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pol yur et hane foans prepared wi t h _agent E hydrol yze, creating acids that
attack catal ysts. For exand rl&%&’éﬁé}% ith al kyl al kanoates. [07] /

. Introduction [08] Polyuret hane foans insul ate, float, cushion, glue,

cl ot he aGROABFETERENGHITO XidAJ ER HPRIIGATIONE ot her appl i cati ons.

Pol yur et hanes, defined as pol yneric substances having multiple urethane

| i nkages[01hr d\haﬁlmﬁqélef amly of polyners with widely ranging properties and
uses. The types and operties of polyurethanes are sq varied that the

Al anceSTbTEMﬁ@Tﬂbﬁg REW\@ FEDERAd 4 SEONYPRERFEAFEARIAS ORas dubbed t hem t he

"erector 9&{5 Mé pl astics industry. Types of polyurethanes include
rigid anH flexi oans; thernoplastic pol yurethane; and ot her

m scel | a usN(gty ﬁcab?e“Ch as coatings, adhesives, seal ants and el astoners.
Fl exi bl e .g., that found in nost car seat cushions) are generally

opencel | ﬂ@% Gﬁk\%iGN WRE?ERESCQ SRR EREAD SUBMITITBIDQNiAsul ation) usual 'y
|

have a h proportion of closed cells.[09] While rigid polyurethane foans
are foun@QMPA(E\EDII%Ql on in refrigeration systens, structural applications

and flotation applications, transportation vehi cI es and netal doors,
[03] Not Applicable.

[04] BACKGROUND OF THE INVENTION

[05] Field of the Invention

[06] The present invention relates to consistently manufacturing polyurethane foams
prepared with agents that hydrolyze, creating acids that attack catalysts. For example,

foams prepared with alkyl alkanoates.
[07] I Introduction

[08] Polyurethane foams insulate, float, cushion, glue, clothe and absorb sound, among
a plethora of other applications. Polyurethanes, defined as polymeric substances having
multiple urethane linkages, are a large family of polymers with widely ranging properties
and uses. The types and properties of polyurethanes are so varied that the Alliance for the
Polyurethanes Industry (Arlington, VA) has dubbed them the "erector set" of the plastics
industry. Types of polyurethanes include rigid and flexible foams; thermoplastic
polyurethane; and other miscellaneous types, such as coatings, adhesives, sealants and
elastomers. Flexible foams (e.g., that found in most car seat cushions) are generally open-
celled materials, while rigid foams (e.g., building insulation) usually have a high

proportion of closed cells.



fl exi bl e pol yurethane foanms are used in autonotive seats, headrests and
arnrests; in carpet paddi ng, packaging, clothing, |eather products, shoe
uppers, twotsge/dirdze rafts, |abels, handbags and furnitureTassdisor44

Sem -fl exible nolded foans are found in autonotive instrunment panels,

ener gy managi ng foam and sound absorbing foam [010] A Form ng

pol yur et j0éhe Whitnigid pblgurghhnesfoanbare found arcinswaton[if efiiigeRgioy aystantvane f oans are

produced by reacting a djs; .or palyvisocyanate (.co F i Ng an

i socyanast"é’gBFaEﬁ‘H’ ‘GNE’&ES‘%?‘F%{&%‘BP‘ cgﬁ%"r?’ t(r)arné%oﬁtlaé r‘r%&!%ﬁ??&?\fa? dyésgrrpounds
cont Fll ni ﬂkg:iliwvlpolwreﬂﬁgfeefoaﬁi ary asel yntlangreotdve sepes) ealrdsts andamirestpireserete of

catal ysts,, . siliconebased. surfactants and ot her, auxidiary agents. The active
hydr oge npa(qgﬁg’a‘?aﬁlfaﬁﬁ‘gcﬂH@Wﬁn‘&gﬁ%{rpéo‘{“ﬁtﬁ’i 5387 V@Peﬁoﬁeat&ﬁ'stje (a(;%rs ’glg?ﬁgsc conpounds

havi ng nRin@bdghamd PRGuRYAEIaSY. SemOfExible enoddeddedmsan foand im)autoprotivar y and

secondary tpoI y?m' nles and wat e,r.fTwo ga%&}rd ée ctiﬁ)ns are pronoted by the
gai al yst 95 ﬁ@lefsr%‘ﬁ[ﬁtyl“&ﬂ‘?a%lﬂ% PRSP PRSI ™MBal ance i s needed
etween reaction of t i socyanate and t olyol (gel reaction) and the
re?ctl on?’é? tTqumeéh%e?%%g@rgetm%W\yéeégtfqn n) in order to produce a
pol yur et hane amjn ich the ceé s are relatively uniformand the foam
has spec OfliT]: K 36‘6@“"(“?2@“&@6%?{8?%5 h’hre{“ﬁg‘gﬁ -Iocripg&%ﬁyag?)t%&o(rzngp W%h: 't or
exanpl e, cdnkdhiflg fupi%@/ana‘ﬁ@gbcclf (N E-C afoked taatlofghieix iadical)f walneompfeoadss can be
formed by a one-shot netho hgd' b forrre“i.on}ﬁof a rﬁ- oII mer. and subsequent
react i onCAHAIRIRGIYSH ARREF JIHYF MY PB BRI N eorf)srﬁ’é"gé’ 8%21 5%{5’51 8%l yst. [012]
Thf gel Be%é&%drf&@tagt@&fd &?ﬁ aes]gni&@@tgm@cm?raaﬁ\e hlrye@géri-afgnamiﬁg}cdmmuml yol or

pol yam ne and | eads to e formation of a p nmer i nol ecul ar wei ght .
Thi's r eaefeitgrcaly aelypls fRsEdc WPPB%?&*%P%WH’%‘B@Y %i}vgﬁoif)r’]\ﬂi% §18WSboi | i ng )
poi Nt or gandlectRyRPiARSand SB@nBAY PolySamkd 4HA vaksUTSohefjweentioseey anat e and
wat er. This reaction ri)rom)tes pol ymer growth and bl ows c,arbgn di oxi de

bubbl es Premetedi threspalNsisi S gsblepelioa@ndine blpyssactipe Balepss 15 8%6%d on hel ps

avoi d, _()Bet{;v@%%gc?ioﬁ Bpth!:’%%g}%late ahtink .b@?é(l (Eél?é’ycﬁ%)ﬁﬁl@i% $eactldifofitie Situ
generation of carbon di oxide by the blow reaction plays an essential role

in the pisegxanate iith water e &daetion) iearder-te PidpceFRORYFERIE FRAMT BAYRCh [ 013]
Exanpl esth@cel‘f@@#e%@@? w8 mARd o BYh heaGkLiADSrobdittiBerddRssm thoams in which
anticipated application; for example, rigid foams, semi-rigid foams, and flexible foams.
Foams can be formed by a one-shot method or by formation of a pre-polymer and

subsequent reaction of the pre-polymer with water in the presence of a catalyst.

[012] The gel reaction consists of the isocyanate reacting with the polyol or polyamine
and leads to the formation of a polymer of high molecular weight. This reaction
predominates in foams blown exclusively with low boiling point organic compounds. The
blow reaction occurs between isocyanate and water. This reaction promotes polymer
growth and blows carbon dioxide bubbles into the developing polyurethane mass. The
blow reaction helps avoid, or reduces the use of, auxiliary blowing agents. The in situ
generation of carbon dioxide by the blow reaction plays an essential role in the preparation

of one-shot, water-blown polyurethane foams.

[013] Examples of unbalanced gel and blow reactions include those foams in which
carbon dioxide evolves too quickly, forming foams that tend to collapse. A gel reaction
that proceeds too rapidly reduces foam-rise, resulting in a high density foam. In practice,

the balancing of these two reactions is controlled by the nature of the promoters and
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carbon di oxi de evol ves too quickly, formng foans that tend to collapse. A
gel reaction that proceeds too rapidly reduces foamrise, resulting in a
hi gh denswbyodepam3s3|l n practi ce, the bal ancing of these Pow/uUse@sheas iS
controlled by the nature of the pronoters andcatal ysts, generally am ne
and/ or organo-netallic (an organic nol ecul e containing a netal atom.

Fr equentdaylyss, gpabially gmataad/yrsdrganoenaial e (amomn@amdwa@tcoafrdél'll&?éﬂetﬁloget her to

o oaree Sl %R Piefihd Pl A o Bow HedtlaB 2ORIL B @t'ﬂgrt?%l%ln&é?ts [015]

Bl owi ng ‘At ude c oro orocar ons However ,
CFCs detgellimgranablowigf f ect the earth's ozone layer. To avoid the dangers of
CFCs, sone processes use hydrochl orof | urocarbons (HCFCs) instead. For
exanpl e, [034)mB. Blowagagentsiad caatysishl or odi f | uor onet hane (CHCO F2) (Keske and
Schulte, 1991; Keske and Schulte, 1993a; Keske and Schulte, 1993b).
However , [0g5]erBibitingagatssteaditimnally inchpder chdoroflvemadarbonn@iiCa). Havedvsr, CEGen t hough

they are, |l ess 0 U | kyl
al kanoat%eé"m?rﬁgs'tfg{eﬁtdh?@%ﬁﬁpz?"g r?% d %’grgathé%n?gr(r;ﬁg ngéggﬂé?g gl 0\>//vi ng agent
V\ng{ﬁ :Jn?labtésiea®§af>ylrog|8mﬁiﬂuf@an’nssn§(hmm) insteael. tHoaexat(P¥, sdnieproerasesf act ur e.

y or mat e as oW e d th
bther bl GRmGogarR G R e BReR i R 507 ek SonatfEce ™
di HEESI (r)rfr@F,h é(:e%t;@mdesﬁféggw?bpvmﬁver Hﬁnﬂ@pl%(tsleydo cair}(mmmms al one-w t hout
any harnfu or - - rec npl i shed (Kal i nowski et
al ., 20(()99""0'["03“73] rigks Wé‘e%@ﬁﬁé% h¥'§ft}$ﬁFma§&?% cat ego§| es tertiary
am nes and po y of,gano- rretal talli
cat al ystgﬁg]av%‘?“lf??é"t el %lef' noRfes; 'I“‘éluﬁlH% Wg é’g{éé’f’ g’taé a avé?a Vhe gl o:/vcor
gel reactdiONswHBREE W lﬁnﬁattsfhetoﬁ)ataicyﬁamslsbmrngnmt}ah 10%tafleysts in flexible
foam fornul ati ons_al so_i ncreases the nunber eating

tighter mamHecturgeMethyl {Prgefe avablgping agend ca ‘Prg‘&ce \%&ggd cetﬁ?g f’véti‘f or the

chai-n ex,@BMIGing @%&ﬁs’--@tﬂbh%@ theGABeshebl6l €8ds bNHCPOPipaciut®dimshdidnally
organo-netallic sts, For exanple, in the pre of flexible
s| abst ockayle faegs. yemélsgng@{kyb?llswgfgs ﬂ%‘é"'é"’\f‘?hf’\éttamj'ﬁ H‘g % & to pronote

the bl OW@thﬁ%c@MEeﬁﬁa&m@ﬁsﬂeu (kdiRewEIgacdll, 2004)Whi | e an organo-netal lic
conpound synergi sticdlly pronptes the chain extension reaction.

