A METHOD OF ACCELERATI NG THE CURE OF AN | SOCYANATE MONOVER OR '
| SOCYANATE- TERM NATED ADDUCT OR PREPOLYMER This invention relates -to a S\
mpthod‘of acceleratlng .the cure of an isocyanate nononer or - v 3'
|soq¥9nate term nated adduct or prepol yner. Urethane resins, because of ¥
their~excel | ent toughness,- 5 chenical resistance, adherence and gl oss, flnd
wi de application in paints, printing inks, adhesives, etc. The urethane
resins to be used in these flelds are nornagly avallable in a. one-can type
or two-can type forp
nol ecul ar wei ght o
| socyanat e groups per

cross-linking by the reagt umneioa &slaégcvaaa&.&h%oaﬁoscauepaéib.e my shige in
the air, etc., after,it has been aelle t'o a substrate. latter

conprises two c8fffhficayanats Bpgomer o yBPcYaBAtentRFTIN2HeA aF’%‘é"sF PRan two
hydroxyl 15 groppepqigmemnl ecul e as a resin and a polyi socyanate having: not
l ess than two isocyan r 298N Bot h
conponents are m xed ?‘?ﬁﬁgé‘?e?g?%%ﬁe%%raggggg g’?lﬁ % eﬁ'g’l urgg g|th§'ea|o'pl ied to
a substrat e wdechenicat nesistanceudhpraingarandzaldssn £ind eidesapplipktivg by t he

reaction of the ph SRGEY 3PAN 14 QHRS, \%ﬁgﬁg@ chhydroxyI groups. The reaction
bet ween i socyanate groups and water  or hy roxgcb groups is_regarded as

relatively fast. |n cabSes fHerEe (IREIPRSPIPY 38 P ERFsEomis ARSI o gelth
CONT1 nuUous pai naailable fni atdnegcan\Byme ok Nwo-usn aPpé |fommlatmpl | o0 if0Fmer
curing and drying.Jo) saoigo&%meSrH 89v12.§ Qfmorlegelarn NS 666 eo! oH{:et hane
resins which ar 8 Hsed” exhi by . In prac an unsa IS actory rate of
curing, and akeand rhapma:pptaeleseaﬁsedtwcoxmenwe QEQHRS PexpBothruby, tand

addi tion of catahyed &mhfwlweiizaa&mn@tczamem@reﬁ tBECRALGLIKh berr],
or [err], as th The ,addition of a catalyst to a resin

conposi ti on 30 ?gﬂﬂegqunege Sropeg,aith afBFI'H"? urgy inj fhe; fkF (88 o8 HB- can
type resin, furhaserneenappbbsd ensa sobstratel i fbe dfatesr rbmprigesitwono

component s, and cglaeiEl Chid19s ep&?él 86heahfy BT ALk Othan L ng%m'agnbaki g

at el evat ed t enperat ur es uant Ies O cause
t her mal det erﬁ)ﬁa?qlﬁnpﬁﬁ ‘“Sh?ﬁ‘tlﬁaﬁseé r “t#ﬂ&‘t amole%%mmteoéaﬁm Pty less

pl astics substrahas v :_L%Béfdrﬁlt!laad’roups per molecule as a curing agent. Both

components are mixed in predetermined raﬁios and the mixture is

applied to a substrate where it cures through polymerization and
cross-linking by the reaction of the isocyanate groups with the
20 hydroxyl groups. :

C

The reaction between isocyanate groups and water or hydroxyl
groups is regarded as relatively fast. 1In cases where the resin is
applied continuously as in continuous painting_or printing, which
involve continuous application, curing and drying for a short period

25 of time, nevertheless, the utethane resins which are used exhibit,
in practice, an unsatisfactory rate of curing, and are, in practice,
caused to cure at higher speeds by the addition of catalysts and
further baking at temperatures exceeding 100°C., or 200°C., as the
case may be. The addition of a catalyst to a_resin composition

30 reduces its storage stability and; in the case of a two-can type
resin, furthermore shortens the pot life after mixing of two
components, and also deleteriously affects.the operation. Drying,
by baking at elevated temperatures, requires large quantities of
energy and can cause thermal deterioration of substrates, so that it

" 35 cannot be applied to plastics substrates in particular.



2 Aliphatic isocyanates are used in urethan resins to prévent them from

- .ye wing and such resins are used nore and nore especially for paints.
r, these isocyanates have a reactivity which is infericor to that of . v

a tic isocyanates and are nore difficult to 5 cure at high spoeds. A ;

hi gh-speed nethod for curing urethane resins at anbient tenperature has g
been proposed and conpri ses . Tttt ng a polyi socyanate prepolymer on a -
substrate and treating the prepolyner with an amino in a vapour-phase state

(the specific n e 10,, No. 874, 898 - According
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to be g:cmblﬁhadge\@am.th ur et hane resins based on aliphatic

i socyanat es. verth t net hod i nyol ves the forpation of cured
coating fil ms h#e 'g‘H”S iﬁf’?rﬁ? 3‘?’?‘% 3{)‘&?& ‘lﬂlﬁgﬁ%h ani nes by

