WO 01/ 21687 PCT/ US00/ 24915 SOLVENT COWVPCOSI TI ON The present invention
relates to a solvent conposition and to the use of the solvent conposition
as a diluent for one or nore epoxy resins and/or *one or _nore curing agents
for epoxy MRI68 and/or one or nmore curing catal ysts aRPEP8#35or nore
cure inhibitors. Background of the Invention it is a well known technique
to utilize an organic solvent for. reducing_the viscosity of |iquid epoxy
resins or liquid 10 curing ageﬁ?gv?ﬁ'e?@ﬁ%?%lﬁm?o sol ubilize solid resins
and/or curing agents in organic solvents in order to facilitate the

handl i ng of the epdRy PxeseRt iaWgrbionoFelakesctp i hFoAuenh sommeisiornt

sol vent s faid eur ity vagest ThkOfolRRAK \edPbiNGion asiCGh dasuditcyandinanbge, are

di met hyl f ) et hwl,_glyco e e: Us Lnet hyl

f ormam de Ig‘ixjmma %51 q'%%fg%lab‘éé?slg roélgséérd mo%%détjg'ﬁﬁéa%gﬁ?&gi feolr%eg%%ﬁ’c g%ﬁ}s.s

Accor dihgl 3P4/GReCRHPECTORST CURES CRERIHSEE nRRH O oPRY STt BPTSf FRER new sol vent s
whi ch are iusdabtiitofsar di ssol ving epoxy resins, curing agents for epoxy
resins, curing catalysts or cure inhibitors 20 or which are useful for

reduci ng t8Rrurseas bleYrd 18¥ehicanpounds. Known uses of epoxy resins are
anong others the productron of electrical |amnates, glass | am nates and

coatings. |n a typhgals A Qeelybbyd kN LN O @N: 6RO LESIA 1N an

organic solvent, such _as a ketone, and a_solution of a curing_agent for an

25 epoxy r¥VAREt Skarh reduciingy BRI VARTURE EYaPl 1dGHET (RR9XY 0v 9588 e g Ehoxy

resi n monpasiihgosyenitsCthdrefusadt ko sdubilizeapplid iebns antien cusimg known,

solvents foendlC¥ARMLAN 20154t 35 QBN LRSI UGRL APGIBLOY] o£1 her,
haye n k I cyan

often difficulties v een experjenced | eepl ng Iam de in :
sol ution afSeFPPRe TEFLYARIRAN £& EBY FEFORP $°RES- been nixed with the epoxy
resi'n solution. Accordingly, a preferred object of the present invention
is to find new sol vEBresllentv#nlyvents fopgoeriagt sogns fer epoxy nesitns, -1

such as dicyandiamide, are dimethyl formamide and methyl glycol.

15 However, the use of dimethyl formamide or methyl glycol has raised

industrial hygiene concerns.

Accordingly, one object of the present invention-is to
find new solvents which are useful for dissoliring epoxXy resins,
curing agents for epoxy resins, curing catalysts or cure inhibitors

20 or which are useful for reducing the viscosity of such compounds.

Known uses of epoxy resins are among others the
production of electrical laminates, glass laminates and coatings.
In a typical procedure a solution of an epoxy resin in an organic
solvent, such as a ketone, and a solution of a curing agent for an
25 epoxy resin, such as dicyandiamide, are combined to produce an epoxy
resin composition which is used in various applications. When using
known solvents for dicyandiamide, such as _propYIerie glycol o T
ménomethyl- ether; often difficulties have beeh'experie.ﬁced'in
keeping dicyandiamide in solution after the dicyandiamide solution

30 has been mixed with the epoxy resin solution.

Accordingly, a preferred object of the present invention
is to find new solvents in which curing agents for an epoxy resin,



WO 01/ 21687 PCTI US00124915 such as di cyandi am de, are sufficiently sol uble
even after the curing agent solution has been m xed with an epoxy resin
sol ution. Wsy of .the Invention One aspect of the pregghisodavy@nti on is
a sol vent conposition which conprises: a) a glycol nonoether or diether
and b) an organic | ow nol ecul ar wei ght conpound containing a carbonate
‘group. An@hhﬁrasawefanaaﬁn&&@ RE-€SAHEi b DML 981 cdetRiTREEEE it 10 whi ch

COMDr | SeS RBE Lo dBL S AAIPANS SELCRLet (LR L) BRRNNLES! Aurabh)  CUT! N0
agent s f or“an pxy reS| |||af curi ng catalyst s? cure inhibitors
in a solvent conpagsitiaon indj cated above Yet anot her aspect of the present
i nvention® = ring a conposition conprising one or nore
conpounds selected 15 fromi) epoxy resins, ii) curing agents for an epoxy
resin, iii) curing s a&sps¢ts ofanke iprpsenty dnivemtisnt b ;1 scAventsol vent

CcoNpPoskt | RmpHY: ta0AL AGldhNgo@it@ s8E: Nore such conpounds with a) a glycol
nonoet her or diether and b) an organic | ow nol ecul ar wei ght conpound

containing a 20 cag,bq:?g&ﬁj&r %Uﬁoet\f{ﬁ: 9:9%'3 Le2SRACt of the present

invention is the use m)noet er or diether and b) an organic
| ow nol ecul ar ht co ound onta a carhonat e oup .as_a di| uent
for one or m)re co aé’éfeg?"é&m Fo ‘FPlgﬁr) WE cf”&%‘?‘%éi c%t)a"&lﬂl?? fy agents
for 25 an cepbmatteegr%}p i | i) curing catalysts, and iv) cure inhibitors.
Detail ed Description of the Invention The sol vent conposition of the

pr esent i nvention p{cﬂi’hﬁfaéiﬁpﬁcc%mI’dhﬁ%res%n\i\ﬂ.zﬁﬂehEi&BﬁsPﬂddﬁb@ﬁ.Qﬂ&ﬂﬁ a)

at r r t I at
I east qgo %2‘% glg nct%%hsgngétg é"bl“.%éuen?a‘ijallmgg?{1 om 6 gg%%%mfrmggr)cgﬁ%@ %%QPJI%&I ycol
nmonoet her Hﬁ? EﬁﬁﬁPﬁe?ge%§ﬁdf°r an epoxy reszn, iii) curing catalysts, and iv

cure inhibitors in a solvent composition indicated above.

Yet another aspect of the present invention is a method
of preparing a composition comprising one or more compounds selected
15 from i) epoxy resins, ii) curing agents for an epoxy resin, 1iii)
curing catalysts, and iv) cure inhibitors, in a solvent composition

by contacting one or more such compounds with
a) a glycol monoether or diether and

b) an organic low molecular weight compound containing a

20 carbonate group.

Yet another aspect of the present invention is the use of
a) a glycol moncether or diether and b) an organic low molecular
weight compound containing a carbonate group as a diluent for one or
more compounds selected from i) epoxy resins, 1ii) curing agents for

25 an epoxy resin, iii) curing catalysts, and iv) cure inhibitors.

Detailed Description of the Invention

The solvent composition of the present invention

preferably comprises



b) from1 to 30 percent, preferably from1 to 25 percent, 5 nore
preferably from1l to 20 percent, nost preferably from5 to 15 percent, of

an organi c“j oW %ecul ar wei ght conpound containing a CpeRASREMEroup and;
optionally 8 Gg& o0 25 percent, preferably up to 20 percent, nore

preferably from2 to 15 percent, nost preferably from5 to 12 10 percent,

of a protic |ICIUI d Q}Q%rlémnﬁ ﬂéféﬁ'i: @e@@;m& fas 1eég@t§nebers&&ed on the -
total weight of Iqpé)omtlonlsa

b a t
gl ycol nBRBEt 36? %\' GFcherﬂ)Std @Felb 3}‘%‘3‘&% %re ﬁgy or for e
nonoet her 90 pectent , dwiatahel:scoleethéetmﬁseﬁr% peed erred over the
diethers. 15 Preferred glycol nonoethers are the propyl ene or butyl ene
gl ycol nonoet hers, ms&oﬁrffterab)lgereéﬂe,r prefpraddenteth bytd-@Snpeecdnt, R10 -

(CH2 - .CHR30) " %) Fmﬁf&ew wgegéeﬁ@emég%&eky&ﬂiﬁ &ona@dt&m s an

al kyl grolp” a&ref . preferably from 1 ,
pr ef er abl pereent: 1°Foafﬂ°r€&?%ﬁ°‘&t%+§c‘é]rﬁf PRLR FeyPImd; ﬁ%m'saﬂﬁéf’?tauent s RL

and R i s cayssgengr&ip endeaphiacdlyr ence i ndependently is ethyl or,
preferably, methyl and nis from1l to 4, preferably 1, 2 or 3. 25 The al kyl

groups nmay be brancgn,eq, Oko Wisbparkhed. p@ﬁmﬂi:ﬂf Yp €6 Ztohﬁeﬁ&éﬁyﬂ GéxIPS ar e

e e B (200 gy Mo DLl ot 85 10U o

pr opyhoansgebeent, gf cipyoRic ﬂ-rlapﬂ oARE* -hEgt 9 glé’f’@l ﬁ?"é‘Pélgli‘%‘“d O%pref erably,
one of thgidthsubshiddient thdikotdl we2ghs dfekhy b)oand-dutyl. -3 i WO
01/ 21687 PCT/ US00/ 24915 Preferred nonoethers of Fornmula | are propyl ene

O ol et ey o CompBhORY 681l “%*S““E%M”ﬁiﬁ?‘r lsdémwf?}ene e
cor r espondPRYSHE ST éh&l g °]b33§\*é%e 8 ?/é‘éf‘%dr efe® °F hévd nhBSters

and/or diethers. The monoethers are preferred over the diethers.

