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Condensations of this type are seldom totally efficient and so the commercially available product will generally
also contain some dimerisate. In such cases it is preferred to use a product in which the average number of
isocyanate groups per molecule is at least 2.5. However the most preferred isocyanate compounds are iso-
cyanurate trimers containing three isocyanate groups. These may be obtained by for example condensing di-

50 isocyanate groups containing 6 to 20 carbon atoms, particularly polymethylene di-isocyanates (especially hex-
amethylene di-isocyanate) which preferably contain from 4 to 8 methylene groups. Of these preferred isocyan-
urate trimers, the most preferred is a proprietary heterocyclic material sold as "Desmodur” N3300 available
from Bayer AG of Leverkusen in West Germany. "Desmodur" N3300 Is believed to consist mainly of the trimer
of hexamethylene di-isocyanate and the isocyanurate trimers are believed to have structures which at least

55  approximate to the following:
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so  action, the copolymer should retain enough carboxylic acid groups to have an acid value of at least 25 and

preferably from 30 to 50 mg KOH/g copolymer where "g copolymer” refers to the weight of the copolymer pres-
ent before the co-reaction.

The non-acid monomers are usually hydrophobic unsaturated monomers which have solubilities of less
than 6 wt% in pure water. Preferred hydrophobic reason-acid monomers are of the type conventionally used

55  inmaking resins for the paint trade. The carboxylic acid copolymer may comprise just one such non-acid mono-

mer such as methyl, ethyl or butyl acrylate but in general it has been found easier to obtain a better balance
of properties when a combination of at least two non-acid monomers is used, one of which monomers would
give a homopolymer of high glass transition temperature (Tg), for example Tg above 30°C and one which would
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where R is H or C, to Cg alkyl and n and m are independantly 1 or 2.

In order to make an aqueous thixotropic ceating composition, the thixotropic binder system is accommo-
dated in aqueous solvent comprising water and from 0 to 70 wt% organic cosolvent (the percentage being
based on the combined weights of water and cosolvent). The cosolvent (if present) should plasticise the thix-

50  otropic binder system and/or otherwise increase its compatibility with water. The cosolvent preferably has a
boiling point of from 75 to 200°C at 1 bar. Examples of useful cosolvents include alcohols, glycols, ester alco-
hols, ether alcohols and the esters of ether alcohols for example: n-butanol, 2-pentanol, benzyl alcohol, 2,2,4
trimethylpentane, 1,3 diclmonoisobutyrate, ethylene glycol, and its monopropyl, butyl and hexyl ethers, pro-
pylene glycol and its monomethyl, ethyl, propyl and butyl ethers, diethylene glycol, dipropylene glycol, dipro-

55  pylene glycol methyl ether, diethylene glycol ethyl ether, ethylene glycol monomethyl ether and most prefer-
ably propylene glycol monomethyl ether.

Organic cosolvents are environmentally unwelcome, so it is preferred to choose a binder system in which
the carboxylic acid copolymer prior to the co-reaction has an acid value of at least 25gKOH/g copolymer and
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over a perio ours XI ng was continued for a further 90 m nutes
and dur i ngrdpBRtidns AutSiisdble Bih&S sistdnslibi ¥ryihg MBrhdamine/Polyamine Ratios.

50 A film-forming carboxylic acid copolymer was made according to the procedure of Example 1 except that
the comonomers used were 9.8 parts methacrylic acid, 30.3 parts methyl methacrylate and 9.5 parts butyl
acrylate. The copolymer obtained had a preliminary acid value of 207 mg KOH/g copolymer.

The copolymer was made autoxidisable by partially esterifying it with allyl glycidyl ether. More particularly
the reaction mixture obtained above was re-heated to 120°C and then 6.6 parts of allyl glycidyl ether were

55  stirred in over a period of 1 hour together with 1.5 parts of an oxirane ring opening catalyst which was benzyl
frimethyl ammonium hydroxide. The esterification reaction was continued until the mixture had an epoxide val-
ue of below 5 mg KOH. Partial esterification was found to have reduced the acid value of the copolymer to
33.8 mg KOH/g copolymer.



10 of the initiator was added to ensure optinum conpl etion of the

copol ynerisation. Finally the reaction m xture was allowed to cool to room
tenperature and was found to cont &P 482428t8% of a copol yner which had an
acid value of 45.6 ng KOH g copol yner and a Tg of [err] as cal cul ated using

the Fox equahd Kifoxidithe &:ﬁ&ﬁﬁéﬂﬂé donvaftbdto & BREY ¥k a%ﬁﬁ\)&m}{@ie%&gl fdReddre of Ex-
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parts of lvasyebsel bmesdale ofiforpamw®s of MHP. Stirring was continued and ten
mnutes later 4.2 parts ethylene diamne in 10 parts VHP were added
followed by a further 10 mnutes of stirring and finally the m xture was
cooled to roomtenperature. The ratio of isocyanate to am ne noieties used’
was thérefore 1.14:1 20 Afil mform ng thixotropic bindersystemas
obt ai ned which was a cleargel containing no solid particulate naterial when
exam ned by the procedure of ASTM Test D 1210-79. The bi nder system
contained 58.5 wt % of non-volatile material, had an acid value of 42 ny
KOH g of non-volatile material and contained 10 wt % of pol yurea noieties
(the percentage bei ng based on the weight of the non-volatile nmaterial).
The bi nder system could be neutralised by aqueous sodi um hydr oxi de and

di ssolved in water to produce 25 a thixotropic aqueous tenporary
protective coating conposition which had good sag resi stance when applied
to a vgrtical surface. EXAMPLE 2 30 Preparation of an Alternative Bi nder
System Af ilmformng carboxylic acid copolynmer was nmade according to the
procedure of Exanple 1 except that 5 parts acrylic acid, 50 parts nethyl
nmet hacryl ate and 45 parts ethyl acrylate were used and the copol yner
obt ai ned had an acid value of 35.7 ng KOH g copolynerand a Tg of [err] as
cal culdt ed using the Fox equation. 35 The copol ynmer was converted to a

bi nder system using the procedure of Exanple 1 except that the parts of
trimer, norpholine and ethyl ene diam ne used were 34.6, 6.6 and 2.4
respectively and the triner was "Des- nodur” N3300. The ratio of isocyanate
to an1£e noi eties was therefore 1.14 to 1 again. Afilmform ng thixotropic
bi nder”system was obt ai ned which was a cl eargel containing no particles
when exam ned by the procedure of ASTM Test D 1210-79. The system cont ai ned
58.5 wt % non-vol atile material, 40 had an acid value of 32.5 ng KOH ¢
non-vol atile material and contained 6 wt % pol yurea noieties (the per-

cent agg bei ng based on the weight of non-volatile material). The binder
system coul d be neutralised by aqueous sodi um hydr oxi de and di ssol ved in
wat er to produce a thixotropic agueous tenporary protective coating
conposition which had a good sag resistance when applied to a verti cal
surface. 45 EXAMPLES 3 TO 6 AND COVPARATI VE EXAMPLES AAND B Preparation of
Autoxi4#i sabl e Bi nder Systens from Varyi ng Monoam ne/ Pol yam ne Rati os. 50

A filmform ng carboxylic acid copol yner was nade according to the
procedure of Exanple 1 except that the conmononers used were 9.8 parts

met hacrylic acid, 30.3 parts nethyl nethacrylate and 9.5 parts butyl
acrylate. The copol yner obtained had a prelimnary acid value of 207 ng
KOH g %opolyner. The copol yner was made aut oxi di sable by partially
esterifying it with allyl glycidyl ether. More particularly the reaction

m xture obtai ned above was re-heated to [err] and then 6.6 parts of allyl-
glycidyl ether were 55 stirred in over a period of 1 hour together with
1.5 pagts of an oxirane ring opening catalyst which was benzyl trinethyl
ammoni um hydr oxi de. The esterification reaction was continued until the

m xture had an epoxide val- ue of below 5 ng KOH Partial esterification
was found to have reduced the acid value of the copolyner to 33.8 ng KOH g

copol ynmer. 8
55



EP 0 435 428 Bl The autoxi di sabl e copol yner was converted to a bi nder
system according to the general procedure of Ex- anple 1 except that the
parts of "Desnodur” N 3300 triner, epouggw2bene and et hyl ene di anmi ne used are
spe- cified in Table 1. The isocyanatel am ne nDiety ratio was again 1.14:1
and the system cont ai ned 6m¢96pol%%&$§b |et|es The nature of the
bi nder systens obtained is shown i 1 where the t hi xotropic strength
of the systemis assessed on a scal e of fron10 to 5. 10 15 20 25 30 35 40
45 50 55 9 E 4 tio

