B3
efficacy pdinfe@BidGoPRtifk afdtnder condifidhd Eﬂéixiv@ﬂﬂcaﬂ%lﬁlis@éﬁr%"br(ﬂwbbﬁhg ghitey
acidic or slightly basic pH). Furthernore, in the case of 15 propyl ene

car bonat epaitthe propyl ene carbonate breaks down into propyl ene glycol, which
IS non-toxj c. Ljkew se, hydrogen peroxjde deconpases qver tine to

wat er. Hence, ﬂﬁ% sulﬁlacesp?oogﬁté%éedcgﬁ‘ado St?ategnﬁ'ﬁgi‘l‘i 3ﬁ§tyof)?tsr"r?1§“§sn\f’8ﬁ}t‘ia§n
are envir | b1l &l k| ihe like. CéHﬁg?Jﬁﬂ; Qafi YetdeRahed
hydr ocar bgﬁgggﬁgé’t%é}'{réﬁéw\’/\%cgﬁ ar g@d%ntlhf/ Used for paint ngmél1 LhseBFb
coat iy remuvienshints mnddebatihgn frotrh uraneiep auforebilefbotfs] sraimy airplaaes, cailiary
blistering and 20 bubbling in such a short period of tinme that it is
envi si one¥ehi¢las, aphso E¥positions of this i nvention night be applied
in liquid for as._opho to th [ ar, I [

whi ch | esson gl\l;glﬁolp 5?@8?116%15 a[ﬁ‘témgﬁrlgg ?uri]a (kaa%g?'iy rgggr :o%S?hef %orm%%sg&rrééise&g'e

It has fugdverl iRpeRamdMeHuaEe Hedlding %wdtomag, gh et RY MOrddyliNY PAint and
peroxide in the formof an at | east 50% aqueous solution, a mscible

sol ution ¢entimgs,end mentrayltetes sighthosradie or 3Eghtly besicipdl)e dhrthgimaere, mtihg case of
invenfion, by mscible solution it i ant i ngl hase sol.uti.on,.The
Fosul 1 ngPeBHIsBE RetegRtiFae SEPATE QP BePRoToHaIe PR o BRI B,
which is helt&yed Likewise! Byd8e@HPeidkidd@eddniBds@d oROHRE Rf wWiRler HUnBs ehle-
The conpositions may be blended with addi ti onal cosol vents,
act i vat or propylene ogibomate ndrinpositiors, of Amd inveatibn ke, engironmagntiléy freadlydipreiculaylyt o
ef fect paint renoyal . The osi tions of this invention agdvant ageousl y
be. non- | 36 ComPATL Ao B raioans g Giedite WA rorRRou g a PEpat and
E?;(%/muggls/s &%3%1%1% removing. Vh WGRRA1éhe compositions of this invention cause b}i:s%t_eﬁng and

20 bubbling in such a short period of time that it is envisioned that the compositions of this

2

invention might be applied in liquid form, as opposed to the gels which are commonly
applied which lesson evaporation of the chlorinated hydrocarbons, for example.

It has further been advantageously found that by employing hydrogen peroxide in the

form of an at least 50% aqueous solution, a miscible solution forms with alkylene carbonate.

25  Inthe context of this invention, by miscible solution it is meant a single phase solution. The

resulting composition has surprisingly superior paint removing properties, which is believed

to be due to the limited amount of water present. The compositions may be blended with

additional cosolvents, activators, corrosion inhibitors, and the like, or may be used directly to

effect paint removal. The compositions of this invention may advantageously be non-

30 flammable, of low volatility and free of carcinogenic chemicals.



DETAI LED DESCRI PTI ON OF THE | NVENTI ON The conpositions of this
i nvention contain al kyl ene carbonate or dial kyl carbonate or bot h,
hydr ogen werwssegle, and wat er. The hydrogen peP&IXTHES/H45A6 wat er
can be conveniently obtained fromconmerkial 5 sources as aqueous
hydrogen peroxi de solutions of varying percentages. Hydrogen peroxide

is conmonly availabl e i npREUIPEDH PRISCRIPTON OF TARCENWERIION of from about
1 to about 80 percent. For exanple, industrial solutions are often 30
percent or norkhelypmpeiigiohs bf thiogeention contqmlab:yiede cetbbudte ondialky! cadenbieen
found that in the practice of this invention, the use of a 50%

aqueous Hpék @géwgs@pwmg ¥ WitFon is particularly effective. It may be
appreci ated t hat e y r u
appreciated Lh ljigdrl"ag g;&lg%lrdga B PLLP Bl S JYEIRGRERPLBIAR SRR cia
consi der edufks Q@ﬁlq&&hﬁhic&bgen drbxﬂ&‘ﬂol@h&ﬁh &Evalﬂﬁhg@eichﬂfagWCHydxbgen peroxide
concentrated hydrogen per oxi d% solution is adm xed with carbonate, the
concent r as icomnainly avmlabkdn@g@m%eﬂ(}d)\mtme at| @ copeaviratiovh oE fromh gout ddtecehout 86
hazar dous nat ur of th

. F
overal | d?:?ﬁ‘teé‘ﬁt o PEHRE ‘H‘S}H%éﬂluﬂg% '02‘&%?“ Wéggi‘%%%(%sgdveééﬂﬁﬁ'gﬁgeﬁn
I's |ess fj;éé?(gs% 3@9&%}5@}@%1‘( ﬁ&e@éeﬂ'foﬁ{@ﬁ%fd BPSrRBE o NBlis RS ehe td RseGnpb®,

t he conp on e of an aqueous hydrogen peroxide sol ution having a
concent r adguesusohydrogen f)émﬂi\damwtloim% patiadaiy efBdvies [irmbyprheespprevidthd that
practice of this invention, wt concentration of about 50%

pr ovild ngmahls’lmé?finéﬁatqgam&iﬁwnd?ﬂ%ﬁ%ﬁhQ:Ptl‘? ﬂ’ﬁﬁiaﬁ@e%ﬁﬂe fully apilgappropriately since
mscibilify,wth rbonat u e t that a
| ower hyasr élglerﬁate% aree?oon%id(?léeract(%ﬁ%& 9‘?&% % ﬁﬁg lelalg%g%uggggl ma?oﬁg%&%

require %c@{tra@&ﬁﬁﬂld&@g@rﬁ per%iéfd%aéb‘hﬁfﬁnsls &mixed witht babbnkE the dbh@éﬁttiﬁoﬁl of
m sci bl e final conposi I n one enbodi nent of this

i nvent i orhydtrmnammdeoﬁemdie@gwhicbeﬂm)&l trslupes ithre hagardpus nature c@ﬁﬁbm fingdn

is at least 4 percent b gh anot her e amount

hydr ogen ComPOSR}?é‘r 0 PH&X?I%!@F E’%F%tth o{F W%log 0?1’13(‘%8%?“ Rf)wﬁggcl@n?‘eby
wei ghis | Tin@ROd B&hp SRS TBR kh &Y abdat 3@%' §pebm/ Eétf?i‘&ns hE&i Rtk toudaiggen
peroxide i s at Ieast 15 percent by wei ght o he total conposi tion
or, alt erthatdouployitiont Useaﬁ“tan?@upemscbydro@n pmmgbe solution having a concﬁtteatlon of

al kyI ene ar bonate % in th resen vent' on_can ¢ é_g m 2 t. 10
car bon ffom A3 0Relor deh e A% vis BIE ¢ FraEre ?BB 18§ A

car bonat oaseieh B BN RS prpvidit = E%Bé%?r‘;*é??%ds‘)%% i e
pr opyl enemisgibilityadith icarbpnstt erlhettlis regard, it should be appreciated that a lower hydrogen
20  peroxide concentration of the aqueous solution may require use of cosolvents, surfactants, or

the like to provide a miscible final composition. -

In one embodiment of this invention, the amount of hydrogen peroxide in the total
composition is at least 4 percent by weight. In another embodiment, the amount of hydrogen
peroxide in the total composition is at least 10 percent by weight. In another embodiment of

25  this invention, the amount of hydrogen peroxide is at least 15 percent by weight of the total
composition or, alternatively, at least 35 percent by weight.