15 Preferred glycol monoethers are the propylene or butylene
glycol monoethers, most preferably ethers represented by Formula I

R,0 - (CH, - CHR’0), - R; (1)
wherein

one of the substituents R, and R, is an alkyl group having
20 from 1 to 12, preferably from 1 to 6, more preferably from 1 to 4
carbon atoms and the other of the substituents R, and R, is hydrogen,

R® in each occurrence independently is ethyl or,

preferably, methyl and
n is from 1 to 4, preferably 1, 2 or 3.

25 The alkyl groups may be branched or unbranched. Exemplary
of the alkyl groups are methyl, ethyl, n-propyl, isopropyl, the
butyl groups, such as n-butyl or isobutyl, and the pentyl, hexyl,
octyl, decyl or dodecyl groups. Of the propyl and butyl groups n-
propyl and n-butyl are preferred. Preferably, one of the

30 substituents R, and R, is methyl or n-butyl.
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S wherein both substituents R and R2 are an alkyl group are also useful.
Conponent b) of the solvent conposition is an organi c | ow nol ecul ar wei ght

‘conpound c@iy dhidshg a- carbonate group. By the term "I owpgRhestases Wei ght "
as used herein i's neant a nol ecular weight of 10 up to 200, preferably of

up to 150, nost preferably up to 120. A wuseful conmponent b) is for exanple
-et hyl ene carbonat e mfeflriyd edRoeEdlROBAmIDe Peetesrglenapareal b) is

Propyl ene .carianat . The 0abhanal o é;ysggzp&%glcgt il BE20 B0 gagupps! Lion

is a protic I qui t"han a noet
m xture of-Pwerlorther &Ny PP T BFFESTH Eﬂﬁf dsr°PB§/e"? |98|M?‘€P mMeghyl fiPey-

conpound that is liquid at roomtenperature and at nospheric pressure. The
nost preferred protThe chguesbonding treppy biree pr pruitvilene |dlygp l stimtbens cohol s

or gl ygol %e.@yicm b8&h NRitiaNekent8t RARAA R, CLAY |LN81 K Y¥eOhp YrePaORY| eNE
gl ycol . £ conponent b) of the solvent conposition is propylene

car bonate 8? Bt yl ene carbonate, it is advisable to include conponent c),
preferably water, in the solvent conposition of the present invention. If
conponent b) of t heCLBPEPERE RoRfohe FoRveRE cemmRAIEARR i BBNEERLEhEP Y0l vent
conposi ti @dlesular exixvHd eatp@mliyesitalhifi@ra aathdratg aomit., BylcddheaSerm

di cyandi amlgﬁ moeb1 £ #&L@“%s%%@&’%@?ém 9k me%‘tpgnﬂc&l%u%r t“gqghgt@fgded

use of the solvent conposition resent I nvention, refera
cont aitfs Ret®r2¢ Hbr%r%?;ﬁéqﬂy & ¥Bnts LPh- d’t?&fct?’(’frf'ﬁréb%ﬁ’&oﬁ%njt a)® b) and
c), prefenabfyl I0mketanted) Budorasxampde ortdylane marbetdnd okebwndene net hyl

| sobutyl  Jdoehomfe. Or'r}i%'”rb‘il@ﬁerx%dcboﬁ%n@hﬂﬁé)h)ﬂs b AL &arbbfite @anDUNt al so
depends on the i nt ended use of the sol vent conposition. |If the solvent

conposition of the pr ve S far l.utin .eQOX resm
the total anopunt of‘ﬂf e%g%onar}. ‘f%nenh %8 ﬁég}%ﬁﬁfﬁ%&%ﬁ% é(a
and c) gemEPEi¢ }law%m%h% t&ian| YD FROCCERTE Fr €SBl yOT & | east 50
per cents, mmkeups efetwbloy Abrd epsh wHrperriefutidand Byheliquid” is meant a
compound that is liquid at room temperature and atmospheric
pressure. The most preferred protic ligquid is water. Other protic

liquids are alcchols or glycols, such as methanol, ethanol, ethylene

glycol or propylene glycol.

20 If component b) of the solvent composition is propylene
carbonate or butylene carbonate, it is advisable to include
component c¢), preferably water, in the solvent composition of the
present invention. If component b) of the solvent composition is
ethylene carbonate, the solvent composition is an excellent solvent

25 for a curing agent, such as dicyandiamide, with or without component
c).

Depending on the intended use of the solvent composition
of the present invention, it preferably contains one or more other
solvents in addition to components a), b} and c), preferably

30 ketones, such ags acetone, methyl ethyl ketone or methyl isobutyl
ketone; or amides, such as dimethyl formamide. Their amount also

depends on the intended use of the solvent composition.

If the solvent composition of the present invention is

used for diluting an epoxy resin, the total amount of the components
-4



anount of one or nore other solvents is generally up to 60 percent,
preferably up to 50 percent, nore preferably up to 40 percent, based 5 on

t he total %{399%169; the solvents in the solvent conposit ir‘?ﬂ'ms?d/&ﬁshe
sol vent conpositron is used as a diluent for a curing agent Tor an epoxy

resin, a curing catalyst or a cure inhibitor, the total anmpbunt of the

conponent s, A) ,b)b;n&rkg Gene38 06 Blole £TRUAL S1 d-Rtako IR28EnE0 pREE LR y
preferably at. | east 75

to percent, r referably at |east 9 ercent and
Phe. anunt 2brSaHE > PeRERE OB FESTTRRE 15 J5aRE 60 Py= SRk 8390 M8er cont
pr ef er abl yanquntt of 2&eper gure, otheresphesngsaiy wenpraldyl e pey 6@reerdsated on
the total pM&gab1Plu BE SObULENR, | Rodd Breal @l GO ¥BOSH tgeRBentDBhsed

preferably, the sol vent. si,tion.of the prese 5 inventiaon

st anti 7% FRRoRRTL SoHTY RE W SORGTES 7 '+°B) SRiEnE) S HRRE AR vent
conposition nmay conprise other additives, such as viscosity nodifiers, for
exanpl e N-nethyl pyAfoFffIGRevent; FPRRRSIELSR Iopsed AfpRedhiugRt A% tul ar

wei ght  pol yatikyl egentglfye olrs epoxy rpbist iaCtweing, choalyexaople cdrect yl

phthal ate i‘f:tngf,' naketo29 Batah! bP el cBfifRRts hheb] amoupt preferably

iIs fromO0.1 to 20 percent, nore preferably froml to_ 10 rcen based on
the total ISREEGAY FmouBHHIReRt steaFt 9 PEREFRY) . p‘f?feerégmearﬁp?ﬁﬁfb:?éi tion of
the presenpercenentmae pegferabhpritstessy U pecent|es, thecmoast »f pheer .
T cont | P e e B By 1Y e

: not_nore_t han rc of so rtigle sed on
the total Wéizgh?er efntCoIﬁ?jrﬁngﬁ?‘l;erg‘)’%y B’)‘P gﬁaﬁ;f?rf%ré 'uFa?%,jll"gr tghei %(?F?Jge
or gani ¢ armeighiiorf)diiecseivense sin shersdyenk|epmPasiEerns, wood fill ers,
carbon black or graphite, talc, calciumcarbonate, phosphates, such as 30
ammoni um pol yphosphabet grefasdhlyal the solverit ichywslstixtice  ofirahe agiesant

hydr 0Xi e, ;a8 o [ BLEantTALEY Gollubles CEMBIU HiSdnentbaly, bl dapRy, silica
uned si e,

or gl ass, 't ca, alum™a, nagnesi um oxi zinc oxide, barium

sul f at e, alurrinumsi#licate calciumsilicate tiIanith%rdi xide, titanates,
il

gl ass microspheres GPECTAVER® (FBPRT FioPT 55 PR LTl SRR

addi t i ves, sunlc hs g&issepitr nedhfiarfdsior example N-methyl pyrrolidone,
thickeners, for example high molecular weight polyalkylene glycols,

or plasticizers, for example dioctyl phthalate or chlorinated
20 paraffin. If present, their amount preferably is from 0.1 to 20
percent, more preferably from 1 to 10 percent, based on the total

weight of components a), b) and c).