Thi xo- ar | Mor,ph/  troplc ance |
| ’ AppdAEx} Partq%*?qﬁ}s lParts |*Rat10 | Thixg- | Appea ph
I A 17.5 | 6.Bpes - |Morph |EDALOO:|Blorph/ |@ropic | a?ehear $ol n -
| 15 .
17. 8 6.31 ok | od-10 |EPA  |Ratipgql ., by |
| 10 St + ; } i
éggr | 4 |55 | 8t | -10.64100:0 | 6° 25| &1lea? {;e|
|1 I | I 25 I 5 1915S°1n 3.8 113
50: 50 4 L 4 Cda-— L il L4 L 1
gel 30" ; 3"]r 172% 6§ 323' | 90:10 } 237 6 1 cifar | G ear
gel 1 I : I qB Pf& 10¢ 100 **
Macro- 5 | | I nollecul e Dds |- Solnpesmbdur”
N3300 Mor ph F m}rlnhnl i n:-‘lL EDA : - pth\zl ene ﬂllLam ne : :
20 | 4] 18.4 | 5.4 0.6 | 75:25 | 3 | Clear |
I | | | I | gel |
1 1 1 ] { Y i | 1]
{ i i i 1 1 1 1
25 ] 51 19.5 | 3.8 1.3 | 50:50 ] & | Clear |
| | | I | | gel !
i 1 | i i ] 1 }
1 t 1 1 i I { 1
] 61 20.6 | 2.0 12.1 | 25:75 ] 5 | Clear |
30
o ! | | | | gel !
1 1 ] 1 1 1 [ |
{ [ | ¥ L) T LI [ 1
}] B ] 21.9 |} - }3.0 ]0:100 | ** | Macro- |
35 ] ] | | ] | jmolecule |
i 1 1 1 1 1 }
o Des - "Desﬁodur" N3300
Morph - morpholine
EDA - ethylene diamine
Soln - solution
“ k% - chemically crosslinked intractible solid

* This ratio is the ratio of the number of amino
50 groups provided by the morpholine to the number
provided by the diamine.

Table 1 shows that increasing the amount of diamine increases the thixotropic strength. No examination for

55  solid particles could be performed in the case of Example B, but in all other Examples an examination accord-
ing to ASTM Test D 1210-79 found no particles.

The binder systems of Examples 3 to 6 could be dissolved by aqueous sodium hydroxide and dispersed

in water to produce a thixotropic aqueous coating composition which had a good sag resistance when applied

. 10



Sol n - solution ** - chemcally crosslinked intractible
solid * This ratio is the ratio of the nunber of am no 50 - gr oups
provi ded by the norpholine to tHhEP0435428R1 provi ded by the di ami ne. Table
1 shows that increasing the amount of diamne increases the thixotropic
strengt h. «Noveeeairsurgk on for 55 solid particles could be perforned in the
case of Exanple B, but in all other Exanples an exam nation accord- ing to
ASTM Test COMPARATIVEOEXAMPLESTCOANDDt | cl es. The bi nder systens of Exanples 3 to
6 coul d be dissol ved by aqueous sodi um hydroxi de and di spersed in water to
produce a Systémsgtade p$ing CriRnedeninodampougd ersimpd ispdyanate Gompeund enthiingJbee Isseygn-

r esi st ancateireuns.appl i ed 10 EP O 435 428 Bl to a vertical surface.

COMPARATI VE EXAI\/PLES C AND D 5 Systens made usin One Ani no Conpound
and and | socy®lykenso frpyidisaiiefim-for i WWP@@"#“@G& g(ﬁ‘?”@ﬁ@a@(a(ﬁ??ﬁ%"g totbePrert i on
cont ai ?I ng‘j‘"‘al %Etﬁmptgtae% ?“F’FHW"B’F‘I‘W " Fald co "}cl)ﬂl‘g )»gg; %%s ggﬂwf
accord ng t |ded
into two dla f gomo iqa@rgtq?len ’B %’ :Eﬁq for %%iand
3300 trl E Qﬁf Iﬁe us%ﬁq ?od% s e cgﬁqmnggg % gﬁ# mesn > ol For
|t V\B.S 1sa &aémd?gnd fgé aMt @f?,ﬁt c@ﬁuc r@ hp&“& g/ﬁte t3§ta|ned from

| socyanat @xdrpieldh mly%i)fe £té\¢e'pﬂ:d%§ aﬂ-ex%eé%ﬂdy Stéhlchr 'cﬁ)QQHnI{e@ 36itbs IS wiBbSnus ed

t 0 producgadariefsiBsasdhixetiops.Ng 12 wt % (by wei ght of the non-volatile
content of the system of polyurea noieties. Itwas found that the system of

Exanpl e CoomarRARVEEXAMPOEE)AM ne al one 15 was clear and free of particles

but haeb virtually no thixotropic structure. In contrast the system obtai ned

f r om ExanpinderSystemn mgdeeusing b Waraaiiic Golpdyreerpr oduced an excessively chemical ly

crosslinked solid which was too in- tractable for use as a thixotrope.

COVPARATI VE Afiniiariniag eopoligmegiwaziegde agcording foriiiechenaad pragpdure pidvrampld tixespihgithegorer

Af | | m f or PPRPrLUSEOVEFmROPatRrget i methacexiate a1 6 parts ethy @crylatacling popglymerdied sogcig val-
npl & 11 Fe Pa 'f“H%ftes Vﬁ%me@ﬂﬂthbﬁeﬁ?ﬁ?@fiﬂs Esgctigp mixturypbly EQ‘P‘HPW?@P ing to the pro-

rret hacryl &8 {SXSteg) W obiajopd, whighvas-pR apaaus,pys YRR favirgie. 25
ue. Pol yurpﬁrdg 'ﬁf)'fee'f“fcggmﬁ%” 'hgd'g'alsﬁ frgdbyipeuragedyrs tA%?ﬂ)S ?r m xt ure

obt ai ned the pro- cedure of Exanple 1. A system was
obt ai ned | s an opaque paste of particles of polyurea having a
particle st procedure of ASTM
Test D 12%"%‘?r mgéﬁﬁfn IN%/*I; %%%%ﬁ@ﬁ em%(;;so'?%m made using a

Non- Aci di ¢ Comlams my&aatcah@haﬁwcobuméam mﬁewesponyﬁeﬁsmgr@&hwzs parts styrene, 25
hydr oxy| - e taiyithediigicyRROISHETR ot MitexyTaeRatd3hd 8O RPls Myiltkyetiy rylaafiulyficetdd udhy t S
styrens, 3bylpaloks2-&hyl iéxaitate ta Cie)ihifitc?, The BoppihérdbiaiétyHad B @ydidxy aentent éjuRalet @ 30
parts hydrigeyigkbiiy capolyyibrblinolanid lakiey| acetate using 35 butyl peroxy 2-ethyl
hexanoat e asPdyoma moietissaeremadd in¢heqpogsericy nithe wipblyamen byredrsioh tagethed Desmodo Ni3800t
equi val entand eithei@nzylgmielef ethyismp diamine in ameuntsiauciathetthe aliaief isofiahateimelatientn amtinoe s
wer e made moigtiestyas (i erddthesysten contained 6t of pelyurdabasedan therwgightofiae nearvolatie cantedur
N 3300%andftee typiem). IHeeth gasastherelyyiea meiplps wera PrasesiAs prrticles havig amerdicie sizemuchgreatt he
rati o of €% M@dﬁﬁeéﬂ@g P'PEF"'a’ﬁP TWP%R B0@s 1:1 and the system
cont ai ned 6 dtf'g g ‘é’g 'P(@mWé '"pf'e qbgence, ef caryeypyiicy W‘F’gm""s
ff|0|entf he avol anceo parti