The alkylene carbonate used in the present invention can contain from 2 to 10 carbon
atoms. Representative examples of alkylene carbonates that may be employed in the practice

of this invention include ethylene carbonate and propylene carbonate. In the practice of this

30  invention, propylene carbonate is preferred.
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The di al ky}o 6@4gpnate used in the present invention may coEinkok/igfs3 to
25 carbon atonms. The dial kyl carbongte may be of fornula R-CJerr]-R,
wherein R and R may be the sane or different, and may independently

in each occurregnce. he, al | of from1l to ahout .12 car.bon_ at . .In
one enbodi ment Thg ﬁl@ﬁaﬂ R UTacE A b PG B B Y OB IR 0 40 GRIgR 5
car bonat €, afh@éiﬁﬂ%ﬂ'le Jrlp&{a?eolfnay be of formula R-g@?ﬂ@e%&%ﬁ?ﬁ S Rt aﬁi% gl d

range from about t'o” about 15 percent peroxide'wth t he ba ei ng
wat er andsagheadrdiffercat, hadatay indepinddrtlyl incackh ooatenenie alkklydefremchtdasait 62
The conpositions of this invention may optionally include an al cohol

Repr esent @gbaneatoms. Ingpgrpnbedigent Mlalkag%b@n&tq@rlm e diasthylearbonsta, dirshyl

pr opanol , tanol . and benzyl .al cohol. 10 |In the practice of this
i nvenigfon?al%%o R]Pfaf’}%’&ﬁ%ﬁi trPllelsséo{)ref erred. Generally, conpositions of this

i nvention cont @hfeehtr@@l QoluboRd@bhld%anSe E6RNEbARY SWE B 18l §@b&t pefitidd Biah
removal of certain types of coatings, it has been found the efficiency

of the cathbbahnes boiog wgten autbdinlkgl carblonede erdialkyl caghrnatei aod atigerisecaiboprteved by
the addition of an al cohol .. . . . In.certai nmbodi ts of this
vent 1 on, 1 o TS HBRTHE ST B InERion A SRNTEL ST Aeoh: Regeseraidny
by wei ght e t t t \ i.ght
hydr ogen ?)er xﬁd%%%ﬁgﬁg ?%%n%gé%%% %%i’oetg%%o&’tﬁg pg’rbcl:lg%to l)’\;\ea/gtltEi g:!r%.hz%hnalé(’:@ro ‘ain
enbodiOrenlmsthefpractice of this Mvientv@n bemry! atvohel ivipiefemtd dhkrallyheompogitisistdfahis
contain fromabout 10 to about 9Q percent by wei ght al kyl ene

car bonat elnveRrtinn eapéar from P do aboiO0awresat by eigly algohelt Ferl the ranoval of gertain

0.1t o abBiEs Stn G R R faily ' Rier b SR RN T Bl P PER1

this invegmﬁtwhmws_eﬁ@{f@o&E&@x@%d@iqeh@ifanﬁrcemlabout 10 to about 90
percent by wei ght dialkyl carbonate, fromabout 0.1 to about 20 percent by

wei ght himdeasigenempbedinicntie, of dbid ifveptionbibe codpdsitiensaisntain $Ompebaeio to

t I i di nent f t hi i i t iti
cont alh 1 S ale g wERBLAR b srchenaite B BRACGR ‘Brapi 0 SRRV Sidite,
from aboutydlofdh FhOHEe, F0d BRELE SHut DY (HRLEI 3(AdEQRAPlvatef I B RtatPerdbOMmeAR of

percent by wei ght glycol ether, fromO to about 90 percent by weight
al kyl ene taég invertios cohtapmmgblooliol(the compositionsadvatain &ompbpueHl totabouk?@percent

hydr ogen per oxi.de nd fromabqut 0. 1 tg abqut percent . er.
In addi ti 8 Yo Rk denmpERRanas: diost phHE d Catoothout 50 Hegce%ﬁx m‘aw@%ﬁﬂaﬁm he
30 compoghduys @ﬂslio.ogbo‘hpﬁé LYYy Q8 BNy ROL ORI i Y, GRE RN abiilt IOV AL S50ut 46D
as formc or oxalic

20  percent water.

In certain embodiments of this invention, the compositions contain from about 10 to
about 90 percent by weight dialkyl carbonate, from about 0.1 to about 20 percent by weight
hydrogen peroxide, and from about 0.1 to about 30 percent water. In certain embodiments of
this invention, the compositions contain from about 10 to about 90 percent by weight dialkyl

25  carbonate, from about 0 to about 90 percent by weight alcohol, from 0 to about 90 percent by
weight glycol ether, from 0 to about 90 percent by weight alkylene carbonate, from about 0.1
to about 20 percent by weight hydrogen peroxide, and from about 0.1 to about 30 percent
water.

In addition to the components described above, it is contemplated that the

30  compositions of this invention may optionally contain activators such as formic or oxalic
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aci d, thi okessseis 9l ycol ethers such as propyl ene gl ycol necsssnbsys (PM) ,
.di propyl ene glycol nethyl ether (DRS), or dipropylene glycol n-butyl
ether (DPNB), surfactants, acids or bases, stabilizers, corrosion

Non 11 m 115y DASRHE, eBP61 LIRS akRTIT Doty RRE I CRTY, EEEP LRI, plprepviens

Non-limting exa representati ers in ers

such 5 glyyslrmaaupr st (DPL), of dipeopyddne)glycod bttty eher €DPNB) hynelfactays] Hyilis or
cel lul ose, nethyl cellul ose, and ot her _al kyl or hydrox al kyl
cel | ul osebasss,|stabilizerss Ferp SR BBIbItorsdand ether additivas sgmmonbhused mBnbrmavers.

and nontnorillgnite starch:; um ' L Nng: | oi.dal , al umi.na; m
arabic; tr agacg_ﬁflﬁl,ml%mg CXANDLP. gfs3%3%5'%@%1:;{%2@}%%%&5?9Hx?cé}x}deﬁg%%ﬁ%aggl%sl SheR
pol yetdyl o @%irdHa; celiiREe, eyl c¥RIbLARIHGY ﬁydroxyethﬂcﬂenmoey,lman%lr QugReeand
met hyl vi nyl €ether/ mal ei c anhydri de copdl yners. It has been 1 found that
certai n hytieoalicybdidpldraeblkyl adlelosthelic innkidingr codlbnlabsipes;iclayatsath pobgntenite
are articular]y _effechi ve and . resj.stanf to breakdown in_the practjce

S
of this i AYEmOngRorikepife starch; aluppipg dacluqipg, cploidpl alyfuing; A apabicrelregagenty;

Dow s ' B peb reubeh PRty eE R B B pglyet RHEBRES Mol 67, xR AN
t he anmounpolgbinglehrrbhidsicenal netyl wanyl ebaansleikgamdydiibe cogstymest. | &vBis Bbenl5

t hi ckenin or the given application. In general, the amount of thickener
enpl ojed famdpdat cartain hydraxyaplsuk calydesec etherspgndresripin experimental polymers are

Non-limtin xanmplgs..0of representativ orrosi,on_inhibitars.incl.ude

et hoxy! at BiFeSEAT TSR, ahF PR B REL RE R p it B5F hfkiyig, Suen

al cohol apgljfitieOsthi&R ard hvMEBHh cdhifercially B#8RUThe Wows ChBmEQl mﬁaﬂy!xﬂi&pkﬁ@r s
Is typically up to about 10% by wei ght "of the total 20 conposition.

Chel at i ngtrademts Mathoatl@oF PR Eda PowtshBxpsompental PobmesfSGH# E067R6enWhen 4 o
conpl ex .. W th netal ions whjch y.cause degradati.on of _the .peroxi de
Then sed MSHBPLE HGbae it of SR can Yory et Bp FoTan e Shos
by weight | o Lt QN. Ranr '

chel ot g Basnis O R EATRRRHUICAN In goperal BERTAL 81 IRRAUPIGRAT: s0ED

t et r aacet icatmuk 4 pelcBTiA)y weighi.t s nmetal salts, diethylene triam ne

pentaacetic acid, .. .. polyphosphates, djketones, hydroxy carboxylic_acjds
and phosphoni c Negrlifgiting,exaniples PEé epresentaiive Corrosmnl\lb%-ﬂ?"i"ﬁ% 1RG5 eEpyyiaded:f

represent gl ¥eqiSt JRbblhf Sufdtatddy BlBEEBe RS EACIMHoE IndBiourea. If used, the

amount of such corrosion inhibitors is typically up to about 10% by weight of the total
20  composition.

Chelating agents may also be added to the composition of this invention to complex
with metal ions which may cause degradation of the peroxide. When used, chelating agents
may be used in an amount up to about 10% by weight of the total composition.
Representative examples of such chelating agents include, but are not limited to, ethylene

25  diamine tetraacetic acid (EDTA) and its metal salts, diethylene triamine pentaacetic acid,
polyphosphates, diketones, hydroxy carboxylic acids and phosphonic acids, and the like.

