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POLYURETHANE DI SPERSANTS Thi s application
clains priority fromGB 0311121.8 filed May 15, 2003.
5FI ELD OF | NVENTI ON The present invention

rel ates to pol yurethane di spersants, to di spersions,

m || bases, paints and inks containing a particulate
solid dispersed in a non-aqueous organi c nedi um
particularly a polar organic nedium including inks
for use in non-contact printing processes such as
"Drop-on-demand” printing process. In 10 particul ar,
the di spersants erQLNURETHASSEDSPERSANT®ar backbone
with laterally attached si de-chai ns of sol vent

sol ubi | izing pol yeste pol acrylic, polyether

pol yoll&is 4P Lsdien Shamnatioe Tram G i Kdal saied Msyds. 29%e
chai ns. BACKGROUND OFgjiiy OWMENIEIGN O pol yur et hane
cont ai ni ng pol yoxyet hyl ene side-chains is known and
has 15Thegmesdets anvichigah irelatehao palyemethhne dispérsarss, tBodispersions,

ex | e, EP 060,430 discloses a roce f or king a

X TERsEs ames SEUPRS cob PRIt e Ghd S peishas] fdom-aqueous
ceégaﬁ&trﬁédlaﬁd%arﬂcdlw ?Ba egtaml Iha/dlaﬂem@muﬂ@ iHREFbr ASe in non-
starting al co has a free hydroxyl groups

se@aafat eunting rmyocasense sudhans 3“Repbemdemands, puhiingh process.  In

d t
DR PARCERaG SRR ¥R & SDSRNARC AR (h&pang it taterally
f egdthed 2XeefRalfi ONSoRBAL CHISHEESEOpSIyesldteYolfayryéit.S@oRether or
used mnthhgcgnents and fillers, However, there is no
t

meplyplshints piRg shIdjg Btaiee ohsighside sbaias as
di spersants i n NORCREUESURDBE R NGVERAESENR!I Y 1N the
preparation of nUn—aqueous—nrgrbases——parnpg and i nks.
1P19951\79@1@hreﬂnade S@hmaﬁﬁg poWakpsthweddubilde-chginy lid &ngwafahd has
gpol Qyth a 25 yur et hane backbone The grafted

d8 thepatent Ffir%tuaf‘mFd’rfeEiﬁBP le BB 0OG,31) fisClopgsta process

-. O
g?%ffl{ﬂglalh %r ({??%@%%I?et Pg\hﬁgg mféﬁ%:c&_?dﬁéld%%ﬁhﬁcﬁa!?@cterlsed in

Adeotlti pgydlbylehe okide esed anstatimgeal¢chop hav atdleast awo free hydroxyl
non- aqueo 05|t|on Oconprisin rticul ate

S BT SRS AR w00 HOm BeRQHErOGY ghupsssfet with
h@Méd&%a&%seS?ﬁ@tﬁo@dréfthﬁﬂenﬁﬁgl hRagkdaone stwbilibe loatRE@biliYe foams,
attached sol vent-sol ubi I'izing side chains of
pemylsgmerandpdisyeasioys. i cThewomymdl@r boruspd|vwith efgments and fillers.

| udi ng_m xt ures ai ns.

P bt S o RS iR g B it 5 iapgrsans
| AYeaGidRls theli£ ahg G@f@fdl@edl eheNPRpAAUEOWT CARESbES Bllbases,
conprising a particulate solid, an organic nedi um and
apyﬁﬁy@ﬁé@ ane di spersant haV|ng an essentlally i near
backbo ter t v L L] :
<i de Cﬁﬁldr%‘izgféogo& défésélée/sreﬁtd @?tgtgg?lélﬁ!e e 11c Fjé;r g%olrob%/hl%g with a
ppblyacthdnattenckbgnel ydhbegraped opyloinef ihas |cmblou¢lnmgc1d functional
m xtures of such side chains. The optinmm choice of
¢ BEOUB Tkt nass B U arpainicg aicuthec sk hong pi HainyseiaBed acrylic
Oﬁgﬁﬁﬁ polarity of the organic 10 nmedium In one

I ment the polyolefin is present and in another
enbodi nent the polSEIEARY (OF BHEdMVENTION

According to the invention there is provided a non-aqueous composition

comprising a particulate solid, an organic medium and a polyurethane dispersant

having an essentially linear backbone with laterally attached solvent-solubilizing
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In one enbodi nent the non-aqueous conposition

optionally contains 5 w %or |less water , preferably

less than 2 wt % nore preferably less than 0.5 wt. %

and nost preferably no water. 15Wereas the pol yester,

pol yet her, polyacrylate or polyol efin side chains may
contain a term nating hydroxy group renote fromthe

pol yur et hane backbone it is much preferred that such

c R

" g@%?ﬁ%}é?w ¥R®e£t8 . )Pa ?\&gga o&%g&e% V&il)‘f(ﬁeﬁ nmﬁdmg mixtures of
CludhGsideyehagar byl group si nce th|s restrlcts any
cross-|inking during the oreoaratlon of the
di spersant. PhANEDIAL5GE DL R

br anch | c) ' v
cycloa%%a?hh%oﬁbﬁ¥sn8§g gb%isc%%gu%gc +a§Ta%ﬁém Bsition
cymhpmmmg)yxl paatichilas pelid,adn praaycl mhdivyl and a polyuTbthalar gﬂspersant

% Eg &t %g%&éh% I%ﬁ%ﬁ&(ﬁgggwé%gf%eg%& 8&8 eailﬁloh%fqg%wnhzmg
CB@Q Haki! Opr poiEslr, a{pK RXryli€ YespedR]Igr al M&ac&ﬂ@ﬂép bélyether or

preferably 2 hener hyl and especially benzyl
t helyphénylmclmdmg msxtumuqfnalChySIém tsbains. ut'kel opyimibad @gelne of the

Ch20- h
PR Siniing YR it e donsaf el St fopre organic
pﬁieﬁlﬁﬁﬁ yiiabee e@bodieyOiRfpgolydtdtai 13 ﬁ@%ﬁﬂdﬁd troardtheRle@fdodiment

extent on the nature of the organic nedium Thus, for
esgrpsl¥olefiihis absewe or ganic nediumis a polar organic 30

AR B S RSB v

I ot legsleateet Pydferaplydpysl than sa:nr%pyioreaprefﬂracﬁlw ne&s thidned. E(Wt % and
When thg?ﬁ§; yur et hane di spersant contai ns pol yet her
simpat K Ne Wakl- preferred that the term nating

al kyl W&y&s ﬁm F(l)l?/etavaPiﬂgE&?ﬁﬁﬁoﬂ%lWéﬁn BEC TR may

of their rea y CcO Ity. Wen
ocgaainca tepdinatmg dnyduromprgrqnqj Emase diam chel pajuirdthane _bsckbone it is

oL St L6 AL T DG AL 1200, S8 i
t R@th@'swanﬁéﬁ Hid 'e§pe’éfaﬂ9 ch ed 5051'13"'&98‘ca§r3}11 Sgr@t'lﬁj §1n§<9 kb 'ré dtfidts any

in the non-polar organic |iqu pol yet her

c hegisprlinksing ndefleg ahﬂ grep@awmﬂthald@ﬂeeﬂet o&liledes)drwleﬂ group may
ﬁntghqelli S qkq % feg E Y | ess than 40%

aRg ORUgRllY f%c L A %éﬁ% Y" et hyl ene oxi de

rel ati T@eft clbilﬁyltgl’b gy 'eﬁéiﬁblgbfc3t6l‘t§/c]@>@11<)§/1 such as cyclopropyl and
(C2. 4- al kyl ene oxi de ain. 10The al kyl ene noi ety of

tﬁﬁWE@ﬂﬂfﬂﬂWVWehe OXIde) group may be linear or

prefer Yar d b
(co) pol%)%nerﬁa gﬂﬁg @%FL] Wen%loo@ 3§efsaﬁsausc aphthylt?wndl gepgeially
oyhes] th[(ﬂhﬂyi}eHﬁESubXﬂltd&Bdaﬂdlamgbm @ng-atkyil deCofo- eﬂltcﬁcm

t et rahydr of Copol y may be random or bl ock

copol y ¢ aralled Giraya @fefeﬁ@y polRFayisey! anderpecilly benzyl where
0 I

R e A S e

i s obt dhedbhghf ofonhea alkol ytEiGRAatingy Igetne) okitbie)polyester, polyether,

epﬂ@?ccrlyl-le-l?er aork;%/e[béo?ff e gglfq gq,eleogxﬁgctﬁ) A nglgF eq?ggetpgényt%re nba%ﬁrgl of the
obtahRalbauRr misaf&%%aﬁlﬁomeﬁ)fﬂé ercanicahbAuN ik @ @ardorganic

containing from1 to 26 carbon atons or a |actone
thqm@oﬁher%edr@h@bﬁlegbfuphgsdpr@ieyatdfar(bm;alhyé vélorl may be linear or
| %rc?%ghéa qfh % ccejlr y%/ i%teg%r E]n% uudreg e &/lhﬁ]l%pgf 9 ?Pgﬁ%ﬁ or mixtures

t sef
OFIBadtifc Whéldltde ﬁdﬂ@r&%ﬁ‘ﬁ@&h&p@l@itﬁ%@ﬂmﬁ‘s pelyethpr efder éalbng it is
contains up to 8 carbon atons and where the organic
mediumis a non-polar organic |liquid the hydroxy
carboxylic acid preferably cofitains nore than 8 carbon
atons. It is particularly preferred that the pol yester
chain is obtainable fromtwo or nore different hydroxy
car boxylic acids or |actones
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25 thereof since this aids solubility in the organic
medi um The hydroxy carboxylic acid nay be saturated
or unsaturated, |inear or branched. Exanpl es of
sui tabl e hydroxy carboxylic acids are glycolic acid,
| actic acid, 5-hydroxy valeric acid, 6-hydroxy caproic
acid, ricinoleic acid, 12-hydroxy stearic acid,
12 hydroxydodecan0|c acid, 5- hydroxydodecan0|c aci d,
yd

Sl e Al Sy FRERA) ANt LB TEEAIALE: AR, pgeus
opf Itmafela&y Chfantdijll av&umhtyt UMnﬁhV @lrgnﬁi aetione isan@don-polar
a-ca rola one s ch a L yl - 6-val er ol act one,
60@@{1& Hlu ttcsfh%re E%td %ar@H@tma alky} group contginsigreater than 8
Ay lome AL bl B%%afs%%ﬁ%%‘%%z* s AR Wbt s e
thﬁu@bﬁmnthenonpohrmgaﬁomme@ter chai ns derivable from

S; \é]? lerG&B‘la%% yet er Cgﬁgsiié?% %J %p?\é(%é ﬁwie el) z%)lvllng,{h contains

pk§§%&ﬁpby%oﬂkﬁé%ﬁQ&%b&fhﬁpHﬁhnﬁﬁébMuiGﬂkﬁﬁhyﬁ&kwh&hQl%)by
(alk)acrylate esters and especi al |

( nv@tgln) athylanatoxidesielatis ¢ ¢o the totdl yreeghs oﬁ‘rtbmp@lgr(ﬂz ielkatdng oxide)
(ogtlonally C.1_6 alkyl substituted) or esters from
(nnre preferably Cl_8) al cohols and acrylic or

Ono al fyik 284hstel inblegd 0BGk (CL-AkYIgNe otfde) Afoud HEY AREGear or

her ei nbefore, the polyurethane di spersants may contain

mpseferplly baanched yedmay bepdtararchay (camrplpaeyweipy ogakkylene oxides

I ral [

Vg'I}C%aaﬁ tet@l%l% oggﬂi%y Elsbtpglene 8)(() dgé{l%%{tyge&la %glo 3); gtg)ﬁtetrahydroﬁlran

| @opolgness gy shandsmmrpldcheopalmes. be m xtures of such

chai ns. Thus for npl e,. the polye ter and

pol yacP{a %r@@ysﬁheéogﬁ%eﬁgh%ys rinalle ienppoprlepg pxide. It is also

\r;gfe?i}/edaﬂﬁgt ﬁ%ﬁkretﬂe’? chIBeoff}HéT’%%E)eéXﬁr@%taﬁpalb?ecffbﬁ&ra poly(Ca.4-
t of t | ateral polyester, polyether,

palkykwc y»klde)amoms Ch.od-31bY ledthar asd dspeciaﬁy asmeth]yltdn dutyl ether.

pol yur et han dISp r.sant i rab not re ter than

00, D00 P RE Ao yPrieour afeRolendn oA Gom @ Mdroxy
espe6kdld é’cu[‘ antgfnﬂ%t gbmt hay 22, c@t%bn h%rﬂssorazi $tone thereof. The
preferred that the nunber-average nolecul ar wei ght of

t Reoiftqphydropotayesstydic acylob yargels nnfiyrcebby siernature of shegerganic

chalns .S | ess, t han 300, ,.20npre_pref er abl t
AU SR O0v et T R Reni T ca e R ERRA gl the hydroxy
A&alﬁb}%ﬂicom pheeRbRbededias uphe Haskbeneomd atidievhere the organic

pol yuret hane is essentially |inear. Therefore, the
| §5dipands ek IPRBRIaRNPTEANIE Hiduid sherhydrxy sagprdicnagid epreferably

PL&{EhaMfe I?%a[\ﬁeS %alfbldﬂ%ltt%ﬁ?glhlﬁsypa?{lc 14r %?ef&reltdothgt the polyester

nmore prefera from

aplainxd omiahyle ﬁo@n tvizbdihmoteadiffet Bydiexﬁ b&ﬁbd&b(yﬂ)mlay&tstoe factones

polyether, ol yacryl at.e or polyol efin. chains are
tsg@ettgl ﬁﬁ%ﬁlhﬁ’n’é‘ the Qe Msgiugky d&R hydepgrcarboxylic

Eh&ﬁ%lﬁ/rbeasta%ed‘@f Ghafk&ed, hﬁee{reo?'bgéh%h&f term nating

droxy and amno (prinmary and secondary) groups of
t he poIEyasples of pmtajatﬁ Insiroxypairyaytiy lacids (a%glgccplszl aoyd lactic acid,

| f Wh the | at
Rl AT el it Repy oy bisp Erruby e Srids | Tty grearc
3Qcidp @Qéh@ﬂﬂﬁgldm%l@ QBidai 3y d@btyIB HedatiBic Ny, O3k droxydecanoic

groups of one hydroxyl and one secondary am no group
mﬁ@dhﬂdéévﬂﬂmwdﬁmngﬁ@yﬁnates at one end of the

et r S5kyPBEhLaf e A s BRI CURBRALR, .