i socyanat d:egpemqimrorhashbewpfmedcnﬁdocmﬁﬂswaaoam il pﬂ,yibdsnmaﬂhl biting .
the diffu ,?ﬁq:g | us, the-
met hod ca?f]rgg g‘ ?P&g{'d%, ¥ £§? k?ga%#%%i%%hg?ggki%gfn%g or p;r[?ntl ng, of .
coating fiimns Yﬁpoar-rn?eeeeﬁattm (Heqcappcification it Maited; Statest Pat@ntncount er sd
diffi qel tigs 3/870,898)]i ng AhB&ﬁh&'fJ"tﬁﬂEtﬂdtﬁo@%U{ﬁ albo fPa8ibId kgact W th
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Tri et hyl ammime dne.ce:tha&enédﬂananowhdaﬁh weadly 4i tigdeocmate @dups amda reaction
cat al yst &*nﬁ y;lm}ef ore, it 1s not necassary
30 to usetrlet mnelnasmc I C unt relative to isocyanate
-groups cont ai rﬁé@cpmrmméuns;rmchrm-shag tatei of meac@aptwithd by
i socyanst aseef&meoaohbc thihARer! G Rydrdiy1Pivups, thiisCidtnda dddBges Ot NIy
into the lhggﬁ 3 Ce)& t:t.u.'?.néeSI ge accomylished even with urethane resins based on
aliphatic :I.socyanates. _ Never_theless, the method involves the
. formation of cured coating films through cross-linking, due to the
capture of such amines'liy isocjhmto' groups on the surface to form
20 coating ﬁln_s'; thus inhibiting the diffusion of amine vapours into
the inside of the coating. Thus, the method can be applied only : |
to the formation, as by painting or printing, of coating films of & i,
reduced thickness., . 1Ia addition, the method encounters difficulties '
in providing the stoich:lometrie amount of amine to react with the
25 isocya,nate groups. ' '
On the other hand, trietlwlamine has been described as an amine
in the above-_mentioned United States Patent. Triethylamine, because
1t has no active hydrogen atoms, acts as a reaction catalyst but
~ not as a cross-linking agent. !I.‘herbfore, it is not necsssary
30 to use triethylamine in a stoichiometric amount relative to isocyanate
 groups contained in a urethane resin, and, as it is not captured by
isocyanate groups on the surface layers of painta, it can d.iffuse
smoothly into the inside of the resin,

35
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35 3 W have carried out extensive investigations on the curing of »
various isocyanate nononer conpounds and isocyanate-term nated adduct
repoJ»ymers obt ai ned t her ef rom usi ng triethylam ne, and have di scover eu
,when aromatic i socyanates are enni)l oyed as an 5 isocyanate corrpound
tr| € -hyl am ne accel erates-the reacti on=between isocyanate groups and water
or. hydroxyl groups and allows the curing to proceed uniformy and quickly:
However, it was found wbakavéi ¢dtrabd PhatdstehSiveY didis€Sgatiohs @n the curing
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such an i socyand enolic activ
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non phenolic actjve h dro en- caqntai.nin

oun treated with_t
- -vapour of a tertinge§t Feveisacihatab e é E%rﬁng P18 ?ﬁftwa shilfes
conpounds whi ch wdve auazdlpyict hetipneseapemthm#oayaatermqwshaw ng at

l'east two isocyanate grnQupssi g[%eqh; ralor AfiRinkSof! Yebelias! Bl B¢

net hyl ene group, such as di i socyanat es exenplified by - bi s(i socyanto- 3
net hyl ) - benzenks accedera ting sthey awre 8F et H??SY"“BET'PZ &ARomer ﬂ‘ b‘1s§’f¥5§’6te
cyanat omet hyl ) - b%@ﬂ&edla&d&s&i $REDAARAE O FOhtRAn) nd -I¥BETUNabE TTOGPS, 1,
3-bi S(I Socyanat Orreetrre an5 123 alnall)t?enlzngti;]guier éo%\pgtlxr?d( hSO{:r}éana} Omfetzcmil )not less
" than two isocyanate groups linked to an aromatic nucleus through a
methylene group or an isocyanate-terminated adduct or prepolymer

200btained by the reaction of such_an isocyanate monomer compound with

o.a non—pheholic active hydrogen-conteinihg compound, or a
mixture of said isocyanate monomer'compound or eaid isocyanate-
\ej ' terminated adduct or prepolymer and a nen—phenolie active hydrogen-
- containing compound, is treated with the vapour of e,tertiary
25 amine. ' ' ' |
-Isoeyanate g:oup—cohtaining monomer, cempounds which are
.cured by the present ﬁethod are compounds having at least two
isocyanate groups linked to an a;omatic nucleus through a methylene
gzéup, such as diisocyanates exemplified by 1,2-bis(isocyantou~
(gmethyl)—benzene, 1, 3-bis(zsocyanatomethyl)-benzene, 1l,4-bis(iso~
cyanatomethyl)-benzene, 1,3 -bxs(isocyanatomethyl)-5-methy1benzene,
1, 3-bis(isocyanatomethyl)-S-ethylbenzene, 1, 4-bis(isocyanatomethy1)-
2—methylbenzene and 1, S-bxs(lsocyanatomethyl)naphthalene, and
triisocyanates exemplified by 1,3 5-trls(isocyanatomethy1)benzene
35 and dimers, trxmers and b1urets of the above diisocyanates or

trixsocyanates. _
These 1socyanate compounds themselves may be cured by the



2-met hyl.benzene and 1, 5- bi s(i socyanat onet hyl ) napht hal ene,” and
trif/>ocyanates exenplified by 1,3 ,5-tris(isocyanatonethyl)benzene and
dj@, trimers and biurets of the above diisocyanates or triisocyanatesx
Th i socyanat e conpounds thensel ves may be cured by the . 4 present |
net‘hod as may be isocyanat e- Lerm nat ed adducts and prepol yners obtai ned ‘bgf“
t he reaction of such i socyanat e conpounds with, for exanple, -

ﬂ'

active- hydro n_cont Lnin onpounds The | socyanat-e- term nat ed adducts and |
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prepol yners: uge,™ SRSYARAF & terminate €F% i38As whi ch are
"referred :trepabvms sobtedned by ngleamhcarien @Eesein édomneteaconpbdnylpe
formul atigng, fo¥h€§£np§9”%‘&§!t$é-% ér eh éyn‘igon#%gﬁ&g?@ﬂ&é"g free isocyanate

groups whi ch’are obtai ne act I on cess of isocyanate
nononer (ﬁ?ﬁpbﬁﬁﬁfaﬁﬂﬂta“?mtfﬁtéﬁé‘m@ ard pyerdiyaersyaay cinglader igr conpound.
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- groups. 'Ere pmpopinml havimgt free lscdiyanste gooupai ﬁhm Sfe1pBtdlthedBy al SO be an

acrylic rgsl &Q{%&‘?lof ExuRLes o84 dgs(?%ggr?aq__l '??lﬁéft her ‘g'% §0L§ i -ncl ude those |