[017] Catalysts generally fall into two categories: tertiary amines (mono- and poly-) and
organo-metallic compounds. Organo-metallic catalysts favor the gel reaction, while amine
catalysts favor the blow or gel reactions depending on the catalyst. Using metal catalysts
in flexible foam formulations also increases the number of closed cells, creating tighter
foams. Tertiary amines also are effective as catalysts for the chain extension reaction and
can be used in combination with organo-metallic catalysts. For example, in the
preparation of flexible slabstock foams, the one-shot process uses triethylenediamine to |
promote the blow reaction and the cross-linking reaction, while an organo-metallic

compound synergistically promotes the chain extension reaction.
[018] C. The foam-blowing process

[019] The process for making foams typically involves the mixing of the starting
materials with polyurethane foam production machinery and pouring the reacting mixture,
as it exits the mix-head, into a mold. To prepare foams, a first component (component A
or “A-side”), supplying isocyanate, is mixed with a second component (component B or

“B-side”), supplying the polyol and usually a catalyst. Component A can also provide a
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[018] C. The foam bl ow ng process [019] The process for making foans
typically involves the mxing of the starting materials w th pol yurethane

f oam pr odwotzo@smimsshi nery and pouring the reacting m xt pcejusamsiob72exits the
m x- head, into a nold. To prepare foans, a first conponent (conponent A or
"A-side"), supplying isocyanate, is mxed wwth a second conponent

( conponesiirfaBanirand Bbinwahe' ég;entS lmpipyshemg Bichrealgotupply asndfauznand yblawingt al yst .
Conmponent A al.so oVi ct ant .an b nponent B
can al soage?ﬁtpgﬁ\‘?o t‘%?‘?"éﬁtﬂt ‘?{‘? %ﬁl&e WS Bt g‘een iy ngoe%ﬁgg%tgavl 9gonstl tuents
of the singdB&uced@by ¥Ridd s&&ani.ne catal yst, can be al ter nat i veI y introduced by a
third stream [020] D. OQobstacles to manufacturing consistent polyurethane

f oams [ OR2D] Unt Obstickeas ayufadiliing cogsisige polyunethare OGs, HCFCs and

hydr of | uor ocar bons (HFCs); however, these have many undesirabl e

char act efo2s} i Uil r@swb@wmg Aents ek@tGREst JCEAy anddrydefiuedocabomser ns. Al kyl

al kanoat e u s effecti,ve ut 83, bl owi ng
agent s (ﬁfﬁfﬁg\wﬁyer esﬁl ave gy Andesy %b‘iﬁf“ LR esgemgﬂyaarsl rg{:tgﬁo al kanoat e as
ﬁ 3I o¥v: nglv%gﬁrﬂéntal&%ﬁ%gs;)mmyl hikakdates cari-lﬁl-'tﬁ&?c asl-leEst,wehy?]htmnar @ovith or

ydr of | uor oet her s S resence of water, .the gent can
hydr ol yzetherdlensing perats (Kalinayys bﬂ@@ 2@3@ ey YRen Ysineipn aﬁvgvﬂéaﬁ‘g%tgof wat er as
vel I, nOB@eblBleﬁ@'ag&ﬁta%nerwl«vwﬁWCSTHEISC&HCHC@Ihyaiosarb@smrts in the formation

of amdsthat attack the am ne cat al sing the cat st's reactivit
to det er hytrefuorocthses GHESLg tsRresepce qfﬁ‘/éfer’tt?ébq?‘@'&gtag?ﬂtfﬁiﬂﬁg %ﬁé f oam sl ows. d

This fl ughhiatdaRingrediest @Jﬁﬁ/di@lﬂ?z@ i 0B preSémRAbE watbd as@eﬂnﬁotﬁmﬂpd’lﬁﬁfeﬂdum bl e
f oam producti on and can have a del eterious, ef fect t he ertl es or
E themingtqos

sui t abi | pelyolsf ThipBydralysip feswlts ip Gigiprmation ot apids dhat piAck | awéa acti on

catal yst gs) 'tl%rba?a'i}%t Sfehdival @E KRG iRk N cofistgliends isThdlBeqeRiVieofsal t s of a
tertiary amne and carboxylic acid gsuch as formc, acetic¢.o -

et hyl hexthedpam abWﬂ)Tmﬁeﬂl@t%g@Hmf%fe@éM’ﬁ &pnsistang efficinst and reprgucibieamyy o
expensi Vg C?%Eéhomﬁd QHa5€8 dQbteFHE fo@éibﬁltﬁé%r@pehﬁes bt fUik&idey offie rk@mati ndustry

is plagu y inperfections in the manufacturing process, nmost notably by
hydr ol ysifeamef certain ingredients which target a single acid-vul nerable

nol ecul e: the am ne catal yst.
[022] Traditionally, delayed action catalysts, which are acid-blocked amines, such as

simple amine salts of a tertiary amine and a carboxylic acid (such as formic, acetic or 2-
ethylhexanoic acid) were used to counter this problem, but these are expensive and the
choices of such catalysts is limited. The foam industry is plagued by imperfections in the
manufacturing process, most notably by hydrolysis of certain ingredients which target a

single acid-vulnerable molecule: the amine catalyst.

[023] BRIEF DESCRIPTION OF THE DRAWINGS

[024] Figure la shows the protective effect the methods of the invention have on
retaining catalyst activity in the formation of polyurethane foams. The reactivity of the gel

after formulation is plotted.

[025] Figure 1b shows the reactivity change observed in the experiments of Figure 1a,

expressed as percent change in reactivity.
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[023] BRI EF DESCRI PTI ON OF THE DRAW NGS [024] Figure la shows the
protective effect the nethods of the invention have on retaining catalyst
activity wooéwmifgasnmati on of pol yuret hane foans. The reactrivsedog/oof24s he gel
after formulation is plotted. [025] Figure Ib shows the reactivity change
observed in the experinments of Figure la, expressed as percent change in
reacti vifogé]] GAGMNARYARY THETNEVENVENN ON [ 027] Accordingly, it is an

obj ect of the invention to overconme these and ot her probl ens associ at ed

Wi th gyd[OQWﬁ@éd%bﬂld itaslireot et of the Bilverltion 2o dvef@ineabgeeaid othdr@rdbhanent i on
provi des nethods, of preparing onents used to make pol yuret hane foans,
wher e at 25sesaated Witfehysirelygahls ‘%ﬁj%‘ﬁ?"?s conbined with at |east one catal yst and

at | east_one acid, wherein the at ast I t o th th
et e SIOBR UL REPele ey o Prp Yt aastes ot praReeE safb s Bseli el 1y

det eri or ghie R¥Rirethdn@BoamkN@hétt VePorRIGWing agenbi caﬂﬂblaéd(y/lth allkgnart e, such as
met hyl formate; the catalyst can _be an am ne cat al d the acid can be
an or ganfaalyg peg ot ek pns Oy T teirbleas gady OWWg&gf‘g%&ﬂl,lgfr Q@Bé&'@{er, t he

i nventi 0£hc9E&V{h@%@ud’@tohmé%a@fyst%amat swdshagfidiBldateRbRg cvet fié.t Theof catal ysts
used in E yur et hane f oam pr oduction, where at | east one bl &ﬁéng agent is

conbi nedbhping agent cambe angey ] alkengalpssuch atmsthy) fammate: theesatalystcan Rk ei n t he at

| east Onﬁaf% exhing, Q‘Q%ac’icﬁcaﬁtbggﬁ ofghRP adi@tsBEh asTHBllc hhi@t the activity of the
catal yst does not substantially deteriorate over tinme. The bl owi ng agent

can be a[OaZ?L kiwla s@éolﬁ@'aﬁﬁhethe SHehiASréBAd Yietfoas BB iliAl el A6Vigcan be an

am ne ca acid can be an organic acid, such as formc acid.
[030] | nof;n@tal)estsmwm pals/pee&ane foam nrefietien. s iablpnti eac HIBWHESEEY ns sui t abl e

for preparlngeAYHIEINARCath9@Hd aSiihorden@id, &h&enaqﬁe Hiida¥t RE bRweAL al yst in
P

t he conposli tion remal ns stablfe over tine. | n such COWDOSI ti ons, at | east
one bl owageyt iagthet tharswe@n@uqhéblat\rhetaqtlaty df shesqatabysedeca peflsybstangially at | east one

aci d, Whﬁét?ljl&at%: Qfeﬁ%nel q‘ﬂ St O@k&%ﬁ‘ﬂa 4] alk%m%ieh &lchtab Athypt er, suc h that

the acti ecata not su tantla deteriofate over tine.
The bl owfmga@gtbmtatdasi ctrebeeml aal g ¢atadysk andhe acid sercbe @SOYE@EWN fushgfit e; the

cat al yst &an. at():% an

[030] In yet a third aspect, the invention provides compositions suitable for preparing
polyurethane foams, such that the activity of a catalyst in the composition remains stable
over time. In such compositions, at least one blowing agent is combined with at least one
catalyst and at least one acid, wherein the at least one blowing agent is other than water,
such that the activity of the catalyst does not substantially deteriorate over time. The
blowing agent can be an alkyl alkanoate, such as methyl formate; the catalyst can be an

amine catalyst, and the acid can be an organic acid, such as formic acid.

[031] In a fourth aspect, the invention provides polyurethane foams manufactured from
compositions wherein the activity of a catalyst remains stable over time. In such foams, at
least one blowing agent is combined with at least one catalyst and at least one acid,
wherein the at least one blowing agent is other than water, such that the activity of the
catalyst does not substantially deteriorate over time, and then mixed with a polyol-
containing composition. The blowing agent can be an alkyl-alkanoate, such as methyl
formate; the catalyst can be an amine catalyst, and the acid can be an organic acid, such as

formic acid.
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am ne catal yst, and the acid can be an organic acid, such as form c acid.
[031] In a fourth aspect, the invention provides pol yurethane foans

manuf act weadoderaamsgonposi ti ons wherein the activity of acraisalopsb72aenai ns
stable over time. In such foans, at |east one blow ng agent is conbined
with at | east one catal yst and at | east one acid, wherein the at |east one
bl owi ng HGehtIniall ashebie bf thh inveminethe asidcim behyaesenthby weighty from 18§ tot he cat al yst

does not .Sypstantially.deteriorate qgver tinme, and then mxed with a

pol yol co?ﬁ%’jﬂ%tﬁ&“‘(‘?%ﬁﬁ%‘é‘faﬁ"‘g?\%tﬁﬁ%mﬁFaot "Wy agent can be an al kyl - al kanoat e,
such as nethyl formate; the catal yst can be an am ne catal yst, and the acid
can be an organic acid, such as formc acid.[032] In all aspects of the

i nventio aci an.h re ' . 9 Oyof the nol ar
equi val e@tsstPﬁ}eﬁeeangrﬁ?hﬁé fe@ﬁ’{egsi a)‘/ségcl?st Tnggg‘f%gﬁma%é&é% %ee(ﬁe ; l&edgll?g)rg Qels, aspect s
and advawithgsfarendeltd tho dclimvengddestriptionedenplenad appenided dhiprsence to t he

foll ow ng description, exanples and appended clains. [034] DETAI LED

DESCRI PTI ON OF THE | NVENTI ON [ 035] The probl ens of the inperfect am ne
catal yst that produces foans that are too tight (as when nost bl ocked

cat al yst §03a}] eDETd] Edy DESORIPAIOWN O6 BHAEANMENTKONuch t hat cat al yst
activity deteriorates, is solved by the present invention using a sinple

and i-nexBBpi Ve preslbasdof tHdienpaeithinfe cafalyanhaeraliute fodnes thatlayeobo bilend
(conponent B), surprisingly and unexpectedly, elimnates the degradation of
ani ne cafa§Mrgn QOStﬁ@kﬁ‘i?ag“ly%s AR Py Yital pé@'n%@ﬁ'ﬁ?h?‘ikﬁc}t%?ft @BPght) of about
1% t o abagtvith QO¥kiGHhted, hesomRl 8y tiRGPadsvlihtia usinge: sifiplaandiabaleysvd s) ;
preferably from about 10%tQ abgut 433%,)“&]( t he m)b?r egui vlal ent of the
ani ne cafmsthpds (agaddiionef ap agidiofhg poly FEMPOBREY S UREETEY 300 9% of t he
mol ar - eqyh4aL&etly, Qfimiats &¥idagradaion oy Srhins Latalléts. aTiensid ipaddfeear£d enmbodi ment,
formic acid is added to cor;gonegt B V\herei&rt] t he bl ow agq agﬁlnt .n the
syst em i SonseRtrajion {hyrweight) offabai]1% to abewt 200%of g malar ANVERIOHPEFA A
Conponent, 4 £t@§,§}efémbl&%%ﬁmﬂazt R85 10BNt 40bR b1 IR Ak UV hIBEE o tHeQaind r om
conmponent s A an B, conponent A contains an )

catalyst(s); more preferably from about 50% to about 300% of the molar equivalent of the

amine catalyst(s). In a most preferred embodiment, formic acid is added to component B,

wherein the blowing agent in the system is methyl formate.