substituted 6-valerolactone and g-caprolactone such as 3-methyl-6-valerolactone,
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atons. Wien the polyether contains two hydroxyl groups
which react with isocyanates they are preferably
separated by up to 17 atons, especially 16 carbon
atons and one nitrogen atom It is also preferred that
the two hydroxyl groups are separated by not |ess than
5 atons, especially 4 carbon atoms and one nitrogen
atonr It is also possible to prepare the dispersant
et her ich c anr o

oP RO BT o Sratkley 2hRRES SRR At BEe i, 7
%{eﬂlyﬂlsﬁﬁ,ﬁﬂﬂﬁkﬁﬁllb%dt B 636k SmétB$iSe - Eé&f)l@&‘&)ﬁg including mixtures
Wien the lTateral side chain is a polyester, it is
ptlefeafabl y t he resrdue of the pol yester which contains

two hydroxyl s, at gne.end_of the polyester ch
i oh) BDFYs EhGit e el anaies edtabin 5551 Sguotfstone are

eélaﬁ? Rrsf&r ably separated by up to 17 atons,
eci a Py 16 carbon atons and one nitrogen atom It

| s espdbe apblyapykter r:leldISt teaie  prederply rquinawé glr ootpsined by
re.separat.ed ss than 5,ato
" RUSAPRERES (Rl Rl IS SR pH BRI (et Py SsCe 8
t BelyhRed Hum &yl RAH NBptioHad @ﬂ’éh‘ilﬁfﬂ SOEtBicaF of \Woters from Ciig
hydr oxy groups at one end of the acrylate 15 chain
Wity eI 1 aloaboly ahaeeslic PHE .« sby Iyl Bxigh agnGape)
ar englr g grd%gfo%ef el%?gl%e%gﬁebythgppgl%r%aha%r b?ﬂP%tSaonn? ' mgy contain
pﬁhmaferswfgbleesta polgstet ardnsblyaerdmetinenl gobadinent t he
pol yacryl ate |s absent . When the | ateral side
chain BY ‘éraw Vi1 ebyipiy verdangy Beepelpsiere Relyedst ane rofyagrylate

pf’«{té’rgf ﬁaé g fhla q:fgé]]tr N?:g %' Ih&ﬁfre &Psﬂ%hgﬁ¥l Tﬁ[so\?\ﬁse ample,
or one r oxy g one secon ary am no group | C?gh

r daaq:tolwsteh amd;pxdyamalh‘&s;uhat chaime n&ty(tonfant h]polpeﬂhyloﬂnefetmand sO on.
chai n. The dr ox and a rou preferably

separ atl 88 fw%ﬁb ay a%e BQI95B13T Ol OhEniatdkel %Oﬁr%ﬁarepﬂlrether
CEQltygérQISatet P pB%[éi’?ﬁyéldQ ERHRS inMhe %liﬁ&ﬁﬁnev‘ﬂlgﬁ’brsant is [ireferably

i socyanates they are preferably separated by up t
atlotngreatespieur 181000, 1®re ardierablatronmreta tbare4.0D0 raog @ﬂpemally not

atom |t referred that. the two hydroxyl ,
orilss B I SRR bR e Bt o S Rficuiar weiant of
esReRiarll polfestrr P&Sletﬁéroéi‘fﬁi ﬁagiaagaetdwslaé QUSRS 3¢ A6 1kt tha 300,
al so possi bl e tO prepare t #ioer sant froma

paloyoprefirblinpclessebin abthand sapecashneot dese tpe 800. e.
w1 | Socua el SRR, AT SRR e M AROA R csseniany

diisger Tasteforaythalssoymptes Groal Witich aind diker it ammhlﬂalﬂié pfreferably
am no group, 30 |nclud|n%tsalts t hereof,  since

su
gh®\Fpd Madeonlien of dins %6 1P rbPoviere Ii’éefﬂliagbef@ﬁbrzlq r<y 2.1 and
qu%gﬁﬁ Qﬁ&%&ﬁ&ﬂg&g(ﬁollds The amount of acid and/or

am no ¥ S I n the pol yurethane dispersant is
prefer a”lhé jatémbsmiel Ohdio pdz%sten;npobremeefpeﬁwbrWaté 00 ml&eleﬁn chains

110 and e eci rom 60 milli ui.val ents for
e AEHONBRS ?i’o C\? érwarfr@ YsRgen Afafﬁ Rjirggysatgmg which are
p'EI%fI%&H@éj@ft@ﬁﬂﬁSﬁ@ ﬁwr&@rmwlh& (#fhaly 3he @&%ndarty) aroups of the

When the acid group’is i'n the formof a sal
beolyhgers abltvetber anlyaéricht (espesially mupterglstes onpalynlefin.

Poar ko e TaseraRe hafbs P&l € SregPiihe residue of a

0 gallyeihBR nhi HTOBMh AN GtBbi R SHYEFoxFB cRofph_& ahk Wlydroxyl and one
quaternary amoni um cati on or benzal koni um cation. The

amq@a ¥ pNereyoURe Whisht I6AH | widly 199gyanatastat omevindrpigthe polyether

RS 28 SRR U Tt Bora S PO S Y carbon

in the formof the free acid. 10V%en the am no group
isinthe formof a salt, it Aay be the salt of an

i norgani c or organic acid. Exanples of such acids are
hydrochloric acid and acetic acids Preferably, the
am no group, mhen present |s |n a non- |on|sed forn1

s o o, o o T
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The pol yur et hane di spersant may al so have term na

pol yester, polyether, polyacrylate or polyolefin

chai ns. Such chains are simlar to those descri bed
herei nbefore for the lateral chains but are obtainable
from conpounds having only the one group which reacts
with isocyanates. 20The total weight percentage of the
sol vent-sol uble lateral and term nal chains in the

t t
DRl oGP L SABSRR. sl SR AR ob B S i
n(:sbcj/mﬁastth@ﬂaré(iﬂ’eﬂetabl}ss@lamedobﬁﬁﬁrtb dd dibias, dsbﬁ:utlt;t aé carbon

ght percentage of saqlvent-soluble |atera
¢ BIOHPrEN QORI Re This| ajir eteaied thatd %F%%Hydr%ylr%fmps are

g r&

SORHE BORR I3 Yhar D AGE! RREGRE, X o B HoRR Y] bRk ggen atom.

eftbio dilsve possibhe td ptephrevshe ghdpepentc fntnag @olykether which contalns two

sol vent-soluble l.ateral ,and term nal .chains in the )

pBIYARY Ettrdne i SPBREHARNIIOL §5EPNRFY%: FMEpO t%ﬁ%‘ﬂPsslo‘U/%“"lF dract with

| NSb@Maks Bahiqs ﬁ%s/?referred. ~ The wei ght per centage

of solvent-soluble lateral chains in the pol yurethane

di sper éren the laseref sdebhain poa pblysstet, hiais p@s@g the residue of the
r ef er abl ess th SW and 30es not. | ess

P RENEBE i FES LM b3 Ao AP SRE EhT g Folye§EP chain

SQlhich RA@ AN 1sd):§'ah£t@s CORPBEIrbxy0 BrétY abealddprefdiablgaspLated by

or organic solid material which is substantially

i HB GO 3%@@% egnsaiagy darfirebareripmieed opt éltrogéli*ré’@ﬂht lirigespecially

PISEE AR e R A
sui t abMéhenché ttseralr €dtigiie it 5p61§)ﬁcr$kate\lﬁﬁtt pﬂefﬁ@gly the residue of a

|gnent§/ ext enders and flllers for paints an%

pPalypsryiat i gprdaing e hydegsacgppy ahoep &pd e polyacrylate
0 i a i i

o et By e R AR Ot B0 BRI L b 5 pferably
syqiammd by tadkk cdrbon atiohnspfas exknapid 2i cavbentat@mu| i ane embodiment

dri | n dirt d sol.id rticles i dr )

o s N rEtet ot B anaing” eBPadiEniRe bpyiirllate is absent
nmagnet ghdXBtheNitddah s@@ ¢hARYEQ d[b(ﬁydl@ﬁ;@ 'itdl's NeefeRBly2shefrediBue of a
retardants such as those used in plastics materials

andlybiefio whish @gﬁ@@h@lthec dwo laysonh sgraerseor poalhydwhyk hnd one
orEPR A el BRR QBT Al RSP aH it ST bl ghgpecporibesi

t bleaini.e qhig hiygesty Chdb&akho ro@ps%&?i&eﬂ@@@epﬁﬁﬁd HyQIp to 6 carbon
exanple, in the Third Edition of the Col our |ndex

(2omE)  ANbens dh eglyelnfin: egataingrizoohydrand sinyps etiigh geact with
t t I

o s M0 PBCFBRPL Gy R0y (B STROLS pBIAPAS S
oxiods, anllonermitssgearatdh udt iscaanprefansd|thatitdetwo hpdroxyl groups are
oxi des, vern1I|on uItranarlne and the chro

pPYRERELDY NPfdPHIdRTy MAMSREPREallivbFABEmREMS AAd ORp Ribpgen atom.

C'ﬂtri@r@stoeé s %%r%@éljeecﬁe Qfspb8ad: fr&h e olgﬂéﬁh’ WhiGRL&HAY two
m Xt ures and Pflcatons thereof ar e

comey grailpk y(i.avarimabl end®r greeemiagh-ayehd @rowms) reldch react with

pi gnment s und e nanes prinrose, |enon, mddle,
gﬁﬁaéla%gﬁtrtﬁ@tls Eeﬁﬂp?eg% hromes. Exanples of 20

or gani ghpidipRRLAt fa§ AP SBtiddafiN ddAGiRZD: adld $8ERr amino group,

condensed azo, thioindigo, indanthrone,

i ssiuddzn tsaitoribereatnt viage: rsu@h erounst heeg beerorfeund to improve the

pﬁ{sﬁer?%ngamf gar‘ucula 50 19s %%Zalrr{]o%ht gt lecri](? gﬁd/gro Nfind ggoups in

al'ocyani ne"'s
p it agstamed spndnt isqaréfaﬁabajaﬁomalbageeatrﬁ&e preferably from 20 to
derivatives, and al so | akes of acid, basic and nordant
dyes. Carbon bl ack, although strictly inorganic,
behaves nore |i ke an 25 organbc pignent inits
di spersing properties. Preferred organic pignents are
pht hal ocyani nes, especially copper phthal ocyani nes,
nonoazos, dlsazos |ndanthrones ant hr ant hr ones,
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The organi ¢ nedi um present in the conposition is
preferably a polar organic nediumor a substantially
non- pol ar aromati ¢ hydrocarbon or hal ogenat ed
hydrocarbon. By the term"polar” in relation to the
organic nediumis neant an organic liquid or resin
capabl e of form ng noderate to strong bonds as
descrlbed in 10 the article entitled "A Three

gltjitri g%?émﬁﬁrgfrgﬁf Eq'eg h()?g hﬂ%ehulentgﬁgpe%&ZMO % pglgrérgthane

ZG&pe@mh Acidy@oups dre prefiergeh erp'ebllauy barbexgicducitl ggeps.

bondinﬁ@gunﬁer of 5 or nDEe as defined in the abaqve

ment i oNE¥NERE peif ErOEy HripItBS fon ald £ brltemﬁtsr bgrthg sl gn alkali
5T HIRES porGLiLEh Sor | BL dioph AWfihe ALY hs 1.

ethers, organic ac esters €t ones, yco

ahlkghaolise an@;.aalkaedamiNgroeracal of raepuaferrmrexmrminesn ofition such as

S CRUCBeR B R O OORBa R BN Pycagisd 1he afifo eroup
Sﬁia?bie' ubdrnifN bybehdtioNBlitiag dlapyip |su1?ﬂﬁ@ duBh 498@ndy1 sulphate or

Noyes vel oprment Cor por at i on) 14 on pages
3benzgbcllndde. hB@éerabltq uﬁejscldalgrmfpawhen\nptdsrsm tshe the e @ithe free
the term polar organic |liquid as used 20herein.

PFE ﬁerred pol ar organic liquids are dialkyl ketones,

al kyl ®glicar the Qimiad Gambiwsyor @4 dsit,aintna) kamQ Salt of an
especi ally such I| qui ds cont ai ni ng up to, an

i HOrgAdief organigpgid. oﬁxaelpé%rﬁcsﬁclaa@ﬁt are/iydea@at%rcwcbrnd acetic
t r I r t e

i B s BTG B Sy RSN i BUEMEL 30 b ROFRS,

as 25 a“het;mhﬁrreﬂl’feﬁdﬁydlspeﬁshml mdet ase conliagt llyd rdseduenef formative
di -i sopropyl. keton% nmet hyl

ohut yl
dPOMBYHGE (VIR £ JHBIDEHBYSRHC m%eﬁgfr Wﬁlgﬁfortén romigg g B-000 together
nw@muoﬁtm%mresu%lahe&@a%% al kyl esters such as

nmet hyl acetate, ethyl acet I sopropyl acetate,
but yl é"hetp@iyel,rethaﬂwﬁlsp@samtrmy alpd Mhalve pemphajn[aﬂﬁester, polyether,

nmet hox ro te and e I bu rate, ycol.s and .
oPyBeirYisty SPHoiTedt RufEs Sl alitis mh Sinifg!Gossd Fescribed
3Rekhnied Hﬁfr‘tﬁé ’latgl‘aﬂ@ﬁali‘r%xbiﬁra‘i’@ﬁbtﬁﬁﬁ%%m compounds having only
3- ethoxyprop ﬁropano 2- but oxyet hyl acet at e,

'y

3thesanesxgyr v r@@‘etvaﬂelsowaetlth@xypr opyl acetate and
2-etho e tate: nol s such as netha
ot han ol)% ol'%l r\%eﬁ%clﬁt d:]ercehtsagrﬁj Pg k5 rsgfvent SOélilR %Il%efra Q%I’mmal chains

| spihetpnalretBand dipdriant isopefeeatty hét RESHBES 20US @8 preferably not
di et hyl ether and tetrahydrofuran.

) The
s 155 thaat 03P 1apd geppcpbly 0t Tess dhan 0% dhilvalsouprdpireshihapghe total
a?\%%élﬁgﬁcprg%%eaepﬁﬁae‘rﬁ{ g%lp‘t\)llgg{fg?ﬁ glﬁcgtegf}%nﬁg %lﬁh“?ns in the polyurethane
hddpasatt bie nst guaﬂar dmnt @(b%em&)rarpieﬁeydb@neot afdapdnathtuic 80%, for
hydr ocar hons such as hexane, hept ane, tane, decane

pEBHGCS Veite 3% T 60 % Ut 75% it @1ES 5rn peimen 4ag dptal weight
a?!st%entygeg Qi ol Genf 'sé)lﬁbl%n g&t&@ll Q6& n@trﬁiﬂalalchmt?t h c:th%n golyurethane

omat 1 C hydrocarbons, such as trichloro-ethylen
pdmphﬁmﬁm@Mﬁyﬁ@ﬂgthmdﬂﬁhﬁbrmb@n@ﬁﬁ@éuEﬁﬁ%ples of

sui tab r resins s the 'u far .the.

o sper SER i HebEh et ohSolPEBRPlS Rl stoi ia e polyurethane
f lsprkgft My PeerE@Blyngot JGhas 584 endldi frafel Sl abt b€ than 15% and
preparation of inks, paints and chips for use in

v asnieeiady aptpllemcth@n%ﬁé os netlesssthpmdittos and | nks Exan‘pl es

of SUC I%%{JPFSMaIten%%lydj gre{g tylgnalg eﬁtnlp%sJ ﬁlgn W %?5(1 orgamc or

and VOI iI'ode "8t suc

Ccotdadicontid amderedl Rytlichiscibati@talllylin bt elingR. or@h@@ﬁie&ﬁlm at the
of paint resins include short oil

al kyd/ mel am ne-f or mal dehyde, 15

pol yest er/ nel am ne-f or mal dehyde, thernosetting
acrylic/nmel am ne-fornal dehyde, long oil alkyd arid

mul ti-media resins such as acrylic and urea/al dehyde.