15 obt ai ne € ring opening a Mon po for exanpl e,
et hyl ene mm-ﬁmenomtem&eme I'Ql!rd&éneéorﬁ:aﬁﬁaiﬁgu&&nﬁdﬁﬁﬁﬁ(ﬂue dlph&o1e¥anpl e,

an initia | e by
the rihy- Rﬂ:lemlsvg ppbsreplrerls_saer @elPQlsnfnd e:tthatwydmoéhupa-afemalyatahers Sui t abl e

pol yester, oqgl':ﬁ(ﬁrswgﬁﬁxtbgf %B&aw@s d&% Lig 2cegden g&taxg g dighasic or

tribasic acid, such as nal.eic aci fumari c aci acid, adipic
aci d, sel@arehepclic a&férerha%ea-c%emmccwoand.n@apﬁtmbe craci d,
terepht haddrgl € irds pdbydr.inel litic acid, with a dihydric to tetrahydrl c
al cohol , exanpl.es of suitable dihydric to tetrahydric alcohols including-

ethyl ene gl ycol Exagpbesh o coud tgblec polyeithertgogyeTee 16¢10ae! thddeoPy! ene gl ycol ,
15 obtained by the ring opening addition polymerization of, for
example, ethylene oxide, propylene oxide or a mixture thezeof, and
for example, ethylene glycol, Propylene glycol, glycerol, _
~ pentaerythritol, etc., used as an initiator, or polytetramethylene

ether glycol obtained for example by the :ing-opening polymerization
20 of tetrahydrofuran, and others.

et hyl ene tchoI éjfbfe?‘rrl‘ga&g}f npeo%n Ce;r%#:o pent aeréi%t ?llaﬁlYgtigﬁfp used Sy o

Suitable polyester polyols can be obtained by the _ .- ;;)t

condensation of a dibasic or tribasic acid, such as maleic acid,
fumaric acid, succinic acid, adipic acid, sebacic acid, azelaic
acid, phthalic acid, isophthalic acid, terephthalic acid or
25 trimellitic acid, with a dihydric to_tettehydric elcohol, examples
~of suitable dihydric to tetrahydric alcohols including ethylene
- glycol, dxethylene glycol, triethylene glycol, propylene glycol,
dlpropylene glycol, 1, 3-butylene glycol, 1 4-butylene glycol, o
1,5~pentanediol, 1, 6-hexanediol, neopentyl glycol, decamethylene
3oglycol, 2,4,4-trimethyl-1, 3-pentanediol, cyclohexanediol,
cycloheanedimethanol, xylylene glycol, trimethylolpropane, o
glycerol, 1,2,6-hexanetriol, pentaerythfitol, castor oil etc.
Higher fatty acids such as coconut oil fatty ac1ds, linseed oil
fatty acids, soybean oil fatty aczds, cottonseed oil fatty acids,
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dfpropyl ene glycol, 1, 3-butyl ene gl ycdl , 1 4-butyl ene glycol, )
-1, 5-pent anedi ol , 1, 6- hexanedi ol , neopentyl glygcol, decanethylene 30 glycol,

24, 4-¢rinethyl - 1, 3- pent anedi ol , cycl ohexanedi ol , cycl oheanedi net hanol, =
xyl yd ene gl ycol, tri net hyl ol propane, gl ycerol, 1,2, 6-hexanetriol,
pentaérythritol, castor oi1 etc. Higher fatty acids such as coconut oil '
~fatty acids, linseed oil fatty acids, soybean oil fatty acids, cottonseed '
- oil fatty acids, 5 tung oil. fatty acids &nd castor, oil fatty acids may

be incorporated into the aci'd conponent to nake oil-nodified polyester
polyols. Polyether ester diols, polybutadienediol, polyisoprenediol, castor
. oil, etc., can also be used as polyols. 5 Alternatively, the

i socyanate-term nated adducts or prepolyners may be so-call'ed two-can type

. fornul ati ons. These two-can type fqrmul ati ons.consist. of t conponent s,

" namely, a resi ntEB?“rﬁl"\Icg‘Ta%Yaa%gf AR S ofaﬁ(%@s%citdﬁa'ﬁayt Wg&lﬂfﬁe‘f

groups per nol edote thadacidcesmprgentysatnake nglili-sodified Ipolpsityr qodyakmte

having not |ess than tmyew&yagfézea%ﬁwp&m&mw{aks; (;I*ﬂfihs%!:é(%ﬁd‘!“ ch
l'yol's, poly yo nd o

are used: i ncl ude pol yet her pol- est ér pol S a ers having a
nol ecul ar wei ghtca8¥er3gdle §to0r, 6BV 34468 bF used @S BAI¥SXS)l groups. Such

. polyethers ang pol yest fIterddtivaly Penohlsdbyid eyt dritnatadtadatossdere as

* descri bed above for. the aforesaid ogge-‘ign t‘.y[r)le forgurl aglé)ns. Acrylic resin
: polq1gl s are al s GTERAYERT L A% RFo PR A *CECTE B AT ra-

~ copll yneri zati on of anTheseectweotamdype i foraciationschnsisteth o aompdrengs, but yl
. acryl ate and oct; ,rglétsq &H[Fﬁsst-g hRGF Rk & s net hyl
20 net hacryl at e%ﬁ%l nmet hgcry ate gnﬁgﬁ% met a‘gortsﬁa%efﬁ%?t%gévi nyl
mononer, such adY8¥K¥enrouRp tREL ML IR PPS CORERANS PEPNECPSFPEESIPgndner, such

as [err]-hydroxyelfidocpsdateaisring ot Idsshyhinoxyetibybyamatd agoydsaber Such |
~acrylic resin pal %eol'ﬁ I ncl ude polyols having a nol ecul ar weight of 1,000 to
30,000 and 5 to™5 chyafoxyl groups. 25 - The pol yi socyanat es whi ch

constitute the curing Seremelydspericht acer esebinéinde palyetherr palwolen of the
| above I socyanat olyester polyols and others having a molecular weight of 300 to

_20,000 and 2 to 10 hydroxyl groups. Such polyethers and polyesters

15 can be obtained by the same procedure as described above for the
éfqresaid one-can type formulations. Acrylic resin polyols are also
suitable polyols and can be obtained by the copolymerization of an
.ester qf’aciylic acid. such. as ethyl acrylate, butyl acrylate and
_octyi acrylate, an ester of methacrylic acid, such as methyl

20 methacrylate, butyllmethacrylate and hexyl methacrylate, or a vinyl
moﬁome:, such as styrene, with a hydroxyl~containing acrflic
monomer, such as B-hydroxyethyl acrylate or B—hydroxyeth?l
methacrylate. Such acrylic resin polyols include polyols having a
molecu;ar weight of 1,000 to 30,000 and 5 to 50 hydroxyl groups.