Non-limiting examples of representative stabilizers for hydrogen peroxide which may
be included in the compositions of this invention include C,, alkyl anilines, aromatic sulfonic
acids, sulfamic acids, sulfones, sulfoxides, sulfolenes, sulfolanes, amino aryl sulfonic acid,

30  benzene disulfonic acid, p-tolyl sulfonic acid, sulfanilic acid, propylene glycol, glycolic acid,



be included in the conpositions of this invention include C[err] alkyl
anilines, aromatic sulfonic acids, sulfam c acids, sulfones,

sul f oxi desyo s8443bfd enes, sul fol anes, am no aryl sulfonic acirCTAE¥s/10876Nnzene
di sulfonic acid, -p-tolyl sulfonic acid, gulfanilic acid, propylene glycol,
gl ycolic acid, WO 98/ 53016

PCT/ US98/ 10576 oz 0

gl yceri ned ﬁ?‘gﬁﬁ SF.‘ipé"’B%F%‘d B r}%og; am%’cﬁ'l%jd' béthesn eﬂmbuatngr%}el%lmé r?al x%lﬁes he&eé) fand
m xt ures theagelint of such HRABiIRERURLY OhrySwidblySkRdH tided eirﬁi Ry beaisyd Wi g bowhen
used, and may be used in an anount typically to about 10% by

wei ght phypliatlyvipyto apout d 0%bnuweight, poffernahky ltpdpabo@d @S ithd torl composition.

Non-limting e | es. of resentative .surf ich onal |y be
lsed i n 5 ot nA g GX DR DL B EHEH ST RGO oD T ARGIona b heed h
cationgc gqrm%tf?lﬂl fnvehfi ix@f}kﬁﬂ% on-ionic, AHEHle ac%tlaﬂe%@raﬁﬁﬁﬁienc surfactants,
cocoi m doazol 1 ne, higher a sul fate sodiumsalts, tridecyl oxy

pol y( al ky buhe ax ym&ideaokyl, cﬁiohmdyshzailmd Gigher mﬂiqolydua&md saditayl saitsennﬂccy&ad)dyyl
sul f oam des, Cl10- 18 al karyl sul fonates such as al kyl benze

sul f onat eBolyéalkdanaswy sthiapelhsihemtated tzrezrymataﬂlam alkyl phenolaaﬂﬂ@h%llfoam%résmo-

hydr ogenat ed,.c r 1,5000 ethox th

monopal m ¢ SRR Sl sttt BThbRRERY SRS e RonioRl. Beh it
pol yet hoxyjxapdIn@midds! ShydrogenitB@r &Rfor M%erisd&@thehﬁe p@[?étlﬂ)txk'o‘%thﬁﬁéﬁ agdrBifdn
shoul d be sufficient to render the conposition mscib Typlcally t he

anmouni0 of memopalotitate, C8sl & alkyhpatrolidore, moqocalmmpnmom@apldramémolytﬁ}h%m agiino salts

of the total oSiti he .copposi tLans of t i nvention
mey al so GFETHnat hG? ﬁt U A fesuplaF it SOOI o TEPEIE: 15 TEREE e EOrRposifon
cosol vent ?msc!rbllé.e‘ﬁ"yg Er(o%ﬁ?@f sdri¢enl ls@fbrﬂ%@fmﬁ@ lpfo%‘th ?@jpéﬂaeﬁthﬁ' whggnce
of one or no o such sol vents. mting exanples

r epr esent af theaotal aﬁﬁ}mnm‘n such ot her cosol vents incl ude hydrocar bons,
gl ycol s, glycol_ethers, ycol ether esters, ethers, esters, nol s,

glycol's, sulf uﬂhség@aogeth@s IIENHPR may elsoptirrilyogpiam 2 Mﬁﬁé&qeéy S oiher
hydr ogar bgp%m %osol%ﬁtg aiﬁ(%\x@éd{hggu slgmﬁverﬁ%qﬁ ad?gct{éga BDES absED of one or
cosol vent s ar —or noh-p be "protic or aprotic, nay be

cyclic, bmgsie hﬁdsucﬁr sditdntd. g NorciRiiting aﬂﬁnﬂay ofoprRbdntOe Classa®rof such other
functi onal groups. Representative exanpl es of common hydrocarbon_ sol vents
i ncl ude cosolytainsludehydarrarbors: slyeols.aglycol stherp.eglyes! %th?rp%aqrﬁ,ceth?r@, esters,

aromatic gcar bons. pr ent atihve ex c
sol vent s ?ﬁéglll; %ie"léfc i?ft @Hlfuétbﬁﬁ ? so‘? s[ e1'{1 réna‘?eda Eg:lrgcaﬂ%nér h?ﬁrrocarbons
Repr esent afitrat€d RyBHHBshs! Oémﬁeéfﬁ”ﬁﬂl k@t%h@sf Sieh\t8 s eenial BE bome Sr heW-pole
materi al such as butyrol actone, et hyl acetate, butyl acetate, DBE (dibasic
est er 2fi xbemeotic emaprotic, mapiRaytlc, bﬁaphed;emtsualghfecb@mnpdl wy@nmﬁmomml s
i ncl ude pgenoj nd the Qf'{esol s and resorinol s sent

exanpl o5 SRHSRADFTYPS coR BOIFEANE PrEtlE SotiyTene hyeyﬁos e ofvents m%\‘h‘EF
but y1 ene- gleygl S dtent! Ly B, Th8Y ImRRERANGF hiRlheyiCCRAES ShinildoY S RKGIRL S
comon ase sdl vents inc de di yl sul f oxi de (DVBSO) an
sul f ol ane Raﬁeqrsemsem etanyees36f cormmanpities solventnimolnde liitortylnetherd ethydi retiea feh

sol vents |dncl ude th)ﬁ ene chl oride, nethyl
iphenyl ether. Representative examples of common ester solvents and lactones include

25  matenal such as butyrolactone, ethyl acetate, butyl acetate, DBE (dibasic ester mixture from
DuPont). Representative examples of common phenols include phenol and the Cresols and
resorinols. Representative examples of common glycol solvents include ethylene, propylene
and Butylene glycols as well as methyl propane diol. Representative examples of common
sulfur-based solvents include dimethylsulfoxide (DMSO) and sulfolane. Representative

30  examples of common chlorinated hydrocarbon solvents include methylene chloride, methyl
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chl or of or WO&#PWiobenzenes and di chl orobenzenes. Represent aRFVESWUARTH es of
conmon nitrated hydrocarbon sol vent¥-include nitroethane and

ni tropropane. Representative exanpl es of common am de sol vents

i ncl ude f ehlsedfotle, clllbrodemened andmiitilerobaeRhed ®epreddiative examples of common
di net hyl acet am de. Representative exanples of common ketone sol vents

i ncl ude addfaserehydromrbonygelyepts inelnge nitioethaae andaxroprepanayeR¢pyesentatibe eyirhples
ket one and.net hyl isoanyl hut one. . e i ven. conposi t.i.on
cont ai ni ngfd‘foﬂ%w %ﬁﬁoﬁo Yeéx?%dggluﬂ%tfopgmdg, r@%&ﬁyfe@mm‘d@o%S@mlp%n?n%
co- sol venyifi@iylatetaiRE, | ReRERUiaf0e xRS R RorMMBAORAL SolyERE ihdhSde? A& Fone?
gl ycol ether nay be added ‘as a co-solvent in an anmount effective to

sol ubi $i zeetlnd ethyl ketone(MBEEN andafethylasotiutyllikeoneSindhmethylasdaneylbetoge.may be

i ncluded for other purposes as well. 10  Such anpunts may vary depehdi ng
on the specifi CYRBhPEEY BAMpASItiGN ePrdyningadiabioyh cepporate [does got form at miscible
may apprecj - The, parti cyl d nt_of ..ql ycal ether which wll
afford a %bﬁbgsrﬁlglgiabgggcgg%ﬂp%yt F%ﬁger@% %rggﬁgeanrtnllsfcfbg%lx%r?pcr’%{ﬁ?rf'ngor instance, a

exper i mentgicoDrethef yidag abd Ydddd1@s aaisoldht in an Gmoeal eBleb§ve @OPIoMEHZE She
| ess than about 90®tpercent by weight, and nore typically from about 10

percent t &omborantsol hemeiature. Ahdvoglyanl ethersudy teringlulded Emetiberrhoprses asrsyellbe
Denet 61 25t L B Bipdait SOb P oRhRvi: B ARl oy
pract i cod e S uBlechh. L BARUACEER 214 it oF ERRC] ER AN afford s,
at nospher mgscible compnsitibn omay be Teapidied by rewiferaxperithentatidn. t Dypadudlyt the2nduer 6] F,
compos 1 i G RLBCTRIBI b8 155 CRA0CEILPRER DTS ScHomBgaLY from about
90010 SRS oub3 0 A5 BTUERIY SRR RgR ey SRS

conposhti emplayedoss moceséivemstd @réwilid ynBebRy dlatkyll héarbonate RBMPbsitibAM dfhthis
surface. |t nay be desirable to use a rag, scraper, sand blaster, or the
like to MVeNfidM|y renpve paint chips fromthe surface after the paint

erover Comoy b oRBbib IR AR 88 pIhoh ok YokksEi o hELRE b

hi gh pressure water

resi dual padctited 8B eiy.CayPRaILY, B8 prbéesEMilIR aRRuSed Jnaek hhiBlent BEndshHBrc
required for the paint renmover conposition to act will vary due'to a

vari ety ofonditiems: sTempératages from G°&Fnivestmutid 23 ° Halthoughy higheratethpeeatires mhayr be
pai nt {)em)vec{) _b(l)r mul ati on being used. In general, application _timnes
are b&YwedfFhnEnGHPHE EMONEr SHEPASHINN, MY PhaRRIIFd) Ry RFRcoRBEIER Ansthed saheas B0

may be US@ghping, spraying, or brushing the composition onto the paint surface. For resistant painted
surfaces it may be desirable to apply the composition two or more times to fully separate the

paint from the surface. It may be desirable to use a rag, scraper, sand blaster, or the like to

fully remove paint chips from the surface after the paint remover composition has been given