The resrn may al so be an unsaturated polyester resrn

o o - I T o
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25 agents (such as those described in GB-A-1508576
and GB- A-2108143), anti-sedi nentation agents,

pl asticizers, levelling agents and preservatives.

The conposition typically contains from5 to 95% by
wei ght of the particulate solid, the precise quantity
dependi ng on the nature of the solid and the rel ative
densities of the solid and the organic nmedium For

| Lt . 30, i i 1SS0l i . .
g?egxggéfagurﬁa oé?&g?cf lcngdug}rqucglslt g%d%&rpgg I%cl) %agllllg‘?ré% fdx’ﬂn%lf&wded form

peietgnabl y contains from15 to 60% by wei ght of the

solid whereas a_ co sit{gn in which the salid js an
i nor gafBMAE e?li AVITAbsycRlIAs %n FIABPYANIE HiYentoks; pigments,

fi (g [ f .
B TS AR A RO ELTE, S0 e s
obptaipogliteniog agents and fEktele aorghies es foomoliventplyebahaldkg and other

repared milling th rticulate solid in.the . .
DR EopBh ekt S R i s SV RS drling muds;
t BRNattOGliaPdrtRERES 1A d1¥ante fluids Pafilublie EdraRic3Rhterials; magnetic

However, when the solid is a crude phthal ocyanine '
pighesials sud magnedoppmrdipt hediac fishireferdants sush sasnditoserased in

SRR N SR R A

ghpsidras Angeliong it efgasibadds My be obtained. This is
particul arly the case where the g%ganic liquidis a

hi gh béy prefesred Papisatate salidds 8igneyrdtang agy af theregagnised classes
1 [ ti.gn oht.ai -any

c o0 ST RERES e R B oy Fhfy Bl Rbordhe E0ur Index (1971
Thius suhsequesiolredsiohh ef, oarglamipplemeshits) theddd, tlder dhs pasganheaded
may., be njxed in any _qrder, the mxture then being . ,
su%‘jg&?fl@d t bXamilet RAANRIANIE RIS RRIRtare 61%%(:@0%13@ zine oxide,
PPRskigh f 20khidhi a Mo 8 h
e e T A R R
ochphms pigmemtd, |inclgdingt chromhees, n®lyhidamsr sndomiked fobrameades and
Alternatively, the solid be treated to, re e.its
pHIBFIFG 05Tl FiRe BEBEHIGUBY andh MR S Hie M frations” thereof
eiWhitar aleh@nAh&RNRIG FRAME RN orbliBsHIARRF $60Ed pidieer® DRder the
i ngredi ent or ingredients then being added and the

mhxmes eripedseg legen, aniddle @rangey sehelet laad dpd shragiesn. Exgmples of

the conposition is, reqMired in dry. for the lLiquid,.. .
o PR are i B el e it RaphpReg g dhioinaieo
r @aidhihyorle€ M6 Bdafithie! hentRadfthrogel| adnehrs@lihéhedy isddibeiBinthrone,
separati on_neans,  such as evaporation, It is preferred,
hwdgadioxazng  awsagsionesitd ophthgapranges seres. | eeeriglly copper

' . l. Si ti oM _CONsSi . .
B R SOOI PRE00B e, v
sahd chorddnt gyef eCabbiy blaoktathosgiattrictyadtorgan2ygbehmdiee more like an

preferably at |east 0.5% 25 and especjally at .| east
10090 B1¥&ShAR %%éjé%i’e@ﬁlg/\@ifwwéf tﬂli%fleﬁﬁ‘?t‘?rg%ﬂl%ltfégmems are

sqld ra d NMPQAS A tai :
g?hﬂhglocfefn%{e%, 1%%0%/%&%1?6 Eé{lg%?y ﬁxﬁhe{lb%nﬁ@ﬂ IWb%08%)s,  disazos,

eater” t han fer ot greater than 50%
nmordentbrafes raabirgnthoneg qeamenddneaandbenblagspeci al | y

not greater than,10% by wei ght di spersant based on the
el ght OG1eT Eleg A U R o are: ASTaaas g ers Such 8 e,
hesgimnbafar 8aryidieaOBRAR] harAbSaRr erdict matridls! ich as alumina,

sui tabl e for 30preparing mll-bases where the '

pailici,caiicania, B@hiadsi IQOIhill_Ull@d biorptanltr!ldw sidiceme dirhivie] borohesarbide,

fplglﬁ)%r’re}e(? sgﬁ?ﬁ%gad&}o%ngliuﬁ r@t?i[c}iés'e %ﬁ"d AR ﬁ%lnat%s;%re]lgtic%late magnetic materials
such as the magnetic oxides of transition metals, especially iron and chromium, e.g.
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Thus, according to a still fiwther aspect of the
invention there is provided a ml|-base conprising a
particul ate solid, dispersant and a filmform ng
resin. Typically, the mll-base contains from 20
to 70% by wei ght particul ate solid based on the total
wei ght of the mll-base. Preferably, the particul ate
solid is not less than 30 and especially not |ess than
5 h t e n .
géﬁlﬁﬁlﬁge{)g %e‘q %gsgbllc):%tng)@% 1ron OXI\(}VIJ%ecﬁq%I?th ox e ferrites,
i sspecafle batdny fardites| a&ismeﬂaapnrﬂia% eapsuélacﬂspﬁaalab hmnnmtkel cobalt
han 20%_ by wei ght of the continuous/|iquid phase
oﬁmf RHOYH 1h|erel9£rs@f°¢f}e€¥l%ql%15‘|1%h ag He éﬂﬁﬁmﬂes Ut%f%]il ncarendazim,
b { i\ REGHRAKYsulR ks A 1“1%121
48 3 yﬁa\%glﬁg g%n (%eé% %Ogofﬁﬁl ﬁ%oﬁs# Siugufasg“ﬁﬁsgﬁ%? fate and
rriﬂagndmaﬁehyd'm&darmunt of dispersant in the mll- base
IS dep dent on %Jm anmount. o e\gartl cul ate sfol H:i but, is
pr ef er ?9r3afll9ntfl I¥mREessY B hGEPResIE 1S paetRiaply. 4,RRlgr organic
ThRJRR Yo ef haB&astidgendalpokr MRS cPhORR/CRBoRY 0RMAlogenated
met hod known to the art and are obtai nabl e or obtai ned
b_hydreaa;borng Byoie tterax “pqlsréi) ingkkation tmlneem;g@hlyl m@tbylanlatm@nt an
avi ng .a veraef rom 2. 5
bf)r%ﬁg) lbqpl(ﬁgli, res ocf?'B% %gw%él g?r#e 19 Ss{roggI gonds as described in
peley£aEi8lentithl VLTINS, Dmdnmﬁalym;r@a@nomﬂlmh@f’ by CldRildy et al
and at | east two %rou ps which react with_ isocyanates
wH! enragl of| Reendt EaghaglogneV elnd8.of 9ath @t easfpdtthd Syt Areppigtmedia
t e r C
| SFsplsy ST b SRE8 KSIRL pRnBRoY PR G AR B labove
pﬂieylﬁéﬂiedblaﬁd{bone c) opti onal ly, one or nore

conpounds having an acid or am no group, including
salts Crapelss o of welale NHSPTANS W%grwwﬁsar%taﬁrﬁ especially

MJ%r'aﬁQﬁyéﬁérse&gamc acids, ester@)ke%{eb g%lgtxlﬂlf aleBfol®and amides.

nmore formative conpounds having a nunber average
2Nmnieeawl saccﬁive Bgd‘tnple# of minrﬁﬁierajelg sﬁ@ﬁglv&mydfvghaﬂoenchng liquids
{wa

ar. ch . react with isoc t.es;
RS EBa TS Do S o s GO OIN GNP LRISE; bysTbert Mellan
Ct‘;ﬁibiﬁsﬁe%ﬁml@@é 99 N(W*éb D‘%v@l@ﬂh@ﬁt%&ﬁ@ra%@tiﬁ ™BieCN 14 8AGhSes 39-
W th isocyanate O optionally, one or

mdp @nd thepolields @lhfaéhwahm the seipaiof thegerm paliao prganisilisivid as used
gcront ain a single isocyanate group As not ed
F&l"hbefore t he pol yur et hane di spersants have an
essent Padféryed poleabrdaaikhquiies arddanns &atonsd, | dkyltestds of alkane

méé:rrgo)grleferaed tdhaltk colrrponentls1 (b),h ?c) dand (d).

ylic acids and alkanols, especially such liquids containing up to, and
including, a total of 6 carbon atoms. As examples of the preferred and especially
preferred liquids there may be mentioned dialkyl and cycloalkyl ketones, such as
acetone, methyl ethyl ketone, diethyl ketone, di-isopropyl ketone, methyl isobutyl
ketone, di-isobutyl ketone, methyl isoamyl ketone, methyl n-amyl ketone and
cyclohexanone; alkyl esters such as methyl acetate, ethyl acetate, isopropyl acetate,
butyl acetate, ethyl formate, methyl propionate, methoxy propylacetate and ethyl
butyrate, glycols and glycol esters and ethers, such as ethylene glycol, 2-
ethoxyethanol, 3-methoxypropylpropanol, 3-ethoxypropylpropanol, 2-butoxyethyl

acetate, 3-methoxypropyl acetate, 3-ethoxypropyl acetate and 2-ethoxyethyl acetate;



10

15

20

25

30

contain only two groups which react with isocyanates.
It is also preferred that conponent (a) has a
functionality of from2.1 to 2.0 and especially about
2 since this also limts any cross-linking between
chai ns of the pol yurethane di spersants.

Preferably, conponent (a) is a diisocyanate or

m xtures of diisocyanates such as tol uene diisocyanate

h t ,
raads REBCIABLTIRTTHALE" bbbl dpyapagoly, hyp! and
I isobotyasiahe d(aTlMK@hd cydicpdiiesny suvhtab divehy ,etfher and tetrahydrofuran.

dii t 4' - VDI di ph th
. h: isggﬁ"ﬁgglggganpgﬂﬂnowm)ﬂ)ar éqlxigan?cnyqungs wﬁlnc% may be used, either alone

d ioP &@F?&l&‘é WhAg Qfo?‘er? arstg;nléds glgltﬁﬁe ; %16{ 'QMDJ )omlgji_c h?/drocarbons

Prefera , conponent
VBich dsQdhencanipadent, hlaphang hadmhrﬂoen:hmchcah aethmnanes octane,

c onent refe b oly (€2 3-alkyl] ene 0|

2 ot R ulie R el byt mieln s e etln gl and
ah§l@ AHabdde afPhaticC AR 24rdati¥OhEHr8cHRSondhi &bh e%acfﬁchItobethylene
i soc anates Preferably, the amunt of ethylene oxide

i percklosoetliydenesndchivdosspersi al | y | ess than 20% by

wei ght of 1 kyl ene e),.chain..
Thero. ERuniin ahagiBR DR SbERRaR FigngBblsion form of
peleyatdear 1n|\/§1’(tﬁfnahre(1hﬁll-ﬂ’(brmﬂig&eﬁﬂs QicHaBiafe LAAPOYHChvRIdparation
cont ai ns these ou s which react with isocyanates.

TREdnks| paintseandad resetifevafipps gPRILFBEONhIUCH asepdits and inks.

\(Méggr_ﬂg%g%r m%trgﬁn@fél)%hﬂgg)% r?ﬂ HEEQ W ch R \pe%aymfiﬂ‘; and Wolfamid™,

ene oxid be conveni en
anhdcbialoby eRf@rs, i shole y@nethels cﬂaﬂd)sregamd fethyd:thytdﬂadyiethyl @fellulose

two or, nor Cbnpounds 0 his type are describe
uEXamples ok 7paigh; ’Ef’ﬁmﬁn\lfllﬂl‘{f{.fs @1@ uéﬁh%{kwfjm@@a&l? méldehyde

n?BlgegtWﬁélhﬁﬂﬁl foﬁﬂﬁlﬁ@ﬁ%‘%r ‘%ﬁﬁbs@t‘uﬁgt Xdr?l‘?&)ﬁ%féﬁhﬁe E’&maldghyde

uce a partiall cappe I socyan nternmedi ate an
r eagtdilngkydendi mlulelrrrrerﬂa e&smsmtlhasaocyirqmldnniedﬁddehygeat

| east e active ani,no and at | east .t

en e TR a R S PR R i rs Pafe Sy er adtclidie the so-called

C@ﬁkPUﬁgu@ﬁthbﬁ%E%ﬁﬁ ARy &ﬁkphﬁ%ﬁﬁﬁgdaQMxhhﬁsf@ﬁﬁH'ﬁmy be
R2 Z- XY-EN wher ei n S

Ciorg@daﬁyij m&)argyﬁor(gng; dppres and ﬁllers Such mouldlng compounds are
described in DE 3,643,007 and the monograph by P F Bruins entitled “Unsaturated

Polyester Technology”, Gordon and Breach Science publishers, 1976, pages 211 to
238.

If desired, the dispersions may contain other ingredients, for example resins
(where these do not already constitute the organic medium) binders, fluidising
agents (such as those described in GB-A-1508576 and GB-A-2108143), anti-
sedimentation agents, plasticizers, levelling agents and preservatives.

The composition typically contains from 5 to 95% by weight of the
particulate solid, the precise quantity depending on the nature of the solid and the
relative densities of the solid and the organic medium. For example, a composition
in which the solid is an organic material, such as an organic pigment, preferably
contains from 15 to 60% by weight of the solid whereas a composition in which the

solid is an inorganic material, such as an inorganic pigment, filler or extender,
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Rl is hydrogen, nethyl or ethyl of which | ess than 60%
i s hydrogen; R2 and R3 are each, independently, CA

44- hydroxyal kyl; Z is C2_4-al kylene; Xis -0- or -NH;

Y is the residue of a poly socyanate; inis fromb5 to
ISG pis fromlto 4, and qis 1 or 2. R may be

al kyl, aral kyl, cycloal kyl or aryl. 10Wien R is
aralkyl it is preferably benzyl or 2-phenyl et hyl Wen

e%ergl%/lg cgﬁﬂah% %} BHS, bSIY%}l?k{t gﬁ%@ ¥ a%g%l ?X lthest%?a@ weight

h
Baﬁ?ﬁﬂmﬁniﬁ,pgenylh ; f\Ahen R |s al kyl, it may
t .not o
or cat o 0 HRRP OO GRB BTSSR adgehart e olid i the
aB ARAAE Gl ¥ an[g#ngglraﬁl% Whlcthrﬁ%%f" glJBQ%EEfﬁg Oagod%'eslgécially not

specrally prefterred that I'sTne

Tg&a@%aal 0yt eABwe R ﬁfﬁén ﬂl@l@;bﬁ@@@m @I@dwhtzamyam pigment such
et hyl ene, trlnethylene , | ene or butyl ene.