25 'The polyisocyanates which constitute the curing agent
component are obtained by the reaction of the above isocyanate
monomer compounds with polyfunctional alcohols; such as diethylene
Qlycol and-trimethylolptcpane( or water. The curing agent component
for mois;grefcuring or two-can type formulations is normally _

30 obtainéd by known reaction pzocedﬁres. Generally, the reaction
ﬁempeiathre is about 10 to 120°C., and the reaction time is about 1
to 10 hours. The reaction maybe conducted without a solvent or in
the presence of an organic solvent_having'no active hydrogen atoms.

.- Where an isocyanate compound or isocyanate-termipated adduct



nmononer conpounds w th pol yfunctional al cohols, such as diethylene glycol
and trlnethylolpropane or water. The curing agent conponent f'or
sture-curing or two-can type fornmul‘ations is normally 30 obtained by- ¥
'Eﬁéﬁn reaction procedures. Generally, the reaction tenperature is aboutwJ®
[err], and the reaction tinme is about 1 to 10 hours. The reaction nmaybe
conducted wi thout a solvent or in the presence of an organic sol vent having
no active hydrogen atons. \Were an ¢ socyanate conpound or '
| socyanat e-term nated adduct or prepol yner thereof obtained by the above
procedures is utilized as a paint or printing ink, it is normally and
desirably in the formof a solution in an organic solvent, although it can
be-used in a solvent-free state. Exanples of suitable organic solvents
having no 5 active hyrogen atons include esters, such as ethyl acetate,
butyl SScPrapelymrf ibenend,qbtaisathby thecakave, pracedurasoheyititiadd as acet one,

net hyl aat QYﬂaihet&nﬁrﬂfﬂinﬁrﬂdﬂWiﬁ sem&mhnsehﬁ@%esmm £ @n@adccul arly -
preferred in.t %‘a% d% 8 %} i ssol ve urethane resins readily but al so
pr onot €%t ALPRE Sﬁ‘ﬂm eohy BFEhAYIP St FAR Petiefel®itito the
sol uti mle’beﬂrs@lsmhtanSEﬁmplbeﬁ smymmgamnwades Qavispayanat e-

term %Qv %Qg&eg‘% Qéomﬂ“gxpgh s%eii‘e anngetth %ateoab{;‘%@ho printing

i nk, t T -Convent | ona I'vVes' for o
exarrpl eﬂcep#mm sz-em F%"bg@ﬂtémvaﬁﬂ kg tenasy $%g@$1ta§et®t°ab| lizers o

agai nstpeWRe. fé%fxymet&tecana rlheeﬁvlr lé&ﬂlt?!'tkettbﬁ‘e,p%ﬁ§&ma:@'9t hod, the isocyanate
‘conpounds or sa] d adduct g tﬁ"! epol %mers nay lied to a substrate by

such negngicdagbnPratesang 4 % Aehooh e ’O’I“é MFEthE"8n of about 1
g./ m 2 deeim) Qehdily] bt adsalipromdtieq blie ipasheatiomcnihEEthsioat off Wit h 20t he

terti a%érgmtﬁ,ev\%{he%hgw\éappéjrsopm%g This may be carried out by allow ng thei_._-.'.

subst e I socyanate conpound or adduct or prepolynmer has
“been appl i ed, When $pankionn of thrsm fseqvenats cpampannds pryisgavasatazpour. The

© subst ra&e@mﬁ&\(ze@%ﬂﬁl&&'@h ok ﬁd&oﬁ}ﬂe‘:ib&lﬂrm %&éalsedfﬁ pabseagpl e, wood, iron,
steel, al u i{‘ ate, flexibl e, rgth %%leelntt onacia Sidlﬁ‘s’gsest 0s, sl ate, -
pl asti &&* B x%n%m & Bay Be 5P ’
such as, for example, pigments, levelling agents, antifoaming
l5agents, stabilizers against weathering, etc. _
In carrying out the present method, the isocyanate compounds
or said adduéts or ptepélymers-may be applied to a substrate by such
means as coating and printing at a rate of application of about o
1 g./m.2 to 200 g./m.2 on a dry weight basis, and then treated with &,).
20the tertiary amine in the vapour;phase. This may be carried out-by
allowing the substrate, on which the isocyanate compound or adduct
. or preﬁolymer has been applied, to stand in a room filled with '
tertiary amine vapour. ' ' ' '
The substrate may be made of any‘suitable_material, for
25example, wood._i?Onf steel, aluminium;}slaté,'flekible board,
perlite board, asbestos, slate, plastics or composite materials
thereof. Furthermore, it may have the shape of any . sheet, boa:d,
moulded article, etc. . ' '
Examples of suitable tertiary amines whichk may be employed
'30in the present me thod include-aliphatic tertiary émihes, such as
trimethylamine, triethylamine, triprogjlamihe, tributylamine and
triamylamine; aromatic tertiary amines, such as dimethylahiline,
diethylaniline and'tribenzylamine;'N—méthylmorphbline, N-ethyl-

morpholine, etc.,-alkandlaﬁines having a tertiary nitrogen atom,



t her eof . Furthernore, it may have t he shape of any sheet, board nmoul ded
article, etc. Exanples of suitable tertiary amines which may be enpl oyed 30

i the«present met hod “include aliphatic tertiary anmines, such as S
trinmgthyl amne, triethylamne, tripropylamne, tributylan ne and
~triamglamne; aromatic tertiary am nes, such as dinethylaniline, NLE
di ethylaniline .and tribenzyl am ne; N-nethyl norpholine, N-ethyl- norpholine,
etc., al kanol am nes having a tertiary nitrogen atom .- such as -

tri et hanol am ne, methyl di et hanol ani ne, di net hyl et hanol ani ne,

di et hyl et hanol am ne, di butyl et hanol am ne, dii sopropyl et hanol am ne,

di (2-.et hyl hexyl ) et hanol am ne, et hyl di et hanol am ne, triisopropanol - am ne,
di butyl i sopropanol am ne and di net hyl i sopropanol am ne, and the 5 [Iike.