25  time to fully act. Alternatively, high pressure water spray may be employed to remove paint

chips and residual paint remover composition. It may be appreciated that the time required

for the paint remover composition to act will vary due to a variety of factors such as
temperature, paint type, and particular paint remover formulation being used. In general,

application times are between one minute and one hour, although longer application times

30  may be used.
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In the pragdbsissood this invention, it is contenplated that pctbsmkesgr my
be -adm xed into a stripping conmposigion just prior to use. This is
particularly desirable if thickeners are enpl oyed which are not

stable in the I : ] L I Qfy .
i o, A i gl My e ST EQr R8sy Okt ar 0 g R & ke RE B Bl
agi t at i onint@a@trigping ¢@hpdsitibn judthRideas us€ UTATs iMpxitidglafip tdesicabla! FtthizRedcaé hRr ed
to the specific system beiﬁr‘% . thi ckened. Likew se, the order or rate

of additi &Rpleyed whishanenotstablaimthohydpgeptiroxide sompositions ferentended psriodsstf be

tailored .o the ,specific solvent ,conbi nati,qn.i nvol ved - .. .. The
ol | owi g BEanBREALE Py PAEIELEN Y SPnqas JeohiARAD SHh ACStIFe R8It dRided
to be s iddD t ThSaARe Alxidd) SndthYE Bl i i I i

ot herva serodtlang(; ed a?jl percentleigg(;s ﬂ% rﬂ%‘?f%?ﬂ@%%h? ﬂ:igra] S?%(gﬁ(t: ;%thgﬁ prng,,
denot es "thatkeasdhi Lallevase, the ordeEoamuk eof ddfioapf] thivkerzardnd ramyeothamgpalti vds aor

Vari ous conpositions were prepared cgntajning propyl ene _carbonate, as
i ndi cat ed®qTPOnents nyuh pe talorgdfo-thpinecific splysnt eamihinationinyalyeds | al cohol |

propyl ene carb f: ' ' . I.da, t r
baser on v, ght o iostiR ExamBlE frq Musrepd MR PEE! §8-2r8 s YR30 Be
i ncl uded LHmitsthk sedPe of e iMyEAiON BN cCREOKERRD. BElesebth¥igdddiot A1 pAYeRGHIOUS
solution. The conpositions were applied to a standard al um num panel havi ng

pai nt 1&ndare by weighit ilnghe thbles, iTVAY denptessmof atnilablaéd from Scientific Materi al

I nternati gnal ., IlncP of. M ani ¢ Fl.orida, Lot 96046-A2 4" x 5",

M L. P- 23308 Ppledr-Ripptlons Gatbanae Connasign Ol e seal ant,

M L-C 83286), wmdod tampstitiohs Wére katpm@ d%ﬂf&?ﬂiﬁ% prdpS1eRE RBHBAE, as indjcated in
car bonat e/ hydr ogen 20 peroxi de/ water conpositions was surprisingly

ef f ect i veTablerlenowi Mighle hle thai valueanfir deatylngisohol, propylene Tattomatk, fodngicracid i n
whi ch hydyogen peroxide o ropyl ene. carbonate are | acking are not ,
represent g&"ﬂ%ﬂgf’e@ﬁé‘ei ?thhﬁ?ebﬁ},/e basad é’PeWE)‘EE%B?{PFéﬁaEc&r Bﬁ?‘iﬁ%@salé?h‘ﬂ Is an
conpafs sogpiiHafly iU QPsolvent. Tﬂ@%lygxlo'géﬁ %I%}oagie"@ﬁsede?ilgéx%ﬁvf?&n BY308); S@ous
i nspecti on. The conpositi 6ns have several | nportant
at t ri but esglutiorc| Ttk egnipositibnx wetd ypplied gb 225tandaed faluzsiaymi panek kBxihg Gaiii anl
and coatings, and neutral pH (or slightly acidic or slightly basic
pH) . Fur t FRAUREE dor Brigp aske (QMipipesh fre Seisaklic Matrial intrintiondl dne of Yeami,
which is = Gy @k ydg ggen i Q4 ter.
Hence. t hgﬁ)glrdg’p)lflote r?tg@%% z O%‘;S{e@ OVRE SRS %%?‘, %ﬁ%?%s Tgfgev?po{ysulﬁde
sealant, MIL-C-83286), and allowed to sit on the panels. The propylene carbonate/hydrogen

20  peroxide/water compositions was surprisingly effective in removing the paint and coatings.
In Table 1, the runs in which hydrogen peroxide or propylene carbonate are lacking are not
representative of the invention, and are presented for purposes of comparison only. Bubbling
and blistering were observed by visual inspection.

The compositions have several important attributes, including low toxicity, high

25  efficacy in removing paint and coatings, and neutral pH (or slightly acidic or slightly basic
pH). Furthermore, propylene carbonate breaks down into propylene glycol, which is non-
toxic, and hydrogen peroxide decomposes to water. Hence, the propylene carbonate
compositions of this invention are environmentally friendly, particularly as compared to
chlorinated hydrocarbons and the like which are commonly used for ‘paint and coating

30  removing. In addition, the compositions of this invention cause blistering and bubbling in
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as conpared to chl orinated hydrocarbons and the |ike which are
cormmonl y WR&%539%¢ paint and coating 30 renoving. In additFORUSTHES76
conposi tions of this invention cause bli%tering and bubbling in

WD 98/ 53016

PCT/ US98 /sid)ba éhort period of time that it is envisioned that the compositions of this inveftion can be
such a short period of tine that it is envisioned that the conpositions of

this i nveéRplieshinchgupdorm, as oppased &y thegels gyhih pEy MRMBenyIRdisd Which Hessgel s

whi ch | i i | ' :
oh ori na PR A RO o lcc B8R0 for exam U ERRIA L Bnlif ol 10 remove
coat i Ngs ceaine8" dd eaﬂticﬁlugdtr)oea%@@ ,thicRéAete B8RS 2§ Killiced H KHefcRles HAlGHEIoa UDRSsion),

Aqual on Division), 5 w s Met hocel |l FAMPRG or Dow s experi ment al
pol ynkr X8 4 1Mehood!®uj4MERG or DewiuexpatinentabpelymeriX©st 4067 ddamaygbe
renoval . . 1 effesti . Table 1
Benzyl TePHisHy¢ ahigin effgeliygpqating remoyalyen Water Mnutes to Mnutes to
Al cohol Car bonat e Acid perxide Blister Bubbl e
60 40 0 0 0 720* N A
58.2 S Beénzyl Propylene Formic Hydrogen | ONater | MiniNesho | Minutes 0D*
56. 4 37 Afeohol Carbénate Acid 0O peroxide 0 - BINfeA Bubble34b*
80 60 @0 014 0 24 0 670* N/A
54 36 0 3 ? 32 —44
48 o 582 ‘8;.8 3 5 0 14 © r\% 360% 5
40 10 56.4 .6 6 6 14 0 NA 345* 28
30 PO % 5o 6 Y 5P T
20 50 3 6 14 31 38
80 D 54 G6 0 6 3 14 7 |jmm 8%i blie, 24phapes*
The "*" denofes—gxpefrirents—that—gre entgti-ve—of;thihs—nyent] on,
and are presgnted 10 for _conparison jonly. Exanpl e 2: |Et hyl ene
Car bonat e Cojrposioti o 40 0 6 14 20 28

30 50 0 6 14 25 33

20 60 0 6 14 31 38

80 0 0 6 14 Immiscible, 2 phases*

The “*” denotes experiments that are not representative of this invention, and are presented
10 for comparison only.