Pﬁ%ﬁ@mblpythﬁimsamm if @sﬁ@nteriaws poe fablejte Carrwuprd@r wiltiag in an

t hat

o ey At a3 Bt B ee? D070, BRPECHR el apprishie
twnddé hifa@rRndbtiabdy ured ﬁ%ﬁ@tl@ﬂ’zﬁlﬁ“ﬁfe &E@W‘ﬂ@rebcﬁé otdanicSliquid is a
much preferred that q is

pblg)hlt@ddggaﬁmh@thmﬁ/@ arematd dstdlate y V\,hl ch is greater
than 2Th£ mbp%rﬂ)ﬁﬁl nr? Wff)l Cgbtal‘?lec? Oogpgﬁlergf tiu? )c‘g‘ogaé/ntlo%{llr Yxlethods

nore than on ne oxi
| SndWe I’foppea‘pefmgdhstphatonp |$hLﬂS the k6lidl taéld)rgahﬁ?d méditin and the

the residue of a 25d||socyanate

dispersant may be mixed in any “order, the mixture then being subjected to a
mechanical treatment to reduce the particles of the solid to an appropriate size, for
example by ball milling, bead milling, gravel milling or plastic milling until the
dispersion is formed. Alternatively, the solid may be treated to reduce its particle
size independently or in admixture with either the organic medium or the dispersant,
the other ingredient or ingredients then being added and the mixture being agitated
to provide the dispersion.

If the composition is required in dry form, the liquid medium is preferably
volatile so that it may be readily removed from the particulate solid by a simple
separation means such as evaporation. It is preferred, however, that the composition
comprises the liquid medium.

If the dry composition consists essentially of the dispersant and the
particulate solid, it preferably contains at least 0.2%, more preferably at least 0.5%
and especially at least 1.0% dispersant based on weight of the particulate solid.
Preferably the dry composition contains not greater than 100%, preferably not
greater than 50%, more preferably not greater than 20% and especially not greater
than 10% by weight dispersant based on the weight of the particulate solid.

As described hereinbefore, the compositions are particularly suitable for
preparing mill-bases where the particulate solid is milled in a liquid medium in the

presence of both a particulate solid and a film-forming resin binder.
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Wien RI is a mxture of hydrogen and nethyl and Z is
1, 2-propylene and X is -NH the conmpound of formula 1
is a derivative of polyal kyl ene glycol ani ne such as a
Jef fam neTM M pol yet her avail abl e from Hunt sman
Corporation. Preferably, R2 and R3 are both
2-hydroxyethyl. 30It is also preferred that Xis O
Compounds of fornmula 1 are typically prepared by

reacti us?.agpdwfn];g YRGE 4 l’thgloéség&ho%rthé{\@r{\}én@orpﬁlle{e is provided a
socyanaté€’in an rnert sol'vent 'such as toluene at a

t afipdasd congpridingfa wmi&att Qoldd) A penhntl ant Adil the®irmeg resin.

i socyanat e %glue l?breached optignally in the presence

of an A¥Pidalbarhg pdf-baserogitansdaeiBdieP”s wéwgéhgpamcu ate solid
fon j t ' . i d
C@&S%Py(ﬁl thle%ota[)%%ﬂ? R AR hﬁef&mﬁ?ﬁgﬁgﬂlc{lﬁ@? ?glddls not

catal yst 1s abse O#he tenperature 1's nor ma
r dsited 30ant esprertly 40t rpdthéi® Q0%berweible afelopuing]-base.
second%%g am ne %uch as ietq?ﬁolanine i s added limits but i
Usef ul AIEUEE LT TSR o e a™  RARPe Ce ST YUSYET yide limits but is

COrRQaBIN tndt RessAMark €891 1aRG BpRRI1Y ARrICRYIENS09 ¥§Qldight of the
nono e héé ether, a poly %propylene gl ycol ) nono

baeytinugusiequidrphasel ef theninné-PhdeM Beaféreblypdleyanment dfanesingis not

| I i ght . of f 5 5..000
e TR o SE S and oo Bt MRt ) RGB! SiertO8r the

1@6&%&3@@%@@?3& of the milfbggcond preferred type of
compound ich can be used as conponent (b) is of
f or mul dhg amountyppdispersampn thy mift-basel inflepeaden eetherpsgount of

Pg i%@??ezsgp%gﬁé‘ p e@ts?lyihf;ogxﬁgggtﬁtsg/? Bgﬁz%QhYSf{?{egﬁﬂi-b%se.
| socyafat polyaagtiidne eligpeganis Gnayalet gr@paredbd any insetkbdokndwn to the
art and are obtainable or obtained by reacting together:

a) one or more polyisocyanates having an average functionality of from 2.0
t0 2.5;

b) one or more compounds having at least one polyester, polyether,
polyacrylate or polyolefin chain and at least two groups which react with
isocyanates which are located at one end of the compound such that the polyester,
polyether or polyacrylate chain(s) is laterally disposed in relation to the
polyurethane polymer backbone;

c) optionally, one or more compounds having an acid or amino group,
including salts thereof, and at least two groups which react with isocyanates;

d) optionally, one or more formative compounds having a number average
molecular weight of from 32 to 3,000 which have at least two groups which react
with isocyanates;

e) optionally, one or more compounds which act as chain terminators which
contain one group which reacts with isocyanates;

f) optionally, one or more compounds which act as chain terminators which
contain a single isocyanate group.

As noted hereinbefore the polyurethane dispersants have an essentially linear

backbone and consequently it is much preferred that components (b), (¢) and (d)

11
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Exanpl es of conmpounds of fornmula 2 are disclosed in EP

317258. 20 The organic radical represented by R4 and

R5 is an organic radi cal containing an

i socyanat e-reacti ve group, such as -OH, -SH, -COOH,

-PO3H2 and -N1111.6 in which R6 is hydrogen or

optionally substituted al kyl. As specific exanples of

i socyanate-reactive radicals, there may be nentioned

h y I y 0 (

YREEHE e DNHEPSA KAl o el Ony B e ha
2borppreat @) heda ﬁmpﬁomﬂlt}COflfﬂ@Mlel 2.0 andrbdpaclally abavh @rsince this

s zero, Zis 1,2- propyl is )

eisrgépp@(a@y cpsglinking beipyrsp & ‘ﬂniOlR de polypesthns dispersapteup

or al kP u B | : f dii h
Py oo b o e R Ao afte st gigufel of djiocygnates suc
pasefdmaiel@sdcytanatﬁ (@hd), naphopme fdéisadyayatd (IFRH),i laaxanediisocyanate

hgﬁgﬁﬂe@‘ %%%%%q%ﬂ% t ’éﬁﬂcwiéﬁs E@}?{Pﬁ?ﬁ aloc?lg d ng;g}?gr;hane 4.4 -
O A oo LR TAGRRDRAT MDD and

adrcyblaheqndunetlhymhr by iisopydnatec(HNIBN e Profersbiyt abhporeou(a)es either
&Eﬁ ¥$é¢% ne oxi de) nonoal kyl ether nonoami ne is

t M series of polyethers avail able from

Hunt s maRe CRRRIA | Haﬂflngﬂhe poBRel ObhaREtWEER i"shgofﬁﬁ%dént (b) is
(al kyl ene oxi'de) nono al kyl €t her nonoam ne and

th#@a@xy functional acrylate is typically carried out

nth nce of .air. and at
o G TdR o ™a Wi Shudn deb IPREbE i sRide) and
i BRb qiréf@fab EdhtAass RS cRABE REfeh Bactwithificoshatdsdr BéRerably, the
tol uene. 10Anot her preferred type of conpound of
f amauntzpfzthydengioxide iplassthap g7 gndjespacially.lprsgpgn Eie barveeight of
t 0 0
PR AT N P STl L & o BPHN Sy Qi iforating a
oyblgethenatepal @hkiyilintetanerrganncompound whitthc@itdiyd ve: @nsupkewhich
under acidic conditions. Yet another preferred type of
cErEOWRBISOFYa8t Ul a 2 is where n is zero, Zis 15 1,

ﬁ pr Op?[“lhﬁéﬂ| A hére T@W%&)wﬁcﬁ ko9 Mtﬁ‘%cﬁla{é are both

ydr ogen. ereln Is a ocar byl group or a
ghpdipxylpraepelyallyi- eﬂkylsnea o@Zle) @hﬁﬁ g riec aotsehiegtlp qutaolned by

S et diSiveys Turtis Rtk o] dRG Ot hupaunds of HFS Sve are

t WBRriFBY ilES kY, ’ﬁﬁlaf@d wWhYchr ﬁ%rlkléﬁ&qﬂerﬁﬁill% (r8d vk @NBono-functional
oxi de) mono al kyl efher nono am ne with abouf one

spolyethconetthi ¢ polyisveyasate ¢6 pOELbY | & neartallydecappeterisocyanate

aci di c ons. .. Pol al ene Q .

B Tog R S SR g ey 0% ERRGREAS Ty, st one

I eablel @in® hydoP& shd(aaldeyd eacaixé BRrokmnealgsy! et her

with acrylonitrile and hydrogen reduction accordin

t he folneviral§rge fdesal ofsedrapminghely iRtysdmRY ber Bregen ed by the

p?g ¥ipupl y descri bed. 2A 25A further preferred type
conpound of formula 2 where nis zero, Zis I,

3-propyl ene and R4 is 2-hydroxyethyl and RS is

1
hydr ogen nay be obtained fr on Rét Zween pol y
(alkylenF 6&@Hé§Hﬁﬁmoa?R I g;}é§qﬁEﬁHaQ]qp of formula
R

wherein

R is C;-hydrocarbyl group;
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and a hydroxy functional acrylate such as

2- hydroxyet hyl acrylate or hydroxypropyl acryl ate.
A third preferred type of conpound which nay be used
as conponent (b) is of formula 3: RO CH2CHO m
COCH2CH2NH - W - OH3 5R1 wherein R, Rl and mare as
defi ned hereinbefore and Wis C2-6 -al kyl ene and
especially ethylene. Conpounds of this type are

obt ai ngbl. t al J

react i gn 1s3%y%¥o£eg ﬁe&gpopé{%%gr\;\% &h@?ﬁ thé\‘?g(:)%l @hdrogen
oxi de) Réend/Réale eaéh flmapeﬁﬂqatlef(elrgrleﬂirbm&ymf conpound
whi ch nay be usgg as conponent (b) is 10of formula 4.
[ RO CA42 HW+GFH+QHOR7 m wherein R, Ri1,
Z, n1a@g> Fp}@§ defined hereinbefore; R7 represents
hydrogen ogen or ClA alkyl, Qis a divalent

el ect rinusMetﬂesidwwhgpcgjyxsuwanaﬂﬁ 15T is a dival ent

hydr ocar ban radi whi ch may carry substituents or
cont ai ' et 31 Exanpl es of el ectron
MAthdrgwgﬂgmgngupgn&hlch may be represented by Q
i nclude -CO-, -000-, -SO, -S2-, -S020- and - CONRS-

in whi ghs Rer 2s hydrogen or al kyl. 20Hydrocar bon

radi cal,s e ted by T include
alkylehJﬂwyb?ggﬁa&g 1&?x°ﬂ$¥£ E%@#eof sai d radicals
opt i onaViey: K &raiMky1git S¢S Frdvle 8zy06r 2-phenylethyl.

When R is cycloalkyl it is preferably Cs.g-cycloalkyl such as cyclohexyl.

When R is aryl it is preferably naphthyl or phenyl.

When R is alkyl, it may be linear or branched and preferably contains not
greater than 12, more preferably not greater than 8 and especially not greater than 4
carbon atoms. It is especially preferred that R is methyl or butyl.

The C,.4-alkylene radical represented by Z may be ethylene, trimethylene,

1, 2-propylene or butylene.

Preferably m is not less than 10. It is also preferred that m is not greater than
100 and especially not greater than 80.

When q is 2 it is possible to link two different polyurethane polymer chains
but it is much preferred that q is 1.

When the polyisocyanate has a functionality which is greater than 2, the
compound which is component (b) may carry more than one poly (alkylene oxide)
chain. However, it is much preferred that pis 1, q is 1 and that Y is the residue of a
diisocyanate.

When R' is a mixture of hydrogen and methyl and Z is 1, 2-propylene and X
is -NH- the compound of formula 1 is a derivative of polyalkylene glycol amine
such as a Jeffamine™ M polyether available from Huntsman Corporation.

Preferably, R” and R’ are both 2-hydroxyethyl.

It is also preferred that X is O.

Compounds of formula 1 are typically prepared by reacting a mono-

functional polyether with a polyisocyanate in an inert solvent such as toluene at a
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contai ni ng hetero-atons. Exanples of suitable radicals
represented by T are al kyl ene radicals containing from
1 to 12 carbon atons, oxyal kyl ene and

pol yoxyal kyl ene radi cals of the formula -(CH2CHR10),
wherein RL is as defined hereinbefore and x is from1l
to 10, phenyl ene and di phenyl ene radi cals and ot her
arylene radi cal s such as wherein Y is -0-, -S-, -CH 2

PR 90,5, 0 i PR sl Bt s

I eptidratin nofhetpt\csefmel (ﬁ&n@hdacamyy Irabﬂ@érﬁmﬁhmxmtdbé acid catalyst is
Hggeggt{jragfi égtaggtﬁ%ﬁ%mgﬂgg mggqqt\ge}ragﬂﬁ{]ﬂ?aé{/r&gllg absfent The temperature is

e S

c&umcummsmmbbﬁunﬂwhdd&iare especially diacrylates and

di net h t T | kyl

oo dubel Forpai b aruif o s ten et Ry etiphen ) by
Br&sphenal pdy r(ﬁr%b?l%ﬁe oWReN merPanenl di), hpofy RAbYRSAEEIycol)

contalnlng t wo ﬁps which react with 15 i socyanat es
t h@npdiuyséstttb@'r Qih&lJ Tamipebé Mssdlees)polp@ihyrnbwlsg RghusREer gverage

dr ox lacto
¢ RieTos g i 57 TRl © S8 ouPSaPER abehtsriis toflqued by
C AR midyd. ch acts as a polynerisation term nating
noi ety. The pol yester obtai ned using a hydroxy
cont ai A yegorcbrigetisd tye afisamponed whwatcm@e é&ﬁ%@ﬁ@ppgent (b) is
{sfog Ellzy of formula 6 20 ROO(0C-A-0)," H6 wherein m
i S as eflned her ei nbef or e;

2
CH, C|)HO

R, R', Z and m are as defined hereinbefore;

wherein

R* is an isocyanate reactive organic radical (group);

R’ is hydrogen or an isocyanate-reactive organic radical; and

nisOor 1.

Examples of compounds of formula 2 are disclosed in EP 317258.

The organic radical represented by R* and R’ is an organic radical containing
an isocyanate-reactive group, such as —OH, -SH, -COOH, -POs;H, and -NHR® in
which R® is hydrogen or optionally substituted alkyl. As specific examples of
isocyanate-reactive radicals, there may be mentioned hydroxyalkyl, hydroxy alkoxy
alkyl, hydroxy (poly alkylene oxy) alkyl and hydroxy alkoxy carbonyl alkyl.