Di et hyl et hanol gm rly rped. . Jhe copce ralon of. t he
Certiaty amne foon fe 188leEiRs. oelhaidicLiboadiites MGREAAHAD Spigl)
100, 000 ppm noﬁtebpvbé@naolapihw @hbutmng@noiarubeutdiie@prpnymhoMappm. The

tenperature WYdP@-Em&ﬁm@%ﬁié‘mﬁ}\ut Jﬁgl&%tﬁﬂddﬁﬁﬁ{l 1 Orid s
tenperature within the rang(m;Pﬂ ahout

referably about 10
to [err], to al ?‘b’tﬂecu?’ibﬂ{]y]a‘ﬁﬁp tpnipe pod ding %%ﬁ%@’f’aﬂ‘l’ﬂé‘“ﬂ%a?ﬁ‘érﬁhetl e
vari es i n degentiece mmnhgﬂeehmrmﬂiet i®opartimlbhlc bpetrred. t he coating

film and the type anduGoRGERhEAI:BY ' uldtal fakl Yalp8 i ne Y0thidcsphGla™! Y

i nithe range of about resen can
be ddvant ageous®3y @ﬁpifoytéel qans¢ jof| akeus th taslideAR9 rPHBusl‘Opalmﬁwbandm

printing etc., WAEHBnGOBE LBHRYSL00ES '2’0900061%9@.9 Whe h:eﬁbE:‘aQGr@HQy HeY kH&h have
to be accorrpllshed V\nthlnashort dition, it can be

er
bl ed 1 o out HORSTHRFe, ik Beaa: NEVERY FpyR (SULERRIE; CRAPRFISPEP cthipTB RS
because the 1ur esng20of aubdutiml ¢d 1008¢ i ,ngréfieraslyaaboutolo el baRa.Roto albbow

e 11 R L ekl v el WP )

A mixture of 592eqyawﬂsscwp<pmtthalqoemmw sBe thécknassiaf she coabingt Loi.
fatty acid and SQb tR@ltype Hndt EbmiRhEYAtAbRIGIPBAE tWBSiary amine, and is

normally in the_range.of about 1 to 10 minutes.

.15  The present method can be advantageously employed in fields
such as continuous paintlng and printing etc., where continuous
coating, along with curing and drying have to be accomplished within
a short pe;iod of time. In addition, it can be applied for outdoor
use where weatherability is particularly required, because the cured

20 and dried coating £ilms are non-yellowing.

The invention will now be illustrated by the following
Exanples in which all parts and percentages are by wexght_unless
. otherwise stated;
_ - Example _ . _

25 i A mixture of 592 parts of phthalic anhydride, 560 psrts of
coconut oil.fatty acid and'sos parts of trimethylolpropane was
heated up to 2zo°c. While nitrogen gas was blown into the reaction
system so that the water produced in the reaction system was removed

' along with the nitrogen gas, the reaction was’ allowed to proceed to

30 give a polyester polyol having an acid value of 5 and a hydroxyl
value of 187. Butyl acetate was added to the thus obtained
polyester polyol so as to yield a 75% solution of the said polyester
polyol. ' '

‘ Separately, 400 parts of 1,4-bis(isocyanatomethyl)benzene



heated up to [err]. Wiile nitrogen gas was blown into the reaction system
so that the water produced in the reaction systemwas renoved 4l ong with o
the_nitrogen gas, the reaction was allowed to proceed to 30 give a - ¥
@ester pol yol having an acid value of 5 and a hydroxyl value of 187.:

=

| acetate was added to the thus obtained polyester polyol so as to .
y d a 75% sol ution of .the said polyester polyol. separately, 400 parts of
1, 4- bi.s(i socyanat onet hyl ) benzene gwere heated with 45 parts of :
trinmethylol propane at [err], for 4 Aours to allow the reaction to take
pal ce. Then the unreacted 1, 4-bis(isocyanatonethyl)benzene was renoved by .
extraction with a solvent mxture conpri sing n-hexane and ethyl acetate
(weight ratio 5 = 9:1), and the remainder was dissolved in ethyl acetate
to give a polyisocyanate solution (NCO content: 11.5% solids content:
759 . 4@8reheatedoiithd s aparke qfoltyimetbylqiorgprneant] 78865%ar tfpzod titani um

oxi de WabEr gVik¥ &l 1bQ UleNBd ac tttseaanm 38tk tdhed /thePBhieacela t he above |
pol yi socyanate sol ution. The resultant con$05|t|on was 10 appplied onto an

al uni ni énf i Sfbs*ﬁa@t\?@e%f‘yéb%ﬂzﬁ@e ePnTAOre? Y tHHFEREA%Yi®han standing for
5 m nut eslvkint| ®ivthre mmp:irsiammaiamaﬁrg elth¥l ppstate (wdighb\dattibanol am ne, -

yi el ded i g fil The. 400- hour
accel- ra’?ge \Neaﬁerl ng;"? '%ergﬁ%syss\g&ﬁés } negt}‘gq aceta ?/‘état?ler- o Meter"
(W 0- M ppiulisecrangte Hplubinni(Nep &mﬂﬂnﬁalll\mﬁ& cﬂgéwwegnte@@r-'rpbﬁ*at-l ve Exanpl eu

Four . corrposntlmpm@%% QbovB s’ée:eastyda.rswraeﬂ dregidghe sanme
pol yester pal on as in rrg an I nstead of the 20 poltysl gocyanate

sol ut i ol eARIrB At ?H"eEﬁdWﬁ‘F ’fge('%ﬁr B¢ AheR dries D 4174 Bax
(2, 4-i senerdndvé- po&ptmrqBﬁthO;omtumt hyﬂae)lzpsmmhe Wti@N@@scont ent:

12. 99
dii sé((i:)ya %gﬂigﬁ%%%f%i ?Jéﬁré’ggﬁgeoogfﬁ conFil lm154?“28/hi sol i ds ‘cont ent :
| 75% , (epdd, ue%e%a Fenhd minuree\anasc. .26 oy roam Hﬂ‘tﬁllpinméﬂ@ adduct (NCO

cont ent pptﬂ-%ngllme“tﬁiriéL'ﬁaﬁ&.QhQﬁgr yZéf@edan:oﬁlgietely dried, glossy
3-1i socygg éeorgggp o g’i tr| met hyl cycl ohexyl i-socyanat e- o
The 400-hour accelerated weathering test with a sunshine
" 15 type "Weather-O-Meter" (W~-0-M) indicated that nqthing'abnormal was
observed. | ' ' ' -
Comparative Example 1
Four compositions (NCO/OH=1.0; PWC=40%) each prepared from
‘the same polyester polyol as in Exemple 1 and, instead of the | NG

20 polyisocyanate solution. employed ih Exemple 1, {a) tolylene ' |

diisocyanate (2,4-isomer/2, 6-1somer=80/20)-trimethylolpropane adduct
.(NCO content: 12.9%, solids contents 75%), (b) diphenyl—

methane diisocyanate-trimethylolpropane adduct (NCO content:

14.2%, solids content: 75%), (e) 1, 6-hexamethylene diisocyanate-

25 trimethylolpropane adduct (NCO ‘content: 12.6%, solids content: 75%)
and (d) 3-isocyanatomethy1—3 5 S-tr1methylcyclohexylisocyanate—
trzmethylolpropane.adduct {NCO content: 11.0%, solids content: 75%), -
respectively, were each applied onto an eluminium.plate to give a’
coating film 50p thick and, after standing for 5 minutes at 25°C.,

30 in a room containing ‘100 ppm of dxmethylethanolamine, and the state
of drying of each film was tested. Those films which were tack-f:ee
were subJected to the weathering test. The results are shown in
Table 1. . |



1
trimethyl ol propane adduct (NCO content: 11.0% solids content: 759%,
respectively, were each applied onto an alumniumplate to give a coating
fel'm56[err] t hi ck and, .after standing for 5-nminutes at [err], 30 in a tos
. cont'glpi ng 100 ppm of d| net hyl et hanol ani ne, and the state of dryi ng of
film was tested. Those filns which werg tack-free were subjected to t
n

weat hering test. The results are shown Tabl e 1. 9 Table 1: Poly-
a) St ate of atherability, 400 hours in WO Misocyanate _
Dryi ng Ggg%]'se-r\f'gt ent ion ratio b 1,4XDl based Good
98% TDI based :
17 ° Poly- IVIHI) b of : &ther%gguty, 400 hours i§5W-0-K
10 HDI bas ed' 1“@@3,;?3 ryizg oss retention ratio
(Tacky) FPDI based -
(Tacky) 10 "!LEEXB?B ased Goqd 4. Bi s( | socyanat 3%, hyl ) benzene- 2
tri met hyl ol pri)paneTand-uepdTDl bas€dod : Tol yl ene 17 8

- diisocyanate-trime lalsggopane agdygt M based Q;phenyl nmet hane . 10
di i socyanate-trimet i/l ol - propane adduct 15 HDI based :
1, 6- Hexamet hyl ene 8P dnat e- t r [PALX hyl ol propane aduct | PDl based =

3-Isocyanat onet hyl -3, 5, 5-tri net hy(l ‘SS)C| ohexyl i socyanat e-tri net hyl ol propane
adduct. Exanple 2 26pI based A Pd38 parts portion ef : -
1, UI s(i socyanat onet hyl ) - benzene(Taeley) eacted with 268 parts of

tr| et hyl ol propane and 1000 parts of pol ybutyl ene adipate (nol ecul ar wei ght

1000) in 359 pa”g/q)of € iy ﬂs&i:atf %g%%eﬁaﬂ%«eﬁ?f ghfe-s0! ution

(solidsconten content: 1propane addudf® SOl ution was
in n an.iron-ph hat r
painted on a on-p O% abe ; eat edo ylene diiaocyanate—trimethylolpropane adduct

MDI based . Diphenylmethane diisocyanate—trimethylol-
_ g rropane adduct ,
15 HDI based : 1,6-Hexamethylene dixsocyanate-trimethylolpmpane
' adduct
IPDI based }Isocymtomethyl-s,s.s-hﬂnethﬂ-
- cyclohexylisocyanate-trimethylolpropane adduct.
Example 2
20 A 1128 parts portion of 1,3-bis(isocyanatomethyl)-benzene was
_ - reacted with 268 parts of trimethylolpropane and 1000 parts of
Ul polybutylene adipate (molecular weight 1000) in 3594 parts of ethyl

acetate to give & polyisocyanate sclution (solidscontent: 40%,
'NCO content: 2.8%). |
25 : The solution was painted on an iron-phoephate treated iron
plate to give a coating film 50u thick and, after standing for _
5 minmutes at 20 C.. in a room containing 200 ppm of dimethylethanol-
: amine,_ Yielded a completely dried coating film., The properties
of the coating film were as follows: o '
30 |  Pencil hardness + A
'Cross~hatch adhesion 100/100
Erichsen cupping test 8am,

Impact test . ¢+ 1/2" x 500g x 50cm.
(DutPont type) -
35 Mandrel bending test : 2m,



plate to give a. coating film5Jerr] thick and, after standing for 5
mnutes at [err] in a roomcontaining 200 ppm of dinmethylethanol - amne,

k@) as foll ows: 30 . Penci| hardness - : 294
gg's- hat ch adhesi on : 100/ 100 Erichsen cupping test : )

| npact test X 1/ 2" x 500y x 50cm (Du' Pont type) 35

Mandr el bendi ng t est . = 10omm - 10 - Solvent resistance Ethyl

acetate : . Sati sfact ory Xyl ene . Satisfactory Ethanol
Satisfactory El osgdténtnresistance : 121% Tensile strength ;