are insu es and ndtcates t need for the copolymer to contain carboxylic

content acid groups which it is believed catalyse the reaction of isocyanate with the copolymer.
“ EXAMPLES 7 TO 10
Importance of Temperature during Fotmation of Polyurea Moieties from unneutralised Copolymers.
50 An autoxidisable film-forming carboxylic acid copolymer was made according to the procedure of Exam-

ples 3 to 6 and then converted to a binder system using the general procedure of Example 1 but performed
at different temperatures as shown in Table 2. The reactants used were "Desmodur® N 3300, 74 parts: mor-
pholine, 16.4 parts and ethylene diamine, 5.7 parts.
In all cases the film-forming thixotropic binder system obtained was a clear gel free from any evidence of
85  particles on examination according to the procedure of ASTM Test D 1210 - 79. However Table 1 shows that
thixotropic strength after 1 day for this particular system (assessed on the 0 to 5 scale used for Examples 3
to 6) decreases as temperature increases,
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40 of the system. In both cases the polyurea noieties were present as
particles having a particle size much great- er than 10 nm as defi ned by -
t he procedure of ASTM Test D 1210 EP 0A35438®Btpar ati ve Exanpl e F shows t hat
non- aci di ¢ hydroxyl groups in the absence of carboxylic acid groups are
insufficient for the avoi dance of particles and indicates the need for the
copolynmer to contain carboxylic acirdpfigopps which it is believed catal yse
the reaction of. i socyanate with the copol ynmer. 45 EXAMPLES 7 TO 10

| mportance of Tenperatute during Formation of Polyurea Mieties from
unneut fal i sed Copoﬁ-wmh?—-se—y——ﬁﬁ—&tﬁ-e*hdﬁep-ke—f-H—m—FeFm-qg car boxylic

aci d copol yner ccor @i ng cedyr ples 3 to 6 and
t hen converted twa a bi (}gr sy%%emT%sFLPQtﬁ{eggenggf proc it e 'of Exanple 1
but performed at Idifferent tedperatures as showh i$trRagth 2. The reactants
used were "Desno LS phe{_t..n.e,_.’l.ﬁ_él._pa.tqs and

ethyl efle diaminey 5.7 sparts. kn al | c §es the f mfog;i ng thilxotropic

bi nder system obt ai ned was a cl ear ge free from any i dence 'of 55
particles on exati nat Bon accolding to%®he proceHure of5 ASTM Tdst D 1210 -

79.. However Tabl ¢ 1 shows thaq t hi xot §@pi c strepgth afger 1 dgy for this
particylar syste ?éessed og the 0 é(? 5 scal e, used for Exan'al es 3 to 6)
decreases as temTera re increéase EP O 435I 428 B® TABLE 3 5 Exanpl e
Tenper at ure | Thi xot { opi c Strength 10 |7 | 30
58 L 40 1 £ 9 1 50
15 10 60 11

| 20 EXAMPLES 11 TO 14 Use of a Partially Neutralised Carboxylic Acid
Copol yner EXaMBRLEScndotide Tenper at ure Range over which the Bi nder System can
be made. 25 A filmform ng carboxylic acid copolynmer was nmade using the

pr ocedur eUss of ERamipllydlegtratised EprboxylinficidiGepolymap torextgnd the Tamperatyrediangecover whish the30. 2
parts acr?i"i‘%sﬁ*}’f"d"a"fgﬂ"‘gdeparts met hyl et hacryl ate and 34.9 ethyl ac-

ryl ate?® The co mer_vas rrade aut oxi di sabl e condenS| |t vvlth 2.
nol es/ kg co r% '"61"3’3‘1" jac Waéf"}‘? ’r” |t Preqedu eﬁPpt
3to6 th

8 43 lﬂ ar e 30
::((ag;)gymér eruggrﬂ[%: %"g%f %6 O ro?@%q apso omé{r:ﬁta% iutoxl [ g
el %3:.&& el s E e

in water g ro'slﬁe TnQuatti? 83 £tb 'néﬁral FTBrex s f¢d &% §cnﬂ% ﬁ:GraﬂéssrB%de

Tabl e 3. heuwrBY aﬁm&p&%mear&mnet Ja@ haatécha P eueecmbmeh aies of 9663 Sidkheh 5W§arts

heat ed t OcftzRoERROIOdbLBIRREAEYWY.A paifts df 8ThYibnediieh temporatuRafas faffained at

et hanodsanbme akesrer PGtkaths 78)4|parefi"Dasmotiur? { 3g0dMWefe aaciedeiobw.hm aplefdiliofYR). minues

t enper at uae th@théTmixtdiearas altbwad to3fand fold futthé 20 milife & 1A sdébndramidlinE@s spétitied iPwblks Of
" Desnodur 3) okthd Sf@mbgdrexidedolatibn dasgtdsdiethemixtuee goethenitie dixtuielvasaitowbdts capitdrobine n

t he m Xt uteepevataredlhie caned mixbuireswas atbwedio standfonohdday s@oduting & firs-formingtbxatredic bindbunt
(as speci pisygler havingls|thixayppipgel sttength eeishawn mTeble . The bindsr sistemn aleeotainediewt% of t he
m xt ur® apdurdsEwietispandpisepyanatpiemingratigaildi4’e cool to room

55
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tenperature. The cooled m xture was allowed to stand forone day so
producing a filmform ng thixotropic bind- er system having a thixotropic
gel strength as shown in Tabl e 3. EM@4354@8BTt systens all contained 6 wt % of
40 polyurea noieties and an i socyanate/am ne ratio of 1.14:1. 45 50 55 12

EP0435428B1 TABLE 3 5 Eg. 1st _Anount

2nd Anmount  Gel NaOH Soln NARHER I3 sation NaOH Soln Strength |
l { II' 1 | ¥ 4 grw L |
10 |Eg. |1st Am 1 i d.Amount |Gel |

| 38.3s : Jnt - 128 48 12

76. 6 | |NaH. Soln | Neutrallsa';:go@ |NaOH Soln }8trength}13
114.9 75 39.3 ct7 11

137.9 I90 | | 155}3 le- 45 20 f

Exam nati on IST fﬁb product ac’Eor ding to ASTM iesf D 1210~ bg found }10

particl®s. Ekanplpks 11 to 14 khow thatuse of 4 carboxyliclacid |
copol ymer whi ﬁhaf beefg rtllally neBtraIlsedlbef hg . §O- rIaC“QE rmts
0%

the filmformng hlxotro @lnderl\dstemto orrreda [err XAMPLE
15 25 Use of l1dwet Tenffer&turle and tralisatlion: 7Bx8npl é 12 ¢

neutralj sati p113 V\ps reEpesd ed jexcept zAshat a co4reacigoB tejfperagnrejof only
[err] was us g aii_a-pf [erIr] and 9tohe am)untls of 16€3ct aliItS wWeEe ?S

foll ows: 30 eact : ) - Parts
1st Anpunt NxeE—Sototiom— 7663
Et hanol am ne 8. 85 Et hyl ene

di am n@e  Examination of the product according to ASTM Test D 1210-79 found no gdarticdles40

"Desnodur" NeExa@Blig$11 to 14 show that use of a carboxylic acid copolymer which has been parti@i§ nélffralidadbefano unt
NaOH sol epiresation permits the film-forming thixotropic binder system to be fgtGhedatPBC.fi | m f or m ng

t hi xotropi ¢ bi nder system obtai ned contai ned 10 wt % pol yurea and had an

i socyanat &*AMPRE1%5 ration of 1.14:1. The gel strength of the thixotropic

bi nder &ystem at one day was 95 g.cm Clearly therefore, |ower tenperatures
favour hi dﬁ%PfLPH?'QS‘E‘?%‘f’%a‘Sdt'\feﬂH'iﬂ“%“ EXAMPLE 16 50 Preparation of a Paint

A 11 base, yHEmHEg 5953‘? eioflon S oo pckBl Gl TR on it e Ve,

hi gh SQDeed'se '"s unts reactan were as

Reactant Parts
. lst Amount NaOH solution 76.6
3
Ethanolamine 8.85
Ethylene diamine 4.72
~ 40 "Desmodur™ N 3300 134.45
2nd Amount NaOH solution 76.6

The film-forming thixotropic binder system obtained contained 10 wt% polyurea and had an isocyanate/amine
45 ration of 1.14:1. The gel strength of the thixotropic binder system at one day was 95 g.cm. Clearly therefore,

lower temperatures favour higher thixotropic structure.