Example 2: Ethylene Carbonate Composition
Various compositions were prepared containing ethylene carbonate, as indicated in
Table 2. In Table 2, the values for benzyl alcohol, ethylene carbonate, formic acid, hydrogen
15 péroxide, and water are based on weight percentages. As in Example 1, the compositions
were applied to a standard panel having paint and coatings for military use (obtained from
Scientific Material International, Inc., Lot 96046-A2 4” x 57, MIL-P-2337 primer, MIL-S-
81733 Type 3 polysulfide sealant, MIL-C-83286). The ethylene carbonate/benzyl
alcohol/hydrogen peroxide/water compositions were surprisingly effective in removing the
20  paint and coatings. In Table 2, the runs in which hydrogen peroxide or ethylene carbonate are

lacking are not representative of the invention, and are presented for purposes of comparison

only.



Vari ous conpositions were prepared containing ethylene carbonate, as

I ndicated in Table 2. In Table 2, the values for benzyl al cohol,
et hyl ene ceudsygbe, formc acid, hydrogen 15 per oxi de, an@ngg,gz/rose}ge
based on weight percentages. As in Exanplig.1l, the conpositions

applied to a standard panel having paint and coatings for mlitary use

(obtained from o Sci. entsr f |vc I\/ateli .al Intern tronal ‘b‘ii Lot .96046- A2

A" x 5", M L- P- 2$35°BPIGs RiVE. several impogsisy ng Slawr 1oKdciBe Jight |
ML-C 832&@ﬁcacy it hemeviny lpane aﬁ@%@ﬁﬁ@se&ﬁﬁﬂéﬂal H (or sﬁ% Rhokdib R gﬁ{? basw
per oxi de/ wat er “conposi tions were surprisingly Eftectivein removi

pai nt and pdbain addtion, thd afsnpositionshe thisniavemiontvacse Hfi;sthmg@rmdﬂﬁrbbhnglen Qlich a
et hyl ene cg r bonat | ackin re. not represent ative of the ]
nvent | on,Sha @eapEoblite thit itds FSIpRRLBEAE GmpeRiane o8 s inventioroganybe applied
\I:/>\1C)T/9L8J/S 93? ]11%%1% uid form, as opposed to the gels which are commonly applied which leSSOfOevaporation

The conposifitheeslofianmed Sgieeabohd)Her HARplAIHEWEIE &h difAaliUE feaadvevréofaefig%ﬁ Y,
hi gh efficacy in renoving paint and coatings, and neutral pH

slightly a&ertsat sgrfaegs griekopetsasich as Klucelle)(HﬂrruladdMum Dlhmomrmoﬁow ons
of this i blistering and short
period of wgﬁgéa?@a]f&?ﬁpsore S ‘E)’&EHHFH k’é“%(}h‘g% Tﬁ&oﬁ% gyt required to

i nventi on obfiin BFedRRlcb&thg removall N 11 quid form as opposed to the gels which
are commonly applied whi gh | esson evaporation of the chlorinated

hydroéar bons, for exanple. However, onTbidf2 cult to renove coatings on

verti cal Surfa;_es_’__t_h_'_g_k_ep_orc spch-as Klucel H (Hercules Aqualon Division)
or Dow s Bfgyiho BYiea VPR Trmiso Wy dresep el Vaent pMingist & (févinpess @067, 006
may be require@Atcehol | Carbonate Acid peroxide Blister Bubble

60 40 0 0 0 >150* NA

58.2 38.8 3 0 0 100* >150*

56.4 37.6 6 0 0 41% >150*

54 36 0 3 7 30 36

45 45 ] 3 7 33 40

48 32 0 6 14 20 30

40 40 0 6 14 25 35

42 28 0 9 21 20 32

35 35 0 9 21 20 35

The “*” denotes experiments that are not representative of this invention, and are presented
for comparison only.

15
Example 3: Dialkyl Carbonate Compaositions

Various compositions were prepared containing the dialkyl carbonates dimethyl
carbonate (DMC) and diethyl carbonate (DEC), as indicated in Table 3. In Table 3, the
values for benzyl alcohol (BA), propylene carbonate (PC), propylene glycol n-butyl ether

20  (PNB), and dipropylene glycol n-butyl ether (DPNB) are based on weight percentages. For
some of the compositions in Table 3 denoted with a “}” in the Miscible column, a glycol

ether was needed to form a miscible composition. As in Example 1, the compositions were



obtain effective coating renoval. 10

Table 2 . woosis3es  Benzyl  Ethyl ene Formi c Wdrogerbc%étféhosm
M.nutes to Mnutes. to Al cohoh_ Car bonat e Aci d peroxi de
Blister Bubbl e 60 0 0 0
>150* . . . . ... 0O 0
10(5)9 %ﬁigg*to a standard pgﬁ?’elégvglg pamgja_ng coatings ?or glitary usg (obtained frop
g(l)* Saéx&ih‘c Material Intemztio% Inc. 4Lot39%046-A2 4" x05” ‘RﬂL-P-zgﬁ primer, M7lL-§-
33 82]133 Type 3 polysulﬁdal&alant MIIS-E -83286). The dlaﬂcyl carbonat@ composxtlonslﬂiere
20

25 svggnsmgly effective in rgglovmg the {pgmt and coatings. @n Table 3, tlge runs in wh1Q}1the
20 5

20 cdfeposiion wasypot misiBle e ot Mpreseptaiyg of e ivengiop gt ar prosented or
represent apurpese@fofb&hpaﬁgap{@m on, and are presented for conparison
only. 15 Exanpl e 3: al kyI Car bonat e Conpositions

Vari ous conposi Thowempesiiony bpeg @dva:dnnwm‘tang atthbutds, aink})ukimgaidm rekiefty, high
di met hyl carbonate (DMC) .and .di et h carbopat e as i nd| cated in
Tabl e 3. | HOFAH| B BWOVHE éamt nd coatings, 1aB NG &l é@%gE y epififc onslighfly hasic

car bonat e §80)In RARRY! BR&HPS&AbnHoPHY inv@ﬁ causd bhstég%zmq B@%lgfgpﬁlost&é Gne

gl ycol n-butyl ether (DPNB) are based on t per cent

of thelQ:or’thSll}telmd$f tlme'lfhzktllels3ndlembdedlaml'teftompo§1’tlom9’bﬂth1% iMeantiohlcen BOLped a
gl ycol - was needed to forma m scible conposition. As in anmpl e
1, the con‘b‘oléﬂuﬂ » fpRposed to the gels whigh 9wy eommmenly applied which lesson eV&POTatlon

PCT/ US98/
applied t é@gtﬂgtcglno natgd hg drgeatbons. nfg(;)r Sxample Haweyd: ph Jiffierl t?rir?rfl?%ﬁ §I°at’i’§‘§s on
(obt ai ned ¥erfical surfac&;ltﬁi&kbxfdrsl shitt eki Rlucknte(AakchrhahquilBs - Divkbn)? 8P 48502

4" x 5", ML-P-2337 priner, ML-S
Methocal® FAMPRG or Dow’s Experimental polymer XCS 41067.06 may be required to

15 obtain effective coating removal.



81733 Type 3 pol ysulfide seal ant, ML-C 83286). The dial kyl carbonate
conpositiq surpr|S|neg effectlve in removing nd
coat i ngs. ‘Pﬂ 9%?)‘118 3, the runs in which 5 conposi ti o%gﬁm/gg%fb%ma

n sci bl e are not
pur poses of conparison only.

represent ative of the i ventlon and are presented for

The conpositions have several

| mpor t ant afttrl butes, includi ng I ow togaéletzy hi gh effl cacy | n
e " TOTOR o M TR o TR PRSI T
blisterin ) aEd buEtI ing in quch a(iLO shor t per! od of tL %hs_px éugfble
Fim(gluisljopg;rn%ﬂs;; 8;;: o\SOLeHG p;]%l ': Ihgglae Jls Q/vlhli chag:e”elg"g” ;r\'&/’esj;;prrgz Whl chB? es sgn
evapor at i )p 0 ) zi@f tOhe‘ chl qri Aat ed33n§/dro$ar ton%}‘f or Ne’kan“_pl e‘I/AHowevTé’A DN
 ucel “H {Herclr 8a.] Kalal 90 1001 sl onl of Bowls 0| MR ndcal CapRcor |
Dow s Expgr ﬁ@re t &l |péd yrre@ XCS0410679 06 rré-? e Waqui rédstag 1530 obt alfffn
%Llegt 3 e bee P Bal ° el ome*® |ertidiert] VT er
M scible | M ny©es tid3| Mnyted 33.3 4.0 9.3 No* " | NA N/A
Blister 0 tV276 (276 0 0 [ 310 | 41 | 96 Yes 50 60
0 174 {522} O 0 13.0 52 12.2 Yes! 40 45
500 | © 0 | 167 | 167 0 5.0 11.6 Yes' 20 30
333 0 0 [ 333 | 167 0 5.0 11.7 Yes' 25 30
160 [ 0 0 | 48.0 | 20.0 0 4.3 11.2 Yes' 20 40
0 400 0 | 133 0 333 4.0 9.3 No* N/A N/A
0 [2671 0 | 267 0 333 4.0 9.3 No* N/A N/A
0 1331 0 | 400 0 333 4.0 9.3 Yes' 35 55
30 0 |30 20 0 0 6 14 Yes 20 40
20 0 | 20| 40 0 0 6 14 Yes 25 40
8.3 0 |83 ] 500 | 167 0 5.0 11.7 Yes' 30 45
0 |200]200] 133 0 333 4.0 5.3 Yes' 45 60
0 133 [ 133 ] 26.7 0 333 4.0 9.3 Yes' 49 60
0 67 | 6.7 | 40.0 0 333 4.0 9.3 Yes' 49 60

The *“*” denotes experiments that are not representative of this invention, and are presented
for comparison only.
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Exanpl e %zg,mStpﬁebéi:léttaBili?yf f]grog%llene Ea onal&Og E%mpo 10!BOSI tions
A number of compositions were prepared containing propylene carbonate (PC), water,
hydrogen peroxide (H,0,), and varying amounts of stabilizer. The compositions were then

placed in containers and periodically monitored to determine H,O, content. The results are

5 reported in Table 4.