The solvent composition of the present invention may

comprise solid particles, such as a filler. However, the solvent

25 composition does not comprise more than 150 percent, preferably not
more than 100 percent of solid particles, based on the total weight
of components a), b} and c¢). Useful fillers include organic¢ and
inorganic fillers, such as melamin resins, wood fillers, carbon
black or graphite, talc, calcium carbonate, phosphates, such as

30 ammonium polyphosphate, flyash, aluminium trihydroxide, magnesium
hydroxide, glass fibers, marble dust, cement dust, clay, feldspar,
silica or glass, fumed silica, alumina, magnesium oxide, zinc oxide,
barium sulfate, aluminum silicate, calcium silicate, titanium
dioxide, titanates, glass microspheres or chalk. Useful fire

15 retardant fillers and additives, such as sulfur compounds,
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] WD 01/21687 PCT/USOQ 24915 phosphorus conpounds, boron conpounds,
silicon conpounds and polynuclear aromatic conpounds are for exanple

‘descri bed ngq l'é)g%er national Plastics Flammbility Handbgei/usbiredis gen
Troi tzach, g) | SBN 0-02-949770-1 Macmi |l an Publishing Co., Inc., New

York 5 pages 46 to 53 and "U I mann's Encycl opedia of |ndustri al Chem' stry"

-Vol . Al &ﬁﬁ%h&%és E@néczﬁxds]_hﬁbr%ﬁ' M&mouﬁagrpcsaué&m cai‘rp&thaspament i nvention

can be proq_uc manner . (ene aII ent s, of the sol vent
uclear roma cam ounds ar r1 %
corrp03|t|d°n Fe mxe 10S° i di ¢t ove =3 eiiperature 10 of

fromi1C to @GernﬁlépéiaﬁlaftW%rﬁlm@dl&E@aﬁﬁP?#" &Y Wb’?ﬁ?@e’ﬁéﬁf?aﬁiﬂxt ure is
obt ai ned. ildsa,sossent 0203041 GRchilThe P ESARLg ICBENInAn Néwwixk usef ul

as a diJ Uepl OGN 591Dk SRUROUTIS, 350G R0 HOBULY« GHOLe iciales, 1)

curi ng “ager 5% or an epoxy resin, 1il) curing catalysts re
i nhi bi t or SYolfhdlHinagentlidaticakd®-as a means for reducing the viscosity of
one or nore liquid conpounds or as a solvent. Preferably, a curing agent
for an epoxy resin, Toptsadneht ycompogikriongof dthel pstseatdimrEntdomldan ecur e

i nhi bi tor g:%aqeéwtﬁdawéamma&ﬂ& so&é&@m rmeseénnﬁaaegés tohfetﬂé esAREnt
invention. This.blend is efer m xe E(? in V\:hItChIS
| bt ed i SHPRRL AP ERF B s B Jathcs a@#ffﬁ SPORR R, * BEMRE =B Rmon! y
al so cdl | exfF Lepnxd°hae RITEr sprefiesalply |fremolPd h°t4i)é’car'ént1@sef ul cl asses of

25 curi ng mgRgtsedisemi AfureX g a8ddles, acid anhydri des, such as
styrene/ mal ei c anhydrides, boron trifluoride conplexes, dicyandiam de,

substituted di cyandtrﬂgn;nggn@cgo)ﬁgggf{m;legf NSve phéi kag&eq,mgefgork{ggyox I

hardeners, that is cqmpounds contal ning nore one arqnmatic
group. AnctHREPL RS dhusttr Forg °RGeRt §“°§6 FREBORFDETLEAEShET Rt C(?F?ﬁ?‘Yses
pr er eact edremddact i )ofuehax yoeress fior am tehozynineedn oriidnhhgurindesatylysts,

di cya_ngi and e i 0¥ &H%nﬂﬂiﬁ:ﬂ:@lsé NS rhe RiALBHE &hnPRENQlS & hakdensrs are
descri bed o Rgges 8 0
redu (o] the v1sc051ty of one or more liquid compounds or as a

solvent

Preferably, a curing agent for an epoxy resin, optionally
a curing catalyst and optionally a cure inhibitor is diluted with
20 the solvent composition of the present invention. This blend is
preferably mixed with an epoxy resin which is diluted with an

organic solvent.

Curing agents for epoxy resins, commonly also called

epoxy hardeners, are well known in the art. Useful classes of

25 curing agents are for example amides, acid anhydrides, such as
styrene/maleic anhydrides, boron trifluoride complexes,
dicyandiamide, substituted dicyandiamides, polyester resins,
novelacs or phenolic hardeners, that is compounds containing more
than one aromatic hydroxyl group. Another class of curing agents

30 well known in the art comprises prereacted adducts of epoxy resins
with amines or anhydrides or dicyandiamide or phenolic resins.
Preferred phenolic hardeners are described on pages 6 to 8 of
European patent specification 0,240,565. Other known curing agents
are primary or secondary amines, hydrazides or hydrazine, preferably

35 the multifunctional, more preferably the di- to hexafunctional
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Eur opean patent specification 0,240,565. O her known curing agents are
primary or secondary am nes, hydrazides or hydrazine, preferably 35 the

mul tifuncti I re preferably the di- to hexafunction /21687
PCT/ US00/ 24 mpfppmary am nes, am des and hydrazi des. 31!.% ngsu&igngslagent S
are listed in colum 5, lines 47 to 68 and colum 6, lines 14 to 19 of

U s Paten%_, o980 FUELDRT 2HSGLMLo£HEINO SORNLS: BEeabliiledyon page 11

l i nes 58 and l.ines 1-40 of the publis &d uropean pat ent
appl i cat i ont &N, ‘2‘5]3““‘305 RS i) ngf%Sr e WHPRCaddRes L &° Hrotvati ves
of cyanam UesorPadenty andeP de20.di hydr oxy phenol s, biphenol s, hal ogenated

bi sphenol s, al kyl at ed bi sphenol s, trisphenols, phenol-aldehyde resins,

hal ogenat ed phenol alxﬂehyﬂe;sl;@unwhﬂg: argaﬁizél%reah.i@ﬂeat 66l glaeneod - alidebyde

novol ac re§ rocar ﬁag%fzg ;i[qhgg hﬁsglggaé 2%? halp%%grrllt?t ed phenol

resins, &eno reS| two or
more ther éBEllcFﬁé%cﬁPvénQ LCEmpoi tPBlPP%Pr?fﬂ%’frﬁFiegwgl PRSI BFE i s 15

parti cul ar byriiaef ués fodr cﬁar&&ﬁhaldigdacfhmaad,l @Thg@roxyupheriisq sSubstituted
di cyandi amdg Qi 0 %@U?ﬁﬁa{te‘dt efyANdi 2 ﬂ%ﬂ%ed( %’% J:‘P%" dine). The

sol vent conp05|t|on nventi o for_dissolving
subst i t ut eBrHTRAFRAYS aRPERRL- a%ﬁﬁwd&sre%ﬁ’l?yam%ﬂﬂé%d \F&Héﬁ“é]i‘ﬁ defede put not
al |, hydr ogensl abonekeiohst, cakky2@tad trhegel-addehydphacethcdoyesdreyl , preferably

Cl_ 6 al kyl hy c@ycgrbcﬁ{ %fhgﬁ@.'p | L s§8L hyl Pdr&'gamﬂlm—q{alto Qnﬂeg.pﬁ{lllergﬁoypén or by
aryl , preferabl erably 2-net enz Preferably, the

FIELRN A AT SN IR W A i TR D

pr ef er abl ytherdeefdi cyandl am de is not substituted. 25 The sol vent
conposition of the present invention is wuseful for dissolving one or nore
of the above-mentiomae sslivieR§ capesitidnObE efieXpréfmitninvehteoheisn "a curing

agent”, as gé&qcﬂ?éﬁwusé%ﬁo fS?”Hss?sfélA@ ét&':{cgrg.ngiar&l\&g OL,JIPLE Fonmpounds
whi ch act curing agent an epox
substituted d:.cyand:.am:.de or non— stituted dicyandiamide

(cyanoguanidine). The solvent composition of the present invention
is also useful for dissolving substituted dicyandiamides, such as
dicyandiamides wherein some, but not all, hydrogens bonded to a

20 nitrogen are replaced by alkyl, preferably C,; ¢-alkyl, more
preferably methyl, ethyl or the propyl groups; or by aryl,
preferably benzyl, more preferably 2-methylbenzyl. Preferably, the
dicyandiamide carries only one of the above-listed substituents.

Most preferably, the dicyandiamide is not substituted.