EXAMPLE 16

50  Preparation of a Paint containing the Lithium Salt of a Binder System according to this Invention.

A millbase was made by mixing together the following ingredients using a high speed mixer:

55
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EP0435428B1 | ngr edi ent Parts by

wei ght 5 | Filmformng thixotropic Binder System nmade according
to Exanple 9 EB 0335428 B1 Aut oxi di sabl e Copol yner nade
according 10 to the procedure of Exanples 3 to 6 33.5
1] Rutile Titanium D oxide Pignment 92.3 1V

Sol ution consisting Ofngrdd Wb Palrt s bho

Li thium hydroxide nonohydrate and 90 wt% water 29.2 parts of "the

m || base were taken and m xed in a high speed m xer wth‘ée’fg.htt her 82.9
parts of Ingredient 20 11 and also 1.7 parts of a solution consisting of

10 wt % cobal t ogt 0als; 1 Al WHilBr2BpiL! pidderm xLur e obtalned vas
diluted with water tg ﬁl al nt glflg £ Cone and Plate viscosity of 2.5

poise at [err]. The S FSC&E vEXEPREE 9l aster3®dard surface
covered with a Mri ed\mmt:lchg;aﬁlea%@mgméro:na&ebid:d:d:tc&iﬁ whi t e under coat

whi ch W&s at |east 7 pai:n p. I ng of
759/ square netre andt‘fhen %Il%gv?fed ?:e % kxé‘@éb%? #1 &F e@atl veﬁﬁfgm dity 50%
for 16 hours. Adriled Péﬁdtl\ﬁaéfm“ﬁ’e@lﬂﬁﬂéﬁ Bhgmert 25 no SZu¥s of dripping

ﬁr saggi nlg f|A 11ﬁﬂ| mwlqnl&ltaﬁ Q:IﬁrfsQ[%}t'lﬂ def wew@ﬁfl nt \Aﬁs apmﬂf([i to]a g
orizonta at glo ate.and al.l.owed t or ours at [err] and a
rel ati \r/)'ge huni dity 53‘7‘3‘?% Fidrg=*dgst F‘ﬂﬁ"ﬁé& %/ﬁ%rralf%und to have a specul ar
gl oss of 71% when nédfswtdd wadear di ng to ASTM Test D523 using |ight
reflected at an angle of [err] to the normal to the surface of the paint.
Thi s conpageespans blinemiifad&BerdlakerIa MinbEih 8 Righ spaed rhiker MIB 8 fiftRer@D.9 har® of Ingredient

t hi xot r2epi KandIBEIET padtd of asylGtioR Eonsisting b OML% dobdRattpds A D0 with whitesBiFH. The@iNneé dtiined
Ther ef or e wasalidtéu withtwa@pio@ivb b paldhavingsiGone lraldPlapeNiscodity of@b-polse gi2BiGe af f ect on
gl oss. COVPARMeIpaiiEwasehiiel o {3eitisal plaftar hvardsorface oovemd witigdried podlihg of @tcpnypitional
Bi nder Sy sbriliantmhitayptercoabvhighavas elfiraski?ddysoidethp paint was appliied at dlpading obiso/squatpmetren
(1 ngr edi enandkhen gliswedspdiny et28°CoandirelativghuniditySAG fon thiavre- A@ﬂedlcﬂﬁwmb@mdwﬂlch\ﬁmed

i ncreaséd @%'%90@5‘"??&}9?53399'% pai nt obtai ned was applied to the vertical

wall as in Eﬁ B"'%ﬁﬁf‘t%%“'fecﬂﬂﬁﬂ”ﬂsdpﬂﬁ’ aa{ﬁEF°§‘8' '%%‘HF ateﬂ’f’ea“ dﬁ? Iy for
found to h ﬂ Dgywas t ?.ﬁ LE
17 Use of : 3"s e at1 %9 é!? 5 hf’on
and co- CI% £Is cisgé?a? elzlaf xo bi ers n§ l$ I ee(le
i gt ' I'Nst ead o €84 Um

di met hy I#
hydrOX| de. e am)u ts of t he react ants used vvere as foI |l ows: 50 55 14

EP 0 435 4¢SmEARATREEXAMPLE 6

Parts 5 Aut oxi di sabl e copol yner
717.0 35 Paint not containing any Thixotropic Binder System

Example 16 was repeated except that the thixotropic system (Ingredient [) was omitted and instead the
amount of Ingredient 1l was increased to 89.8 parts. The paint obtained was applied to the vertical wall as in
Example 16 and was found to drip and sag badly. The paint was found to have a gloss of 73% when determined
~ 40 asin Example 16.
EXAMPLE 17

Use of an Organic Neutralising Agent.

45
Example 11 (25% neutralisation and co-reaction temperature 90°C) was repeated using a 10 wt% solution
of dimethylaminoethanol in water as the neutralising agent instead of sodium hydroxide. The amounts of the
reactants used were as follows:
50
55
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1st di net hyl am noet hanol sol ution 61.5

Et hanol am ne : - 3.85

Et hyl ene di am ne EP 0 435 428 B1 1.88 10
*"| Desnodur™ N 3300 30.9 2nd
di et hyl am noet hanol sol ution 226.2 15

*  Used as a Be2ct@od solution of "Desmodir" in d&PaHb&ure of equal
wei ghts of ethyl. acetate and tol uene. 20 The filmform ng thixotropic

bi nder system obtgliﬁged. ontﬁLned 6 %Pol yurea and had j socyanat e/ am ne
ratio of 1.14:1. OPLY 1P R gt AP A YBYY one day was 28 g.’cm- MPLES 18
AND 19 25 Use of BsbupifetkybamiNeotthdnsl ngolAgeidrs: The prédcedur e of

Exanmpl e 11 (25% ; Lon) was repeated except that a eaction

t enper at ure of 58%@%1%2%%% nstead of [err], the neutral |3§%15£:1 agents were
powder ed magnesi uRthxiere (Eambne 18) orpow dered cal ci umlo8&e (Exanpl e
19) instead of aquepeismsdiuny hysloexi de and water was addey tgo the m xture
30 of the copolyngr.selution, and the neutralj sing agent inutes after
conpl eti on of thgsré%id‘i?%rln% h%}a‘{’ﬁ%o‘fﬁ?%?g%n%%in‘ft]o‘% neutrahgsqmrgg agent and
before the m xture was heated to [err]. Water was al so added 10 m nutes

after canpletion of ghegaglsilion ﬁ%tmm%@%ﬁuf‘e%{@ i sing agent

and before the m xture was_all owed to cool._ The ingredients used are
specified in TablBLEEREYPhefA4R 1 e ighigd ok SiEdNGk RCeRRtE F8W after one
day. The thi xotropbudmender systens again contained 6 wt % of pol yurea

noi eti es and had an i socyanate/amne ratio 35 of 1.14:1. 40 45 50 55 EP
0 435 428 e filfRhing thixotropic binder lsibntshtafiall Sontained 6 wt% polyurea and had an isocyanate/amine
Exanpl e Pafatie ofl1.128. The gel strength aftdrdnd BayAlak 0&é.6th.sabl e pol ynmer  Sol ution
1824. 00 607.00 First Anpunt Magnesi um Oxide

2.22 EXAMPLESS 8 AND 19 First Anmpunt Calcium Oxide

- 1.64 First Anpbunt Water 19. 97
14. 73 BE¥haHed ofiFfode2 Metal Neutralising Agents: 4.96 '
3.25 20 Et hyl ene di am ne 2.40

1. 83 " DesnoduUJhe prrgpdyre of Example 11 (25% neutralisation) was repeated except that a co-rgagtignfemperatupegsof 9 4

Second A Q‘jﬁ pas Wﬁﬁ?ﬁ%‘?f’ &fﬁpm@bp E@m’alising agents were powdered magnesium oxide Exarpnigy!8) oKpeYINt
Cal ci um red calciumoxide (Example 19) instead of aqueous sodium hydroxldg a%w%g was added to t

30 the copolymer solution and the neutralising agent 10 minuifg after completion of the addition of the first
'lb‘rmegrt S:Af‘grﬁou of neutralising a&ent and gafor_e he rpRcture was heate 'toﬁgm. Wate?Z:aL é%so?added 10 'rn:gs |
gf@g pletion o?trhe a dﬂl%n of the’second amount of neutralising agent and before the mixture was :?lowed
to cool. The ingredients used are specified in Table 4 together with the gel strengths obtained after one day.