Table 4
Weight % of Compounds in Original Solution | H,0, Concentration
Composi- | PC | Stabilizer | Amt Of H,0, | H,O0 | 2wks {4wks | 6 8 10 12
tion Stabilizer wks | wks | wks | wks
4-A 57. | None - 15,0 |279 | 149 14.7 144 1147 1139 | 146
1
4-B 61. | Benzoic 0.1 134 | 250 13.5 13.2 | 13.1 | 131
5 Acid
4-C 57. 1 Benzoic 0.1 150 {278 | 150 | 1438 147 | 136 {142 | 147
1 Acid
4-D 57. | Benzoic 0.05 15.0 {27.8 | 14.9 148 1147 | 149 | 140 | 14.7
1 Acid
4-E 57. | Benzoic 0.01 150 {279 | 148 14.8 147 | 145 | 12.8 | 14.6
1 Acid
4.F 57. | DeQuest | 0.1 15,0 |27.8 | 149 14.9 15.0 | 147 | 144 | 149
1 ™
2010
4-G 57. 1 DeQuest | 0.05 156 1278 | 149 149 147 | 141 146 | 12.6
1 ™
2010
4-H 57. | DeQuest | 0.01 15.0 |27.9 | 149 15.0 14.8 | 14.8 | 14.2 | 14.6
i ™
2010

The date in Table 4 shows that, surprisingly, carbonate/water/H,O, compositions are stable.
10 Thus, the hydrogen peroxide does not decrease in amount to any appreciable degree over a 12
week span. Furthermore, it was found that, unexpectedly, the compositions were single phase

despite high H,0 loadings of 25 percent or more. This is particularly notable because water




A nunber of conpositions were prepared containing propyl ene carbonate (PC),
wat er, rogen peroxide (Herr]O[err]), and varying ampunts of
stabilizer WQ'E%%(? 6gpom tions were then pl aced in cont &IGTEFE8ApRT6
périodically nonitored to determne H[erﬂfO[err] content. The results are
5 reported in Table 4. _ ' _ o

Tabl e 4 4, phase separation occimgHtte %sexﬁcecaﬁmymm penoxde. giVWatlle sof msihmg to be

Herr]O[err ncentrati.on Stabjljzer
H_% er r} q[ eer]“ (?%M[ tgpqx]yolt 1S Zzomglplaéecﬁ%rg% tge hydrogen per@xxde %unitéons as 3 coupler to
\t/\,Lgn ks prO\\fAﬁe a single pﬂas& soluﬁtoﬁb"fg‘lfz&{t&bn Table 4 also appears to suggest tBat 1‘.(\% of a

14.9 14 .sfabilizkf .id noﬂ.@aﬁlcu}hﬂy&mpbétaﬁt to maintain a stable comﬂosmon andJ; &8 such, is
61. Benzoic 0.1 13. 4 5.0 13.2 13 1
13.1 5 optionally employed; In themqlce of th154m@entlon It 15’yhus ndable ithat compositions

15.0 27,8 . 150 1 14, 7 B pkd 2 14.7 1
Aci d 2ying 15 percen %rfmre@é?ﬁ%‘?e it aglen s 15.0 27.8 14.9 14.8

14.7 14.9 14.fhe Bfethations in concentration in ]Table &\Cb@ an
Benzoi ¢ 0.01 15.0 27.9 14.8 14.7

1 Aci d attributable-tB normal expfr‘ﬂnentﬂea@mst 0. 1 15. 0 27.8 14.9

14.9  15. 14% % " 1 ™
2010 Xd ICKen t 0. 05 15.0 27.8 14.9

14.9 qpl4.7 14A Thundtér g)‘; c]a?bo%ate composbtlodlf were preﬂared bg'vxlmgx}g omfz?n%nts vi@ 0

2010 4-H

14.8 14. &tuﬂ.ﬁg 2 Vidrbue thxckeners were mcluded in the H'Mposmons The compositions are
2010 e date in Table 4 shows that, surprising
car bonat e/‘iﬁﬁ%f&eﬂl-qne??']lq%h] I%Jrﬁblfsﬁtf’ho é@r@t@t@@lh&l Celildose Rery, Chepaical’s

hydr ogen d nQts u y %&I bl e

over a 12I%E:ﬁ)’)&'fqféhvl g?gp ® urt erﬁoxjf)g},]%p Célﬁl l(ﬁsr%d(?ﬁg 1, uﬁex%g@?%dl m

t he conposAdialis, M‘Q”Sibﬂ&h@hﬁﬁaﬁ)epmpyl methy] cellulose (Methocell™ FAMPRG by Dow
15 Chemical).
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_despite high Herr]0 | oadings of 25 percent or

not abl e -begoysezgigt er
PCT/ US98/ 10576

phase separation occurs in the absence of hydrogen peroxi de.

wi shing to be

bound by theory,
per.oxi de functions as a coupler to

nmore. This is particularly
WO 98/ 53016 PCT/US98/10576
-15- - 14-

it

VWhi | e not

4,

I's contenpl ated that the hydrogen
provi de a single phase sol ution.

The data in Table 4 also appears to suUggkss-At hat use of a stabilizer
is not particularly inportant to maintain a stable conposition and, as
such, is 5 | optionallly enployed in thié’elpﬁ*ta(c‘tfl(b@PQ?Fm% his invention. It]is
thus not abl g & At GER TP BT Aol Pravi QUETgeTt [PpH_NOTE LG de are
st abl e. 'he uctuatilons in copncentratilon in Tablle 4 (i.el, an
i ncrease in |perétide) are430 aftriBiRablle tS3norral tderi nent &b errfor .
Exanpl e 5: Thitkgmed TCoMpRsdotToms 101,00 780 Murnber 19 car{borslds®
conpositiong.were prepared by m xing conp nts _w tlh stilrring. rious
t hi ckeners ver eSicl gded #3% he ¢onpd¥éPti ons. 7¥he dompddftions aF®P
descri bed i rapipe 5{A~ T'fg3pabl € b Ro.gsa JENGHES NEL Nyl og el Ul Opgal Daw
Chenmi cal ' s Methgocell[err] 311) "Q notes hydroxy _propyl celluljose
(Kl ucel [err]| H é& I ullose #%¥m Al on), 284 "d" déhbtes hydPRy dropyl
met hyl cel | Ur'oS&_ R VETNOCEkd 6T T | |FANIAR® Dy DOowod 5 |Chems.oal ) . 2 80c WO
1

gg-?%ggg/ 10976 5-C 46.46 30.97 7.09 13.18 2.30s_
Tabl e 5-A 5-H 46.46 30.97 7.09 13.18e1 ght 274081
Conponent s Clonpositi-on——Benzyl Al cohgl RC
Herr]Jerr] > ﬁ[ é‘?ﬂz] O hi ckengpo 13.00 5- p-80b
48. 0 532.0 466 6.3 31.1 1.0/ 13.0 2.0b  2.3b
5-B 4@.13%& Tes S0 7.790& 13-00-
2. 40b X 5lc % 45. 8b Y 3d. 40 139 7290
13. 00 4500b 464 5- D30.9 7.046. 32 130 30.788
7.00 £358p 46‘5 5oa 308 3 E TEXTR i
30. 97 7508 3. 1§ ' . 30a : '

S-N 466 311 7.0 13.0 2.3c

5-0 46.5 31.0 7.0 13.0 2.5¢

5-P 46.4 30.9 7.0 13.0 2.7¢

5-Q 46.3 30.8 7.0 13.0 2.9¢

5-R 46.7 31.2 7.0 13.0 2.1b

5-S 46.9 31.2 7.0 13.0 1.9b

5T 47.0 313 7.0 13.0 1.7b

5-U 47.1 314 7.0 13.0 1.5b

wh

placed in

All of compositions 5-A through 5-U were single phase. The compositions were then

results of these tests are shown in Table 5-B.