[036] II. Practicing the invention
[037] A. Component A
[038] 1. Isocyanates

[039] When manufacturing a foam from components A and B, component A contains an
isocyanate, or mixtures and combinations of discrete isocyanates, and preferably also a
surfactant. The isocyanate can be any of the isocyanates, organic or inorganic,
conventionally used in the production of polyurethane foams. Such polyisocyanates are
commonly used in the preparation of polyurethanes by reaction with compounds
containing two or more active hydrogen-containing groups. Any of the polyfunctional
isocyanates, such as isophorone diisocyanate, polymeric methylenebis (phenyl
isocyanate), 2,6-tolulene diisocyanate, 4,4’-methylenebis(phenyl isocyanate), dianisidine

diisocyanate, tolidine diisocyanate, hexamethylene diisocyanate, m-xylene diisocyanate,
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i socyanate, or m xtures and conbi nations of discrete isocyanates, and
preferably also a surfactant. The isocyanate can be any of the isocyanates,
organi ¢ owoi2o@wvgaszc, conventionally used in the productcwousedospoiyar et hane
foanms. Such pol yi socyanates are commonly used in the preparation of

pol yuret hanes by reaction with conpounds containing two or nore active

hydr ﬁgenl,émgptgalmerrglsgqyanm p-phayylerfe diisecypusdts/ §.omepthalaad diisspyepaipadres, such as

i sophoropne diisecyanate,, pal i . i s (phenyl isocyanate),
2,6-tol u? eeﬁélen! (?)"sséwgar'ltg’t légghgtgyl?%fﬂgﬁl%éﬁbé?@?’phenyI i socyanate), )

g! ani si dpcngnethylsnnplpmphﬁrgjisdcghriedB,ﬁeiildiehﬂdmyﬂnémethamwésdwibr@tﬁe

iisocyanate, mxylene dijsocya v ola D= . i L.socyanat e,

p- phenyl ylefg iisg ﬁﬁgi’é‘y&',?%—' ngr]}%heg’l %%201@%|Bé1%§%rgdﬂ§etagﬁ]&ggﬁenyl ene

di : socyﬁﬂwngl,enédiiée@ante,ttbmbﬂimdiisematdi;,idﬁmey)dmamene-m-diisocyanate, erc..

pol ymet hy].enepol.yphenyl i socyane, . '

3, 3- di ph VP'&T?REW’%%&R@@%&SP&Pib%S%"'f}asr‘f%‘% as mixiyres of the 220 0anat es, xylyl
g! | SOCYNRbMSrs o?goﬂrlérﬁld:uedwdia'te&ﬁcg;anmei 44 reomersphmeehylenebdiplsodysmaye, t ol uene
iisocynates, di phenyl methape- - di i socyanat e c.. . Mxtures,gf two or
nore i soPK ag\’g?"tgeéi OpRs Qf<t :meglﬁyiwehgﬁﬁ;%{g?uf%gérgg)pﬁgn ' Ogﬁaz%'& i soners

of tol ul aBReMidRryRRE: thefof 2arfdlso Bshed, 4' - i somers of net hyl enebi s(pheny!
i socyanate). Modified forns of 4,4 -nethylenebis (phenyl isocyanate) or

m xt ures[oab] t he 2,24'Blowm@agdntsand 4, 4' -i soner thereof can also be used.
[040] 2. Blowi ng agents [041] In addition, conponent A can contain a
bl owi ng f@aNt In aabitibusMporeat Adhmepnsichblawirggeet:, dlthowghripduding sush as

unnecessary. . In one enbodi ment, the blow ng agent. is an alkyl  alkanoate,
wi th met A§ANt MEPRRPRENHA| MY ISFeETasY r 8gne %P?‘{;'gfqtgggEl&‘ﬁ’a‘g&g%@&sr%'oar"?l of a

fsel eCE ed aﬁgrléﬁlizéie, ﬁltiﬁ g@a@t RrEas bah% /pretberew.seelr,ivaai/ésraad pekases of a sdldctednet hy|

or mat e. "derivative and/or precursor” of alkyl al kanoate is an
conposi t?&fi’il 4“]FP‘WHF g %‘WQG&S%F‘?@F Rlﬁﬁg%ft‘%‘al @etéi(ltf%r@?‘i‘éed to an inert carri e¥

wth respect to th i ni i j s of . .
o et Bkt sy el BB e

;ﬁg ff)'r Ogalkiyt Mkbatk lil,eanﬁ&ﬂég ko aait iK@ﬂ@ﬁﬁ@.wi{h}‘re@ecta& Higlreradikiag atedietisrafvat i ve
recursor are used, it is a conplex that intains the entire

st r uct ur eompongntye ad\B. oFherdgBvAN ALY Progursgy %Jé]ﬁ‘i' @gﬁ'a pRoate 'B%‘H‘GB‘StF? i on that

produces fﬁf&ti@ﬁa]ﬁw ofFhd<ARR alkEnale. IP4IEalB lalkhndatd dRFivative afid/or precursor are

used, it is a complex that maintains the entire structure as a moiety of the complex. A

"precursor” is a composition that produces an alkyl alkanoate at some point prior to, or

during, the foaming process.

[043] Other blowing agents can be present in addition to alkyl alkanoates. For example;
CFCs, HCFCs, HFCs, methylene chloride, hydrofluorocarbons, hydrocarbons or other
organic compounds can also be used. Water itself is a blowing agent and is almost
always present in at least residual quantities. The addition of an acid (or blend) to the
polyol blend (component B), surprisingly and unexpectedly, reduces or eliminates the
further degradation of amine catalysts . The acid (or blend) is added at from about 1% to
about 500% of the molar equivalent of the amine catalyst(s); preferably from about 10% to
about 400% of the molar equivalent of the amine catalyst(s); more preferably from about
50% to about 300% of the molar equivalent of the amine catalyst(s). The materials of
component A can be blended in any standard manner. The order of blending is not

particularly significant. Nevertheless, a convenient order of mixing is to add surfactant to
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during, the foam ng process. [043] O her blow ng agents can be present in

addition to al kyl al kanoates. For exanple, CFCs, HCFCs, HFCs, nethyl ene

chl or i de,wbydsenfibaser ocar bons, hydrocarbons or ot her orgaorwsecasponrads can

al so be used. Water itself is a blow ng agent and is al nbst al ways present
in at |least residual quantities. The addition of an acid (or blend) to the
pol yol biseryanate; amphaertadByhe asidriphibigirnidjhny, amtfinalip tpatkitteelblpwingeduces or

el i m nat es tt(he further degradation of am ne catalysts . The acid (or bl end)
i s added®® P PrEMYabout 1%to about 500% of the mol ar equival ent of the

am ne caf S)...preferabl y.fron 0% 1,0, %,of the nolar
equi val Zﬁl’@%fslt li%ﬁlélaté\%pﬁ%nogﬁlé {io r%gp)e';%%ﬁl!adlbﬁrsogél}atrh gﬁ?ggn?ég%{a out 50%to
about 30&faifs onber molediloveiagiageatscthe cokerthadomof tlewing gdny(s) i sympdrkat nat eri al s

of conponent A can bl ended in t andard er,. T, r.der.of blending
"5 ot pant bty 3 Grvretane ok BY REREL BB Thonal AT AR of s g
is to adw aboutl10%d BNLeigini Breyianalkamoarishdididoritativaardl/dripeccaspitheradf) bi t or, i f
any, and finally to add the blowng age S i.f any. [044 relative
proport i BIFY ca7 Mekig Rt nyen &S %WHEWB%“%@SM’E#&?MWS T%%%ﬁé%@tli%ggntai ns one
zr_ rm][e bbi@lé&i, ﬁ&h%ﬂggﬁmgbomh% lﬁmﬁgmttds ﬂioiuomé’/g}f)y bligi, nﬁcoagmnér?&) The cogponent

is from about 0.5% by wej t g apout. 0 i.ght referably about 2%
by wei ghturtaetanlisat makeur ﬁ?th%l%ﬂiﬂ/‘?' R’éwé'lg %/Pm%??igﬂ%f"eo'zsgyﬁgy 8're'ggtri vative ’
and/ or pgeHpsnt KnETaR@EN inHiliek fs dedredke béAnaAsdedichcasenaot ofhip% by

wei ght, referatt),l as. much as about 10% by wei ght, .sych as from.about 2% by
wei ght tg’aﬁBﬁlﬂS/léli‘/é”BSEhWEi‘sﬁﬁP? ths werehhplo "‘Rt% ép‘gaﬁlﬁ'ftgﬁg%{?ﬁce(? n nake up

I ess t hag, @bkt 2RoRYisovsh@ht . preferably about 0.75% by weight, of
N7

conponent A. If an acid inhibitor is desired, it can be included in a

concent [ gighpn_of b SuffadhRYindGhi%Bkoupigght, based on the wei ght of
conponen . Typically, the balance of conponent A is the isocyanate. [045]

3. Surfapjsgt &nP&tfvEriDaA! A8 QFackelEeth De (RS HorabethinerBMpaicnonal , A-si de
surfactant can '‘be incorporated into conponent A

\ ) Exag%)l S: of §§C h
sur f act aRranplerefed wripjednesudssiigoness sush g B R40BAG69); Do, 857 b 125,
ECE; 5315 3N, BrB333 ahdPB%es b b dgnlsI Rt idRmicA ColRNapletdplgtLas2o 1L);
(Union Carbide; Houston, TX); L-6202 and Y-10390 (Air Products; Allentown, PA), other
silicones and siloxaneoxyalkylene block copolymers (Bailey and O'Connor, 1958;

Ferrigno, 1963). The surfactant choice, while not essential to the present invention, affects

the cell structure in the produced foam.

[047] Other compositions, such as fire retardants, for example, those containing
bromine, chlorine or phosphorus, can also be included in the component A. Because the
fire retardant industry continues to be in constant flux, the available chemicals and
chemical families are also in flux. However, any fire retardant that is appropriate for use

in traditionally blown foams are appropriate for use in the foams of the invention.
[048] B. Component B
[049] 1. Polyol

[050] Component B contains at least one polyol. Component B typically consists of 50%
polyol(s) (by weight) to about 98% (by weight), preferably 70% (by weight) to about 92%
(by weight) of at least one polyol.