A preferred type of compound of formula 2 is where n is zero, Z is 1,2-
propylene, R* is -CH,CH,C(0)-O-(L)-H. Wherein L is a hydrocarbyl group or
alkoxy group, preferably L is a C; to C; hydrocarbyl group or alkoxy group; and q is
1 to 20, preferably 1 to 6 and most preferably 1. R’ is hydrogen. Compounds of this
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RO is Cl1_50-hydrocarbyl group; and 25A is

Cl- 26- al kyl ene and/ or C2-26- al kenyl ene. The

pol yest er obtained using a carboxylic containing

conmpound as chain term nating conpound is preferably

of formula 7. ROCO(0-A-00)," OH7 wherein RO, A and m

are defined hereinbefore The pol yester of

Forrmul ae 6 and/or 7 are typically made by reacting one

o'i}ﬁ)%glrrg 0 Xﬁjlﬁgl)éyor %B{akﬂ%)&m e %/gilcﬁis?el ta&’cﬂﬁ&tﬂ ?Jacﬁ%ri Qf g k)g)lglefﬁlkylene

a ‘Aydr oxy contal ni'ng corpound or car boxy contai nin

c oridey nbnadlk P0ether @oN&anine and iankydroat Mnspbedl eacayigtei sich as 2-

t he presence o{ an esterification catal yst. Typica

pPBEEEEERE N Y fatin OF AN IrFePEIRYb RfTYIAtewD D 15ugalig 7source of poly

1 W%gﬁle fm('):rﬂfgmgll BetRer ngﬁniﬁgaﬁt &d mffal}hiﬁ‘em M series of

p I socyanat e an secondary am ne under simlar

c polgethesres adad e rfidne dHuhemanhEonpoegian at Tienreafticmobgwaerd she poly

of Formula. 1l to fo ol yest er . anal es. . .
EAmeTaD PERaaINa Heragonsamitin it £ Badiony dusrgiggal acrylate s

hyi @Ky GQATROYRdinbe R&ChéNS WrtdhdBatH RimperfliredSt 50 to 100°C,

et'hyl ene gl ycol or propylene glycol and the resulting

16ptenallfiyia rtg&yor@emdev@ﬁ # pelhymermateeh inhilyforisuelr asrdiydenquinone or

t he ound of . Fornmula 6 in preparing pol yester

aEgW%§%£®%¥%q?ﬁng%lyether of Formula 1. A

pol yesihgbthehpeeferfednyid dfcompoud bf RRALIagY @ wieraMiscRr@ s

reactive towardg an isocyanate at one end of the

pd! Jresanyiengald Beanst Bpaied@tihy-hy oxxstbrladionppuings ofthisttype may

o0 SRRt PoBPEIGED o RN B, B R fmine i
ol Y(aLK| acryl ate charn L1 1s preforably g

S& 55 néftezﬁ%ﬁey|p5?f@rr%c§WPapﬁ?9@p<§méw§ SR hydvlseg p is zero, Zis
ggg?@)ﬁoﬁie&g gﬁd Rk -@Hzmcgg%ﬂé?})(i}ﬁmi LU rhy@l%gen. Wherein L is

one I mno gr one end of "t
aerhytatcerbghgionp of hkoxywgrdupd postsrablyrio s Cotto Chdydimwearbyl group

hydroxyl and one i.m. no group. 25 are preferabl .
SipafiteatB: 309 5 1car Bbr e | oPyRer R Agenply 1. R i
t Ry grobtPe (Rhods2bNAR 8 pe'mBPbipRGArdIYbY eaetihdd fly(alkylene
diol with an acrylate by, for exanple, Atom Transfer
Ragidehmopo |alkryit retheatmaene amine| wighs pbeitt exhesjoicliemeigic] eswilvadent of

reaction scheme. Reactigns of this type are discl osed
| Ske? SR dB I s GRS "1 751 2nd 067, 30, 2190

and i nPdly ARyléaResRidIotonckd8B, ettt imordhfines may also be obtained
from reaction of a poly (alkylene oxide) monoalkyl ether with acrylonitrile and
hydrogen reduction according to the following general scheme where R and R' are

as previously described.

A H NH
RO~ CH,CHO 7N ™t RocHcHO i
R' R’
m m
2A

A further preferred type of compound of formula 2 where n is zero, Z is
1, 3-propylene and R* is 2-hydroxyethyl and R’ is hydrogen may be obtained from

reaction between poly (alkylene oxide) monoalkyl ether monoamines of formula 2A
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wherein R is G _20-hydrocarbyl group and mis as

defi ned herei nbef ore. Al ternatively, a dihydroxy
functional poly(al k)acrylate may be prepared by the
free radical polynerisation of a (nmeth)acrylate
nononer (s) in the presence of a 5di hydroxy functi onal
chain transfer agent such as thioglycerol according to
the followi ng reaction scheme. The reaction is

PLE! £1,90oYy SAIEOEA e BN PLERSAEARTCAL A IR Ypropyl
RABYGAL OH OHINITIATOR - 'RIO HOSHOHO
A third preferred type of compound which may be used as component (b) is

of formula 3:
RO(CH,CHO) . COCH,CH,NH — W ——O0H
R‘l
wherein R, R' and m are as defined hereinbefore and W is Cp —alkylene and
especially ethylene. Compounds of this type are obtainable or obtained by the
Michael addition reaction of a hydroxy amine and a poly (alkylene oxide) acrylate.

A fourth preferred type of compound which may be used as component (b) is

of formula 4.

RO—1-CH,CHO Z—NH-CHZ-CH-Q T

1 n 7 4
R'" | o R

m

wherein

R, R', Z, m and n are as defined hereinbefore;

R’ represents hydrogen, halogen or Ci.4alkyl;

Q is a divalent electron withdrawing group; and

T is a divalent hydrocarbon radical which may carry substituents or contain hetero
atoms.

Examples of electron withdrawing groups which may be represented by Q
include -CO-, -COO-, -SO-, -SO»-, -SO,0- and ~CONR®- in which R® is hydrogen
or alkyl.

Hydrocarbon radicals which may be represented by T include alkylene,
arylene and mixtures thereof, said radicals optionally carrying substituents or
containing hetero-atoms. Examples of suitable radicals represented by T are

alkylene radicals containing from 1 to 12 carbon atoms, oxyalkylene and

aYanVs
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11 RO R 0 10 wherein R11 and mare as defined

her ei nbef ore

Monohydr oxyf unct i onal pol yrmer chai ns( pol yet her, pol yester
or poly(alk)acrylate) may be converted to pol yner
chai ns containing both a hydroxyl and imno group at
one end by first reaction with an isocyanate
functional acrylate 15 followed by a M chael addition

fépﬁgv\f&%léﬁ&%hﬁmcgﬁ foth'él}g I{nﬁgu é r&{ﬁq%f‘h l%e.reln R' is a-ghc?eﬁned

PIT'ustrat es suc a sy
Chﬂ%&bﬁﬁﬁ@aﬁiankﬁh@mmﬂthapHﬂﬁQthﬁﬂNMpﬁﬂﬂﬁmbOi@bdsandoﬂwr

ester.
y ene radicals such as

wherein Y is -O-, -S-, -CH ; -, -CO- or -SO, —

The compounds of Formula 4 are obtainable or obtained by the Michael
addition reaction of two moles of a poly (alkylene oxide) monoalkyl ether

monoamine with one mole of an unsaturated compound of the formula 5.

HC—C—Q—T—Q—C=CH, 5
R’ R’
wherein Q, T and R” are as defined hereinbefore.

Examples of unsaturated compounds of Formula 5 are especially diacrylates
and dimethacrylates wherein T is a Ci.;0 - alkylene residue, a polyoxyalkylene
residue or an oxyethylated Bisphenol A residue.

When component (b) is a polyester containing two groups which react with
isocyanates the polyester chain may be made by polymerising one or more hydroxy
carboxylic acids or lactones thereof in the presence of either a hydroxy or carboxy
containing compound which acts as a polymerisation terminating moiety.

The polyester obtained using a hydroxy containing compound as chain

terminating compound is preferably of formula 6.

R’0(0C-A-O), H 6
wherein
m is as defined hereinbefore;
R’ is C1.s0-hydrocarbyl group; and
A is Cy6-alkylene and/or C,.p6-alkenylene.

The polyester obtained using a carboxylic containing compound as chain

terminating compound is preferably of formula 7.

17



10

15

20

25

0 A OO +CK10 NCO

R’CO(0-A-CO),, OH 7
wherein

R’, A and m are defined hereinbefore.

The polyester of Formulae 6 and/or 7 are typically made by reacting one or
more hydroxy carboxylic acids together with either a hydroxy containing compound
or carboxy containing compound at 50 to 250°C in an inert atmosphere and in the
presence of an esterification catalyst. Typical process conditions are described in
WO 01/80987.

Compounds of Formula 6 may be reacted with a polyisocyanate and a
secondary amine under similar conditions described for the preparation of
compounds of Formula 1 to form polyester analogues.

Compounds of Formula 7 may be converted to a mono hydroxy compound
by reacting with a diol such as ethylene glycol or propylene glycol and the resulting
mono hydroxy derivative treated in similar manner to the compound of Formula 6 in
preparing polyester analogues to the polyether of Formula 1.

A polyester which contains 2 functional groups which are reactive towards
an isocyanate at one end of the polyester may be prepared by the Michael addition
of an aminoalcohol with a polyester acrylate such as a polycaprolactone acrylate
with ethanolamine.

When component (b) is a compound which contains a poly(alk)acrylate
chain it is preferably a poly(meth)acrylate containing either two hydroxyl groups at
one end of the acrylate chain or one hydroxyl and one imino group at one end of the
acrylate chain. The two hydroxyl groups or the one hydroxyl and one imino group
are preferably separated by 1 to 6 carbon atoms. Polyacrylates of this type are
obtainable or obtained by reacting a diol with an acrylate by, for example, Atom
Transfer Radical Polymerisation as illustrated by the following reaction scheme.
Reactions of this type are disclosed in Macromolecules 1995, 28 1721 and 1997,
30,2190 and in J. Am. Chem. Soc. 1995, 117, 5614.
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15

H2N OH wherein Rth and m are as defi ned

her ei nbefore When conponent (b) is a conpound
whi ch contains a polyolefin chain it is preferably a
pol yol efin containing either two hydroxyl groups at
one end of the 5 polyolefin chain or one hydroxyl and
one imno group at one end of the polyolefin chain It
is preferred that the polyolefin chain is
polylsobutylene Pol yi sobut yl ene, gl halns whi ch contain

2 or nate reaetive groups oawe end f #rhe
chaln be aﬁed nmpo yiI's #eﬁ o
anhydrlde PLBSA). Reac} on of Pl BSA MAfh an al O

di ami ne yields a polyisoblitylene with a prlnarﬁfgm1ﬁe
onone H CHNLic NH2 Pl B 0 10end. This is

i Whassdr Bt°asl Cf_orhyainecattyperafp Ad 13 BAs defined héFeiabgfvienar y

am ne nded | yi sQbut yl ene chajn onverted to

yield Alsrgtley: sy ﬁﬂg%y%a?@@f@aw alfe Mgy dggueRyed by
Mih@&] ragiddi fdi efi’ga‘u@n %qu(ﬁféﬂl)gdi‘fi‘lﬁfe' ﬁB@émé}@) Yh @ﬁeepﬂ%ence of a
addi t1on of ethylene oxide in "an anal ogous way to that
dééwdrdwdﬁlauml fcbainplodnsfar addeyt emah oxitideglynwnbatdoyding to the
gﬂﬁ .Mono § 15 As discl osed hereinbefore

c %lé%feafé(in 1°8°B®conpound contai ning an acid or

an ne ghewhcAss isvprefepaty chiied o HPtheWresehcd 80&T inMidtbr such as
i socyanates. Preferably the conmpound contains only two
ghgups which react with isocyanates since this

rest ng bet ween adj acent chains of the
S%(&b8u§¥ ﬂ%i%é grohps are preferred. The acid group

may be phosphonlc sul phoFfEg R&pICAYr ef grabl y car boxyl i c,

i ncl udi ng INITIATOR ”S
| (0]
R' 0 O
éw 0O

wherein R'” and m are as defined hereinbefore.

Monohydroxy functional polymer chains (polyether, polyester or
poly(alk)acrylate) may be converted to polymer chains containing both a hydroxyl
and imino group at one end by first reaction with an isocyanate functional acrylate
followed by a Michael addition of an alkanolamine to the resulting adduct.

The following scheme illustrates such a synthetic conversion starting with a

monohydroxy functional polyester.

19



10

15

20

20m xtures thereof Preferably, the groups of conponent
(c) which react with isocyanates are both hydroxy
groups. A preferred d ol which is conponent (a) is a
conmpound of formula 8. R12 COOM wherein at | east
two of the groups RH, 1t12 and RH are Cho-hydroxy

al kyl and the 5 remainder is Cl_6-hydrocarbyl group,
which may be linear or branched al kyl, aryl, aralkyl
or cycloal kyl, Mis hydrogen or an alkaline nmet al
cation, @r quaternary a nium catijon. Preferred
exanpleg f %|IC g§ﬁ§=@onpon Bt r /R

dlnethyl | pr opi oni|C aci d ¢ A) aR i Iﬁxﬁu yrlc
acid (DATBA). The-aci d cont ai ni ng conpoun mhlc
conponent (c) may contain 8fher 10 acid groups |n
addition to or instead of a carboxylic group(s), such

as phosphoni ¢ or sul phonic acid groups. AN gX | e of
one such conpound is 1, 3-benzene di carboxyli OH

aci d- 5-sul pho-1, 3-bi s (2-hydroxyethyl) ester¢

( EGSSI PA) . When conponent (c) carries a basic
group in addition to the two groups whichjreact with

i socyanates it is essential fdn8 ©

not react with 15 isocyanates. sic groups of this
type are aliphatic tertiary am nes, h|h@g(éd”aV\vﬁ'
am nes and nitrogen heterocyclic conpounds whi ch nay
be/hateit R dn@ n® hireds AeBAddCher&ixiBeTpiees of hi ndered

aromati ¢ am nes are phenyl am nes having a steric

hi nder WiigngrosenetH (bﬁ@ pceinpyund ehipb spitpion a Hhedetfn ghain it is
e 0 n

2@%%?‘?@"} B%. gncg%téaﬁ%(lﬁ% W%g? b By BARVE g HuBY Bt B0E end of the

Nppllyeléﬁhdiheﬁlhﬁrmie&fydﬂﬁ;y( NRDéve mmdo group at one end of the polyolefin
N, N- bi s(2- hydrOXﬁﬁfhyl i soni cot.i nam de

THaaiR. oiiﬁﬁmf@r% bilisgRolyiplim chia 18 HRyE. @H&yle(ne) Pglispgylene
PRhMIN %Rﬁ%nézﬁ?z R $i 6 aRcYa d%] %O%}%h%a{& SRSHaclr tﬁ{ chain

reactivity w |socyanate amount o
hinglgebe ﬁotﬂpateldofnainl polyahutbeyl usmedanwemlg/dads rRIBS AnReuction of

5 the.pol yureth oI r backbone
" bgs v yvelepine s EisaPaisn i Lomgenentine on one

(d) is difunctional. Preferred reactive groups are
am no and hydgoxy and it/%gz ch preferred that
e o

ce dy{is a diam + NeBspeci alrle ol o
Coﬁggﬁgﬂ%pgﬂiifif presenrr—rs—used*prin%%?raéitTgiy/P ﬁ7NW
chain extendersto alter the solubility of the o

Pehd UTEE RANGstRAEY TR bne type of PIBSA:

The primary amine ended polyisobutylene chain may be converted to yield a

(¢

product with two isocyanate reactive groups by Michael addition of a hydroxy
functional acrylate or addition of ethylene oxide in an analogous way to that
described above for poly (alkylene oxide) monoalkyl ether monoamines.