the given entry.

closed vessels and monitored for both viscosity stability and H,O, stability. The

“N/A” denotes that no data was collected for



5-iF 46. 32 30. 88 7.00 13. 00
- 2.80c 5-G 46. 46 30. 97 PCT/U g 6
13.18  VO%¥F % 5-H s 46.46 iy
7.09 13.18 2. 30b 5-1 46. 32 -
30. 88 7.00 13. 00 2. 80b 5-J
i46. 6 31.1 7.0 13.0 2.3b
'5-K 46. 5 31.0 7.0 13.0
2.5b 5-L 46. 4120l 5B 30. 9 7.0
13.0 P Ré&in Temperature Viscositpepyl H20ZGontentration, Weight %30. 8
7.0 30 2 fr”‘ 5 i\' z 5 8”3 >
31 1 Compo- '770 4 8 wk§ 3’ % 16 120-5}3." 12- [déq | 20-
46. 5 sition w84l . () wks T40 | wks |21 #Bs Owks | wks | 14 2.[5ks | 21
5-P 46. 4 .9 7.0 13.0
2. 7¢ 510 st N 30/8 (™1 Ay
13. 0 5-A DNpt | N/A | 2560 | 1939- R2260 | 1740 | 6.2 4t63 7162 {62 |59 315.92
7.0 = >+h 5 46-19
31 2 _3’62\5 2740 286](_)3. 6960 1610 | NiA, gg 71 |70 |68 gst “N/A
47. 0 5-C 18900 § 12160 | 9440 | 3200 | 4380 | N/A [1B20/ 69 |7.1 |7.01176 | NA
5-U 5D 466 1 /A_|96% T6a | NA 65 164 |64 1390 [
1.5b e ,%]I c)P com9)osi Lons| 5-A ?%r ou5qh g U wer e “Si njgl é phase.
The conpopsEti ond20wef &5 t h¢AVA 51 78 pl aékd |[iMAc bSed.ve b§é| s6.2nd 6@on| ¥ar ¢d f or
bot h vi SCRBTTY 58485 3126y | 3600 15506 1 S648T M/AS | #0T Tdd Y 5aMss  [68 cotar$ Of
these tests arée shown in!Table 5-B! "NJ|A" denotles twat ho data was
col | ect ed®For | 171204 A300Q| $&08 A0y | 4400 | N/A | 5.5 O 9B7.83046 |68 |N/A
PCT/ US98 IH5761 2880 | 5080 | 4520 12800 13280 | N/A [ 71 171165 |65 |69 1654
Tabl e 5- : Room Yenperat urle Vi §coslity €ps H202
Concent riptt on, | $¥0ghT64, | 7680CHA1E- | 6400 | N/A | A1 | 7.0 B7hki711270 | NGB 20-
2 4 157 8 113802 115510972 £®yA | N/AT|N/RN[ 6.0 WG | 69KPN/A | N/A | N/ALH
wks 21 wks . wks W, 14 ks 21
wks 5K 1090 1528 (272 [N/A [N NA |68 | Gks| 24 | Ni&. ANA | TAA N A
2560  10BD 736U [3740[25. 2| Ns 3| N/A.|AV/AD| 80 | 98 9[ 550 WA | NA-|BvA | 3720
2740 2860 1960 1610 _NA 66 7 1 70 6.8 6_8 N/ A 5-C
18000 1pTED 02%0 | 282001 4386 WA [A2[53.|3 39 | WA | NiA JoVA (v A

5N 15600 | 4280 | 2280 |N/A |N/A |[N/A |70 |7.1 |65 |N/A | N/A | N/A

5-0 2100 [432 |221 |N/A |[N/A |N/A |67 |62 |63 |NA |NA |NA

5-P 6400 | 1380 | 650 |N/A |[N/A | N/A |69 |68 |65 |NA |NA | NA

5-Q 46400 | 19000 | 11500 | N/A | N/A |N/A |66 |67 |69 |NA |NA | NA

5R 28 N/A [272 |NA |N/A |NA |61 |[N/A |57 |N/A |N/A | NA

5-S 16 N/A [184 |[NA |N/A | NA |56 |N/A |50 |NA |NA | NA

5-T 29 N/A | 247 |[NA |NA |NA |63 |NA |59 |NA | NA | NA

5-U 33 N/A [268 |NA |[NA [N/A |66 |NA |62 |N/A |N/A | N/A

The data in Table 5-B shows that the compositions of this invention that optionally
5  contain a thickener are stable.

It can be seen that efficacy of the thickener may vary

depending on type of thickening agent. It can also be seen that in some instances (i.e, 5-R

through 5-U) that the amount of thickening agent needed to effect thickening will vary. Since

in general viscosity decreases over time, in some instances it may be preferable to add the

thickener immediately preceding application to a surface to be treaded.



5-D 416 97 N A 96 64 N/A 6.3 6.5 5.9
‘N A 5-WO 98/530200 55 N A 78 NA 6. %CT/G'S%S/WSBG 4

6:-3 6.3 NA - b5-F 40400 2128617- 16080 1330

6.9 6.4 6.8 6.8 NA 5-G 17120 13900UW ﬂ%@ummo
NA 5. 5wﬁA7r IS CLAIMEDB1S: 6.8 NA 2800
3280 NA 1 7.1 6.5 6.5 6.9 N/A 8320 7640 7680
6760 6400 NAAcomﬁQsmon?us_pﬁxl ag ajpairg r¢mover, @ompmtmg alkyng carbonategzgpdrogan 55
972 N A .d%A N A 6.0 7.0 6.2 NA N A N A 5-K 1090
528 27PfTOXdy@dwalgEA  NA 6.8 6.7 2.4 NA NA NA 5-L

59 32 23 N A N A N A 6.0 5.8 5.5 NA N A N A
5-M 24 20 15 N A N A N A 5.2 4.3 3.9 NA N A
NA 5 52N ThelbfifpOsitid2 80clain? 2 3@hereid/ the alkyhhnA carbbhdde is piofylerie darborfmat®d or

N A N A N A 5-0 2100 432 221 N A N A N A 6.7

6.2 6. 3cthylene cafopate. N/ A 5-P 6400 1380 650 N A N A

N A 6.9 6.8 6.5 NA N A N A 5-Q 46400 19000 11500 NA
NA NA 6.6 6.7 6.9 NA NA NA 5-R 28 N A 27.2
N A N A, N"Pﬁe coRpasitibh 6f clai#n T, wh¥réin thdNbiRylendAbonate isim?)ylene catffonate. N A
18. 4 N A ﬁ/A 5.6 NA 5.0 NA N A N/ 5-T 29
N A 247 N/A N A N A 6.3 NA 59 N A N A N A 5-U
33 NA NA NA

The dépa in Tag“?‘él CSmB"%lHB’G\Bf&Vﬁ’Q? 1’tflﬁvgﬁ\€ro°r%‘@ﬂsf 1‘6’?‘ fhl s invention that
optionally 5 contain a thickener are stable. It can be seen that

ef fi cacy of the thickener may vary dependi ng on type of thickening

agent. |t 5can dhsoacdagposien dfhalaimnl swhereim deacugos(tionecontdinRfrom abédtr lugh
5-U) that the armunt of thickening agent needed to effect thickening wll
vary. Si n@bout 90 perepeng by aveight glkylcys |cgrg>oa§é,r@@z§ea§0@$v%¥ tq ahet 29 pergenigby weight

i nst ances | gﬁlarég 8?.%"% ein%%‘&k%?%@éff% %gg}%%%%fgé Qb&& ner i mredi ately

precedi ng St g Suf
15
6. The composition of claim 1, further comprising a thickener.
7. The composition of claim 1, further comprising a thickener, wherein the thickener is a

cellulose thickener and is present in an amount up to about 10 percent by weight of the

20 composition.

8. The composition of claim 1 in the absence of an ester.

9. The composition of claim 1 further comprising an organic cosolvent.

25
10.  The composition of claim 1 wherein the hydrogen peroxide is present in an amount of

at least about 4 percent by weight.