Page 8§



(Uni on Carbide; Houston, TX); L-6202 and Y-10390 (Air Products; Allentown,
PA), other silicones and sil oxaneoxyal kyl ene bl ock copol yners (Bail ey and

O Connor ,wd20@/01F86ri gno, 1963). The surfactant choi ce, pefriuseoosor72essenti al
to the present invention, affects the cell structure in the produced foam

[047] O her conpositions, such as fire retardants, for exanple, those

cont ai ni [951]brBhenusingohdtiy iformatsrin prvorsphg R gt leashanenfdly nedyol@tinuded in t he

componen A
conet ant rfigpdf BLE Bl Molydds pihes dpRbL AR ier SPAPUIES BOBOPE s i
flux. Hoamdhesa h}adwxyﬂ numb&r@f froniahout 204 atioyt K)9Pr Brsfdrahly thedrydrexal i n

traditio I f f th

vent | onitel s AR B0 7RO RGErE Bl Bout 28 0 ol DO BRIRI 0L L0 i s
at | eastfoamearpnhysnlp(r)efefr‘nb‘mm}ém fi&itly fiaval Hpweemsheprsfeokd B@lexybl yol (s) (by
) S DD B SRR BB i, O
colrrpolnﬁnthe prl?[ra;tndtel@&ltvox@hmnufer tﬁ‘f blalkokylsted polycle ppﬁmhﬁy aB is a

pol yal kox h | yol

o o Ko B B RS L B B R S P Yoo
h%/dr ?Xé:)%mwmf fy latedl ;ﬁ?ﬁ’ﬁa&b@d‘br &amble, abx?yﬁlko&&ﬁtedmhshatlpamimroabl y about 300 to
abou or i 0

However , WH%‘Cle‘@?‘H%Q’EBg]n%B‘?’ﬁ’ qd e?‘&ﬁg@gb . ’fi%?pi? %Pﬁfé)/a‘fk"’&)iat ASeCIO?‘faHg desired
end pr Odbhcélyce}rhﬁana ke ﬂoﬁ?ﬂ:staf ﬁdlﬁ(ﬂﬂarﬁm tftﬁhts@felﬂiﬁﬁz&noh o€ a &}D@hﬁpfa[eﬂ@ai&ydr oxyl

nunber. The pol yal koxyl at referably are pol yet hoxyl at ed,
pol ypr op8ikyTh& Oso‘ia“é giu’c“ﬁ?’ “alﬂ ﬁ'psﬁf’mma%r%res t her eof . The

pol yal kox | ated am ne n or, exa ol yal koxyl.a | i phatic
am ne or [B2R Pﬁ'%rH“?SBP&my .ong HE& rﬁﬁa‘i% ?ﬂfﬁ?a%@ é%ﬁ'éyr cﬁ)ﬁ a& or exanple, a
|t0<r3;yal k?ism!y]@E aertnsew;mf&@r @{th@bysﬁmﬁ blﬁsse@ﬂﬁh b@ed bl apRPHSINt Boby)mlpomn be a

nsesterification o er epht e or r oIs can be
made i ndPvel Gty ober plyleasrell Brte é?t]aﬁtf)t‘?ﬁ pBBOL?&Feée’gif'% “one of the
three cl aﬁ&ecﬁas@é‘s (e 1¥Qh§tzotaq)6faﬂ JQM‘@ME\@&)I &nh@ﬁolmioxszllaﬁedhmm any two or all
three of the classes, can be use onent pen

polyalkoxylated ethers and polyester polyols) make up more than about 5(8 Yo by weight of

all the polyols of component B, and at least about 50% by weight of component B.

[053] Other useful polyhydric compounds, whether or not an alkyl alkanoate is used
as a blowing agent and in addition to those listed above, include ethylene glycol,
propylene glycol, diethylene glycol, dipropylene glycol, glycerol, pentaerythritol,
sorbitol, sucrose, methyl glucoside, glucose, efc.. Polyamine compounds that can be
reacted with alkylene oxide to prepare amine-based polyols include mono-, di-, and
trietha-nol amine, ethylene diamine, diethylene diamine, toluene diamine, efc.. These
polyhydric alcohols and polyamine compounds can be reacted separately with alkylene
oxides, or they can be pre-mixed in the preparation of polyether polyol mixtures or
blends. Preferred polyester polyols are those based on terephthalic, phthalic, isophthalic,

adipic, succinic, glutaric, fumaric acid(s), and combinations thereof.

[054] 2. Acids

[055] In those compositions in which a blowing agent can hydrolyze or otherwise
deteriorate, such that a catalyst in the mixture is attacked with consequent reduction in

catalytic activity, an acid is added to the mix to protect the susceptible catalyst. Any
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B can contain other polyols as well; preferably, the total of all polyols
present fromthe three classes (that is, the total of all polyols from any
of the polvpabdmmydzat ed am nes, pol yal koxyl ated et hers amdTpshysst2as

pol yol s) nmake up nore than about 50% by wei ght of all the polyols of
conponent B, and at |east about 50% by wei ght of conponent B. [053] O her
usef ul poiytiydeiil or bongroicradsd thettrseteets theranting caialystifiom acidkegenested bys used as a
bl owi ng i-n.addifi i i t hyl ene

gl ycol, %?gg@Pgﬁg‘6?&@8W?§8§%¥hﬁ?@ﬁgﬁgfégﬁ%sﬁéupQ%%§ﬁ%ﬁ%lg yggl, gl ycer ol
pent aer yProtdction corsBishiftnedintainingraoceestampytdiyhe rghetpnghiddhat gemwitsshe et c. .

Pol yam ne_c.o und hat .ca it dl to prepare

ami ne- bast ﬁ“g‘% %’I@aﬁt“%{s |°6 éaqir?%ﬁ%{o,g&gw{,ﬂoygnad%t%e ‘ g@ﬁg&g%&ne, et hyl ene

di am ne, patfeeinhiydee dehydicaRnthaefundtmhsien@ottitaht amineehtlyst Fhmseidotlaghisdr i ¢

al cohol s_an ol yam ne conpounds._can. reacted separately wth al kyl ene
oxi des, Wtaglt‘i&}' %gm'b%e"&aé’-ar‘?ﬂ?@&aﬁeﬁ C'tdggavﬁraepg%r%f aﬁ%‘ﬂﬁ%* b’pné Vet her pol yol

m Xt ur espreferddle 049; afdr mbrepreferaplyl Oy SPrefergny yhel widis ergahiws dabkddibton
terephthalic, gﬁ%?alic | sopht halic, adipic, succinic, glutaric, fumaric
aci d(s) , SOMLRBRIFS REFYIRRLE aCHiSy eof . [054] 2. Acids [055] In those
conpositions in which a bl ow ng agent can hydrol yze or otherw se
deteriorate, such that a catalyst in the mxture is attacked with
consequent reduction in catalytic BLIEIty, an acid is added to the mx to
pr ot ect = ihle cs — Anyorganic—aci-d—or—i gari-e—aci d t hat
protects the am ne catal yst = &3t ed by the hydrolysis of a

bl owi ng agent or othgémingredient Bﬁ conponent B, gan be used. Protection
consists of maintaininNg a constancy of the reaction rate that pernmits the
conti nued PRk &i®f the final preduiuordnidtdtsufosietid mventlal change in
the performance. Any acid that functions to protect the am ne catalyst from
aci d attackoring asidi t abl e for use. | n3-genbeenesyfmicorsid at e aci d¥-have a pKa

greater th - nore preferably 0-10;.and.nore .pr.eferably 0-5., Preferably
the acid i@%ﬁé‘&ﬁ‘f‘%. Table 1 lists g‘%‘?mm&h&%s IR0 Y e 2 e, CTABLE 1

Exanpl es of.ospydtalt @y 1ppb@Sine-N'-2-

7.55 trifluoroacetic acid 0.0
ethane-sulphonic acid
N-2-hydroxycthylpipcrazine-N'-3-
Y YERYIPIP 8.00 picric acid 0.3
propane-sulphonic acid
Imidazole 7.00 squaric acid 1.5
2-(N- holino) ethanesulphonic
(N-morpholino) P 6.15 trichloroacetic acid 0.77
acid
3-(N-morpholino) propanesulphonic
(N-morp ) prop P 7.20 oxalic acid 1.2
acid
iperazine-N-N’-bis (2-
PIP ( 6.80 dichloroacetic acid 1.25
ethanesulphonic acid)
Phenol 9.99 fluoroacetic acid 2.6
o-Phosphoric acid (1) 2.12 chloroacetic acid 2.87
o-Phosphoric acid (2) 7.21 citric acid 3.13
iperazine-1,4-bis(2-
pipet ( 7.85 formic acid 3.75

hydroxypropanesulfonic acid)
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Aci d pKa Acid pKa Diethylmalonic acid 7.20 trifiuoromethanesul fonic acid 13
Form c acid 3.75 benzenesulfonic acid 2.5 dycylglycine 8.40

net hanesuvbenéemiassd 2. 0 N-2- hydroxyet hyl pi per azi ne- N - PCTUIS2E5/027244
trifluoroacetic acid 0.0 ethane-sul phonic acid

N-2- hydr oxyct hyl pi pcrazine-N -3- 8.00 picric acid 0.3 propane-sul phonic

?CI dh: m dazol e 7. 00 squarl c acid Jl“A'BL?E-l(I\I- nmor phol i no) et hanesul phonic 6. 15
ri chl or oace ror-phet-rer—prepanesutphonie- 7. 20
oxalic acid 1.2 aC|d p| peraz RRANINESN : —@SﬁG 80 dichl oroacetic acid 1.25
et hanesul phoni ¢ aci d) .Phenol 9.99 f Iyoroacetlc ag{ &y 2. 6 o-Phosporic acid
(1) 2.12 chl oroaceti'c acid 2.87 o-Phosphoric acid (2) 7.21 citric acid 3.13

pi perazi nesucdindabidg()2- 7.85 form c 4ard dasdorbl deyddr oxypr opanesubflani ¢
aci d) TABLE 1 Exanples o f suitable acids

Succinic acid (2) 5.57 benzoic acid 4.20
3-[tris (hydroxymethyl) methyl] amino
Y Y ) v 8.40 acetic acid 4.75
propanesulphonic acid
2-[tris (hydroxymothyl) methyl] amino
[ Y Y 2 v 7.50 thiophenol 6.6
ethanesulphonic acid
Tricine (N-[tris (hydroxymethyl
: Ltris (hy Y ¥ 8.15 tropolone 6.7
methy] glycine)
TRIS (tris (hydroxylmethyl
ty Y ¥ 8.30 p-nitrophenol 7.2
aminomethane)
malonaldehyde 5.0  peracetic acid 8.2
Meldrum'’s acid 5.1 succinimide 9.6
2,4-pentanedione 8.9  phenol 10.0
hydrocyanic acid 9.2  chloral hydrate 10.0
nitromethane 10.2 benzenesulfonamide 10.1
5,5-dimethyl-1,3-cyclohexadione 4.8 Dinitromethane 3.6

[056] For example, in foams where an alkyl alkanoate is used as a blowing agent with
an amine catalyst, the blowing agent can hydrolyze and form an acid that attacks the
catalyst. To prevent degradation in catalytic activity, an acid is added, such as formic
acid, to at least about 1% to about 500% of the molar equivalent of the susceptible

catalyst. Table 2 lists examples of amine catalysts.