As disclosed hereinbefore component (c¢) is a compound containing an acid
or amine group and at least two groups which react with isocyanates. Preferably the
compound contains only two groups which react with isocyanates since this restricts
cross-linking between adjacent chains of the dispersant. Acid groups are preferred.
The acid group may be phosphonic, sulphonic or preferably carboxylic, including

mixtures thereof.  Preferably, the groups of component (¢) which react with
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Exanpl es of suitable d am nes are ethyl ene di am ne, 1,
4- but ane di am ne and 1, 6- hexane di am ne.

Exanpl es of suitable diols are 1, 6-hexanedi ol ,

1, 4- cycl ohexanedi net hanol (CHDM, 1, 2-dodecanedi ol

2- phenyl - 1, 2- propanedi ol , 1, 4-benzene di net hanol ,

1, 4- but anedi ol and neopentyl glycol. The diol may al so
be a pol yether such as a poly (C2-4 -al kyl ene glycol),

SBQ%%{%%E %Febl%th %&g%)%g [#%ép%bﬁ%gheﬁ(r;r&fdlgf& rr%#lli% 8<§rp§onent a)is a

re@@pmummdfﬁMQmﬂme propyl eneoxy or butyl eneoxy
groups, including m xtures thereof As not ed

her ei nbefore, it is prefeﬁ?ed that the pol yurethane
pol ymer 10 backbone i R'&éssenrially ligear in
character. However, sone gmall anount of branching may
be tolerated and this bra @ \ng may conveni ently be

i ntroduced by neans of a r functional polyol such

a%h%fe’f@ﬁ@héh&'tw@ rIRAO Eroub§ RTEIRIY LAY RihaRecQ [hydroxy alkyl and the
pentaerythritol. As di scl osed

heeredindssfio Ce. 6{llhér0@axiwhgltospmx1h@hlm@' b@rlnpgami lwhinabiad jagkyl, aryl,

G R B DR P OBl BAEPER ) e

aBmAdnAIm Nyioaxy Rrefiied Brahsed e&f ‘t:@ﬂbﬂkilﬁi a0 QofipPhents are
are poly (C24- alkékggﬁi$nnno al kyl ethers and nono

adiogthdolpeepiems ae )aqndtd@rn@ﬂh@@ébuﬁﬁ@daqldl@wA)
e L S RTS8, 0 o
exadRreupsfiin addinowicacaaat & al\bﬂrbckky&ictgﬁotqﬁs)ﬁsmhas phosphonic or

ter atlng compound, (conponent. 0 i s pheny

i $YelRINGtaTd |FogRs. mth SFREPL roéd"‘t%é%wht wemﬁ%reﬂntls of,3-benzene
i

R e Ak S uBEL RERp R AR RSl GLOSSIPA)

poI yur &leaneonmingne(s arresabbaiinabbup ar edditon t&OG two groups

08\7 gactft \%ﬂg 1soés%nét§§(%/% %%ngﬂ%t(t&? %agg g}cg)é)? oes not react with
copenanrt. (8hsidNdolps 2Rk COpPaRe rh'hpﬁaglc fdrliarDasBfhe®Nhindered
the total weight of the pol yurethane pol yner:
V\hmmactlorqm@nemn(t eytrqgsn deteprrytlin comnperaids p’dllylemerrbe alicyclic or
pOl ;E 88’:9% ({% dC %‘X{nﬁ{lg 8‘!%%68 eaﬁ%/ pla alrr]lgﬁehs avn%gaell steric
phﬁlﬁeﬁ@g) leYoupOiin tlheszs afidlencPoriond Ipeeire S@AMRRESH cdnglonent (c)
is other than a nonofunctional polyether, polyester
aﬁ@&?@&?k&%&@yW%le t he anount of conponent (b) is

PSSR S, Pl RS R,

any,Nveis(2oley desropsthyl )asdrieotmamidelFHISRN)| y, t he
polyure hgﬂe pol ymer is obtahnable or obtaln
&

react i nge &p@agye KMoyl prescompengy (4) of (i polyurethane are
e R e A
aamohyt ¢fRdhealfydtionditpxnaehe viedi \nherpalsytmﬂte&MQunt of branching of

PO R s ho P BhShoRe B Lo A B 8 rtered th
' §@1ﬁiz!@r%¥ &S inheRti8AS. h)@&atr&ﬂreaém@rg%ﬁﬁ%é FAN NG 'PlSrdroxy and
(b)) under "substantial ly anhydrous conditions and
10 zaSnrrMér preﬁﬁrrﬁﬂsmr@omﬁﬂn@m i(4) tiyy i clzanhige gor eSPeCIally a diol.

tween.0 and . 0 onal
PRRERBP. DPHRED i B Dumdnly s Bipe st oA he solubiticy
pbﬁﬂ@@@gmﬂ&hﬁw 1ﬁﬁast Optionally, the reaction nmay
al so be carried out in the presence of one or nore
conmpounds having at | east one acid or am ne group
(conponent (c)) and one or nore formative conpounds
acting as chain extenders (cdiponent (d)) and



10

15

20

25

30

150ptional ly one or nore conpounds which act as chain
term nati ng conpounds which are conponents (e) and (O
The inert atnosphere nay be provided by any of the
inert gases of the Periodic Table but is preferably

ni trogen. The preparation of the pol yurethane

pol ynmer/ prepol yner may be carried out 20in the
presence of a catal yst. Particularly preferred

cataly r aci C

G bat y £ e Eeget Ao SRR B MR e Bl e and
Th%]&&sﬁmdMﬁﬂmieature of the polyurethane pol ymer
accordlng to t

vention is that i ri ses
pr edontK&Rpley o |SH5§?16 SeRly Gt abrxa %ﬂt 19l rﬂoe&i@%ﬁedlmethanol
t d i I P c
SI e chai g% d\%ﬁf%ﬁgﬂg{? %J : y i25l %gﬁdlgaﬁt‘%?fg olx?gx'?%hé dimethanol,
pol4ymssrediol pol yeapdardcglydat elher dipbiyplagtoi e a'ﬁbbﬁeﬁlewshcth as a

th e ari ant ch |1 be ob
SRopi e MienedhutTL g aphestr Sheeyaity!l Bl Dsaphialidene lyeol
IHRYMR alr@ndchP6YRIOSHE &o‘);ﬁﬁﬁhéﬁ’&n%tﬁﬁ@?eﬁeﬁ]@th&%ﬁ&x& hfopyleneoxy

formul ation of prepol ymers which have residua
i oobytaleacaxyfaioesi mnhﬂdnrlg;ﬁnlxtmes)ihere@ﬁse t he ratu o of

s Rl EeEbeERolr R et ERRE FRlalhyls® poymer

0bikBBnd 119 \Gssaclalny ml@@qumemraéﬂé} apdweNPaBRBt SmAIL )amount of
(d) and (e) when present y term nal isocyanate

r BE@Ehipe ngyoRRptyleralpd sad rﬂéla@raé@hmg may convgpiegilyn&e iigtepdpced by
t t u
5ab S P A oa IRl 00, SORUATR) oA Byl o
| pergheratheitolt hat the total nunber of isocyanate

reactive grou s rovi ded by conponent (b) and

conpon At 1sE: ?e ?l@;el or€e¥hevw§g$}np ltf‘ég]é‘[gﬂtl)ng TRempound which is
r@gM%&ﬁB{ pol yurethane is then a prepol ymer contai ni ng
resi dual isocyanate functionality. This prepol yner nay

t Efen's h@nnﬁfam'@dalthlm rggpéeito dieasocyendtendbe sncginimeasnal group is

ich conjoins dlff rent. prep ner

G RS A L TR E A
a(@z &ﬂﬁﬂ@ﬁ@ HhodceAlky ARt OB M¥n®BIKOT eth& ShinB§i MEr to those used
di ssolution in water or other polar solvent. In one
enhtimmemratmﬂecpfdhy haseral side ehain edmpowdscwibich asseamipimest (b) of
Iéﬂ rdﬁ'SSO|Ut'on in water or other 10 polar
qd%$¥l “ne enbodi nent prepolyner is reacted with
chal N et eRgieple eird Mgbndisdsinkilel Whidhn a8t 8¢ OrchPhh&iminating
pol ar solvent. In one enbodi ment prepolyner is reacted
WCPTRP QUM (ﬁoemreﬁa@rleplgﬂnwbksoeﬁlnaﬁesso| ution in the
absenc r
ambod: S PR Bl SAARE oL RO (O 1 AR i
ext end@ypichln ahh;enabsﬁnﬂe @formélﬁrcned.Sa'(li’tﬁp@IIﬁpafrahﬂ (Whlch the
of prepol yners can be usef si nce ItéJS a means

\g

caﬂltyp%ﬂthainﬁmyrgﬁrésw ORI affhéS pr P&t SPPBRNHH (f%elo ~ 80%
P%MH&%MBF ®2l YIS o 29&%% Yoi D bt Gl bAARCRY. 0 — 50%

where the réaction is carried out in the absence of
angmpaioneft). and 0 — 20¥herwnspapeep(), yatebased dnothertdtahtweight of the
cont ai ns i socyanate functionality, chain extension may
bBOQBFQF@8p8@¥wBy water itself, or a polyol,

am no- Y@hotomporRhi NMe)y 8004 mﬂﬁféﬁ?ﬂnﬂ' ' {th&;, polyester,
alicyclic, aromatic, araliphatic or heterocyclic

p@blyéaik)ﬁeryéié@et pelbfbgeﬁa th¢ satali avequnh i campaeeng(blawith component
Stlekas ére%e?adolhyn%ct qgslsnﬁlan 35% and where component (e) is other than a
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Exanpl es of suitable chain extenders include

et hyl enedi am ne, diethylene triamne, triethylene
tetram ne, propyl enedi am ne, butyl enedi am ne,
hexamnet hyl enedi am ne, cycl ohexyl enedi am ne,

pi perazine, 2-nethyl piperazine, 25 phenyl enedi am ne,
tolyl ene diam ne, xylylene diamne, tris
(2-am noet hy) am ne, 3, 3" -dini trobenzidi ne,

jn&ngﬁ%lg +n“?1'f| ?gi%%th%? pg)we)e?%?%t ggz)lk)agty%ate %ecﬁll&[n? o '‘component

4(H)'is piicferabipdbpleengthnei%ane, net hane di am ne, mxyl ene

di am ne, isopho nigglantne and adducts of diethyl ene

triam féeRpt YHreé@W WGP arerdrgde dhs Fvgniebage s, Pprepared by
r S

So Ty BBk R IO RS A Gpo RELERe RO THE R, Fainable or

exbtapice bydteatmalngyjne hoy dnaziisteyanates having a functionality of from 2.0 to

thyl ene: bi s- hydr azi ne, car hodi hyd
7 GO ARETL D GRERARE & MK é%ﬁﬁ@ SFIGFbIG 1Tuehegs having a

SHGI"}‘/ 26, AflkPlefe a6tide) AN, Yol gﬁﬁag lic, X3! ipelydfifid, each
drazi de; isophthalic aci d|hy razi tartaric
achajacdcmgﬁdrtazhwwg 4, lest phegioueh B’hcnhstl@h@ih’@th oggingtes which are

nyfH 40 P 0B bR PR B TR0 e Bl NG ESrapions anc in

sughinas gaeEeyd eyl buttypicslinydr@dpedeure between 0 and 130°C,
bi s-sem - carbazi de carbonic esters of glycols such as

aﬁptlcmally He tgq: y&gp@cenq_i‘nqq e gsohrsay @and opfionally in the presence of a
t e
TRAHTRE, AR L ReacliSn BRI YarEED S 3l prsgence of one or
r adue ecmpsundsibaeng at &apeset atiest alﬁ?ﬁn\gem;e(domponent (c)) and one
tenperatures are from about 5C to 95C.
eﬁﬁ|%@fﬁn§rlaatbveeﬁ%m9%td .%?ttlaeaspﬁ%a@%rattnéﬁrsofcwnp@nem (d)) and
pB NoHaRY NGHAC 0P Y H EBIompbFd A MR ﬁ&f asC BRYiA t@l’fﬁlﬁﬁﬂ{g c&ffbunds
in termnating conpound are chosen 10 to cont

thmumuhecmhpmmmsmghMMdﬂ t he polyurethane pol ymer. A

|gh ecul ar wei ht w |l be fav ed n. the nunber

S0 APE D rBGREs ca ool Req o ERAh S GHHERes f the
aPQﬁ&ﬁbﬁ@M@%Mtﬁ%HH&@bEﬂhubQﬁﬁhe nunber of free
i socyanate groups in the prepolymer. A |ower nolecul ar
wei ght Tbe ptem@rap@n pi ﬂ@t metb@mwwymﬁgpﬂemlameé ehatgype carried out
usi pat] chai n exte chai n
¢ B IR e SR R Ficaab PRORL (T o EREEY <R GoR: R pompleves of
PaEIkY ABis such as dibddylitiheditaufedé MEBTDE?XndJ@rtaﬁiﬁ 8flines.
before, during or after formation of the pol yurethane
pol yr néhe gisepioal featuie of thepeluirethane selymsr a¢qoséing iq the invention
€ apl

et rRatichar GreaBntenbs B A A0Rane polymer backbone
db@f&allnyigametc&iﬁnd@ anthiugt Y)ﬁ&atelf}ﬂ petymydrigysidolchglamevhich may poly

but Iaceta thox 20 acet .. et yIac te
Y ghfeo lﬁﬁqg (g%%ylatea&f@p&og%ﬁ { i be many
Ofx/ar%nlt‘é’ e ahd B 99*)’1'0@@% ahy %ﬁllleécﬁd?ésg& rég%tdfﬁQQhe ratio of

xyl'ene and sterically hindered al cohols such
t isoayaaw genugs dicacsetymeteakaotiod .gréypsf erchelihgs cbha/ dotngulation of

are ethyl acetate, bu acetate

oPERg Vet AR e KBk SR dhn BRI Ha B the ratio of
AYREIFSEyIRIE GHIRE pY‘@th&é&lt b;DEoﬁlﬁkﬁleﬁpgaglii elHane tROkMtAB umber of
is 25 preferably not |ess than nore preferably
n@pcya@@@ ehiive TroqB prAvided pespaippyentde) angseonemants (c) (d) and

9B b, RGP BAEHSy B R PS8 B8
greater than 50 000, nore preferably not greater than
30, 000 and especially not greater than 20,000. As

not ed herei nbefore sone of the pol yurethane

di spersants are novel. 30 Her33e, as a further aspect
of the invention there is provided a pol yurethane

di spersant having an essentially |inear backbone and
Iaterally attached solventsolub|I|S|ng polyether S|de

o o - o o o T
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10 di spersant having an essentially |inear backbone

and |aterally attached sol ventsol ubilising pol yether

si de chai ns of pol y(C24-al kyl ene oxi de) which contains

| ess than 60% by wei ght ethyl ene oxide relative to the

pol y( C24- al kyl ene oxide) chain and from 10 to 180
mlliequivalents of an ionic group (preferably

carboxylic acid) for each 100gm di spersant. 15As a

still s c f

or OVi deg{ehﬁﬁ ?lgu}%gt g?}eof{ gal eIl?lélZ)E{ 1soc2§1{a‘?e gtsoups provided by
essmpdreat I(g/) hidheptioradl ld@mmnamtd(ﬂ) ag gr@tdrytha;t thactbeuﬂ number of
sol vent sol ubj | i si ng ter side chains. on
prseﬁw@degﬁwegﬁr@m %@Vlé%ﬁhy Fompsng b )oﬁngpf@ﬁg)sﬁ%@s (k) and

V\E ﬁzﬁéﬂar r&kde gigl 1%911 éln{ ?glyﬁ?e?hgl\%elsoﬂ‘heﬁ‘ & g}%%gr?ﬁ:{r h(é)ntalmng

Atarns two I ox groups at one
podsyimat socwhanerfunmomhlmye alttis wdpblymsam awntzhbmbe aeatted with other

20whi ch e f er abl e ro o 17 .