The thixotropic binder systems again contained 8 wt% of polyurea moieties and had an isocyanate/amine ratio
33 of 1.14:1.

55
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30 Used as a 90 wt % sol ution of "Desnodur"” in a mxture of equal weights
of ethyl acetate and toluene. EXAMPLES 20 AND 21 40 Use of Retarded
Thi xotropi ¢ Devel opnent to facil i tERt0A35428B1 For mul ati on: An aqueous
solution of an autoxidisable filmform ng carboxylic acid copol yner was
made according to the procedure used in Exanples 3 to 6. MI | bases were
made as foll ows using various anBABLE &f ingredients as specified In parts
by weight In_45 _ Table 5. Rutile tianiumdioxide was dispersed in a first
portion of the above autoxidi sabl e carboxylic afid copol ymer sol ufion
contai med i h ANEYRAAERFEal co-reaction vessel 1L0 mEFAEAlend of di aneter
110 mm A s@cond portion of the copolymer solut]on weBaggsed (foL%omed in

t he case of ,Exanple 3 by a prelimnary portion of aqueous sodi um hydroxi de)
and the condents of the vessel were subjected tg stirrihg for 5 nut es at
3000 revol ufions 50 per mnute. Ethanol am ne hasl@ddel to 1he above

m || ba¥es with gentle stirring (about 100 revolutions/nin) followed by
ethyl ene dianmine. Gentle_ stirring was contlnued'for 10hginutes anF t hen
repl aced by |t Aetapaddaspbdr Gppedymer: Prhgtiomesh®atir90 nB30® ¥R utl on was
added sl ow y pyestl@mbunut HagaeditieoRigd speed|stir22np was-nainf tained

for a jurther 20 m nutes t .a cpbalit autoxidation cafal yst.and; aqueous
sodiun%hydrszaESggﬁgogﬁaeggigéum éfﬁgfly, t he toating Lonp%é? i oh was
thinned witlh Raret Awmomnti Weberty of 3 poise at][&9r97 (hs Het& i hed using
a cone and pl atRakbiaQiREEr rotating at 10 000 [evglygiFns/§§@3 apd then

stirring wag stopped. The mllbases and the filmformng th]xoftropic
coating co othygﬁnﬁa 1gPingeen made at anbien?}[grgé enptr%ﬁur yet the

coating composi'Desnsdabt'aNdadowere fluid enough|td4pdr|eadsl94frpm the
co-reactlon‘v§§§8hdaﬂﬂoﬁﬂglgaggeggp&-og de EP ?_4?5342 Bl ed |nEo
The "conpositions Were free ic

cont ai ners. I i e Trom par €S cbnt ai ni ng pol yurea
moi eti es yel §egendpdmoyat Sedemymn8xidespecifiéd in Table 9-8h bking
allomeﬁ to ¢t gedonadambhbBewadbr[err] for one weekgbpgnfulgynga 2p0 nl
container as specified in the Sheen Data Sheet.,Thi nned, conpositipn which
had stood at [err] for seven days was spread atferr]usi hg a blocs!spreader
5 to giveIaGéﬂIﬁtteagthgafﬁer[ene]dahhgkcmTheEfilhﬁshbmedlhb t ehdency to
sag ang dried within 2 hours to give a aloss of75% nmeasured using |ight
reflected at [err] to the normal to the surface. TABLE 5 10 Ingredients:

Parts by weight Exanpl e | I

]2? o 5 * Used Zs a 93 thl soégtilon of “Delsmogiur" in a 2829 o
irst ortiQn; t oxi.di r o] :

54.9 2 Rut il e HEPEREDED SAgE WBEEHEE' of % MERGY acqiary ama 120

61.5 25 tolup8econd Portion: Autoxidisable Copolynmer solution

129. 8 64.9 30 Prelimnary Portion: *Aqueous Sodi um

Hydr oxi de EXAMPLES 20 AND 21 4.96

— 40 Use of Retarded Thixotropic Development to facilitate Paint Formulation:

An aqueous solution of an autoxidisable film-forming carboxylic acid copolymer was made according to
the procedure used in Examples 3 to 6.

Millbases were made as follows using various amounts of ingredients as specified in parts by weight in

45 Table 5.

Rutile tianium dioxide was dispersed in a first portion of the above autoxidisable carboxylic acid copolymer
solution contained in a cylindrical co-reaction vessel 110 mm high and of diameter 110 mm. A second portion
of the copolymer solution was added (followed in the case of Example 3 by a preliminary portion of aqueous
sodium hydroxide) and the contents of the vessel were subjected to stirring for 5§ minutes at 3000 revolutions

5  per minute.

Ethanolamine was added to the above millbases with gentle stirring (about 100 revolutions/min) followed
by ethylene diamine. Gentle stirring was continued for 10 minutes and then replaced by the above high speed
stirring. "Desmodur” N3300 solution was added slowly over 10 minutes and the high speed stirring was main-
tained for a further 20 minutes. Next a cobalt autoxidation catalyst and aqueous sodium hydroxide were added.

55  Finally, the coating composition was thinned with water to a viscosity of 3 poise at 25°C (as determined using
a cone and plate viscometer rotating at 10 000 revolutions/sec) and then stirring was stopped. The millbases
and the film-forming thixotropic coating compasition had all been made at ambient (18°C) temperature yet the
coating compositions obtained were fluid enough to pour easily from the co-reaction vessel and could be pour-
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Et hanol am ne 0.77 0.39 35

Et hyl ene di am ne. 0. 37 : 0.19 40
"Desnmodur™ N3300 *solution EP 0 435 428 B1 5.54 2.77
Cobalt 2-ethyl hexanoate 3.4 1.7 45

*Aqueous  eSHRfdictriiinegrd/ MiebinPitions were free from particies containing pafjuré®moieties et déveloped gel

| *Gel  Skirentr@s & spediied ! TaBb b B4 bein alidiwed to stand undisturbed at 18°C for oft®week brimful iP®2520 55
17 EP @ éoataindidB spekified ibdlel8hban DataBheetst i ng of 10 wt % NaCH in water *

Sol uti on  cOminhedt domppsition whiGhhat\ktod at 132G fsDsbuién' days was spredal at 20°C using a blocs spidadérur €
consi s&i nep ghfe acfiyn adativge10ghdrsthick. Thd film Ishanee hateadencycto 8agoamd titied wityid 2odrs foaive a

sol vent halessnfj 7%k meashined gsingdight refleciedpt 2@5fto the sormdl3a'the eurfaes.r | at 1 bar. * Cel
strength is neasured at [err] according to the 10 procedur e
described in the Sheen Data Sheet &?1? "REF. 414 Gel Strength Tester”
using a 3 x 1 cm paddle. The data sheet ai |l abl e from Sheen | nstrunents
Lim'teH, 8 Wl deetreve—Read ecteh—rrertor A 8t gl and and

the contents of E ?e@éﬁt,§heﬁér@é e‘i;g/inCO{pbrag,péjn ’refer!ence. 20

M- cla

EXAMPLE 22 Alte n’g%l ve Sequence of eb&hddi tion of ]ngredients when Retarding
Thi xotropi c Devkl opnent: 25 Firstly a solution br—amauroxrarsanl e

fil mffgrm' ng cafboxylic acid copolymer in MHP was atade gccaylding to the
general procedufe of Exanples 3 to 6 except thaf esterifyj cation was
continued slightly lTonger to produce a partially esteriflied copdl yner

havi ng the nar gl httsy PonmkiontiAutexidisdbbe. 3 KOH g lcopol ymdr. The sol -
ution contained)66.5 w % %oﬁwtéé‘iﬁﬂiﬁt erj fiag gopolgymey . |30

Next azm || base, was nmade by adding the follow nlg ingredients to @ high
speed m xer: |ngredi ent ' I Vi ght' 35