TABLE 2
Examples of amine catalysts
Class Examples
N,N-dialkylpiperazines N,N-dimethylpiperazine, N,N-diethylpiperazine
trialkylamines trimethylamine
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Acid pKa Acid pKa Succinic acid (1) 4.19 ascorbic acid 4.17 Succinic acid
(2) 5.57 benzoic acid 4.20 3-[tris (hydroxynethyl) nmethyl] am no 8. 40
aceti c aowo 2doefii7g380panesul phonic acid 2-[tris (hydroxymotrhyskiosnetbyl |

am no 7.50 thiophenol 6.6 ethanesul phonic acid Tricine (N-[tris
(hydroxymethyl) 8.15 tropolone 6.7 nethy] glycine) TRIS (tris

(hydr oxyl net hyI) 8.30 p- nltrophen('ﬂABLE22 am nomet hane) mal onal dehyde 5.0
peracetn, actd—8—2—Metdrum LT de 9.6 2, 4-pentanedi one 8.9
phenol 10.0 hydrocyani c aci Enghb]g&afainj%émly )Isl/dr ate 10.0 I’llptl‘OITEt hane
1100. . 22 benzene@lalssf onam de 10.1 5, 5-di rret hyExahwasscycI ohexadl one 4.8
D|n|tro H ifs 3 xtkanoate is
used a s a bI owi ng agent Wlthmgt ylamine o at al yst t he bl owi ng agent can
hydrol yze and forma n acid tthgiitymidiecks t he catal yst. To prevent

degradation in catalytic actiyv S a su as formc acid,
to at |east about 1%to about %éié%?bk?y?lo '%'9}?8}&8?8 %}ﬂ?‘%‘ﬁ?ﬁ'{""ﬁf t he
suscepti bl e catal yst. Tabl e Zandithd BwexalRyl desivarives tetene(eqpt al ysts. TABLE 2

2-methyl triethylene diamine

2,3-dimethyl triethylene diamine

2,5-diethyl triethylene diamine

2,6-diisopropyl triethylene diamine)
N,N',N"-trialkylaminoalkyl- N,N'N"-tris(dimethylaminomethyl)hexahydrotriazine
hexarihydrotriazines N,N',N"-tris(dimethylaminoethyl)hexahydrotriazine

N,N'N"-tris(dimethylaminopropyl)hexahydrotriazme

N,N',N"-tris(diethylaminoethyl)hexahydrotriazine

N,N'N"-tris(diethylaminopropyl)hexahydro-triazine

mono-, di-, and tri- 2-(dimethylaminomethyl)phenol
(dialkylaminoalkyl) 2-dimethylaminobutyl)phenol
monohydric phenols or 2-(diethylaminoethyl)phenol
thiophenols (e.g.,) 2-(diethylaminobutyl)phenol

2-(dimethylaminomethyl)thiophenol
2-(diethylaminoethyl)thiophenol
2,4-bis-(dimethylaminoethyl)phenol,
2,4-bis(dipropylaminobutyl)phenol
2,4-bis(dipropylaminoethyl)phenol

2,4- bis(dimethylaminoethyl)thiophenol,
2,4- bis(diethylaminopropyl)triophenol,
2,4- bis(dipropylaminoethyl)thiophenol,
2,4,6- tris(dimethylaminoethyl)phenol
2,4,6- tris(diethylaminoethyl)phenol
2,4,6- tris(dipropylaminomethyl)phenol
2,4,6- tris(diethylaminoethyl)thiophenol
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Exanples o f am ne catal ysts O ass Exanpl es N, N-di al kyl pi per azi nes

N, N- di net hyl pi perazi ne, N, N-di et hyl pi perazi ne tri al kyl am nes

tri met hylwoi2oe/ABE 2 Exanpl es of amine catal ysts C assPErarspéoss27244
triethylam ne tributylamne |, 4-di azabi cycl o(2-2-2)octane (triethylene
di am ne) and the | ower-al kyl derivatives thereof (e.g., 2-nethyl

triet Eyl ene gi am ne 2, 3 di net hyl fMiBéJ:E}ﬂ/I ene'di am ne 2, 5 di et hyl

triet yl ene—di-amne 26 e re—diantne

NN LN~ trial Kyl am noal kyl TR Rn SRy b e BT &S )

N, N N'-tri s(di meClayd am nomet hyl ) hexahydr ot r iExaimpéeshexar i hydrotri azines N N

, N'-tri
N, N N'-tris(di methyl ani nopro%i’?"h R ehEmingsylthiophenol

N, N', N'- Nr NsfdNet hyl ami noet hyﬂJ,N‘INXr&'hydf[rﬁ)-tetHya-lBﬂﬁopanedlamine

NN'N'-trsd t hyl | d di - .
2- (dl met lep%lh'}l{ g]ds%éﬂ%{’q“;\]%g%gg%&%\gﬁéﬁk%v&ﬁft ll la:ibliltjine ammé b= and tri

2- di met hyl am nobut yl ) phenol nopgRydtkanpiign@hHer@diamine

2- (di et hyl am noet hyl ) phenol thi ophenol 2- (di et hyl am nobut yl ) phenol
2- (di rret% YW-ani nonet hyl ) t hi opH&Abimety Yéﬁyéf"ﬁ?g'éﬁﬁ%'ﬁﬁet hyl') t hi ophenol

2, 4- bi s- likgRY Ph&TRARENY | ) PRRNGkthyRydokix§laghiie opy| am nobut yl) phenol
N-alkylmorpholines N-methylmorpholine,

N-ethylmorpholine
N,N-dialkylalkanolamines‘ N,N-dimethylethanolamine,
N,N-diethylethanolamine

N,N,N',N'- N,N,N',N'-tetramethylguanidine,
tetraalkylguanidines N,N,N',N'-tetraethylguanidine
[057] 3. Blowing agents

[058] Lower levels of blowing agent than are usually found in comparable foams

utilizing HCFC blowing agents can be used. For example, a preferred formulation is

shown in Table 3.

TABLE 3
Example of a preferred formulation
Constitutent % (by weight)

Component A Isocyanate 96.7

Surfactant 1.3

Methyl formatc;, 2.0
Component B Polyalkoxylated ether 4.5

Polyalkoxylated ether 71.48

Polyalkoxylated amine 10.0

Surfactant 1.5

Catalyst 1 0.59
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2, 4- bi s(di propyl am noet hyl ) phenol 2, 4- bi s(di met hyl am noet hyl) t hi ophenol,
2,4- bis(diethylam nopropyl)triophenol, 2,4-
bi s(di pr opplasimnesshyl )t hi ophenol, 2,4,6- tris(dimethyl oirnsedspbpphenol
2,4,6- tris(diethylan noethyl)phenol 2,4,6- tris(dipropylam nonethyl)phenol
2,4,6- tris(diethylam noethyl)thiophenol TABLE 2 Exanpl es of am ne catal ysts
CN:I % SN Exanples 2,4,6- tris(dinmet hyII/’é}hEnbet hyI )th| ophenol N, N, NIN -

' N t ot r o At Iy | Dy

, N, , N I.CI.I(J.III'CLII)’I — 0 I Kyld.l KyleneCII ami nes

N, NN ,N -tetranet hyl -1, 3- eo EB ??%':ﬂgd%ﬁnﬁalngﬁl
y, Ni E N -tetranet hyI et hyI ened| anﬁ:cmstnMehb N, N— d| et wgu(mngmxw ani ne,

yl eyele y ‘ y ohexy N2 nes
N- net hyl nor phol i ne, N et hyI j ¥§(5 i ne N, N-di aI kyl aI kanol’ am nes

N, N- di net hyl et hanol am ne, N,slygshyl et hanol amine N, N, N.JN -

N, N, N, N -tetranethyl guani di ne, tetraal kyl guani di nes

N, N, N, N -tetraet hyl guani di r@”[eO‘S?] 3. Bl ow ng agents [%)%%] Lower | evel s of
bl owi ng agent than are usual{yyefound in conparable foangsutilizing HCFC

bl owi ng agents can be used. For exanple, a preferred forpulation is shown
in Table 3. TABLE 3 Methyl formate 3.58

Formic acid 0.48

[059] Such a formulation of component B as presented in Table 3 results in a solution
where the catalysts retain consistent activity over the life of the solution. This and other
component B solutions formulated with an acid of the blowing agent retain consistent
catalyst activity over time. For example, acceptable reactivity drifts are determined by the
end-product and the specific appl'ication of the product. Preferably, the reactivity drift
stays within acceptable ranges in excess of 1 week, more preferably, in excess of 6
months, most preferably, in excess of 2 years. Those of ordinary skill in the art of
producing polyurethane foams can easily adjust the types and quantities of each polyol and
the ratio of alkyl alkanoate to water in the formula such that the desired properties of the

finished foam are achieved.

[060] Water in component B can be from 0% to about 5%, preferably about 0.5% to
about 4%, more preferably about 1% to about 3% (by weight). Water can serve as a

blowing agent as well as add rigidity to the resulting foam.

[061] The alkyl alkanoate in component B is preferably methyl formate and/or any
derivative and/or precursor thereof. The alkyl alkanoate constitutes as much as about
15%, preferably about 2% to about 15% (by weight) of component B. The acid is present

in a sufficient amount to retain the activity of any amine catalysts.

[062] The alkyl alkanoate, as well as the acid, can be introduced by a separate stream in
addition or in place of that which can be in either or both of components A and B. The
concentrations of alkyl alkanoate in components A and B and the amount introduced to the

reaction mixture by way of a separate stream are adjusted and coordinated so that the
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Exanpl e of a preferred fornulation Constitutent % (by wei ght) Conponent A

| socyanate 96.7 Surfactant 1.3 Methyl formate 2.0 Conponent B

Pol yal koxwbaveshietsder 4.5 Pol yal koxyl ated et her 71. 48 Pecyalskesypbzued ani ne
10.0 Surfactant 1.5 Catalyst 1 0.59TABLE 3 Exanple of a preferred

formul ati on Constitutent %aﬁ]b wei ght) Catalyst 2 0.19 Catalyst 3 0.12

Di | uent 5esBlbing\gensentratign ofitet yKyIfWM@(@dwaWW@r aecerse. thsedfps59] Such a
formul ati f : 4 0l U ' ol ution
wnere. t e P ERTR ARG ReTonPORREN SR} Ml SpirRe SrdaiR oy, bbefofi b

sol ut i on thetthiabweight of theaesubimgpoiars isgrosoabent Bhato sbonm2atpederably fromn aci d of

t he bl ow i | h MLt | te. For
exanpl e, ag%ég&qg%F(geﬁ?g’agtﬁé\?i '?d fi {ﬁ%&{l {s&é{?ﬂéey%g% g]gr:a&m!]e\réllget(s)\é t?ge\égrﬁ'etﬂé&g- product and
t he speciifduseafopéiaomie, GRCaHRUseHEFOs UHiES, IFdeicanbaits gthertaiicy] nlsarsiates,i ty drift

stays w %P%/Q'r'r%sﬁ?ﬁﬁ%?‘%ﬁ%@{’“ﬁ?%ﬁéPfgﬂfﬁﬁ%? of 1 week, nore preferably, in

excess o . . , 1'n excess of 2 years. Those of .
the typed®ha Mttt folk i BRAOHE SRS, LGB, LRATB B PR Y o2t o
wat er i n it the tdtarcombmatsancdf atl liggredidnts rdiesd togeth@to foemta fesming ntikere

should be substantially free (less than 1% by weight) of CFCs, HCFCs, HFCs, HFEs and

hydrocarbons; more preferably, no CFCs, HCFCs, HFCs, HFEs and hydrocarbons are

present. The mixture to blow the foam is preferably also substantially free, more

preferably, devoid, of any other substituted or unsubstituted hydrocarbon. Ideally, the

foaming mixture is substantially free, more optimally devoid, of any other organic

compound that acts as a blowing agent.