25 The solvent composition of the present invention is
useful for dissolving one or more of the above-mentioned curing
agents for epoxy resins. The term "a curing agent® as used herein
also comprises mixtures of -two or more compounds which act as a

curing agent for an epoxy resin.

30 _ Preferably from 1 to 20 percent, more preferably from
2 to 15 percent, most preferably from 3 to 12 percent of a curing
agent is dissolved in the solvent composition, by the weight of the
solvent composition. It is to be understood that the solubility of
the curing agent in the solvent composition of the present invention

35 depends on various factors, such as the type of the curing agent,
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30 Preferably from1 to 20 percent, nore preferably from 2 to 15 percent,
nost preferably from3 to 12 percent of a curing agent is dissolved in the

'sol vent cogRfsl idﬁ by the weight of the solvent conmposciiugidds i S to be
under st ood t hat e solubility of the curing agent in the sol vent

conposition of the present invention 35 depends on various factors, such as
-the type @heldict¥it N@ImpgeMion of tH BdihZheSdorifobh LSO/ a249tke ddensdeci fic

conposi tigp e_so n tl.on, un t. of
conmpounds wﬁ c‘ﬂoeg of éc?c’f?fnﬁ%nsal S%n{a SSO vegg‘uar#? élss gg%t%go%posmlon
such as aSeEY?fFFg CE’alt’%ﬁlyFéPnorS“&hcﬁ & CRFNA FGFalYSFher s%)ICIH’B'FI jnRibdfon.
specific aquei agudgeity iof 8 SpeGEid Cusdhy eitlend DORPESedifie sblddne present

| nvent Lon 6ap, %1 aéé'%ﬁzgdpxbéfs Er | fRntl & Aol pOWRIGa 68 B YSLS QT Curing
a0

accel erators EMI ncrease e spee reaction betweeh the curing agent
and the ef&gt §°e5|n are also well knovvn inthe art. Preferred are tertiary
am ne 10 containing or heterocyclic am ne containing conpounds. Some curing
catal ysts may have @uriebf extalysts Guriripmgertlgrecrose whighhirmgrease
benzoguanapkdigeg bf%de%éﬁi&&be@ﬁ@&@@h@&m&h@%é&t AR AREBRLBNGesthh 2N NE,

or NN N, N - tetran q%’f’ adlamgn o earreg r|mdazoJes are

2- et hyl |am azol e, H{/’I rh VA" i %faf5F g 1% ?Weﬁ?}’fl m dazol e.

2- Met BY|  icoptrixding, OQJ@FHWGWJHEt#}EIﬂenFMPGPEHQ avarundreny Fomg FHErAe are
the nost paehBFfRIm&YMate &RleEieyst Sas anﬁhgcwéﬂ&gpeﬁts?A ystsh \sfzi ch may be

di ssol ved 'Hzégﬁ néﬂig%%t L ém%gi nQ{]dlﬂnQ%hPia?qi a2l meq:V%ﬂ k3" €

het erocyclicC rogen I NES anmonr um
phosphoni &Wnezo%dt’frlbm Lﬁh't?@ﬁf%ﬁ‘?ﬁhﬁé E(ﬂrﬁﬁﬁ?@?mlsﬁch Regte¥eptat al ysts are
I i sted on m@eml]aa atd 2emedyll Gmbdszoas, pagaeﬁyla-&ratﬁﬂamddafbmge 17, lines

1022 ol hlig nubbiafied BnARRRN RAkeL 2PRLLGRLL OISR 81002 The

solvent conmposition. 0 present i nvention is_use i ssol ving one
or nore offf %’%’SBV%"’W’@RFPB?\@EFGCEF? MgSE REateered @ﬁ?‘%?*@?’ﬁ“ﬁ curing
cat al yst " Cabersagtihereitalasiso whoclp mayebe Mixbolesi dh thevsodvempr e conpounds

whi ch i nflugpss diba sPe8H HedeQRCIAVALDS! WoEMeterocyclic nitrogen

compounds, phosphines, sulfides or ammonium, phosphonium or

20 sulfonium containing compounds. Such curing catalysts are listed on
page 12, lines 41 to 50, on pages 13 to 16 and on page 17, lines 1
to 22 of the published European patent application EP-A-~0,458,502.
The solvent composition of the present invention is useful for
dissolving one or more of the above-mentioned curing catalysts. The

25 term "a curing catalyst" as used herein also comprises mixtures of
two or more compounds which influence the speed of reaction betweén

an epoxXy resin and an epoxy hardener.

If the solvent composition is used for dissolving a
curing catalyst, generally from 0.1 to 40 percent, preferably from
30 0.5 to 35 percent, more preferably from 1 to 20 percent and most
preferably from 2 to 12 percent of a curing catalyst is dissolved in
the solvent composition, by the weight of the solvent composition.
It is to be understood that the solubility of the curing catalyst in
the solvent composition of the present invention depends on various
35 factors, such as the type of curing catalyst, the amount and type of

curing agent which is optionally present in the solvent composition,

-8~



an epoxy resin and an epoxy hardener. |If the solvent conposition is used
for dissolving a curing catalyst, generally from0.1 to 40 percent,
preferably 0.5 to 35 percent, nore preferably fr ob/Rofd percent
and nost pkéﬁﬁggﬁﬁg from2 to 12 percent of a curing cata yg%sﬁs | ssol ved
in the solvent conposition, by the weight of the solvent conposition. It

islto ?e ueﬂgrsﬁee,t,%i&f ; 59&1%9'ypithgtyol%nareaon@usgmncaﬁélrxétmh&gt%het '
SOl ven coO SITI OnN e esen I nve 1,on e S Qn vari_ouys actors,
Such Bs ¢ hETyEesT of FTREU HEht ey (A AL (UBEC DI LBty agent
whi ch i s optlwmmdl Fymgasisaon. Thet $splubdlitenfcompesifioguring cAErTAst2 1887
PCT/ US00/ 249%ecikthe sPQeht i Sonp88PGBht bOMnal ptdiens Ol maRti&OMEaashe i on and t he

amount s and.ypes of conpounds, whi h ey additd onally,be dissl ved in the

3 . . .
sol vent > coffpositron® Tha ol ubrTity 2 Spetiti d"tWwAngTAral Y3t in a

speci fi c s8tueiirlénigrysiier @redpraty frexsdntoiieneroprederardysizxamPuat ed by
series triabsi2 beréde 6ESEn Gmibiislaz 0 a6 ssUtVedSn ChdTRbiyddun dazol e,

preferably from.1l. re. fer r 2 to .12 percent of an
i m dazol e F%mcﬂsgg(’i%]%'eégi ﬁ ng%'(rj\?%n?m )cégflrr‘ﬁ%régl tcflélﬂ?s%ic’?he wei ght of the
sol vent conposition. Useful cure inhibitors are boric acid, ,metaboric acid,
10 boric acid anhydrHS§E“OrCYRg TREPIEPTF Gre LML aF koo FRTAT % aci d
(anhydno deyomict hcdd drdadridmerasaleibaadidgon avadktwie lofophrdal) boxdd arid such
as fl uon 0?@5:51‘%1&@&&’) (di@ﬁéllasu 1|Qa§@ dn@h!ta@ic% qéxas%@gtf% d@&lﬁ:hh@ﬁ&émﬂli@%gﬁo&% Cont
i nes 0 and. pa i, ne 0 Q g publis ur.opean paten
bppl i cati of\Eb R Briedbehts acsdotiph”cine Arpsplide et eber e PR o
sol vent coprpasilffi ohinest 1B stq58f archbhge diBssbinasdli vo 3Bhef ddlevewrlisbagosi ti on
in an amuﬁ&rdﬁeaﬁrﬁﬁﬁtlaﬁ?ifgti&f €811 -0, 288 £50201 ef £raablie fimBib O dy ?9 ﬁ
percen st _prefera romd to. .4 percent i ._the
sol ven%5 cggrﬁ:)sbssqf1 t F%nl.n %‘ gt %_?ah_'seg ycé)rr{';f> gg’é%r?ﬁbsﬁ ﬁgnp%?p%ﬁéf rdggtsag?‘;ﬁdg\%nt i on
conpri ses St SECANER G |cOBRRBEATION TR G WWHE| 7 EGBne .1 £8r 1o PEFPERE bBPHReN 3
and 12 per gestlerably dizeyands awi 6apertlr S abubidrefyradlyt be fxom ngecat al yst
and/or the,Qfe | MY RhEOfeiighe {4 c8Q! JAREnC ABPSELQR . | STORAET &ihunsmal | er,

usual |
y composition of the present invention comprises substantial amounts

20 of a curing agent, for example between 3 and 12 percent of .
dicyandiamide, the solubility of the curing catalyst and/or the cure
inhibitor in the solvent composition is generally smaller, usually
between 0.1 and 3 percent, typically between 0.5 and 2 percent,

based on the weight of the solvent composition.