Partially ester|Riuktlleopbtymbum Dioxide | 123.0 " [1®Bg 5oljution as
descri bed abovey 40 Sol ution confi sting f 90wt %
279 water and | % sodi um hydr oxi de 45 Commercl] a

f 45 | Pigment Gad
503g Riftile Tith$eeomdi Rerebon: Autoxidisable |

| l

| Copolymer solution | 129.8 | 64.9 |

I l | I

% |Preliminary Portion: *Aqueous | | |
| Sodium Hydroxide | - | 4.96 | .

| I l |

|Ethanolamine | 0.77 } 0.39 |

* | l l I

JEthylene diamine | 0.37 } 0.19 |

l l l l

- ["Desmodur"™ N3300 *solution i 5.54 | 2.77 |

l l | I

|Cobalt 2-ethyl hexanocate | 3.4 | 1.7 |

) | | | |

| *Aqueous Sodium Hydroxide | 39.75 | 9.94 |

l r } 1

[*Gel Strength g.cm after 1 wk | 45 | 35 |

50 L 1 1 1

55
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50 Water 279 Stirring
was continued for 20 mnutes to produce a honogenous slurry. 55 A

gl oss paint fornulation was then FEAL3H428RAdi ng 7229 of the above partially
esterified copolynmer sol- utionto a 2.5 litre cylindrical co-reaction
vessel which was 110 mm both in height and dianeter. A rectangular stirrer
paddl e 1 00nm"l ofglByionnpenedet bye 20fn 1hiwtd WadH dmemsgeri n t he copol ymer

sol ution and ®ot sbedtaanEQnéﬁy@iﬁgl@mswawﬂ Délstodald linng at this speed
efore.the fjnal, pai nt for 18 EP 0 435

was then continu

428 B15| ation waglgf){ghl%edc{"# Eﬁég I retia] ore ePf §ERYLor oy phol i ne
was washed into apetabpospdearemiti¢ diydsadarholy sidliPentl hawddgby 2g of
et hyl ene di a- mBSiMﬁﬁeﬁoiﬁtV%iﬁg@%f?‘/"ﬁod:'l‘Sel @gggtsgs Lt Ee C§5 6g of a

m xture 28. Sg N3300 and 7.19 Was to t O-reaction
vessel over a*pe F SBFe’iﬁtPn hﬁt%%%ﬁs"né& ith aficerdigenvep. theperi od of
20 5 ™nminutes \A@soaéﬂmddémrimcxhrtﬂﬁ:'@mﬁt @a@ﬁcsheaﬁd then 11 5g of
an aqueous sol ut n.skﬂ.l %% «10 Wt % sogi um hydr oxi de
was added. Afterhgg?{gjér?t her 55'%1'3:{' St ﬁ&% %rceé;%zgfrt -0 -Vin ge&anoate
autoxi dati on cat &l §8tPaddleddcthe diamﬁtmiﬁutaesmabée byom35g of the

fEl gsgl,x SE) irred snééﬁaﬁﬁstﬁiﬁ&itsahﬂi&]gﬂm f%wafluhgﬁvpﬁggdgf wat er We[e ]
added to bring t scosity . of .the fi 0 0|se at [err
(neas- ured as fg?dgﬁ%% fb‘)gd rJIQJét]'I %mggﬁﬁiaﬂhsﬁﬁﬁﬂ ®ed and the
conposi tion was ¢¢utenesoethis ;iza;ra Sheielty airet hecatta even t hough t he
entire co-reacti 9ReGPFoFardddH fmq? ghad been perfornmed at ambient [err]
t enperature. The conposition mﬁs free fromparticles containing pol yurea
noi-eties yet it devel oped a gel strength of 50 g cmon being allowed to
stand undFXANIRUESR2 at [err] for one week brinful in a 250 nl container as
specified in the Sheen Data Sheet. Gel strength was neasured using a 3 x 1

cm paddl eAlteymgtive Seq"WF@fﬁﬁq"f?ﬂ @H“Qf?ﬂ'?ﬁﬁéﬁ"?’i Raterdipg Tro¥rRig Develperentt [err] forone

weekwadspr e tZOC us ck s reader t jve f|| oat| n 100 err
t hi ck. TE\ %f"fti?h {f t°‘ ﬁ’& T“g %(f% %“ : 5 1 1/6
a gl oss o Zf?f(“ "ﬁ °? e f".‘eler dvéiﬂ,eﬁﬁig o ?ﬁf i3 Lhe
surface. 2&“0 y ' (§er s%/ P CUrt B Ie

for usg in T& Ilb H&% Ra%feﬁd; %h.g‘h@&eeﬁmuem conprising a

co-reaction product o tal n y co-reactl ng a | east one isocyanate
conpound conpri sing nore than t wo |socyanate groups, 25 b) at | east
one primary or secondarifé %'am ne (i.e. an amne coptaining at |east two
am no groups) and c) at % fhe pri rrary or seconda%e oam ne whi ch
co-reastion is perforned in the presence of from80 to 99 wt% of a

filmformng copol ya®¢id r@sggﬁg@gm yafdit age is 4 ed on the
conmbi ned wei ghts of?i he, lclz\it;%ol y t.he |°s;§§'yanate conpo?% 30 t he

pol yani ne and nmonc3Atihel O RS "e‘l"rp“cﬁ ahaye:opol yner is a car boxylic acid
and/ O;Vanhydrl de copol ymer which prior to the co-reaction com prises
carbox¥lic acid gr&;@gt fdi to give e copol yner an
acid value of 25t i&kglf?’wc)%% %13( ﬁv&% he ratio ngt he nunber of

i socyanat e groups ‘t"'\‘)t%t‘l'la lﬂg)’ 14115 greater than 1:1 and 35 f)
from10 to 90% of Hydrewide groups are provi ded by nonoam ne. 2.

Abi nde{ssyst em according to Claim1l wherein the isocyanate conpound has a
nol ecul arwei ght of atl east 400. 40 3. - A binder systemaccording to Claim1

or C aim2 wherei rEommenciwl & igmemiuEtadenpri ses at | e§9Bgone

Rutile Titanium Dioxide
Water 27g

Stirring was continued for 20 minutes to produce a homogenous slurry.

55 A gloss paint formulation was then made by adding 722g of the above partially esterified copolymer sol-
ution to a 2.5 litre cylindrical co-reaction vessel which was 110 mm both in height and diameter. A rectangular
stirrer paddie 100mm long by 11mm wide by 2mm thick was immersed in the copolymer solution and rotated
at 250 revolutions per minute. Stirring at this speed was then continued until just before the final paint formu-
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i socyanurate trimer containing three isocyanate groups and obtainable from
di -i socyanate containing 3 to 20 carbon atons. 4. A binder system according
to any one of Claims 1 to 3 wher FMP#3¢2881i 0 of isocyanate groups to am ne
45 groups is from1.05 to 1.25:1. 5. A binder systemaccording to any
one of QCatianves poureyl fbmthesogeactiohessebnoanm ne i s a secondary nonoam ne. 6. A
bi nder sys®dartrarhciiiemgs washedinto theaorolym@f sojutien witht5c5g HMHRMNpwed by 28 of ethyleoedia-ne

i s a het @newghed b Wi ge MHP.fFivaminulg lajer, 38,68 otpyaixtutey28 5a rRegedyr di3pQP and 74a)HBne
of d ai n¥aspdgey ‘B”\M@'I’??FW"tVPFée‘(%erraé’&E‘ldl‘tﬁﬂlo migutsparidgyaphed in with g M réBQ"%Pfe'@ of

a copdl yhe ’f“e”t aél‘i""fﬁ" ﬁgd F'ﬁ"é °f‘f”cﬁ‘!"1°ds E“&P'B’b&%gf'?‘tf‘g 990t
gr oups. ’*":;Z J’i‘ ?@%{ Wg th
groups a;"é I qn wa rw (=] to n:p{ﬂ: vns osn §ft e final for, ula is I’e -
hydr oxyaJ 73: t& i ﬁ f"o a| it p'/" V\ﬁer T (eftre