[064] The polyols in the combination need not form a separate composition; it is
unnecessary to mix the constituents of the mixture together to form a premix and then to
form component B by mixing the premix with the remaining ingredients of component B.
The ingredients of component B can be mixed in any order, and the polyols can be added

separately from each other as separate ingredients to form component B.
[065] 5. Catalysts

[066] .In addition to the amine catalysts listed in Table 2, any organometallic
compound known to be a catalyst in the reaction between an isocyanate group and an
active hydrogen-containing group can be used as a catalyst. Such catalysts include,
but not limited to, the organic acid salts of, and the organometallic derivatives of,
bismuth, lead, tin, iron, antimony, uranium, cadmium, cobalt, thorium, aluminum,
mercury, zinc, nickel, cerium, molybdenum, vanadium, copper, manganese, and

zirconium.
[067] 6. Other agents

[068] Component B can also contain other ingredients as desired. Optional additives
such as dispersing agents, cell stabilizers, surfactants, flame retardants, and the like,

that are commonly used in the fabrication of polymer foams can be used in the
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finished foam are achieved. [060] Water in conponent B can be fromO0%to
about 5% preferably about 0.5%to about 4% nore preferably about 1%to
about 3%Wbyoswrilgiss) . Water can serve as a bl owi ng agentrcaasessiozass add
rigidity to the resulting foam [061] The al kyl al kanoate in conponent B is
preferably nethyl formate and/ or gzny derlvatlve and/ or EfEﬁéecursor t her eof .

The al kyl X@F?fﬁr‘?ﬁg’("é“\%‘ﬂgﬁl For xempée, pirsphorys-pssdflamsogtapdagt addifbiey about 2%

to about ddm%e(U3¥d Ve a6itY rhtapdan6p ERREIGAE Bfindh@ 1186 uEkulteScaR MR TBHinddNf @
sufficient armunt toretain the activity of any am ne catal ysts. [062] The

al kyl al k2i§8nr-8licone ppdymers arerysgd éscﬁudfa"'éa‘ﬁ ihthejrpactigaidd by a separate
streamin %gf (hlon or in place of that which can be in either or both of
corponent ¥ (heroptiphal a@SHB’éﬁtSP%{T IsgRereatic and greapiciissacen #lee Bonponents A

and B andudebe ERMMPRS of Mof KGR ﬁcﬁxh@cil&ﬁﬁtdaﬂ{bnmexﬁéﬁlﬁn Byran@¥i1Rh, @
separate st ream are adj usted and coordi nated so that theresulting

concent r afASnaHMenyt aides) ¢g s examplesoitoaganis filess if\ﬁ&tdie\ﬂéﬁ waitdus polymetsur sor
ther eof) Qfdﬂégmyn{e%&t\hﬁ}rl cHQS?i'ae ml%ﬁlrﬁget%nmﬂ@mtﬁlepkt%g Bhalifingeparate

streans, if any, based on the total weig of the resu?tlng mxture, is
f r om aboubartisk exyalkylatedimolaminee pisr ar:aawaeﬁ@m @palso bst%sccb Patioutari§% O her

bl owi ng al-%%:fgn%d(éﬁersbﬁe Hl%?éjdé?fvearfrohﬁcﬁé&rb l @ﬁl@rguc 8}??1?1‘2 IF]Q I‘f% for

exanpl e, droc ons anoat es,

wel | as aWC'éit%é%afl@nmml% ahthakic, dsaphthetc alrcttiemhtha[@@G]is I\/br e preferably, t he
total anmount of bl owi ng agent present in each conponent and in the total
conbi nat i B0lofFoapxamnieyedits etrdpnhriswadics thegeedntainingbroming ehlfringrarng i xt ur e

shoul d beys NEAnaei f HCFCs, HFCs,

HFEs and %ylcsil@%@gr 02’% ieol rogﬁ%dgh Zl?ea ?LPG ‘E?(w %%f’scg &E(sr:s HFEs and

hydr ocar besmynen eussd additives afEHe/dmxxlt-qmalmmg doimpasitions, swhes ¢astoppidf er abl y al so

substanti ot h subs ituted or
@rblln%lc{f{ Efestego%l co% %& ?F&»Yyl%tgda% 19)15 g&d ?éwef-n&ers%or exanH)Sei, otiall y

unsubstitute ocar oant ng 'S Su

free, rmrleetbpltﬁmmel)wmdefmmadpn mrmbamlgsootiihmntsor gani ¢ conpound that acts as a
bl owi ng agent. [064] The polyols in the conbination need not forma

separ at e Wdtipdsi Farmmg the fomm unnecessary to mix the constituents of the

m xture together to forma prem x and then to
[072] Component A and component B can be mixed, such as through a static mix, high

pressure mix or impingement mix chamber or any other device commonly known in the
industry, by standard procedures to produce a homogenous blend. In a preferred
embodiment, a one-shot method of foam fabrication is used, whereby the isocyanate
containing stream (component A) and the polyol-containing and catalyst-containing
stream (component B) are mixed. Each of these streams is preferably liquid in which
all of the various additives are preferably soluble, although dispersions utilizing solid

components can be used as desired.

[073] Preferably component A and component B are mixed such that there is about 0.3 to
about 1.2 polyol equivalents per equivalent polyisocyanate. “Polyol equivalent” means
the weight component B used in the foam divided by the equivalent weight of component
B. “Polyisocyanate equivalent” means the weight component A used in the foam divided

by the equivalent weight of component A.
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form conponent B by m xing the prem x with the remaining ingredients of
conponent B. The ingredients of conponent B can be m xed in any order, and
t he pol yowe 2e@nibs3added separately from each other as separsados/opmegs edi ent s
to formconponent B. [065] 5. Catalysts [066] In addition to the am ne
catalysts listed in Table 2, any organonetal lic conpound known to be a

cat al yst [074] tEvansdexct i on bet ween an isocyanate group and an active
hydrogen-contai ning group can be used as a catalyst. Such catalysts

i ncl ude, [36}] Withoutifuritteeelatiogtion e isdreeved maamed;kdlad irsthert camy dsing e

g;gﬁ,‘nﬁﬁ})r%aebgcht e“ ﬁprﬁ Idxgn ¢ aﬂresentl?ﬁ\%w&nqo its ?\ﬂfést e&{eﬂt THe ﬂloﬁqg i mony, urani um

am num mercur C, nic cerium

ol ybdenemnp&'araaacbffwﬁd tyopgyart jlluseatpaned eot banrdiyzxf hmrnmguhn re@aditie 6. Ot her
agents [8.6%}a Conmponent B can al so contain other ingredients as desired.
Opt i onal “848i% Y ves such as di spersing agents, cell stabilizers,

surfact am % etardants, and the like, that are commonly used in the
fabri cat ] é’y{nsr foanms can be used in theprocess of the invention.

For exa 0 orus-based fl retar d i e used if
fl ame rgwma@% §PEY C&E f pigasured af‘lgn%%? com?qrgaattgtthe rg{?ﬂg Oﬁgﬁ ﬁe Obt ai ned i f
or gano- sb}oidmnefomduwirelfeet far each skxanied systand. aCheandcsivitias ¢dnédbedetamninegh m x. [ 069]

Q her opti.on addl ives C s_l.norganic and organic fillers, can also
be used. “E&%ﬁﬁlsgg‘go el “H’(‘fraaiwf‘c?"l?re‘f {I‘EFS i nclude cal ci um carbonate, barium

sul fat e, antinony oxides, etc.; exanples of organic fillers
i ncl ude {‘ﬁéﬁ vgfllng\glﬁ%gil yrrers and copol ymers of vinyl chloride, vinyl

acet at e, yL.oni ren arti.all ted nel am ne,
etc. gﬁ% éé‘f‘%t‘ﬁ‘f‘ ‘(')rel?gt"ﬁggr mrqy: oy gOf%‘f S?écr’te éf{rh gcfJ g‘st ers are
t hose deﬁdheeﬁ 1d & ehin direeerpbmxylmé" maindﬁcterssardbeamn@X'aﬂrnngy -sométbimg dike succi ni c,

glutari Cb rﬁl eic, phthalic, isophthalic and terephthalic acids. [070] For
exanpl e, 4P § ¥t et ardant, such as those contai ni ng bromine, chlorine or

phosphor ncor or ated i g m xture to inpart fire.resistance.
Ot her comhl 3“\9%?8" G em;gtg aEFr'BadeEi& @W cont ai ni ng conpositions, such as
castor OI[681] 1. Take a 10-second shot into a 30-gallon plastic bag and smultaneously start

the stopwatch.

[082] -2. At about 60-seconds, poke a wire into the rising chemical at least 12 inches
deep and take it out again. Repeat poking wire in and out of the rising chemical at 5-
second intervals until the foam sticks to the wire and forms a bubble gum-like string. Do

not poke the same place twice.
[083] 3. Record time the String-Gel took place.

[084] Tongue depressors or Popsicle sticks should not be used for String-Gel because
they do not go deep enough into the rising foam. A wire similar to a coat hanger is

suitable.
[085] TACK-FREE

[086] Tack-Free is the measure of time from the beginning of the shot until the foam

becomes "tack-free" or does not stick to fingertip when touched tightly.
[087] A Tack-Free measurement may be made as follows:

[088] 1. Follow Step 1-3 for String-Gel.
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aromati c polyesters, glycols and/or al koxylated sorbitols, acid scavengers
(for exanple, a- nethyl styrene), acid formation inhibitors or diluents.
[071] C. Wwormieng7438e foam [072] Conponent A and conponerCTESe@s/obm4am xed,
such as through a static mx, high pressure mx or inpingenent m x chanber
or any other device commonly known in the industry, by standard procedures
to produfis9p honogweews flolmahelstart of the ghoe fingtil fexan barbmes Trktfrecdome- shot net hod

of foamfabrication i s used erehy. the isocyanate containing stream
(conpone st &ﬁ‘ﬁﬁ‘ﬁﬂ‘%@%ﬁ?hae?%‘ﬁ‘%g“ and cat al yst-contai ning stream

(conpone ), are m xed. Each of these streans is preferably liquid in
whi ch al [69813 ¥he \}{?F?rgg'%e WHHiti ves are preferably sol uble, although

di spersi uti.lizi lid c onents u S..desi . [073]
Preferab @ﬁ:o#fﬁ%'gﬁpg‘ﬂs%ﬁlﬂg%%ﬁ8ar1'1trbeée°§$ebd?1%>r<ne%gg%c Sh? ﬁ'ZWﬁ”Q" e is about
0. 3 t o algetis obseRepGirsy ahd EqpUiPfrad ie fitrhepabisereefli v alimpartaooloykiespiby alastice. " Pol yol
equi val ent " nsg the weight. c opent B.used in the foam divided by the
equi val eﬁfg %@?ﬁi‘.?‘%ﬁ g%“&ﬁiﬁ’gh‘ﬁﬂlta?%& tpﬁﬁ??‘l"%@?ﬁ%at e equival ent" means the
wei ght ¢ nent A used in the foam diyvided by the equivalen { ght of
corrponenfd%j)[%9"‘11?]‘V'F.")(%fﬁ?ﬂIa@é"e["ﬁtﬂ?]St W"tgﬁ%ei\ﬁlfyq??ﬂ”?%é‘rs agloaq%ﬁa eflto%v?thlgiﬁd is

bel i eved witait femec sdid Added vias dedgniasd. Foams wesibhgvi id, priemddiwgkdescri pti on,
us the present invention to its fullest extent. The foll ow ng exanples are
of fered BYeriRiNUAIng F?‘UB‘?’W&‘?‘? Hﬁﬁéﬁﬁwﬁl&cﬁ“t B“g}é(\/\@gf tﬁ?esloﬁﬁf'tr‘?ar‘fgvl%eer? emai ni ng

di scl osupgayddQ< GéscE¥ampbe:, ind B¢ ddta PRAED. i TheldytaciBexpressed astimedf gahd t hen
conpared to the profile_of the cr;.yen‘i cal product informati %Q heet for each
cheni cal reagyigrlabind andEigune,)p) ands ehagesef TRefXinysonRgreddp Hig PeFEneeh i ng- cel
tinme ando'l;@&igs—(ﬁggwtaharp;gu{eqz )] STRING GEL [079] String-Gel is the neasure
of time fromthe beginning of the shot until the foam adheres to a thin
wire (approx. 1/16" in dianmeter) and becones "stringy'-sonething |ike