25 The desired amount of curing agent(s) and/or curing
catalyst(s) and/or cure inhibitor(s) is added to the solvent
composition and the resulting mixture is preferably stirred until a
clear solution is obtained. The compounds to be dissolved can be
added together or alternmatingly to the solvent composition of the

30 present invention. Alternatively, each compound can be dissolved
individually in the solvent composition and the resulting solutions
can be combined if desired. Preferred compositions of the resulting

solutions of the present invention are described above.

According to another aspect of the invention, one or more
35 compounds selected from curing agents for an epoxy resin, curing

catalysts, and cure inhibitors are first dissolved in component a)
-9



between 0.1 and 3 percent, typically between 0.5 and 2 percent, based on
the weight of the solvent conposition. 25 The desired amunt of curing

‘agent (s) AQhigeyT i ng catalyst(s) and/or cure inhibitopEpisiepasidded to
t he sol ven conposition and the resulting mxture is preferably stirred

until a clear solution is obtained. The conpounds to be di ssol ved can be
-added tOg%E-h@dSm:Qiheﬁl:th AA8 | @lignd At aﬁoszsgrveai.vésﬁrmﬂaiﬂa QBl‘Eéntt he 30

present |nvent| . rnatlve y. ch, comoun ed

i ndi vi dual f’ﬁ'}p" lﬁe cf co%’rp%’s °%| 3%1 lamf"%ﬁe Tres uYtl ng O,%\é"t ions can be
conbi ned ieKamRLS éelcywdéﬁm%ésmamsor%ré? digsoreadiipi agPlysdlut i ons of
the presemonbésieit boniiaithel@HC ahdatheabpyonalCetipdnest (o) anatdren aspact of

the inyentj %ﬁ npounds sel ected from curing agents for an
epoxy \r£e3| hggcu BR&(‘:{T?%II %/s"sl%?dggnd cure inhibi tors are first dissolved in

conponent a) -9 WO 01/21687 PCT/US00/ 24915 or onent b). and optionally
anot her sol vent of PPRFYSHIRRSTET® rﬁ?B?F'EP&ntﬁﬁ(fr@B T oy o) ag
subsequentbypxadesdn Femposdidam kerprdisipanadt EprEe rieslprasfdepagigrahlys@ne

di ssol ved L.—nm@reglc)bﬁphna;oy@féaaea SordeENEY aeém_asnt%oyﬁl %BEJ:QQ%Js:.ﬁOWpOﬂem
Anot her ef erred aspect

c) and at a a

of the pré:élﬁﬁ? r?\?%g’(‘ftc?ng’f’% e ’e’%ﬂ%ﬁlg%’é%l ﬁnc3r1$p°3‘§’ FRY STR8 rﬁ %% ng an epoxy
resi niand dﬁﬁﬂ‘é?e@oﬁ‘}rw akpveypr e conpounds sel ected from curing agents for
an epoxy resin, curing catalysts and cure inhibitors, in a solvent
conposition 10 descrhdedokyirrelen alipveitikdie cep®@e) ptasredcdnoHnbwan. can be

prepared i ewl‘nowgcoiﬂi%e{o d“ﬁ‘f@f&‘r%ﬁ ﬁxé‘cl-f'iadpr%i %B@Q-dé%k?%ied an

above-described solution a cur a curi.ng catal yst and/ or
a cure i mRFBFY®Y oFn2 t‘ﬁ‘é”%%lﬂ?&ﬁ? ‘63 t‘?“&r’r"%fc"’t“ﬁéyi‘r é‘é‘@ﬁ’g Fithv8htion is 15
m xed wi t Hnhhbippoxjnrids aelviengi caigdosithen effokhe myerent dngehtdaadiswi th a

sol veng. ﬁd&l@@w&f&ht&eeiﬁ efdsihor @Q@cswxhaeéd&yc%ﬁelsa@ﬁeﬁed

si mul t aneoys] y or _after res m xed with % sol ution

of the cufth é’ﬁ?’en%‘ur °g‘§)a(1 ° él'ﬁﬁ‘?totf%u? D3 resial can

added 51multaneously or after the epoxy resin has been mixed with
the solution of the curing agent, curing catalyst and/or cure
inhibitor, the epoxy resin is preferably pre-mixed with the solvent.
20 The epoxy resin solution is then mixed with the solution of the
curing agent, curing catalyst and/or cure inhibitor for producing an
epoxy resin composition which is typically designated in the art as

"one~component epoxy resin composition®.

The epoxy resin composition may comprise a wide variety
25 of epoxy resins, provided that they are curable, preferably with
dicyandiamide. Curable epoxy resins are well known in the art.
Illustrative examples of epoxy resins useful herein are described in
The Handbook of Epoxy Resins by H. Lee and K. Neville, published in
1967 by McGraw-Hill, New York, in appendix 4-1, pp. 4 through 56,
30 and U.S. Patent Nos. 2,633,458; 3,477,990; 3,821,243; 3,970,719;
3,975,397; 4,071,477; and 4,582,892, and GB Patent Specification
No. 1,597,610,

Useful solvents or diluents for the epoxy resin are well
known in the art. Preferred examples are 2-methyl-pentanediol-

35 (2,4), toluene, o-dichlorobenzene, cyclohexanone, cyclohexanol or,

-10~



i nhibitor, the epoxy resin is preferably pre-m xed with the solvent. 20 The
epoxy resin solution is then mxed with the solution of the curing agent,

curing cat /or cure inhibitor for producing an FRDOE N
conpositi o?i‘!v%ﬂbz is typically designated in the art as "onefnf:l%?rpi?onent

epoxy resin conposition". The epoxy resin conposition may conprise a w de

:/ﬁ Ih et éi Cigoﬁg p%QPéﬁéd bliﬁ,s'anblsaet&&&,wsd@ﬂ ddhateddRy llaelg&l uaag}lek?ﬁs@é %tgabl y f
ndi gm de. rabl e ep resin we own_in art.

' st rac  GE ke v eetshe o MikeehSH, 33, B Bedfat rSIPERRBEP B0 {1 The

Handbook ofsefydx§oRetisaglipgHthe @porndrekin NePrpferahiyh| thesheoin resds7 by

MG aw Hi | {s d¥ewoXK ini shedpPpRddithrde lor Rbre £t Blid U @RpSfent20ofinthel. S.

Pat ent S, 633, 458: .3, 477.990; 3,821, 243: 970,.719; 975, 39%;

D07, o, SRy ettt Cekn pRedint Elvenciod D obhdragat, ) iRy 3h: po

Usef ul sol Yemescent.dpratenadly ofrah 0 eppR) PeEseRt amerfePyefarabln frAmt he art.
Preferred exapbspaticen?-dfpikityredianifidsolvedbin rd RiltieddIetieh a

o-di chloro , h - .01 687
PCT] US00) SAGLEEE sV EN BIGUANG: (Y rRIT XA s epod) RATLED )

ket one or SRyt isobutyl ketone. M xtures of different solvents are al so
useful for dissolving the epoxy resin. Preferably, the epoxy resin is
di ssol ved i n one, t\ibe drvrweresinnpemasitidre prefigrardmt sompfrisge Homol vent

corr]posi L : oa%dsf tbhep lt%eggrm, inBi/@{HrEQQrak@?nﬁ]f&J b%} tfo][ @rrpé&?am, &%wer cent,

preferably from 0 erce nore preferably from 5 percent

epoxy resi%fe?fgera]f ST 98 '{%nggrllailefﬁ?r.étd of; ¢ 17ix T uﬁgteggrgsusco %gnt, based on

the total @kdvgndiatidepdsarefest thanyeids| obrihe sRPXhESEPOXy TRRSTRIXY

]gorrpog I ti Ofedéihewﬁp%@hyi&owéfé&m&r 8IBo Qofffrilses 1f-cpencentto ADpercenef er ably
rom t fer 0,5 ring

agent ,isguc °r§sB§%€e%é¥a@r%1% g‘e? p‘%zggdj neX‘ t %ﬁtor&' ah‘i&gfl ét%gtrag%ggyc%uggi %u The

ar e Wei
epoxy restr? &8 faFPLsr Pt PR %ﬂesUe’cH}"r?pF’?s"&e PO FS612t ™% percent,
15 nore pré&icdyabésinf campdiB@loh may penmmdnd Dicuaecinhibjteat suyBias ducir as

acid, for modifying the curing catalyst. The amount of such cure
inhibitor, if present, preferably is up to 4 percent, more
20 preferably up to 2 percent, based on the weight of the epoxy resin.

In the epoxy resin composition the total weight of the
components i) epoxy resins, ii) curing agents for an epoxy resin,
iii) curing catalysts, and iv) cure inhibitors is generally from 35
to 95 percent, preferably from 45 to 75 percent, more preferably

25 from 50 to 70 percent, based on the total weight of components i) to

iv) and the solvent present in the epoxy resin composition.