2 b SRieRlis RcLas Rgplanas b ik Sisier Bread atopopymer chains
bas®sr WA Rh]ih %PliARing QERPSUAIARhieh aiefk%rﬂﬁvl@ﬁt(lep dp8bfally prior
particularly suitable for use in paints, incl udi ng

htcgiwrscturmgsdlgmlutt® in mveser e pest aiow ml‘@)nbgrhlphn@ ,embodiment
gravuy e and sc ur fi.lter layers for
dP%eSPQYWeééf* 5 ﬁh éﬁ%‘n‘?‘? "B Ak u‘é%iﬁ’i UtioL) igpvter or other
p OlRESERSNt. In oneTéiﬁbcfd@Inleﬁt\Amgolgmﬁnb gsadidOViitheclan extenders
lustration of the invention. These exanples are non

eféhra@&dnswtmdn araserpsothen pelatiaalvens. [ ame erpbpsdigegpuersymer is
t p cfeﬁvﬁl% cRlln ety n8§1’§ tp?f&g & %ﬁ\’s% f18n tlE?(heCQE}lteB@er It %la er or other
) anmpl'es

erences are to par
Ppel[aﬁrsalvleﬁlﬂ afi anet aﬁlmﬂmaﬁteshe pmpelszmdirm}e béA reacted with chain
di hydr oxy pol yester (TDI DEA cap val) 1-Dodecanol
(SﬂfW#“kag%a‘@n eeRfNyatels- capr ol act one (318. 48 parts,

27 p@f%paﬁatﬁaﬂ @%ﬁ&gﬁﬁhﬂ%ﬂ@ ubeB g tSis_O nldAMor WBkfolling

stirred toget nitrogen at 150C. Zirconi um
butsoositye doangl thet pl(eﬁalﬁﬁorpaasﬂ she vadyumeltiat gobyndre especially in
reactants meg ﬁ under nltroq qé% hou at
18HEMAFRCES VEREIt %’geaftb"nz‘ééam?ﬂé’ub‘& 5%%‘%38’?" s"‘néSB‘t’ IHed

as a WehenSOpregblyhbi 8 fbﬁnéaoxkzbfﬁﬁtcgﬁtaﬂqs isbelatlainctionality, chain
di i socyanat e (16 37 parts) was added to a reaction

vestsediotheay b qatrledl@ltMCWatﬁroitgﬁéfspéa polybhginBngataodyl, a primary

ahor oSG BTt B G o B R RS 48 Y el potvamine

I egetialf a\&@a?rnlﬁ@,ﬂiykifuiﬁﬁt dMatsbbsﬁtuten hii@razihe 50C, for 75
m nutes. The reactants were then cooled to 35C and

di et haKstapienof (svitgde shpinsgxtopdsrsangbyde ethdenedipaingndiethylene
VRS ERat I N h}\/}"mtlé~I Stte{r{lﬂlglg at pig&l&{éhiamlﬁg 'S‘Bﬁ%}@aﬁmme

remai ned. 'S Interne
hexamethylenedlamlne, cyclohexylenedlamlne, piperazine, 2-methyl piperazine,

phenylenediamine, tolylene diamine, xylylene diamine, tris (2-aminoethy)amine,
3,3’-dinitrobenzidine, 4,4’methylenebis (2-chloraniline), 3,3’-dichloro-4, 4’bi-
phenyl diamine, 2,6-diaminopyridine, 4,4’-diaminodiphenylmethane, methane
diamine, m-xylene diamine, isophorone diamine, and adducts of diethylene triamine
with acrylate or its hydrolyzed products. Also materials such as hydrazine, azines
such as acetone azine, substituted hydrazines such as, for example, dimethyl
hydrazine, 1,6-hexamethylene-bis-hydrazine, carbodihydreazine, hydrazides of

dicarboxylic acids and sulphonic acid such as adipic acid mono- or dihydrazide,
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151 nternedi ate B - hydroxvam no PO pol yet her

Jef fam neTM M2005 (200 parts), 2-hydroxyethyl acrylate
1.61 parts) and 2,6-di-tert-butyl-4-nmethyl phenol

(0.03 parts) were stirred together for 19 hours at 70C
until the Mchael addition reaction was conplete. This
is Intermediate B. Internediate C 20Jeffam neTM M500
(400 0 parts) 2- hydroxyet hyl acryl ate (81.28 parts)

S Sheado APkl o phadr S AIRake (AR RALVRNIELR 1>
agmrtyﬂem disalpho aved dilonipd Ades. orﬁégaSamlaoctapt@tmﬂ alileydrazide,

Interrredla%e D Tol.ylene diisocgya ate 4 14 parts,
9é%ra@ 2 i Bader hy wa%a%%r HetPrey H1dt eszUFéa@ﬁ. gAMMa-

v ﬁz 4 u},lBF@hg ﬁlgﬁrh%% ?%7&% g‘? plaér/at(rs z%éa%bg%@ésy&g’ bt gl¥c7ols Slfch as any

eqﬁtheglmtssnereioabd vl vieo HeRhmethglenediamgeds tspeaially pppbperng.

funnel _and fed to the reaction m xture over 4 ho
i nt aflAF HAH EXERIRE A (1o CHUUTSEN s Blegieds, TofHEed Or ambient
I Eaier ABreVas oh@knd &nthedturéd afel frd R ab&A ST RYHSE:.

Conpl ete reaction was deternined by titration for
resi duéivhmscmphixyalge at prgpolymer i80theeprspiratiom oft meepv»lagrethane

|
BohRs e APanitor SRR BT Rl eru PRl e Rpoyia e chosen

I eRGhteN) tHE Ssstécule| Weight HOMA foirethatd! pelydiet.i | A Meeh molecular
[ socgﬁmat e remai ned as determ ned by infrared

am&igps gl by favouredsvinan; the nwinRer efdsesy apnteriractive gignpeh the chain

BR8P ARl IR

e btpb et 0Nl o@ve€ alolanlad fwesgHt iof @he Jdi@urethihbkipolymsr vﬁah@ﬂed by
three ti gﬁ? W th dhift hyl et her, the fractions conmbi ned
aHH"g 81 PBINAHBRGY SBFIT XipR g ghyinderniggop y the repetign with the

sqlyi s 1s Internediate D. GPC anal ysi s
SRR o T - e o

di adduct of diethanolamne with TDI
had bedm mertoscdeknt Imdye beredided defore, during &r Bfice f@mation of the

(9.&2 arts%, s- capral act oane (,108. 43 ts) and

PR RUHREBEPRAMER IF s§rtife A PiP| dgFcpet nEramples of
ugEebldi tyoP@an atard SO04setefle! CORHH PMIIIRNbELE 1@1&@3@?&%m1de
(2.38 parts) was added and the réactants were stirred

udd@thﬂactqmglén fdeglyme, ﬁ\bmeﬁlyényrm@@le Abutglacetais| i methexypropyl
20C, the ter was obt. ai_ ne Lid,, Thi

[ Spby GUBBRUGR R FODIRART, BTkl gl chers of
pathiyfehe Wad pd@edné %ly’ztoflitalcéth&@ (@@l apleviessdl stb@alligdhindered
to 40C. Polyester 2 (70.0 parts) di ssolved in et hy

adkpbele sudlp apatrlttganq}va@dma%ﬁﬂ@r@d algoldl. 48roferagst salvepts rpre ethyl
t ith
S pocidit MheFactthe: gty PRipy B8 18 NiRARP LD Efe
wer e trrha mmﬁieeghv}emlgl%ﬁogeagldr d}i/ﬁgllitalf)lttbé‘ﬂtm@u(réihél& polymer is
t (0] owe e cetate
pggqfér)lblymé @efe ?&Hov@gred%gfﬂaﬁ?ﬂy s thag 3, (Sqq 31 egpecially not
3RSss Hidhid 00Ro 1 %04%6 Bfcfrell BIRHRERmMBbER %Vé?ﬁékdﬁﬁgfecﬂﬁlsweléht of the

obtained’ as a nil 3{} di spersion in ethyl acetat
spbllydfethamntpebtmms n20desater thanetD, 230, 5@oratpyefbrably not greater than

g i Cc an |s ternedi ate E

ARbTE spetey Keimeghina§oont fonal nitator

ch]" As noted hereinbefore some of the polyurethane dispersants are novel.
Hence, as a further aspect of the invention there is provided a polyurethane
dispersant having an essentially linear backbone and laterally attached solvent-

solubilising polyether side chains of poly(C,.4-alkylene oxide) which contains less
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/ for use in atomtransfer radical

pol yneri sati on was prepared according to the nethod
descri bed in ACS Synposium Series, New Ol eans, 2000,
780, 148 - 161. 25This is initiator 1.
N-(n-propyl)-2-pyridyl et hani m ne was prepared
according to the nethod described in Macronol ecul es

1999, 32, 2110-2119. To a round bottom fl ask was
d ) )
((:g% 5363)/? g? R’Peg%l}t bﬁrﬂ%g%ngs a’ﬁ& ?gﬁ%%? %3 Bgﬁ%@"‘%ﬁ}hg% &laé)e(:ham'

NI bR pfiyrder- 2ib-grpyy dfistchtdiguer santaethe Jpob Cpatlks)ene Biile) chain
sol tion was, purged with nitrogen and heated to 65 C
tﬂLif: e%He O gk s "ﬂﬂgb%f’né%s beamSsPYH A6 O N Ssgndary

i %%r&fﬁug{t%nla’ Rhd bt {Hégpog){cgéllaeq %ﬂ%@ut I &%@C\Dﬁ?{glsééya%té% Ina

ctron was then
t edmadh;pdeferfred aub-E &0 ppef padyethekcdishiecsaatsutirc rmb((@(jh-pﬁaytw): oxide)

wa]i'_;,the adddtotﬂ, solytion and su gnde % d of
4115 18R esue 0B apohysihss Whegh Gogtaitidve VRV ar PR fh Qiseend ©
ﬁ%%otl}l'e'ﬂlgar Rhath WiScP¥abt Wit H RbéRNaRSndPafich 2’ %hﬁ?ed(‘t%lotlot less
parts)” was suspended in the filtrate passed for 10
nmilrotdseomThe m xture was filtered and the majority of

vol ati | es e ved fro

evapor at G furgher “aspect; l{%h{f 68]’%;%18& remé% t%%vr@ef ~ e?o%rethane

f dish&reint ciid bl e3sendieli MneXe Backbbe RO Au@talM@gttached solvent-
characteris 10usi ng si ze excl usi on_chromat ogr aphy

réq’llibllh‘sﬂégt%’ ysehey stdgr dyens st el Cots-abkybeng uxiden lggewtams less

P
ﬂﬁer@g/od ﬁ)g gljlt el?rlheé %(jmh(?gaélve tolt‘hgf_P EECH) &leBe qudm) chain
f had krowaso ah a8 @ edlliequipaentdrodamdeni¢ Grédp (pacfemplybetrydxylic acid)

acrylate (30 parts) and pentanet hyl ene
df Ut é@f@tn}ihéﬂ?rﬁ"é“(l 0 parts). The solution 15 was

pur ged AW £ Biinigk 4R %@%&E‘ g>f I'iﬁéa'i nﬂtfiﬁne %r{w i ni(ﬁ@taof)ol urethane

(1.44 parts) was the ded SO
6 8isperkaont ltavhrgu ps asseniiblly Hme&oba%on@mnéﬂatereé]acmw@ solvent-

w % d d
r sk TR TSRO Skl b Cuh g THAR P BRIUBPT gichgpolyester

S U?s er8XRY, UBd ?&y@s‘f@r%m%tdhgfn%’ e ﬁé’blﬁﬂe BP& 861g€§tay\k/hlch contains two
acr yl'ate) standards and

1h1dr0>ml| goups gtieneendaf dwePOdyesm IChale rrhaeli eeret Withisveyapates and
h¥v(?11c e Iprnelfetrlaﬁgl %gparated by from 5 to 17 atoms.

Industrial Application

Dispersions and mill bases made from the composition of the invention are
particularly suitable for use in paints, including high solids paints, inks, especially
flexographic, gravure and screen inks, colour filter layers for display screen
equipment and non-aqueous ceramic processes.

The following examples provide an illustration of the invention. These
examples are non exhaustive and are not intended to limit the scope of the invention.

Unless expressed to the contrary all references are to parts by weight.
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was prepared by reacting ethylene glycol with

2- br onopropi onyl brom de according to the genera

nmet hod described in ACS Synposi um Series, New Ol eans,

2000, 780, 148 - 161. This is initiator 2. 25To a

round bottom fl ask was charged copper brom de (0.43

parts), butyl acrylate (34 parts) and pentanet hyl ene

di et hyl enetrianmine (1.0 parts). The solution was

p L leg\nth nitrogen and heated to 80 C. Initiator 2

rts) was added and the solution held at 80 C

fPFeD@ralﬂlOtibSIIﬂﬂ’fnekhaltd'se solids content reached 90 YO.