TABLE 3

Results of gel reactivity over time in foams formed with and without acid

Time (weeks) AA*-blown foam no acid (seconds) AA*-blown foam with acid (seconds)

0 78 80
1 92 80
2 100 79
3 106 78
4 112 79

*AA, alkyl alkanoate

[093] As shown in Figure 1a and Table 3, when the acid is not present, the gel reactivity
declines over time, so that at 4 weeks after formulating component B, gel reactivity
requires 20 more seconds than at baseline (Fig. 1a, diamonds). However, when formic
acid is present, reactivity does not decline, remaining at 78-80 seconds (Fig. 1a, squares).
Figure 1b and Table 4 report these results as percentage of change from baseline,
reinforcing the dramatic effect acid has upon protecting the amine catalyst from reactivity

drift and degradation. The percent of reactivity change reaches 45% at 4 weeks when acid
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bubbl e gum [080] String-CGel neasurenents are made as follows: [081] 1.
Take a 10-second shot into a 30-gallon plastic bag and sinmul taneously start
t he st opvwabdchos/(1082] 2. At about 60-seconds, poke a wi r ecirrseodser2nd si ng
chem cal at | east 12 inches deep and take it out again. Repeat poking wire
in and out_ of the |ng .chenj cal . a econd intervals until the foam
sticks tolstrhoép'\'ﬂser"e ?'H%"rgé) Bvlyﬂf)fhét @ﬂﬁ’}elcf"ﬂg‘)’?{‘?‘ioﬁ@m'%acfpot poke the same
pl ace tw mgxﬁﬂ&ﬂuc&ateaeﬁmrﬂaﬁgerm -1.598 18S0%i(Rig-16edqubre9k pl ace. [084] Tongue
depressors or Popsicle sticks should not be used for String-Gel because
they do not go deep enough into theTABaErag foam A wre simlar to a coat
hanger i ¢ 3 R : E&ek-—Er—ee—L—s—t—he—-rrea&%e—of time
fromthe beg Rl BERE ST 2 5 tagd or does
not sti ck Time twaag@rtl pA\memowﬂﬁhﬁd) dclcgl% : [AQ&ZhoAJ@dakwEﬁ 8&d easuUr enent
may be nade—as follows: [088] 1. Follow fnn 1-3 for QTI‘I ng-Cel [089] 2.
Measur e fromthe start of the sfot until foam becomes "Pack-free" or no

| onger sticks {o the fingertipwgen touched Iightly. [0§0] 3. Record the
time. [091] String-Cel and Tack-Free tinmes can be recorded fromthe sane
shot if the St?ing- Get is obs@f¥ed first and Tack- Fred-25s further
observed. It ig inportant to kgeg the plastic bag off c¢pkd floors because
it will affect the reactivity tinmes. [092] Reactivity of an am ne catal yst
using nethyl férmate as a bl ow#A§ agent, with and withdd formc acid
added, "Vas‘ASi‘eBl‘r%%erllEh‘ﬁgat Foans were blown 0, 1, 2, 3 and 4 weeks after

forrrul ati_ng conponent % with and without acid. The tines of gel reactivity
wer e assayed as described above, and the data plotted. The data are
expressed as tinme of gel reactivity (Table 3 and Figure Ia) and % change of
reactivi t J0%¥dnPahexEmbodimenthasel i ne of

[095] The detailed description set forth above is provided to aid those skilled in the art in
practicing the present invention. However, the invention described and claimed herein is
not to be limited in scope by the specific embodiments herein disclosed because these
embodiments are intended as illustration of several aspects of the invention. Any
equivalent embodiments are intended to be within the scope of this invention. Indeed,
various modifications of the invention in addition to those shown and described herein will
become apparent to those skilled in the art from the foregoing description which do not
depart from the spirit or scope of the present inventive discovery. Such modifications are

also intended to fall within the scope of the appended claims.
[096] References

[097] All publications, patents, patent applications and other references cited in this
application are incorporated herein by reference in their entirety for all purposes to the
same extent as if each individual publication, patent, patent application or other reference
was specifically and individually indicated to be incorporated by reference in its entirety
for all phrposes. Citation of a reference herein shall not be construed as an admission that

such is prior art to the present invention.

Bailey, D.L., and F.M. O'Connor. 1958. US 2,834,748. Siloxane-oxyalkylene block

copolymers.
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0O weeks (Table 4 and Figure 1b). TABLE 3 Results of gel reactivity over
time in foans forned with and without acid Tinme (weeks) AA*-bl own foam no
aci d (secwods)s/AAt3sbl own foamwith acid (seconds) 1 92 80TAS2@8/07248 106 78
4 112 79 *AA, al kyl al kanoate [093] As shown in Figure la and Table 3, when
the acid is not present, the gel reactivity declines over tinme, so that at
4 weeks &érrigno, fTod.m96atRigid ponpbamatRemholidtuby Gerpt, NewtXork.ei7f 8sPR20 nor e
seconds than at baseline (Fig. la, dianonds). However, when formc acid is

present , Kabuarskis Tt Ty, DiGeKeskst Vddatimbre e/ ¢/ 3Rt /6 78,3 78 Regd Bawonds (Fig. |a,
squares). H 9lfiholBofild htfldd eﬁlﬁgo‘;gﬁre,ﬁeéﬁm&ﬁm{e% WbloifiSagef cent age of

change from basél i ne, reintorci ramati c effect acid has upon

pr ot ecti RGN AR S2SAKS o8 £ U 3 GAGHE Vi (B dsinfdchidigar adat i on. The
percent of reactivity changé reaches 45% at ~4 weeks when acidi s not present
(Fig. Ib, di abowirglagenthi | e that for the conponent containing acid
marginally fluctuates, with a range of -2.5%to 0% (Fig |b, squares). TABLE
4 Per cenieglgg) Déhaang M Sf Schalte. 8%t 8§i5t3)74@0érnglﬂrﬁ%am5r\lsmé Iffapted with and
wi thout acid | Q@g%@%ks) AA*-Dbl owmn foamno acid (% AA*-blown foamw th
acid (% 1 17.9 2 -1.25 3 35.9 -2.5 4 43.6 -1.25 *AA, al kyl

al kanoal g 096l Qi sEEtaRL o0ls USGORN, ITheRidalrairkeRegassr PLi on et forth

. d ,
above is provided to ald those skille _the ar )
preparation thereof and compositions useful in methods and preparations thereof.
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practicing the present invention. However, the invention described and
clainmed herein is not to be [imted in scope by the specific enbodi nents
her ei n diwol2o&sd7438cause t hese enbodi ments are i ntendedpas/uskéossemasi on of
several aspects of the invention. Any equival ent enbodi nents are intended
to be withgpAngsscope of this invention. Indeed, various nodifications of
the invention in addition to those shown and descri bed herein wll becone
apparent to thoWbatdkeleimed is:n the art fromthe foregoi ng description which
do not depart fromthe spirit or scope of the present inventive discovery.
Such nodifications are also intended to fall within the scope of the

appended cl ai nsl. A 6féfhod BeprepLing@somPShéht O malbHPh bSIRLiMa5: foRAt €ent's, patent
appl i cations and O%QE@ references cited in this application are

i ncor por at E"MEME© ingeat lepst QREDIPWINg3gent Withaf least pne etalyst Andmtlessives t o t he

same ext endci@whiefeineif€ i IbA3elonéi idwahg Ra¢h ik 6@ts @M wief ent, patent application
or other reference was specifical%y and i ndividually indicated to be

i ncor por at ed byV1CEHR 8 Sptalystis added pdencndanily pbthe a¢id; andr poses. Gitation of a

ref erence her eiwhesdiathk a&ﬁlityl%?tlﬁ‘éﬁklﬁfyﬁt%% r%?s@gtﬁgﬁi@ya%{e DeatN@k, guch is prior

art to the present invention. Bail éy, nnor. 1958. US

2,834,748. Sil oxane-oxyal kyl ene bl ock copol yners. Ferrigno, T.H 1963. Rigid

pl astic foams. 2RgiheRRtHddBEBainP Whereil\ ) i ninBRaa 8! | NOWSKI
T.T.. D.G Keske, V. Natinba &t &l 2%%%89%?@39%%?%%7{"@%’%I?'%'foam
conposi tions and net hod enpl oying nethyl formate as a bl owi ng agent. Keske,

D.G, and M S. 3Safbldetrod 1891 2 1 gid foans using CHCLF2 as a
bl owi ng agent. Keske, D. é%;lénng%l\t/?g%@%Eﬁ?f%@r%ﬁg@agrg% ¥1%74,007. R gid

foanms using CHCLF2 as a bl owi ng agent. Keske, D.G, and MS. Schulte.
1993b. US 5, 194, TfemeRod bk t f preparation thereof and
el SR B0 Pl R APl et Ve wnat 1

conposi tions useful 1 n net prepara
cl ai med i #lkapoatr et hod of preparing a conponent for making a pol yuret hane
f oam

5. The method of claim 4, wherein the alkyl alkanoate comprises methyl formate.

6. The method of claim 3, wherein the organic acid comprises formic acid.

7. The method of claim 1, wherein the blowing agent is an alkyl alkanoate.

8. The method of claim 7, wherein the alkyl alkanoate is methyl formate.

9. The method of claim 8, wherein the acid is formic acid.

10. The method of claim 1, wherein the acid is present, by weight, from 1% to

500% of the molar equivalent of the catalyst.

11. The method of claim 10, wherein the acid is present from 10% to 400% of the

molar equivalent of the amine catalyst.
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conprising conbining at | east one blowi ng agent with at | east one catal yst
and at | east one acid, wherein the at | east one blow ng agent is other than
wat er, whwoeness/dihsscat al yst i s added i ndependently of tipeTas@s/0ands wher ei n
the activity of the catal yst does not substantially deteriorate over tine.

2. The net hod i er ei.n at al yst conpri a 1 catal yst.
3. The met hod g? 2%@#’%‘%" °€ﬁ%‘r“2‘i'hwt‘%§‘“acﬁa&“%‘&R‘Bﬁ‘i“gggmﬁa%tf)gél&’?&?&@i d. 4.
The net hodngér eghixalentlof theteerind catdlyse bl owi ng agent conprises an al kyl

al kanoate. 5. The nmethod of claim4, wherein the al kyl al kanoate conpri ses
met hyl formate. 6. The nethod of claim 3, wherein the organic acid

conpri ses fornild. Agnahodiof piperinget doathoodnt Edranaking,a poh@Fetiane Fdam, bl owi ng agent
is an al kyl .kanoat.e.. 8. The nethod of claim?7, erein the al kyl

al kanoat e clors"%hé %gﬁmq'?)'%ﬁ'te&?' F@Tmﬁtﬁgﬂﬂg?%‘ﬂacb‘ﬂ"glaé RSt 8N JIRWF &3tAYEthe acid is
formc acid. 10. The nethod of claim1l1, wherein the acid is present, by
wei ght, from 11%tgh50030(gffﬁhe gDI r .equi val.ent of the catalyst. 11. The
met hod of cl ai m 10" RHBPESIFIANd > atheeip dhegedd present Bin eowymtsuifsisn o t he
nol ar equiprakstithe ativithef thetdiayt &t @t Ytstadidally HoRribRicRer ihe.Cl @i m 11, wherein
the acid is present from50%to 300% of the nolar equival ent of the am ne
catalyst. 13. A nethod of preparing a conponent for naking a pol yurethane

foam conpri sing TRIwReRONE ith N8| whedéiBeQcili§ fredenl, B Geftht GofN@o @) | €ast one
am ne cat aslgﬁ"?ohf 14. The met hod of claim 13, ereinthe acid is present in

an anmount thedpplareguinplentoh theamdnesatalyst- ty of the catal yst to not
substantially deteriorate over tine. 15. The nethod of claim 13, wherein
the acid is present, from1%to 500% of the nolar equival ent of

by wej ght, . D
the anmine cataf§sthe 'E@?:Odﬂfé?%tlﬁo‘mh%?m trearighismesephiaorail f%ttn d0Qe pfithe s pr esent

from 10% two14Q%vaEntbhthe ARfiRIcaifldl val ent of the am ne catalyst. 17. The
nmet hod of claim 16, wherein the acid is present from50%to 300% of the

17. The method of claim 16, wherein the acid is present from 50% to 300% of the

molar equivalent of the amine catalyst.