The entire amount of the solvent in the epoxy resin
composition may consist of the solvent composition of the present
invention. However, the epoxy resin composition may also comprise

30 other solvents, such as larger amounts of ketones than recommended
for the solvent composition of the present invention. Generally
from 25 to 100 percent, preferably from 40 to 100 percent, more
preferably from 40 to 60 percent of the solvent present in the epoxy
resin composition originates from the solvent composition of the

35 present invention, the residual amount being a known solvent or

diluent for epoxy resins, such as a ketone.
-11-



a 2-nmethylimdazol e, based on the weight of the epoxy resin. The epoxy
resin conposition nmay conprise a cure inhibitor, such as boric acid, for

nodi fyi ng {ﬁ,ng catal yst. The anount of such cure IpeiR0d/b1s | f
present, era y is up to 4 percent, nore 20 preferably up to 2 percent,

based on the wei ght of the epoxy resin. In the epoxy resin conposition the
‘total weight of theThécampefEsani &o@@@&yléﬁs iaBé,usié:f).\lCéHxi REr8gaNkiodor an
epoxy resi nb <|:a|1| PonSUr N9 C % Ls r%na ricag PI tors, |sa91(aneral |y
from 35 SECHE BEt 2% f e?me?a ST ﬁ*sn percent, Aore preferably
25 from 50=°F§11'¥QF peﬁée%ﬂaStbab%@rGﬁeﬁ?él Fmb%ﬁm\ﬁetgmf &he Wn@?ﬁ@ i) to

iv) and t hempesmarh afembgéﬂboheeax&p@éﬁefmwhawnpsmtmwmﬁtemsl re

anount 5of lthe sl \ﬁep_t I{lh eot%%x res nt cgﬁrmos t'ngong%ﬁCﬁQééﬁtalof t he

sol vent corrp03|?| on - of sen ven Fowever e epoxy fesin
conposi t i ¢<hags alééscfﬁﬁipgs‘éf 3@16{59@111%‘!‘%3@ P%‘li’é‘ﬁeaéelF*éPﬁ‘é?d ERBtMt s of
ket ones t haapsetisaendieith tofe tupen Sidarenl . C m¥ehfidic@nodHfinplregPaEingnt

v ent | 0N GRRELAYnal CATLE S, H0BPEEEEN conPh Sl ALAD! dod CARLAP ch 100

percent, Tor e refera rom e solvent present in
t he epoxy %@ﬂﬁ?ﬁiﬁpﬁ%’f‘ﬂq%ﬁlmﬁ Grardd ?‘F% fiRetBY(aF&nt conposition of the
35 present invention, the residual anount being a known solvent or dil uent
for ep@xy resins, ST cempas Keooneomprl $ 1N @b/ 02 68FPEHHdSe0s X ested he

epoxy reSIﬂ}oﬁowg'yokymﬁee ﬂsef:uhx{goagg@&g Tds LNQBxARRIsigatians, for
exanpl e forngrepa eI ectrlcg Iam and Cl_loatlﬂges At Ieait t he
e

cure 1 1§1tors 1n oS1
preferred e o? fhe oXy T esin lon-are horrrﬁp eneous and

gener al | y Hatke @Rﬂ%@%sﬂfi"g‘?ﬂf—m may @P“}P@&F%nﬁ}la?@hef FHPPRRRLE gbo%}idltwn
| mpr egnat 1N thbsd refit DOEE bBGvdTal B6t abxampFeiCthaSc@ipaSsticy ndy @mprise

el N ool 108k BLEdYGE, LA 0f BLERT CPRG 11 OTRASHLONSaLD) Fhcour e UpOn

heat i ng i‘ques © regnating reinforcing materra epoxy resin
conposi ti oﬁ%§eaﬁ%Fa€G1PPF|gPrt°ﬁértJeﬁfo?§ ‘?’?sicﬁm%‘iﬁ’?‘[‘}égiit’r%ﬁé‘r'é’r"é‘lﬂé?'}' WWP‘I in the
art. 10 Theweoaposhe e pPidsidogs Qe oompiiise aarabasssekecdmd] fromi)

epoxy resif3retdn1yCHbt MEbrRIBIES 3500eRnEP R0t BE:fbrably Jnot more than
25 percent of solid particles, based@ on the total weight of the

20 composition.

The term ‘“comprising” as used herein means “including”.
The term “comprising” is not to be understcod to mean “consisting

of”.

The present invention is further illustrated by the
25 following examples which should not be construed to limit the scope
of the present invention. All parts and percentages are by weight

unless otherwise mentioned.

Examples 1 to 8 and Comparative Examples A to C

Solutions of dicyandiamide (“*DICY”) in various individual
30 solvents and solvent compositions are prepared. The concentrations
are listed in Table I below. The produced solutions are visually
inspected at room temperature (RT) whether they are clear. Clear
solutions are designated as “¥” (¥Yes). Those that are not clear are
designated as “N“ (No) in Table I below. The solutions that are

~-12-



curing catalysts, and iv) cure inhibitors in the solvent conposition of
the present invention may conprise further conponents in addition to those
ment i oned a@g\ﬁﬁm‘&pr exanpl e, the conposition may conpri Sgerhisofefeisd ’
particles, such as a filler. Afiller which increases the fire retardant
properties of the conposition is particularly useful. However, the

conposi ti 08168e%tNPbort Qb SRDIB £rel Badt OwheHRNthey ReRA RS albyr NFLepOI €
than 30 percent, nost preferably no re,than 25 percent of solid

particl es, *BESHVEPEFe SEOTS 2he? Ghte n%‘lt]?l‘é“"fo conposi tion. The term
"conprising” as used herein neans "including”. The term"conprising” is
not to be under st ooFurshemeare’ cBatdiest | Hgts ofliethPheths egbphionaventiadn i s

further idl hushhat ed ﬂB}ciEh&xé&E.cE.?é J %wi Ak iR%a Ry eheE (bh-iﬁéhﬁllél,dwm bed
construed to.Jim.t.the scope__of the presenf_i n : l parts an

per cent age§ %Jraessﬁ%/lﬂ%lﬁﬁtacpcﬁﬁfié% tc?tﬁ%?% gegﬂe%ﬁg%ie%r A’lalr‘r’}?l es 1 to 8 and
Conpar at i vE€7 & EE@ s(DRngerq@sSEubatianass irgreialdi ani de ("DICY") in vari ous

i ndi vidual 30 solvents and sol vent conpositions are prepared. The
concentrations are listed in Table |I below. The produced solutions are
visually inspected at roomtenperature (RT) whether they are clear. Cear
solutions are designated as "Y' (Yes). Those that are not clear are
designated as "N' (No) in Table |I below. The solutions that are -12 WO

01/ 21687 PCTI USOQ 24915 clear at roomtenperature are tested whether they
remain clear after they have been stored at 5C for 24 hours. Furthernore,
Table I |lists whether the solutions contain harnful or toxic chemcals, as
defined by the EU criteria, which is 5 a Cassification according to Annex
| of Council Directive 67/548/ EEC (Dangerous Substances Directive). -13 WO
01/ 21687 PCTI USQ0124915 co 4.1 4J If! L9 >4 r'"
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O(JUO4.) 4) 0.si 00 Ol RRF AMK UNHSI RL$4 s.) 4 W41 r-|
J1 o O O AWWAOL3UU NUJJ -14 WO 01/21687 PCT/ US00/ 24915 The DI CY

(di cyandi anj d utions in Exanples 2 to 8 in Table 1 nd do
not contai n™ Iﬂ’a‘%J J{ or toxic chemcals as defined by the gy@%fgg{?é%tloned
EU criteria. The same is true for Corrparatlve Exanpl e B. However
iIlustrated by Conp t 5 dn Tabl e 4 sol vent
conposi tion corrprl s?fril% b%(?%pdf‘e e Famc%) H‘l °nstJrlrérEx§ﬂﬁ ?ef"’\?a ffout t he
presence offalle dpppeficarian éﬁs’i“t'-'t \‘Fént:mi‘ﬁ@“ﬁ}’ﬁaﬁgefsmlﬁ ehrmichbs &% epoxy

resin. Thaetiigdabi Sthe hbtweaBnEx@Ea £S crigafifh | ThelHamat £5 drldat For
advant 20eOuSlula Akl koMbl TR 0AES 1) Sobeliideg 10 10 the

sol vent conposition o resent 1 nvention | osition

corrprl ss PBrImhcEnt ¥ BoHatTéblmr’PﬁF@@ @ F%lwtaﬂ@mﬁﬂfﬁa%ﬂ%erﬁaaﬁm es D
to P Sol ut possylehe dylyycahdhethiyll cetfhied aYd Jwaitar wathouts tlh&dpresam&b oS@ vents

and sol vent.soaesi {d Ui Al ePLERAE chJJg,%sSﬂl ¢ b Ol e@hCepdhey BLEfMED W th

an epoxy reS| n solutio Conpar at’i vé arrpl es Dto

J the epox¥PF SFRAFEF, ?%er\?ﬁdEﬁ‘n%‘plﬁFojpﬁ“Qnﬁ ﬂlli}%?a‘ﬁ‘?ét F¥2t et her or
et hyl ene gh¢ooitageetsilly ettidird ¢omporarpllessich ke WB-eandifoimpanddd \ie