hydr%y' grsa cﬁ‘sc N & %ﬁoﬁam pO¥ R blcER e thalGRlnb! OM
al 'yl or gdg ggf na 'tﬂ‘ﬁih ;Y ﬁ&ddé?g Fﬂfﬁé $@é)t rere RO HipbsitioA C1 d
noi et i eSwésQree front furbhdigtids YRR dNOLERE ll’s%waﬁso%‘émbﬁ%ﬁglaﬁ&ed
vessel . @stafd QfdlSﬁ%@Eth*dT& o\‘\@ﬁeé&ﬁ»ﬁihﬁdn b DA0ON lchiRaiked BOIpU MR irStBd SlideR Datdishdet.5. 69
MHP f ol | esMetlength whg mebsurddisthgaex tlicpadiene washed in with 2g MHP. Five

m nut:es | atres thind cofpaitiodwhidhbiadisteéod28185C fof doe Mealdss 'spridtiZ02D @ tshg 4.blbgk sphdadexa s
added t otogivea tio-coraing 1 00pm thicksTelfinoshewednopardercgtoshg dnd dradiwithie 2 haunsko glasdglabsi N
wi t h 3g ¢fHP% freparedoding ighP@fidsted ah20n teitbenonmel talhk swuade.-f or t he co-reaction to
occur and then 11 5g of an aqueous sol ution consisting of 90 wt % wat er and
10 wt % sodi um hydroxi de was added. After a further 5 mnutes, 14g of cobalt
2- et {9 ﬁ'éi!“a-'noate aut oxi dati on catal yst was added foI I ovved 5 m nutes Iater
by 7359 Q freshl, irred mI base. After er m nut es

of water welp dmIrgng t?%""ﬂ?’?ﬂ " et °(Ps' ‘s‘ff?’ s% mn 89 "ﬂ‘é‘ip'°f°8?‘WﬁF%{'EH°8ﬂ°"t 8’*’3 0
poi se at [@éﬁ;’at ?jﬁ"é‘ ging N praguc |

ne isoc gn te com pound C

X "’ailj cyanate lolkd Ng was
di scqpt i nued % SPebl o?.Qar\éV (?L Gh OHY. jn olairlo

ans
even t hough entl 7 co reactlo mX| ng processe E E’Jeen pg‘c@g

at anbi ent [gfgt]ea;t%gpﬁrn@}w,gem;m@,gg};gp,g,ﬁg,t ion was free fromparticles

cont ai Ni NG P YhikMELBadlBH iShdrBined®H thé fresd RV RIRFED tPooleh oflilneiREHhiRY R poly?hbr Gvh6rd) ON
bei ng al | owe ghelwight partentadadd tabadf daetk inbih&f welgh@lof A8 EopdIpads, thé lséByahatel cBmpour&0 - MM
cont abner as tiperahineshdinionbdienepbiashelsat a Sheet. Gel strength was neasured
using a 3 x d)wearqpaliakrds a ddmboxylic adidiandidn rhydriiie copalymsd which priavitd thi cdigdctioh caoel at
[err] for onerisseedbuglic asip gwers iman sragunf suffsientdo giventhe cdpolspersndad valee ajRy v 68

fil m coati ngmi@OHigrceqolymiei.ck. The film showed no tendency to sag and dried
wi thin 2 houekthe @t'%opf\lée W@Prﬁanmwmwoa@ums !JfP@ﬁ'tthﬂ"éﬂl aadt ed at
[err]®¥to theffemifle 0% af e agineuEpues argprovided by megoamineA fi | m f or mi ng

Lgln_;;gts:’ ?? 1)?1“9"‘ elgseygtet%¥cc<: mgr??_;#rlalrg‘ tl)\rn{ﬁerm {he |soc arlx te cgﬁxp%urnoaatshan%%e%%lg'e\}eggtlo?g[)eagg
co-reacti ng a) at Ieast one isocyanate corrpound conprising nore than two

i socy,,gnaj € AJbifdéPSystediuccording to CRijm fbr dIAMStwheR: i§cydiEts YorfdouSsomMpAtaS ¥t 1§kt 9haN ne
(i .8 an ansdigand@ntihdticagaidig th@a ssocyalidle duf3Ging bitaifdle f@Mi-Gpcyatatd @atiningae
pri mary or tsegomiharaomsbnoani ne whi ch co-reaction is perfornmed in the
presence of from80 to 99 wt% of a filmform ng copol yner (where the wei ght
per cent afje 4 Bndshsstiemaseardiud '8 aMAnASECIAEE d it I Whsein He - %'6 ﬁb’F%FM%!'Pte 9fqygs to amine

| socyanat e CHMPEFAB, 98¢ 1251 the pol yani ne and nonoani ne) and wherein d)
E get ﬁgpg% y E‘arg{ellssgﬁerﬁ BEBARNLY Lo'affy S bFLIANEH 8% wRSIEN B6 I foaf R R X BEhaaM T héi3amihd, OF

6. A binder system according to any one of Claims 1 to § wherein the monoamine is a heterocyclic monoa-

oate

mine,
50
7. Abinder system according to any one of Claims 1 to 6 wherein the co-reaction is performed in the pres-
ence of a copolymer containing hydroxyl groups in addition to carboxylic acid groups.
8. A binder system according to Claim 7 wherein the hydroxyl groups are introduced into the copolymer by
55 copolymerised hydroxyalkyl esters.

9. A binder system according to Claim 7 wherein the hydroxyl groups are introduced into the copolymer by
moieties derived from allyl or methallyl glycidyl sather which has condensed with carboxylic acid moieties
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prises carboxylic acid groups in an anmount sufficient to give the copol yner
an acid value of 25 to 60 ngKOH g copol yner, e) the ratio of - the nunber of

| socyanate groups to all am no gr cBRfs436428Btater than 1:1 and 35 f)
from10 to 90% of the am ne groups are provided by nonoam ne. 2.

Abi nder sy sk WaRGeREdkdrhd Sb-rehddbiNedsener ei n the i socyanate conpound

hasanol ecul a5 nyef Hdtpifirdtvag @adhedifio thedbbolyer sbiufiinMilE 5.6 SMER RIBWAE 5YDg@f dilkyienddibl ai M
1 or C ai mind wakteh el withi2g MEIPRLe innute® [En 35.6g Sramtirs 2Ss5gDedndast NI30®and 7.1g MHP

| Ssocyanur seeadded oihe coostctinivessg ovdrageridd O yreinadsand) wash@bin atid3goMiiR A perad ef 20r om
di - I soayaminutes asudliowenli forgheotrgac® te@clyand theroT1sg ofdn aguetsisdetion syrsistinyosigvatedi ng
t 0 any onwatefang|18wits sadiumchy@roxiecras iagdet After & furtberdfminutesclsg nbdobaliR-eshyb Bexampatem ne
45 g refoxidationsatalystwed adgey follgwed Srainutes I@er byA7359 pfdearfreghjysitiered mithass- dfterg furtberany
one of C &Minytes, 12300.0f wetrs werp pddethte bmrttfamqufﬁwén%emﬁﬁawS#ﬁwmm‘ie(me@s-

bi nder sy&tedas eesmar Y- ¢ o an%eone of ains 1 to 5 wherein the rmnoam ne

is a hBtero '6’!“9(‘5’3%??8 finugg, BYTP?s't'%“BFWﬂ%?m é‘t@ﬂ‘i‘ﬁ&‘t’!ﬂt“lﬁa "P’b‘h

of O aj ns &M %tﬂhﬁ"%t"l’f'"? H'gceé%?s ' ' sye }](]gq igp (f’) eﬁ"’ 'e §°m f
a COpOI yrTﬁsta glas ?ri)ﬁegt &qn& g ﬁi er speféi j!l

groups. 84 E 'f' Whersi n

groups ar & '1‘?' &&&9 %@Pdfm w"_} K G %% &J:k der
hydr oxyal layxveefftr%alng eﬁétﬁe rmnss\agte%mt%ﬁ&fht tf’ﬁs: Parkeh %@gﬁrgﬁtpéea

ib
hydr oxyl gfﬁ%ﬂﬁea@tfr@ddsﬂ&ﬁé?l Pafi d'a{‘ioetottm @ thd Wk raddy NI etles der’ ved from
allyl or methallyl glycidyl ether which has condensed with carboxylic acid