11.  The composition of claim 1 wherein the hydrogen peroxide is present in an amount of

30  atleast about 10 percent by weight.
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-17 - CLAI VB: 1. Conposition
useful aswi Pidafie r enover, conprising al kyl ene carbonate, lprana@sRosperox-
i.de, an al cohol, .and water, being free gfg.an ester. 2. Composition of
claim1l1, wherein the al kyl ene carbonate is propyl ene carbonate or ethyl-

ene carbonate. 3. Conposition of claim?2, wherein the al kyl ene carbonate
I s propyl ene carbonate. 4. Conposition of one of claims 1 to 3, wherein
the concepit r at TRNcd¥ip Jauﬂmq%mnﬁqr msa:reﬁl thé hydro%éh peRoxide % f¥sehirOd amount>f
Conposition of one of clainms 1 to 4, wherein the conposition contains from
10 to 90 #nleast &houtvkd gercertl kyl ene carbonate, fromO0.1 to 20 % by wei ght

hydr ogen peroxide, from1l0 to 90 % by wei ght benzyl al cohol, and from

0.1to 30 % wat er . 6. Cbnposition according to any of the preceding

cl ai m, thegy dsﬁ o'ﬁ%f%la[ttrp ﬁé}g'i% 1éne 9{%' ik Bﬁ:@erﬁf n%%%hﬁt of at
mhereln t e thicken I'S a ce | ose 't ener I'S present

amount uplekgd aﬁ&lt%()tpérd&ﬁt phiveight éfttle mmmmﬁosman 8. Conposit l on accor di ng
to any of the preceding clains, further containing 0 to 90 % by wei ght
glycol ether. 9. Cbnp05|t|on according to any of the preceding clains,

further cpfrr! ”ﬂxen gorr%‘osﬁlro Eot faim 1 wherein the hydrogen peroxide is present in an amount of
at least about 35 percent by weight of the total composition.
10

15.  The composition of claim 1 wherein the composition is free of formic acid.
16.  The composition of claim 1 in the absence of an ester.

15 17. A composition consisting essentially of at least about 10 by weight propylene
carbonate, from about 10 to about 90 percent by weight benzyl alcohol, from about 0.1 to
about 20 percent by weight hydrogen peroxide, and from about 0.1 to about 30 percent water.
18. A process for removing paint, comprising: applying a composition containing

20 alkylene carbonate, hydrogen peroxide, and water to a painted surface for a time and under
conditions effective to cause blistering or bubbling of the paint.

19.  The process of claim 18, wherein the composition includes an alcohol.

25 20.  The process of claim 18, wherein the alkylene carbonate is propylene carbonate.

21. A composition useful as a paint remover, comprising: dialkyl carbonate, hydrogen

peroxide, and water.
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10. . Conposi ti bnﬁlggcordi ng to any of the pgeceding clains, Wﬁerel n fqne
hydr ogen peroxide is present in an anmount of at |east 4 % by weight.

11. Corrpoi'gtio of claim he. héagrcggﬁgloperoxi de is present in an
1 )

10, erejn
e SEETP 0TS, PLel &t Wheteiny

amount of ST tﬁfdlﬂeélilbfhcﬁlbmafe;y
wherein t roxi j esent in an anount of at | east 35 %
by wei ght ﬁ%tﬂ%%é&?%%&gf&c%%%t{h?rggf 13. Conposition according to any of
the preceding clainms, wherein the al kyl ene carbonate is present in an
amount of at |east 40 % by weight of the total conposition. 14.

Conposi ti éA usdhgrcompositiphphtlaimeAbirsthe fommnpf 2 missiblelscditign. car bonat e,
hydrogen per oxi de, an al cohol, and water, being free of an ester. 15.

Conmposition of claim 14, conprising 10 to 90 % by weight dial kyl carbonate,
0,1 to 202% mcmbgmimwfiaﬁ&fm,Hﬁﬁﬁe&lc@ﬁmﬁemgta%ly%l By wei ght al cohol,
wat er .

and 0,1 to 30 % by wei ght
25.  The composition of any of claims 21, wherein the composition contains from about 10
to about 90 percent by weight dialkyl carbonate, from about 0.1 to about 20 percent by weight

10 hydrogen peroxide, and from about 0.1 to about 30 percent water.

26. A miscible composition useful as a paint remover, comprising: from about 10 to about
90 percent by weight dimethyl carbonate or diethyl carbonate, from about 0 to about 90
percent by weight benzy! alcohol, from 0 to about 90 percent by weight glycol ether, from 0
15 to about 90 percent by weight alkylene carbonate, from about 0.1 to about 20 percent by

weight hydrogen peroxide, and from about 0.1 to about 30 percent water.
27. A process for removing paint, comprising: applying a composition containing dialkyl
carbonate, hydrogen peroxide, and water to a painted surface for a time and under conditions

20  effective to cause the paint to separate from the surface.

28. The process of claim 27, wherein the dialkyl carbonate is dimethy! carbonate, diethyl

carbonate, or mixtures thereof.
25 29.  The process of claim 27 wherein the composition is in the form of a miscible solution.

30.  The process of claim 27, wherein the composition further comprises a glycol ether.
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16. Conposition of one of clainms 14 and 15, wherein the dialkyl carbonate
Is dinmeth - bonate, diethyl carbonate or m xtures
Conpositiwrﬁ)%%é%]ﬁm ng to any of clains # to 16, further E% g }1057%1

gl ycol ether. 18. Cbnp05|t|on accordi'ng to any of clalns 14 to 17

conprising from10 to 90 %b ght di met hyl carbonate or diethy
car bonat 1. up The mocess 19901@@11 éﬂ{ Wb@rﬁwbc 89TEPYBION @nttzbmgfyox% aboupi0 ma\gwt 90

gl ycol ether | t yhene r b 0.20 we
hydr ogen ;ﬁé B;(B% g/elgjﬁ 81%}(}% ctalb % ﬁ V\lg é} 053 a@ou%tf) perdent By we1gh{0hy>§roge
REPLACEVENIo»$HERRA from about 0.1 to A8eut BOQeRSAt Watkr.t he production of a paint
r emover conp05|t|on according to one of the pre- cedi ng cl ai ns,

conprising conbining (a) al kyl ene carbonate, dial kyl carbonate or bot h,
(b) an a eous hydrogen eroxlde solutiion, and (¢) an alcohol_ to forn1the
conposi t | ErogFD s 82t 2T FHRFRGINE EFEPITPY bR dNEEPIes emposition

or eced: h&%}’mﬁ‘@ ol SoQ0LF 1 eBE oS pERERCHY By CRERIE Nk BalE: Bephl®,
time suf fdaghodate, fdch bHERI0 BOdBUL DOMSreefit by weight benzyl alcohol, from 0 to about 90
percent by weight glycol ether, from about 0.1 to about 20 percent by weight hydrogen
peroxide, and from about 0.1 to about 30 percent water.
10
33. A composition useful as a paint remover, comprising a miscible mixture of propylene

carbonate and an aqueous hydrogen peroxide solution, wherein the concentration of hydrogen

peroxide in the solution is about 10 to about 50 percent by weight.
15 34,  The composition of claim 33 in the absence of an ester.

35. A composition useful as a paint remover, consisting of a miscible mixture of

propylene carbonate and an aqueous hydrogen peroxide solution

20 36. A process for the production of a paint remover composition, comprising: combining
(a) alkylene carbonate, dialkyl carbonate, or both and (b) an aqueous hydrogen peroxide

solution to form the composition.

37. A process for removing a coating from a surface, comprising:

25 providing a miscible composition of alkylene carbonate, hydrogen peroxide,

and water;

adding a thickening agent to the miscible composition and mixing the

resulting composition to form a thickened composition;

L O | lls'\ietuii“ eem i i




fective to separate at least a portion of the coating fromthe surface;
and renoviWg #MA160at i ng conposition fromthe surface. 2RCT/OSEHES6 Of
clai m 20, wherein-the coating is paint. -21- 22. Process of claim20 or 21
wherein a thickening agent is added to the mscible conposition to form

a thickened conposi bppRingP®B8 tHickerdtd. com o%ﬁxonﬂb%séa'ie@ﬁﬁ%e'mﬂattﬁn@@ﬁ{ﬁﬁient
clains 20 to 22, wherein the al kyl ene car bonate is propyl ene car bonat e.

24. Procegsd aodm@mdgmm effpgtivefto skparate a2 leasba partionftthe noatglforah® Quifadey
wei ght prg_%l ene carbonate, up to 90 % by wei ght al cohol, 0,1 to 20 % by
wei ght hy gen peroxi de and 0,1 to 30 % by weight water. 25. Process

according to any of .chalifp trlkohfingénd Weﬁé&c&%sﬁ%fﬁa&x? tHeSsufalidll nUM
5

38.  The process of claim 37 wherein the coating is paint.
39.  The process of claim 37 wherein the alkylene carbonate is propylene carbonate.

10 40.  The process of claim 37 wherein the thickened composition contains about 10 to
about 90 percent by weight propylene carbonate, about 0.1 to about 20 percent by weight
hydrogen peroxide, and about 0.1 to about 30 percent water.

41.  The process of claim 40 wherein the coating is paint.

15

42.  The process of claim 4] wherein the surface is aluminum.
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