Exanpl ¢ Ktﬁé\%hv;m c%ﬁﬁé‘éﬁtﬁ%ﬁ'@f the pfe%ggtviqﬂehel&ptﬁykhétéuba@t one. In

Exanpl es 19 and, arative Ex es Mto P the epoxy resin is

di ssol ved FHR5ES b?fé °°mW’tsI‘?st R, Eﬁt‘f teExarrpl e 20 and Conparative
Exanmple P a brom nated epoxx resin in rreth I et hyl ketone is used which is
comer ci al EXATRISE| 4151920, Ang, Com ¥R FappRtesEDEto 939 EK80 from The Dow

Chem cal Corrpany I n Exanpl e 20andCorrpar ative Exanple P a 25 brom nated
epoxy resin in acet Sedutipngsef] dilrvehdianident®ICY Al lip vamixusabhdividde} t he

trademar k &ﬁeﬁtsm Asmén&oab@&imsdaemﬁ%bar@rm@ﬂa solk@i&TResi tions
gr eﬁlgelé gﬁieeé'xlr%l 8 w g‘:ne)geléolng%edeslzgx lo thtez.son 2 Itn Exampq.I OW lr.I 1t3haencPr oduced
cOmparat:Lve Examples D to J the epoxy resin is dissolved in
propylene glycol methyl ether or ethylene glycol methyl ether. In
Examples 14 to 18 and Comparative Examples K and L the epoxy resin
is dissolved in methyl ethyl ketone. In Examples 19 and 20 and

20 Comparative Examples M to P the epoxy resin is dissolved in acetone.

With the exception of Example 20 and Comparative Example
P a brominated epoxy resin in methyl ethyl ketone is used which is
commercially available under the trademark D.E.R. 539 EK80 from The
Dow Chemical Company. In Example 20 and Comparative Example P a
25 brominated epoxy resin in acetone is used which is commercially
available under the trademark D.E.R. 592 A80 from The Dow Chemical
Company.

The compositions of the final blends are listed in Tables
2 to 4 below. If the produced blend is clear and homogeneous at
30 room temperature, it is classified as being compatible with the
epoxy resin and is designated as “¥Y”. Otherwise, for example if the
resulting blend is turbid or contains two phases, it is designated

as “N“.
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30 roomtenperature, it is classified as being conpatible with the epoxy
resin and is designated as "Y'. Qtherw se, for exanple if the resulti ng
blend is turbid or contains two phases, it is designated 515 WO
01/ 21687 P(‘f‘i‘?Ugdg% 724915 Lani nates are produced and vi sual‘ﬁ.ﬁjl nspect ed as
to whet her dicyandi am de crystals are visible and if yes, to what extent.

-The laninates are cl; Jéegd?ggéggﬁge%og&g ghgﬂ}p%%pe&@ hf];yto( "U),

acceptabl e | am nate qua am nat e i ty ("SsT"

and super i BteH5Hi Yé‘naﬁi‘ﬁ yFEYsseps jare Fh?’t]ﬂ@r ARttt yaBy vhaty 4 I|st
whet her thecmltut|'ﬂres1ami:nrattasnaﬁatﬂr&shfﬁedtmhz@acdfmﬁabaés],amasatief| ned by

the BU cribghligy ( aeéep%aﬂi@s_smﬁa&aet Lo AGCQLMa ochmaey | of Oounci|
Directive 67/ 548 gerous SQubstances Directive )’{] . V\D 01/ 21687
PCT) USOD! ZAFSACE Lty o ALy 6 RRRFEAoF hepigare TRbER CSPED - Pa 1 O M
In}.. Jz to,; 43N> 1z a0Ol11 NOMz Il z 3a.i~Mcot3 4wC
L10~ W[ ~MCO 4.3  $&Furiheymgre) Obles 1} Jog4 sy BlhetherNrhe solutions

contain harmful or toxic chemicals, as defined by the BU criteria,

which is a Classification according to Annex I of Council Directive
67/548/EEC (Dangerous Substances Directive).

10
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Part Part Part Part Part Part Part S S S S S S S Epoxy Resin 100 100 100
100 100 100 100 Methyl ethyl ketone 25 25 25 25 25 34.3 25 Propyl ene

gl ycol 25 30 31 0 25 26.4 18.5 nethyl ether Solid D CYB‘;’?%%?‘Q% 3 3 i

Pr opyl ene o e 4 0533 -- -- D net hyl formam de 1
7 8 2-Phenylimdazole 0.8 0.8 (20% Properties Conpatible W|thYYYNN
N Y epoxy resin Lamnate Quality - +8IBr - - STD Contains harnful or N
NNNNNY toxic chenicalg peans: ed Table 1V (Conparative)
Exanpl e N {§omepratived Conppsitti dn Y. [wlE Wi . 1"W ‘W8, WX par®s [Parts
Parts Par Copposition ¥ i %,;ﬂ‘ ‘%Ltgﬂ g Pﬂ*t L T tone 34.3
34.3 25 opyl ene cql .9 .4 g 30 0 g et hyl
Sther Soifd DICY 3 383 3 ga}r plilal;%nep%é‘%tor?é’tte aE v%;‘g" “B5 474 44
2- Pheny| i MBZt¢ORES 16 © O- 8 O] 10609 169 JPEhbT €S100-0/TH@6! P Eoov |t h epoxy
NY Y N Y Methyl ethyl ketone | 25 25 25 25 25 [ 34.3 | 25

Propylene glycol 25 30 31 30 25 [ 26.4 ] 18.5

methyl ether

Solid DICY 3 3 3 3 3 3 3

Propylene carbonate 4 9 5 3 3 - --

Dimethyl formamide 13.5

Water 5 1 4 7 7 8

2-Phenylimidazole 0.8 0.8

(20%)

Properties .

Compatible with Y Y Y N N N Y

epoxy resin

Laminate Quality - - STD - - - STD

Contains harmful or N N N N N N Y

toxic chemicals

“ ~ “ means: not tested

Table IV
{(Comparative) Example M N L] P 19 20
Composition Wwt. wt. Wt. Wt. wt. wWt.
Parts | Parts | Parts | Parts | Parts | Parts
| Epoxy Resin 100 100 100 100* 100 100*
Acetone 34.3 34.3 25 25 25 25
Propylene glycol 27.9 29.4 35.9 36 30.9 30.9
methyl ether -
Solid DICY 3 3 3 3 3 3
Propylene carbonate 5 5
Water 6.5 5 4 4 4 4
2-Phenylimidazole 0.8 0.8 0.8 0.8
(20%)
Properties
Compatible with epoxy N Y Y N Y Y
resin
Laminate Quality - ACC sT - SuUp -
Contains harmful or
toxic chemicals
5 ¥ — " means: not tested
*Contains D.E.R. 592 A80 (Trademark) instead of D.E.R. 539 EK80
{Trademark)

The compositions of Examples 10 to 13, 19 and 20 are all
compatible with the epoxy resin, that means that these formulations

10 are clear and homogeneous, even in the absence of dimethyl
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resin Lam nate Quality - ACC ST - SUP - Contains harnful or toxic chemcals
5" - " neans: not tested 'Contains D.E.R 592 A80 (Trademark) instead of
D.E.R 539 EK80 Trademark) The conpositions of Exanples 10 to 13, 19 and’
20 are al | WOAHPM¥I bl e with the epoxy resin, that nmeans tFUIONREL

formul ations 10 are clear and honmpgeneous, even in the absence of dinethyl

-18 WD 01121687 .PCTI US0QQ/ 249 i ch scI SSIfI s har nf ul
or toxic b% JE“he a%o@"'g’- l(r%renst C%as%lfcéﬁggarlslterl a, The conpg?'l son%gce’ Teen

Exanpl es 9menifiorgdiBY gxifeni@s that advantageously a third conponent c),
such as water, is included in 5 the solvent conposition of the present
i nvention if the solThentormpagtipasideteserx Grtaples Praopyléndlbwtivehet chat