2185[err] When an a e.Vv was not_ e ed, the coatlngfllmtodk 3-
" 8 SRl

.hours 30 minutes to e 310° parts portion of the
same pol yester pol yoXylegewas used in maﬂptiafgctmd‘ 91 parts of titanium -

oxi de were nixed toggihighzand then ni xedgyfstaagiloharts of _
1,3,5-tria(isocyanatomet hyl)benzene. ‘I’he resulting conposi:tion was applied
on to%an al umi ni BAPMEREL® t 0 give a codti ﬁ%lil | m 50 thick and, upon standing-

for 5 mnutes atgaﬁﬁe glﬁengm a room Goniss mgggd?QO ppm of
di met hyl et hanol am ne Il el ded a conpl et d, S e coati ng
“film The 40%% ”ﬁ%%eel VRPAFIPRE gghﬁﬁﬂ%’# \fﬁ"ghf% gﬁﬁ@ % type

"Weat her 30héusiseBO mindtmtecﬂﬂhat not hi ng abnornal was observed Exanpl e 4

20 400 parts of |, 3-bia(isocyanatonethyl)benzene were reacted withyy
27 parts of trinethylol propaw%atlng at 70 to [err], for 4 hours.
Thenyginr oact Qdm posefdha DAl NEehad 8f Aol %Dkubxaext raction

_ with the Sa}:r:;eanpfex 3 ﬁs ?Wt[%.l gnf‘ﬂn oxide brgrere egqogether and
S then mixed with 81 pe.rts of 1,3 %tﬁs(isocymtomethyl)benzene.
".l'he resulting composition was appli.ed on to an aluminium plate to
give a coating tiln 50K thick and,upon standing for 5 minutes at 25 c..
45 in & room conte.ining 100 PR of dimethylethanolamine, vielded a
| completely dried, glossy white coating film, :
The 400-hours accelerated weathering test with a sunshine type
"Weather-o-neter" indicated that nothing abnormal was observed,

. Example
20 400 parts of 1,}-bis‘(iaoeyana£omethw1)benzene’ were reacted . .

with 27 parts of trimethylolpropane by heating at 70 to 75°C., for o

4 hours., Then unreacted 1,3-bis(isocyanatomethyl)benzene was removed o
by extraction with the same solvent as in Example 1, and the remainder
was dissolved in ethyl a.cetate to give a polyisocyanate solution |

25 (NCO content: 11.5%, solids content: 75%). |
o According to a conventional method, 46.8 parts of styrene,
. 30 parts of g-’outyl acrylate and 23.2 parts of 2-hydroxyethyl
‘methacrylate were copolymerized im a solvent mixture comprising
xylene and butyl acetate, and there was obtained anm acrylic polyol
' 30 solution (hydroxyl value: 50, solids content: 50%), -



¥ Co

was dissolved in ethyl acetate to give a polyisocyanate solution 25 (NCO
content: 11.5% solids content: 75% . According to a conventional nethod, ]
46. 8 parts of styreéene, .30 parts of n-butyl acrylate and 23.2 parts of
2- thoxyet hyl methacryl ate were copol ynerized in a solvent m xture: L
conprisi ng xyl ene and butyl acetate,-a33d=there was obtained an acrylic -
pol yol 30 sol ution (hydroxyl value: 50, solids content: 509%. 1122

parts of the above a | ic polyol solution and 556:parts of titani um OXI de
were mi xed toget her ahé PAFtePL dde RRoOTe 9RTThAS (RO1B9L eAlntige and 556

{)ol yi SOfyanat e sqilzutuea?um Xdx488- wexztfﬂxreaswgrem& Gﬁ&ggﬁhtﬂﬁ%ﬂ/]\ﬂ&ham lpeslwn
o an al um nium plate ive.a, coa err i C d, upon
standi ng t he thuslg"f %‘é&ég g éﬂ?ﬂ"y?‘%%nﬂ?]égiﬁ? “’[“EF‘F ‘. 2 t ai ﬁi ng
10, 000 ppm of di nevinpys it ba nals- apyliied, oxatccnmhm:ﬂln;umlrpleth tol asayavﬁuatbmg
coating fil g was ﬁ%?ﬁdﬁ%&‘ﬁn&”%@&tétﬁa@ﬂ%{@ th0doRbed &:mé"g{,ﬁ

foll ows: Pencil s- hat ch

adhesi on 3 mimutegont @5 v éns%rroenm?pﬁgiqi@stlo.ooo PR of Wﬁml"

test emine, a compledély dﬁ&poﬁloééﬁm [esb@NelisNgviA8ba,
:2mm Sol vent resistance 15 Et héﬂéﬁ,gt ate

Satisfactory Xylene e P"'°P°m°° of the coatingstim ¥1%P ws2
Sat i sfactory Weat her abi |FenyiX Aa@akepers i n W O- M s Not hi ng

abqoy nal :
observed W@\ﬁen an am ne vapours"\/\/as4,""=lr110'¥ihes ‘Toyed t he' canng filmtook 4

‘hours to dry. Exanple 5 1, Gdckean supiingo Wropyl enes gl%l (ol ecul ar

wei ght '1,000), 25 - 268 5§ tggttrl met hyl ol pr opaney Amdy 4643 -0 58l

et hyl acetate were m xed, tﬁ] turgq\ﬁs further nixed vvitﬁQZ, 920

parts of the polyisocyanat é““? PBH ¥%ed in Exdhpl .- The resulting
Solvent resistance " '

15 Ethyl acetate - 3 Satisfactory
' ' Xylene s Satisfactory
Ethanol s Satisfactory
Weatherability - T
(400 hours in W-0-X) Nothing abnormsl was
20 : S obgerved, |

When an amine va.pour was not employed, the coating film took
4 hours to dry

xample :
_ 1,000 parts of polypropylens glycol (molecular weight 1,000),
25 268 parts of trimethylol propane and 406 parts of ethyl acetate were
. mized, and the mixture was further mixed with 2,920 parts of the
polyisocyanate solution: obtained in Example 4. The resulting
composition was applied onto an aluminium plate to give a coating
. f£ilm 50p thick and, upon standina the thus-coated plate for
30 7 mimites at 20° C., in a room containing 20,000 pom of dimethyl-
‘ethanolamine, a completely dried coating film was obtained,
VWhen an amine vapour  was not employ,ed, the coating film
took more than 10 hours to ary. o