noi eties 19 11111111111111111111111 EP 0 435 428 Bl of the copolyner to
produce acpmhéi al ester conprising hydroxyl groups and al so autoxi di sabl e
groups. 10. A binder systemas clainmed In any one of Clains 7 to 9 wherein
t he car boxAy| Agimefointngdbipatiopicrsindec systemissitagle for osa i meldngBhivdidpiofoatingcompositiong theu ps.
5 11. The sabysteprcoperising ako-readtion prbdugt dbiaingkie bysopaeastingaccor di ng t o any one of
Clains 1 to 1) atigestone [seryenatarompvpbennprisng rosmibarn typ ﬁgcymeeafoup@ to 70 wt %

or gani & cosol \Péﬁ‘t'ea(sbﬁ‘Séﬂl“QShmtsﬁ@“mY pemise (eatreamingrnteipjamatisssitye HRieP sioudsinder
systemor its %% It as clalrred |n an one of Clalms 1to 11. 10 13. A

coat i ng conpo§? “Fﬁ“l? V\/nl qn@ll oD | Ses o

TR A Pl ?ﬁ% fltp popglmer (uhe

corposi ons 3% % s 35 as;ﬁ“ j@m 't%gvegam LR AL da g
i Ior nhy, u%%égyrgeq («mﬂ%bﬂg tl‘@cg Lﬁoﬂ

sol i ds cont entd
conmposi ti on a%)n sQ:b Ilcla'ald oﬂﬁ icle theHdpdiymeFan é%ld U&'6H25

system and solg, gl TS ere| n the process conpri ses per orm ng t

co-reaction wh hstattobﬁh&n:mbames@mae@Juesﬁutpmﬁégr&@segtetaettnan1 faRUNi Ng that
t he poksyani ne f floniMolto 90% dredlsaMid giolpd diéprévideB BY méridarib/ance of the monoani ne
and introducing solid ingredient to the binder systemnot |ater than 8

hour s fr o t Abindersystem@tcording tafiipim & wherdirthe isgt@anattSompunsihas emdeqytacwright of gt last

Cl ai m 14 whet@® n any neut ralisation of the carboxylic acid copol yrrer
corrponent Of § 080 Ste Er% mr2 in |socr aec%m%g reoan(t:ptnse%r;t leas?one y
| ncrea%in ﬁr?ﬁs mer o Egﬁﬁg{ tnfe%s J:yéh ge%rggndoo nlﬂ{zlgﬁ‘o u&%oc anate containin 8
Apr ocessf or (f em as yone Yose 0t
conprising t e co reactlon 25 as descr| bed i n claiml wherein up to
90% of t ha, CAbiAGHE ¥ystein atEdréing)b Qhifshe bITIAINE 1 GEHelER fie Aficof RBtyalisdd droupd to amine
groups is from 1.05 to 1.25:1.

45
§. Abinder system according to any one of Claims 1 to 4 wherein the monoamine is a secondary monoamine.
6. A binder system according to any one of Claims 1 to 5§ wherein the monoamine is a heterocyclic monoa-
mine.
50
7. Abinder system according to any one of Claims 1 to 6 wherein the co-reaction is performed in the pres-
ence of a copolymer containing hydroxyl groups in addition to carboxylic acid groups.
8. A binder system according to Claim 7 wherein the hydroxyl groups are introduced into the copolymer by
55 copolymerised hydroxyalkyl esters.

9. A binder system according to Claim 7 wherein the hydroxyl groups are introduced into the copolymer by
maieties derived from allyl or methallyl glycidyl ether which has condensed with carboxylic acid moieties

* [+ L M S *

- 19



by al kali before the co-reaction is started. Patentanspr Cche 30 1.

Fi | mbi | dendes t hi xotropes Bi ndersystem zur Herstellung von thixotropen
Beschi cht ungszusanmenset - zungen, ERO43hdB BY n Produkt enthalt, das
erh3ltlich ist durch geneinsame Unset zung a) m ndestens el ner

| socyanat - Vesrighe tdpdhineRiolprodBdaa paitisl e&idombiieita Ykiiaky/-gRaubk4he Biso EutoxilisBIE§rbepe S
eines primren oder sekundaren Polyamns (d.h. eines Amns mt m ndestens
zwei 35 10. Abindepsystem-asriaippdin pyenel ofjaims Tid @ wherein the cateoxylio pfith¢apelymey dempprises
sekundkr en WMMGH@%W\WQ’@*Y'@TP@SgeWEi nsame Ursetzung in Gegenwart von 80

bis 995Gew % filnmb b
Cewi cht o She MRIAEpap Rk o 8BRS Bt ror S PR g ATt By e e und des
Monoami ns g dy E&WEHEUS&IOWOH\QH% (atdPBRi70 $% organic cosolvéht (b83 of AR QAbiHTBfwakk £hd

Car bonsgur e- cddBlGUn@dﬁHa&I&!&b@&&rhw:eamfa&@rainéuﬁ%pbaérmélanhﬁﬁtoﬂaS vor der ge-
mei nsanen Unsetzung Car bonsi ure- Gruppen in einer ausreichenden Menge

ent hal en1hah coating somgienttioCagroldipartarClaim 2 whiSaasdiovaiiy comprise® Solith ingre@éntsaf thé@eg
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2. Bindersystem nach Anspruch 1, bei welchem die Isocyanat-Verbindung ein Molekulargewicht von minde-
stens 400 aufweist.

3. Bindersystem nach Anspruch 1 oder 2, bei welchem die Isocyanat-Verbindung mindestens ein Isocyanu-
rat-Trimer umfaft, das drei Isocyanat-Gruppen enthéit und aus einem Diisocyanat mit 3 bis 20 Kohlen-
stoffatomen erhéltlich ist.

4. Bindersystem nach einem der Anspriiche 1 bis 3, bei welchem das Verhéltnis der Isocyanat-Gruppen zu

55 den Amino-Gruppen 1,05 bis 1,25 : 1 betrégt.

5. Bindersystem nach einem der Anspriiche 1 bis 4, bei welchem das Monoamin ein sekundéres Monoamin
ist.
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| iants#l vant |a revendication | ou |la revendication 2, dans | equel
| " i socyanate conprend au mains un trinbre d'isocyanurate contenant trois
groupes i Fegymhetionst pouvant etre obtenu A partir d un dilso- cyanate
contenant 3 A 20 atonmes de carbone. 4. Systene |iant suivant |'une
quel conqud. dSystémeientdhixalrorediirnogéne/ap® & &g wtilisk dang dd prénaratienfune corohosition thixgirope
iso- 16 de sexdiement. &@xst@e@erp@gnaatrw REdyjtge geréartignpoyyant peebienu en faisant réagir en-
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a) au moins un isocyanate comprenant plus de deux groupes isocyanato,
b) au moins une polyamine primaire ou secondaire (¢c'est-a-dire contenant au moins deux groupes ami-
no) et
¢) au moins une mono-amine primaire ou secondaire,
cette coréaction étant conduite en présence de 80 4 99 % en poids d'un copolymére filmogéne (le pour-
centage en poids étant basé sur les poids combinés de copolymeére, d'isocyanate, de polyamine et de
mono-amine) et
d) le copolymére est un copalymére d’acide et/ou d’anhydride carboxylique qui, avant la coréaction,
comprend des groupes acide carboxylique en une quantité suffisante pour que le copolymeére ait un
indice d'acide de 25 & 60 mg de KaOH/g de copolymére,
) le rapport du nombre de groupes isocyanato & tous les groupes amino est supérieur & 1: 1 et
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- 4p 14. Procédé de production d'une composition de revétement suivant les revendications 12 et 13, qui
comprend un systéme liant et des ingrédients solides, procédé qui consiste & conduire la coréaction tandis
que les corps co-réactionnels sont exposés a une agitation en faisant en sorte que la polyamine ne soit
pas introduite dans le trimére en avance surla mono-amine, et & introduire I'ingrédient solide dans le sys-
téme liant pas plus tard que 8 heures & compter du début de la coréaction.

15. Procédé suivant la revendication 14, dans lequel toute neutralisation du copolymére d'acide carboxylique
du systéme liant est effectuée aprés la coréaction de maniére & accroitre la résistance a la précipitation
de la polyurée.

16. Procédé de production d’un systéme liant suivant 'une quelconque des revendications 1 a 10, comprenant
1a coréaction telle que décrite dans la revendication 14, ol jusqu'a 90 % des groupes acide carboxylique
présents dans le copolymére sont neutralisés par un alcali avant le début de la coréaction.
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