Exanpl es 110t adoudily! uSéﬂl%ec nkis%heabec cogm Ikl AT €5 CIMBhLPlie W th
the epoxy resin_ " with or wthout thir onent c).,. such as water, if

t he sol Yenfke GOBERY t°|°8ﬁ°§:‘tﬂf’ﬁ|?§t§‘?h‘§/‘|'e€ﬁ8tc S8R 1f15h%>?é’ PR% 14 to 18
i |l ust r at ectritsikion sontvirsabkepitlenkeeqrbonhte waEvpmmlest ehtandl £Bin t he nore

and nost pkef Qfeh-8fe @RAgChd %ﬁpoﬁ@aeﬁs farz@nb&nﬁateiﬁﬁe RAkECHe eESBﬁ:Tr Risgher ably

from5 to 12 percen n_t he total t <OfRL0p | ycol nethyl
et her (con’ﬁbﬂgﬁf ‘ﬁ’}ébb‘lto?)ytﬁ’éﬁ TEPEBRA & (corrponen a‘%)r &3’ %
(conponent cedrosifietheoppddns ethykenescarbondteed in net hyl et hyl ketone. The

conpositions of Conparative Exanples D-Mand P are either not conpatible
with the epoxy resi Exanplentiai to disnelingtratotimm de iswhdvcisabde ctaksepi ed as

harnful or.f &Jaee?ycéntesnega\eﬁmmtwteqnﬁ%&sre E:@éfe?:reaora-ﬂ&% ceumosi tion of
Conpar ati ve

sensitive gﬁ es. in the chosen

epoxy resi ﬁeawFF%m thé&° BHASESFRY-ofiodt RS °“EE 1¥ BF<Tsnpati bl e
with the Db&sdd on the total weight of propylene glycol methyl ether

(component a), propylene carbonate (component b), and water

15 (component c), if the epoxy resin is dissolved in methyl ethyl

ketone. The compositions of Comparative Examples D-M and P are

either not compatible with the epoxy resin or contain dimethyl

formamide, which is classified as harmful or toxic by the above-

mentioned EU criteria.

20 The composition of Comparative Examples O and P is
sensitive towards changes in the chosen epoxy resin. While the
composition of Comparative Example O is compatible with the D.E.R.
539 EK80 (Trademark) epoxy resin, the corresponding composition of
Comparative Example P is not compatible with the D.E.R. 592 a80

25 epoxy resin. The comparison between Examples 19 and 20 illustrates
that the solvent composition of the present invention, specifically
the solvent composition comprising propylene glycol methyl ether,
propylene carbonate and water, is compatible with two different

types of epoxy resins.

30
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539 EK80 (Trademark) epoxy resin, the correspondi ng conposition of
Conparative Exanple P is not .conpatible wi.th the D.E.R 592 A80 25 epoxy

resin. TheggQiRakt SON between 19 and 20 il |l ustr ateesocoklpas t he
sol vent conposition of the prj@ﬂm, Biﬂ"ﬂl@ﬂ IFpeci fically the solvent
conposition conprising propyl I " ether, propyl ene carbonate
and wat er grafasconpati ble wwth two different types of epoxy resins. 30 -19

PCTI US00124915 WO 01/21687 | Litiirer rerrrr 11Jd 11111 11111, CL Ms
CLAIMS: 1. A solvent c@nposichio QOPLI S R9mpR)s 184 9! YCOl nonoet her or

di et her and b) an organic 1 ow rré[}ir%cu ar V\Blgx(i:ﬁ‘lt s(::Logr’rpound containing a 5
carbonate group. 2. The sol yvent copposition of Claiml additionally
conprising c) a prdthi& ?fﬁﬁ&dmﬁ%éggfh%{ndéeb?ifcwgmnoet her or diether. 3.
The sol vent conposition of claim1l or Claim2 wherein 10 conponent a) is a
propyl ene or butyl éMe agl 9xFRiAvIRYE MRLPCHEE Eoiehte gomIpUnRopeRARANINRE) - ( CH2
- CHR39) Rardonatg gwdwer.ein one of the substituents R1 and R2 is an al kyl
group having 15 from1l to 12 carbon atons and the other of the

substituents Rl ant R2pni SsAYEhOIRRpoiR il S8 a0k CHIdRReLadidgpendently is
met hyl or ethyl .and xi is fr he sol vent co%eosmlon of Claim

. mlitod 4. T
3 wherei PP 1?%r%laapf°ﬁfegb‘?“lt%8t]§%&??LFe ¥R "WRETRFS §an al kyl
group haviherherom 1 to 4 carbon atons and the other of the substituents Rl
and R2 is hydrogen, R3 in each occurrence is nethyl and nis 1, 2 or 3.
3. The solvent composition of Claim 1 or Claim 2 wherein

10 component a) is a propylene or butylene glycol monoether represented
by Formula I

R,0 - (CH, - CHR?0), - R, (1)
wherein

one of the substituents R; and R, is an alkyl group having
15 from 1 to 12 carbon atoms and the other of the substituents R; and R,
is hydrogen,

R’ in each occurrence independently is methyl or ethyl and
n is from 1 to 4.

4. The solvent composition of Claim 3 wherein in
20 Formula I one of the substituents R; and R, is an alkyl group having
from 1 to 4 carbon atoms and the other of the substituents R; and R,

is hydrogen, R® in each occurrence is methyl and n is 1, 2 or 3.

5. The solvent composition of any one of Claims 1 to 4
wherein component b) is butylene carbonate, propylene carbonate or

25 ethylene carbonate.

6. The solvent composition of any one of Claims 2 to 5

wherein component ¢) is water.
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5. The sol vent conposition of 'anmone of Taims 1 to 4 wherein conponent

b) is butylene carbonate, pro l} 25 ethyl ene carbonate. 6.
The sol vent,compasi tion of an ﬂ’mmﬂmﬁﬂsfm to 5 wheppriis@dagnent c)

is water. .-.---% -- -20 This Shéet' Hds Been Replaced 11111111111111 Ji 1|
[T el V\D 01/ 21687 11111111111111 HE 121t! 11 1111 PCTIUSOO 24915 L M

7. Thf sol vent fomoesi tigpe 1Ay &Q‘@o@itlgnagﬁ%njj bfle ©f 04HMS 3 66861) Tﬁ
propyl ene co et her ene c onat e
sol vent cSTBBEFEI 202 é’ﬁ°b%€%leo %ylmn ?‘er aDSPr%pr?%renL car%"f’ate

propyl ene agidyedl vaksHoet her and b) ethylene carbonate. 9. The sol vent
conposition of any one of Clains 2 to 8 conprising at |east 45 percent of

conponent a), from &.toT8e gervesntcaboshcicnonPaEIgNtnd ofanthit® firoend® to 25
per centy Ofco%gpgﬂfgng)cg ’prgﬁféiixeoglx}&q L\Qﬁdﬂtheweérgﬁb) cgth?)l.en@) and c). 10. A

corrp05|t|on conprising one or nore conpounds selected fromi) epoxy
resins, 15’a1r?°)m%‘ifr| ng agents for an epoxy resin, iii) curing catalysts,
and |v) cure inhibitors, in a solvent conposition set forth in_any one of
claims 1 to 9. 20 %1. Ahsesdkyenbfcoppestiiongoh BN ofi BFAEENBr F3ithg one
Or NDre CERpYNsihgsat erdact 49 @RrtentePEXYor@akRS,a)i,i ) curing agents for an
epoxy resin,

from 1 to 30 percent of the component b) and

10 from 0 to 25 percent of component c¢), based on the total

weight of a), b) and ¢).

10. A composition comprising one or more compounds

selected from
i) epoxy resins,
15 ii) curing agents for an epoxy resin,
iii) curing catalysts, and
iv) cure inhibitors,

in a solvent composition set forth in any one of claims 1

to 9.

20 11. A method of preparing a compogition comprising one

or more compounds selected from
i) epoxy resins,
ii) curing agents for an epoxy resin,
iii) curing catalysts, and
25 iv) cure inhibitors,

in a solvent composition by contacting one or more such

compounds with
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iii) curing catalysts, and 25 iv ﬁchre inhibitors, in a solvent conposition

Srect "tos bocaommpaceq 1111l lﬂﬂ‘“ﬂﬁﬂlﬁfl“ﬂ BT b

111111111 111111 PCT/ US00l 24915 Vio 01/21687 L ™ a) a glycol nonoether or
di et her and b) an organic | ow nol ecul ar wei ght conpound containing a

carbonate group. 12a) WsgigdolSmarosth@rysPlaigenaetah@r or di ether and b) an
organi ¢ | ow nol ecul ar wei ght conmpound containing a carbonate group as a

diluent for one or gpLg GAIRIUNIS, SRhEGIRE FLR: E%nﬁo%?xéyc&?t%;ﬂhg 0

curing agents for an oxXy resin, 111) curing catalysts, and 1v) cure
|nh|b|tor§ar’??ﬁa§esﬁ’é%1PpHas Been Replaced ||||||||||||| i~ -22

12. Use of
5 a) a glycol moncether or diether and

b) an organic low molecular weight compound containing a

carbonate group
as a diluent for one or more compounds selected from
i) epoxy resins,
10 ii) curing agents for an epoxy resin,
iii) curing catalysts, and

iv) cure inhibitors.

This Sheet Has Been Replaced
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