18. A method of retaining activity of a catalyst in a component composition for
forming polyurethane foams, comprising combining at least one catalyst with at least one
blowing agent and at least one acid,

wherein the at least one blowing agent is other than water.

19. The method of claim 18, wherein the catalyst comprises an amine catalyst.

20. The method of claim 18, wherein the acid comprises an organic acid.

21. The method of claim 18, wherein the blowing agent comprises an alkyl

alkanoate.

22. The method of claim 21, wherein the alkyl alkanoate comprises methy!

formate.

Page 22



nol ar equi val ent of the am ne catalyst. 18. A nethod of retaining activity
of a catalyst in a conponent conposition for form ng pol yurethane foans,
conpri si ngoosdnilm3dg at | east one catalyst with at | eastrcons2@sowng agent
and at | east one acid, wherein the at | east one bl ow ng agent is other than

water. 19. The od of clai.m 18, wherein fhe catal yst conprises an am ne
cat al yst. 20. WZEEIFH%Wﬁ%ad ?)tlfcq?ﬁ“aén%vﬁﬁmme’icé*‘W"’tpﬁéesaf%rlnﬁc%‘Frpri ses an organic
acid. 21. The nethod of claim 18, wherein the bl owi ng agent conprises an

al kyl al kanoat e, . _The hod of claim 21, wherein the al kyl al kanoate
conpri ses net h?lf"' %é“r ’Fi‘ﬁ{'l%q gfg"ﬁa‘ﬁ‘ﬂé’ YR8 hedilowing pganp i3 an afkat alkasorthe aci d
conprises formc acid. 24. The nmethod of claim 18, wherein the bl ow ng
agent is an alné | _al kanoate. 25. The nethod of claim24, wherein the alkyl
al kanoate is g'h%e mgihpdeielaind4, wheintherndey! alkanoatsiismedyl farmestei n t he aci d
is formc acid. 27. The nmethod of claim 18, wherein the acid is present, by
wei ght, from1%to 500% of the nolar equival ent of the catalyst. 28. The
met hod of cl ai rP-2¥he RetbedofirlaimeSavharein shegeidde frmicragish 10% t o 400% of the

nol ar equi val ent of the catalyst. 29. The nethod of claim 28, wherein the
acid is present_from50%to 300% of the nolar equivalent of the catalyst.
30. A nethod of7r EheanethedolsdaimBs yhes¢in theqgidds present, by aveigbthyfomel¥ tconposi t i on

for form ngoRYrHeesl EiviIeAE 1=QUR[kSI Ng conbining an am ne catal yst with
nmet hyl formate and f%‘é acid, wﬁ@ et?n the at | east one blow ng agent is

other than water, and wherein the activity of the catal yst does not

substantially gﬁtﬂ@i"%@’h%%ﬁﬁ ?‘i,ivJH@rein?’tg}g ?50{31§@g§§%]9%{1ﬁ{0%t aJO@Ag%d?Mer ein

the acid is present, from1l e ol ar Val ent of
t he am ne margnyigalentdpthe Thialystet hod of clai m 31, wherein the acid is present
from 10% to 400% of the

29. The method of claim 28, wherein the écid is present from 50% to 300% of the

molar equivalent of the catalyst.

30. A method of retaining activity of a catalyst in a component composition for
forming polyurethane foams comprising combining an amine catalyst with methyl formate
and formic acid, wherein the at least one blowing agent is other than water, and

wherein the activity of the catalyst does not substantially deteriorate over time.

31. The method of claim 30, wherein the acid is present, by weight, from 1% to

500% of the molar equivalent of the amine catalyst.

32. The method of claim 31, wherein the acid is present from 10% to 400% of the

molar equivalent of the amine catalyst.

33. The method of claim 32, wherein the acid is present from 50% to 300% of the

molar equivalent of the amine catalyst.

34. A component for making polyurethane foams, comprising:

at least one catalyst;
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nol ar equi val ent of the am ne catalyst. 33. The nethod of claim 32, wherein
the acid is present from50%to 300% of the nolar equival ent of the am ne
cat al yst .w84o0osM1e@aponent for maki ng pol yur et hane foanspctarspeossemzgs at

| east one catal yst;at | east one blow ng agent; and at | east one acid,
wherein the at | east 1Qne bﬁ? w.ng agent is other than water; and wherein the
activity of the catXI'sp&tong g’é””?ﬁ%lge B antially deteriorate over tine. 35.
A component for makitngstdkyeidet hane foans, conprising: at |east one am ne
catal yst; at | kanoate; and at |east one organic acid,

east. gpe al kyl .
wherein the act WWR%?t?‘Taﬁ%onﬁﬂoﬁ'é“g:%% iy atherdBaswates andypst anti al |y

deteriorate ovehertinRe actifity ditBe CIRLBGRMoOuUbSARIallY dReridthiE bdrRinfeche al kyl
al kanoate is nmethyl formate. 37. The conponent of” claim 36, wherein the

organic acid is formc acid. 38. The conponent of claim 34 or 35, wherein

the acid is presentompohedElothbking pOMRrdHadeFoRO Wb Ririsifge ol ar equi val ent of
the am ne catal yst. 39. The conponent of claim 38, erein the acid is

present from 10% t Pt ABBRNEPMIGSatAYPtar equi val ent of the amine catal yst. 40.
The conponent of clalgRi3Re ahedli@hbatt;hggacid is present from50%to 300% of
t he nol ar equival ent of the amne catalyst. 4 1. A polyurethane foam nade
according to the pr%t‘f‘é&‘sonﬁ)f’f:ga'ﬁ)‘?é‘ﬁéri ng a first conponent nade according to

the process of waliaheletidihiThoiniflc Lyl b6 noPQRRANGN g%%{}at@ sgeond

Yer .
conponent ,. the second conponent conprising at |east o yolo, wherein a
pol yur et h8A€: f oam i s fornmed.

36. The component of claim 35, wherein the alkyl alkanoate is methyl formate.
37. The component of claim 36, wherein the organic acid is formic acid.

38. The component of claim 34 or 35, wherein the acid is present, by weight, from

1% to 500% of the molar equivalent of the amine catalyst.

39. The component of claim 38, wherein the acid is present from 10% to 400% of

the molar equivalent of the amine catalyst.

40. The component of claim 39, wherein the acid is present from 50% to 300% of

the molar equivalent of the amine catalyst.

41. A polyurethane foam, made according to the process of:
preparing a first component made according to the process of claim 1; and
mixing the first component with a second component, the second
component comprising at least one polyol,

wherein a polyurethane foam is formed.

42. The foam of claim 41, wherein the catalyst comprises an amine catalyst.
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42. The foam of claim4l, wherein the catal yst conprises an am ne

catal yst. 43. The foam of claim4l, wherein the acid conprises an organic
aci d. 44.woheodiaassof clai m4l, wherein the bl owi ng agerCTASdWSI03RS4 an

al kyl al kanoate. 45. The foantof claim 44, wherein the al kyl al kanoate
conpri ses neth% format e. The foam of claim45, wherein the organic
acid conpri sed fgt‘?rf%maftflcti“mﬁ? wheggdn the apid gemprisss AR Qfgan'V\PFé‘i’ ein the bl ow ng
agent is an al kyl al kanoate. 48. The foam of claim47, wherein the alkyl

al kanoate is methyl formate. 49. The foam of claim 48, wherein the organic
acid is form é‘4a3¥‘°elf°al’90)f°*PHE4é’d?ﬁ§€f‘r\ the blopvieg agenh compriggsapelkyl t he or gani ¢
acid is pliesgat. by weight, from1%to 500% of the nolar equivalent of the
am ne catalyst. 51. The conponent of claim50, wherein the acid is present
from10%to 400% of the nolar equival ent of the am ne catalyst. 52. The

component of  dsaiih fob JHABEAUR, 4iR5iA S N EaIRBRE b b QINIAYE A0 Of ¢ he

mol ar equi val ent of the am ne cata pol yur et oant made
according to the process of preparing a first conponent nmade according to

the process of 6C|Tﬁé a&t%fc ﬁ‘ggg \%%reu?‘ﬁ'lg Eggﬁfc'%&d Qﬁpil%egf&rm?oa{zpaonent with a,

second conponent e second conponent ing a east one pol yol ,
wherein a polyurethane foamis formed. 54. A conponent for making

pol yur et hane f49aﬁe fo%%rg% |a§‘l‘n Qg W}%FCIA ﬁt%% ovﬁﬂ'%ag%%ggn gl%yl %S&{t at |east one

bl ow ng agent one organic aci ‘| east one
bl ow ng agent conprlses an al kyl alkanoate wher ei n the catal yst is added

i ndependent |y Qf er.e ctivit f the catalyst does
not substanti é‘ Thggota%r |fg]ra"€ggov¥/eefe' {heakyggg nPRE 'Scr}(geth)r’rp)()l fQ st clai m 54,

wherein the organic acid is present, by melght,

49. The foam of claim 48, wherein the organic acid is formic acid.

50. The component of claim 41, wherein the organic acid is present, by weight,

from 1% to 500% of the molar equivalent of the amine catalyst.

51. The component of claim 50, wherein the acid is present from 10% to 400% of

the molar equivalent of the amine catalyst.

52. The component of claim 51, wherein the acid is present from 50% to 300% of

the molar equivalent of the amine catalyst.

53. A polyurethane foam, made according to the process of
preparing a first component made according to the process of claim 13, 18
or 30; and
mixing the first component with a second component, the second
component comprising at least one polyol,

wherein a polyurethane foam is formed.

54. A component for making polyurethane foams, comprising:

at least one amine catalyst;
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from1l%to 500% of the nolar equival ent of the am ne catal yst. 56. The
conponent of claim55, wherein the acid is present from10%to 400% of the
mol ar equwvoabenti7oB the am ne catal yst. 57. The conponertTafs2€isarT4b6,
wherein the acid is present from50%to 300% of the nolar equival ent of the

am ne catal yst. )
at least one blowing agent; and

at least one organic acid,
wherein the at least one blowing agent comprises an alkyl alkanoate;
wherein the catalyst is added independently of the acid; and

wherein the activity of the catalyst does not substantially deteriorate over time.

55. The component of claim 54, wherein the organic acid is present, by weight,

from 1% to 500% of the molar equivalent of the amine catalyst.

56. The component of claim 55, wherein the acid is present from 10% to 400% of

the molar equivalent of the amine catalyst.

57. The component of claim 56, wherein the acid is present from 50% to 300% of

the molar equivalent of the amine catalyst.
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