35
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corrp05|t| o an alumniumplate to give a coating film
50 ﬂlmam“ Hﬂ Hjmindl ng the thus-coated plate for 30 7
L

era I'm asroom contai ni ng 20, 000 ppm of di not hyi - v
et rolanlne a conpletely dried coating filz was. obtained. Wen an anlngyf.
vapour - was not enployed, the gpating filmtook nore than 10 hours t
dry. *C L M S 12 CLAIME: T A method of accelerating the cure
of a isocyanate nmononer or isocyanate term nated adduct or prepol ynmer
contai ni ng_j.sqcyanate groups, wherein an isocyanate nononer conpound haV|ng
per nol ec t less than two i socyanate groups linked to an aromatic

nucl eus 51t hr ough methed lof| arrelgraiipg oﬂleaqunesoéyainaowdnetenmaom adduct or
pr epol ymis&ﬁ&aaegeqemntah@a raaaeée oo ﬁepsmraeodéw@%&ﬂnwr conpound

with a non nol 1 c-active hydraogen-contal ni ng conpound of a m xture of .
‘said i socya‘?f-!i’tse FRATS AR ranc S8R5FARACe BPnANEE (CIMPIRYh HAY IS PeF Wﬁa?% adduct or.

pr epol yrreaoandsa &aR- aheme&dycanaes ig¥eugsy dIHEANto WA sfiadidindgrédpoUNd, is

treated a‘tertiar thod as clained in
G el Vihiishea BAy et arbrbtn af Fikvatrianbrntnare r B Rer i ¢
noi st ur e- @uepdlgmm@bhmedgbg rthe rezxgtiomaf esughompdsaciknete aonemkedy t he - o
reaction é %[ilgxg GESS & of salhd cg]_socg nate)W nomer ound with said -

non- phenol i C ctrvé RYUFogen-Cottt ?8‘5%88%? 4ng compouRdipi hod as

cl ai med i rPXCRahinture Wiesaid Lsdryangte yaneres- compoundatoedsaidd isicyanapg-epol y

i's one comym§ﬁa&aaadaaetmpppé§oqya& Iavl& J%QBSH{% ofﬁﬂ%@ﬁwen%&%gﬁgund uhi ch

Is a poI(%/et her pol yol, a polyesteér a pol yet est yol or an

RS NG FIRBP iLf g"-ﬁ?é‘t:e‘f é’éEh ttll?& nV3RRYT Al roSertigrb @apéneer

acrylict

‘nol ecul e and a pnlgemeayawaimhavm@wﬁi 1, e«a&:&b@&h&m i socyanate groups .
per nol ecqlse oal%ta?_ H <{ﬁeactlon of _said i| SocC nate rmnorrer compound
with a non pHeEnort eﬁ%’r‘%]{‘r‘ﬁ ATBRGICT PRV Rer, s 2 THFIRELNE ai med in

Claim 3, \hheiws ifred ds8Syirase ymrmape-androhitadb el bﬂ.dﬂlecteﬁtiﬁﬁ eEohyer is one
CoNPri Si NQx@egs of said isocyanate monomer compound with said non-phenolic
15 actlve hydrogen-containing compound..

3. A method as clalmed in Claim 1, wherein the isocyanate-

terminated adduct or prepolymer is one comprising a non-phenolic

active hydrogen-containing compound which is a polyether polyel,

a'polyester poiyol, a polyether ester polyol or an acrylic resin

20 polyol having not less than two hydroxyl groups per molecule and _
a polyisocyanate having not less than two isocyanate gfoups.per L
molecule obtained by. the reaction of sald isocyanate monomex
compound w1th a non—phenolic polyfunctional alcohol.
- 4. A method as claimed in Claim 3, wherein the
25 isocyanate-terminated adduct or prepolymer is one comérzsxng a
polyester_polyql or an acrylic resin polyol and a polyxsocyanate
obtained by the reaction of 1,3-bis(isocjanatomethyl)benzene or
l,4-bis(isocyanetomethyl)benzene with trimethylplpropene.
s. A method as claimed in any one of Claims 1 to 4, wherein the
30 concentration of the tettia;y amine in the vapour phase is in ehe
~ range of 10 to 100,000 ppm. _ | _ _ '
6. A method as claimed in any one of Claims 1 to S, wherein the

tertiary amine is an alkanolamine having a tertiary nitrogen atom.

35



N
pol yester polyol or an acrylic resin polyol and—a—pehlyisecyanate abtai ned

by the reaction of 1, 3-bis(isocyanatonethyl )benz ne or

- 1x4-bi s(i socyanat onet hyl.) benzene with trinethyl ol mgw,&m&um m A me'@
-ascrbauredlnanyoneofC1a|ms1t04 wherein ion o
~tertiary amne in the vapour phase is in the range o 10 t'o £00*000 ppm 6.

A nethod as clainmed in any one of Cains 1 to , Wherein the tertiary am ne

- 1s an al kanol am ne having a tertiary nltrogen—atom 35 13 7. A

- nmethod as cl diened i A Wthedh 3@, cidicedi in Chaim bk arherain rtbe rebkanelaginerti ary
nitrogen atomaisng di PEAIYLPIRRAY AN 18 dimethyPetinBOhing, aCccordance with

- Claim1l of accelerati negat he cure of an isocyanate npnoner or-
' i socyanat e-t & ni nat BPERBE AN BFCFARRRS YhER ChamdsPRMACralssptaRg ¥R fUEBef or e

- descri 36d i N o&ENdn G.BGc;QinaEda:ﬁSﬁﬁ@& EortﬁoEyﬁfatﬁh&rnghﬁ@;gl ﬂ@:h@&%ﬁb@&polgmer

A cured isq te rein the i nat e _has, been deri

isocyanate H‘g%"t&%gﬁfoﬁﬁ eﬁﬁ% % SREFREN B ABY. &S fy% fto s

- isocyanate go€utie Eorﬂqednt@mpﬁsonat! ¢ nucl eus through a net hyI ene 10
group, and wgerein Lh&m%wi%gﬁ :F %&8&%9@%&9&4&2%@8&&1 QeAfRd by the

- met hod clainéd in any prece
from an isocyanate monomer compound having per molecule not less than

\\/ two isocyanate groups linked to an aromatic nucleus through a methylene
10 group, and wherein the curing of the isocyanate has been accelerated by

the method claimed in any preceding claim,