Resi du, nnno--r was rennved |n vacuo The resulting
> 2 gl Pud2Ysing size

p Y \ b,

exclu3|

nmet hacrl y a(%% stgﬁgz m bgbm %hﬁﬁro%g%éé fb'%’%)Iparts 279M)
ladd ST\leéiolaStohélt(@@}T%dtt@t@IMM) ReRé @ﬁﬂb@tt@gelhersdtfﬂ@f infrogen at
acid (340 parts h droxgstearlc acid 84205 parts)

wp@ CstZW(é]éthl @g@m@rca@ﬂmr( ABtnaggewaseddedaad the Feactats were
Zif
CHEPELLABLRhG: S95PASh J60Z. AT b G588, Aponr

atwaa,aEt@mea’ heafeagkolah TS 1scmﬂy@ebrtlo 70C then

ethanolan1ne was added and the reaction held at 70 C

for 1 Relylepsalineaygnae (Wad” Raaterrsiaddadity Treaction yesselheated to
unhd Ideq I

pﬁPydes%"é‘?es%‘f R R i AR 1A B ARG 1950 parts) was
i addadnedr ad mlhuteﬂ.ﬁflthtsarm@zital@e— 34°C. The reSttearves @atidued with

(495, parts), 2- hydr.oxystearic acid 750 art X
S erriBep i@;& s T Beni ¢ Pty SOt b hoh Gashadlh 35°C and
bylephthdRnfRt @ ¥Sharls dabalds) PRSrefdRavANDNtiRGed with stirring at

reactants were stirred under nitrogen for 31 hours at
195C. uth@origryaiasnrewasnedodihesds fgerndediate dn

di %tha olaﬂ1 e dhas addeg'anﬁ_ he reaction held at 70 C
1 h SLHP RS kS el ed to 140 ' C. for 10

hrs unuéftarﬁlh@rwm@qut@@ pHES. ba@ardxbanyﬁa@fgﬁéﬁa%lg 61Th&ts) and
poI ester was obtained as a I| id. This is

irterdibatyd-4methyks panoh (- @3 pe;‘@rfvmre stirretpgtinp dpis dhours at
t
\(NZB% tglglrl%ﬁge ancilagl:‘ %gﬁﬁ)lﬂe}?&%lonﬁ%?cgﬁ%%é pfl%? s()[ﬂjte?m@&ht% B.

bilrgédmyedi Qnethyl)proplonlc aC|d) 1, 4- cyclohexane

di rnet hanol, (7. 25 arts) yl ene glyco
monobud§ifangpsidt %O%Qrws) nﬁ Cgemethﬂl%ﬂr@@%ﬁﬁlaztgep@s) and
( f

é% 8- t@%)‘islﬁrsl t4'\@?t£1%ﬂ) "(6 rﬁa@féiﬁ&g@ QtYIlreg"ﬁ%teﬁl%? 60 8Burs at
D|7D(iﬂ lyrittl |tlnﬁjM1<ﬂ1aelaetddlt(o(ﬁ r&aqmantwea)s camgleites O Rt o Isanermediate C.
d'isoc anate (20.68 parts) 25were sequentially added
a 1 tants were stirred under nitrogen for 3
hqufygerft d17s%@yé1'1@fe' 24[‘111 g FOLYSNGL © 4 @i@l‘lé??%as-réﬁaﬁgeﬁsto a stirred
Di spersant 1. anpl e PU di spersant with polyester
sr@etl@fhamsl heated to 30 éCl—l@xoéflﬁlar@pyilene{ slycel rpalitctb@)yl ether (127.95

(RS MR o TRl sl RaEhS iRy P TPL Rk famed o <

| dRpping) fMBkEand fed to the reaction mixture over 4 hours maintaining the

temperature between 50-60 °C. The reaction was then held at 70 °C for 60 minutes.
Complete reaction was determined by titration for residual isocyanate then the
reaction mixture was cooled to 20 °C. Diethanolamine (17.9 parts ca. 1.59 mole
equivalents based on TDI) was then added the reaction vessel held at room

temperature until no isocyanate remained as determined by infrared analysis. The
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30 stirred under nitrogen at 70C. Tin (11) octanoate
(0.09 parts) was added foll owed by tolylene

di i socyanate (20.09 parts). The reactants were stirred
under nitrogen for 3 hours until no isocyanate

remai ned. This is Dispersant 2. Exanple 3 PU

di spersant with pol yether side chains

1, 4- Cycl ohexane di net hanol (12.36 parts), Internediate

CBst ko RS I ot Ly BRI N i AR et of

Didfetitayiblainieh wadhr 8DB) Qs ABsglasd &) dmﬂ@ltemlheylﬁﬁepurlﬁed by eluting
di i socyanate 517 42 parts) were ged and the reaction

sfipwp Sotimyee! Hilga 8@% ﬁolrlam waspeshed thyes fimgs wadialpdsther, the
P t (sTorToN rea n r

LigEions PR ed' 3R SRR HEREAT, el RRRERNDN Bl (W solid

r ermiunte dThis hs sInt&SmahstpeeDsarﬁf}PG arlakarspbleowied fat the diadduct of

di,spersj on was ared by dissolving D spersant 1
(8! %FF@thhqiﬁ%BQEPUP%HWV8$ nitrocel | ul ose resin
(IntdGndadidg) in a 5:1 mxture of ethanol and

ethylacetate (6.09 parts). 3mm D aneter gl ass beads
(20 paiil3ydeamd! CaBDparthl ackpiplagoent(1(Shkpartd) aBH dekal@dhctone

2.5, t dded d . ) )
o ORI wifaRulet gpderb T Rulre Mrreeh Abdal RandRp B oNide
eéﬂhl@'btt @b sextr) IW%E‘tadcﬁédudlfa' thé’ rea@&ﬁﬁp\lv@re Rtirrd@Hnder nltéogen for 20

di spérsi on was prepared by dissolving D spersant

( bours parlS@ﬁ i Avfter @olingritx 2iCe tlaxf poteesteryasprbtpyddaaset wrey solid.
ggl Qol (8.1 parts). 3mm Di aneter gl ass beads

( Sﬁgp?gfsgﬁ% red pignent (1.5 parts, Chrornaphthal TM

Red A2Bpol@¥nCdhsocyuveii® (R06 gartaNdat Red&OY @Nisrewaestion vessel
mlled on a hori zontal shaker for 16 hours. The

r beaied snt0 | PplaggereX K7 HP thadslesiswlyednin gthyliagetae (70 parts) was
g?@%@:ﬂg&eﬁ 48 Blnnutes w1tﬁ‘ sggﬁ%litgiloo%w ”Pl{eel‘%ga.rl‘tﬁ)gl \?zys con%lnued with
ofstmmgam@h Sn‘?d: fok hyD migateat &heFefbtyas m)e thenmoobledret36fC and
gl ass beads 520 parts) and bl ack play (2.0 parts
Pfileﬂta@Q}le% 2. by ukrsagddge felloysse 5%11 fprtate dﬂtSel?ﬂf@) The
I
e o TRAEORE i BARLE 30T udf, O cR e gained.  The
Exerjokbtewds obtained ad mtnetaystlspstgoBin 8bylpmetas) Tzhﬂ dohadshgdntent was

a etate 0 parts) .were st rre und ni trogen at
Cethifrd SpiRE RO B R aarbohs ToE e Bl e
aﬁgmhnguﬁ@pction stirred under nitrogen for 10 m nutes
at 60 "C. Dibutyltin dilaurate (0.08 parts) was 30
added fTbe Hibwdwpxlpfuncsioplonivia®rdi i socyanate (2. 51
parts). The reaction m xture was held at 60 C. for 10

m nutes then Jeffam neTHOr 050(5 parts, ex
Hunt sman) was added. The eld at 60 'C. for
10 minutes then mxyl enedi am né& gadded

for use in atom transfer radical polymerisation was prepared according to the
method described in ACS Symposium Series, New Orleans, 2000, 780, 148 - 161.
This is initiator 1.

N-(n-propyl)-2-pyridylethanimine was prepared according to the method
described in Macromolecules 1999, 32, 2110-2119.

To a round bottom flask was charged copper bromide (0.87 parts) butyl
methacrylate (30 parts), butyl acetate (30 parts) and N-(n-propyl)-2-
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(4.08 parts) followed by isophorone diisocyanate (4.66
parts). The reaction m xture was held for a further 10
m nut es then Jeffam neTM M2005 (6.5 g, ex Huntsnman)
was added. The reaction was held at 70 C for 3 hours
under nitrogen until no isocyanate remained. This is
di spersant 7. Exanple 8 |, 4- Benzene di nmet hano
(12 58 parts), Internediate B (88.2 parts), 2,2-

ek’ ﬁlgwg@g‘im%%t (?%426&_,]-&2 ﬁl{éls;glu@élrl gvag ?)uggr%d gﬂ{ht rogé}ldand heated to

n6d Pﬁﬁﬁlﬁtlaa%rdﬂgias fhen @d@éﬂh tldtthe s%luh@ru helt et 69 0©$orp@h<blﬁ)r until the

mas f hen adde Hexanet hyl ene dj i socyanat e 2

pé‘r’ lids) cqpggnt dracder VddWi - divyeacitoat %rrsa e@ocqérf §51d9 figuted with
Iy

2 era?lg@ggt | %1” é&aﬁ 'ilrﬁ %%E i Fidjﬁeﬁts ‘gﬁ? tl?eé ABYEhe solution

Jefd arspat&i‘émhw&%n@s&ra]a Ipmrutes SaidsHuere $era«>1\)ed\Mn the resulting
char ed The react Zf@}ure S st%rred und% he fil
nit¥ gfehyf FatoTt ipq BASIC AT L0 oRATR WES HEPNaRg in the filtrate

EQS%M&VI@E Q0" AR Orhe TRIGuleSwal IDRI&RRAI he FFOMRY CoPvolatiles
1, 4- Cycl ohexanedi nmet hanol (10.82 parts),

| neregveddifiate the (iil’rrave pmr 1as)rotalryd esaryitonc Ahat @srqlwt 6oly(butyl

ar .S re sti nitro
Gt B Lo SO BRF e T e Rl SaBrrSofgug) ey Ypehacleisea
- USiAE Yiad ak@udionElirbinheicfphy TéleiveEde ol R lyrdnaddinda)ds\Was had Mn =
chag?ed to the reaction mxture over 15 m nutes. The

r 834 ashPRAR ohslispersity Tdex) Fdr 1. 1Ths trinteraediateftt ani neT™

MO0 i 89 parts ex Huntsman) was charged. 20The
reaction mxture was stirred under nitrogen for a

furthefo2a ITI@udeb(atonYGlaEk wist ¢Harged ¢cppety drahide r(@dai peed) butyl
This is drspers

VeEH At e dparts) ﬁwﬂﬁwgtémgxélgl@mﬁ%ﬁ&rllgﬂwgi%nﬁérPﬁﬁ%ghe solution
C'%E %ij%egiowﬁﬁ hwmgﬂeﬁeé@t aéér4 285 r@gr iia@Pd hed pehd r)qV%s then

ni trogen. trn [aurate (0.1 part
vvaetdez&'ﬂnldah@ emlutucm héié as 65 u€|f01n4 anuirspmhy(lprsopgis eorgent reached 90

Pelao put u %rte tggse reﬁaﬂ\@d Zlg ngglil(g ﬁ" laanre%?ltmg poY\%ﬁyl a'ilcrylate
S %@ n @he\’rﬁ@téﬁied 1 u@rn@’ Cshi%h eé%éﬁﬁﬂin”%lﬂ@ﬂ&’tb fa@h@ 1 V\ﬁ’t%r tsoly(methyl
2, 2- Dbi s(hydroxyneth ghr pionic acid (79.66 parts)
T

| medragedite Séarga(dﬁ@nd h@d §90angl RIphy 1. hcﬂtlatsent@mmte G.
pﬁrtsl;warﬁ:charged and heated to 70 Cwith stirring

u trogen. Dibutyltin dilaurate (0.1 parts)

was addegoahBlydrbgning@itett i on 1 was charged over 1 hour
The reaction was held at 70 C for 20 hours until no

i socyanat e renai ned. The produc s characterised
usi ng size exclusion chroy Brelative to

pol ystyrene) standards and ha 19, 000 and PD

(Pol ydi spersity Index) = 2.4. Thﬁ% i s dispersant 10.
Exasprepared by reacting ethylene glycol with 2-bromopropionyl bromide according

to the general method described in ACS Symposium Series, New Orleans, 2000, 780,
148 - 161. This is initiator 2.

To a round bottom flask was charged copper bromide (0.43 parts), butyl
acrylate (34 parts) and pentamethylene diethylenetriamine (1.0 parts). The solution
was purged with nitrogen and heated to 80 °C. Initiator 2 (1.26 parts) was added and
the solution held at 80 °C for 6 hours until the solids content reached 90 %. Residual

monomer was removed in vacuo. The resulting poly(butyl acrylate) was
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1, 4- Cycl ohexanedi net hanol (3.19 parts), internediate B
(34.5 parts), 2,2- bis(hydroxynethyl)propionic acid
(2.2 parts) and ethyl acetate (60.97 parts) were
stirred under nitrogen at 70 'C. Dibutyltin dilaurate
(0.08 parts) was then added. Tol yl ene diisocyanate
(10.03 parts charged to the reaction nixture over 37
m nutes. The reaction was held at 70 'C. for 1 hour
M.MRO0 9
A e RS el Bl B MEHEETY Rmerty
n htet}mg@hatématﬁlaﬂdéfaud hhe&Mn20 4h@uss] RIDI 701, C Thig islintemediate H.
i socyanat e renmi ned. The product was characterised
t excl usi on chronmat ography relative to

e

ExadgnIngtrdgen aT dD§Ce ndirdlinigo bysxatesca(abBt (2B pzat@ svas\added and the

heated to 50.C punder nitroge 15 D tin dilaurate
(SR St R, p st B DH 0t A oo o réactin Wk Gooled
PRl YéRT @RY le8BRB0hYfOWhs ARIRAINYhe 8dRB6n G8E- a3 FoP@r f03.1 hr. The

Mh 2500) was added over 30 minutes. This is solution
2 product Was'dleateéggohdd) Vedeer|l2 hrs until the acid value was less than 5

" e LB PSS s AR e BSeor T Bl 1

( BBdmli@rts) were charged and 20 heated to 70 C MAth
stlrrlng under nitrogen. Dibutyltin dilaurate (0.2

par t s) Steasc aguleOanepTtshe 2 bbdreﬁ%wrlz ageks (EHar pEth) owre stirred
[ S I

t({g%ﬁ{er u;[(neg (I)lg[y %%1 { g ﬁ](gdgﬁa inh:c glL‘%Lbl]tQXlG% cgtt%ly%to(séta%lﬂ’@) was added
chad detendtses wesé Bigral m&ieemctlra@ndbr 8 hhoumtandoafhy The reactlon
relatlve to_pplysty e) standards a d d = o
and@s pgp e p;gﬂ 5 & gtﬁglxéqtg%pqlwgg)was aii ﬁ@ riegctlon]‘he’lcil at 70 °C
dﬁ?rplefns af*ﬁe %%%E@ﬂe@ td-340 °C for 10 hrs until the acid value was less

Cycl ohexanedi met hanol (6.19 parts), internediate B
(ﬂ&n@&ngﬁﬁfﬁg , Therpelyegied was bulamledtm; mhq(uﬁ Fhigpanrteimearede J.
ethyl acetate (103.84 parts) were stirred under
nitrogen at 70 'C. Tolylene diisocyanate (4.83 parts)
wasspehan@ed fol l owed by dibutyltin dilaurate (0.13
parts). Two further aliquots of tolylene diisocyanate
> halgdigpgrang withaxolysthen didg Ch@nbar ts) and the

reacti ure hel d C f r ho Jef f api nem
vpoos DlaSuaniiele Sed s it e "len JEGLET Thows 22
r 8R(yideskyMextiylpeophedic sheity,ed Mﬂﬁ%heﬁaﬁd ofieRtHa@sl §7.25 parts),
further 2 hours at 70 "V until no i socyanat e

r eplPrewylengiglycpl BenetutlaeherH@riechastsi Mgl Qv9).nigtesmediate B (18.0

S NE2 AT ARRSBD T SisBht 1 AER LR i ERE ey itrogen
| ad@x’C. —DﬂauZyltlﬂ'dhleﬁlrats (alil spesp amt isdphorbixadidoeydrhte (20.68 parts)
Di spersant. 13 0, par s) as epared and benzyl
c Mieest fedBenty! wd otk 4 t the a8 S GG néer aegen for 3 hours at

NiZHIOGRN nt)%oc%ghalﬂer Rmaiftd. MeAGE 'D?gibemﬁt gooled to room
tenperature his iIs d|spersant 4. Exanple 15

(W5, 46 parts) vvas

char 9o ety 5T 500, H00,8 L) W PRl e o
Wi e/Ghb a8 A (L 19,0t 38ts SO UlSis @)"‘arﬁi%ietﬂ%@%%fr%ﬁ Fé}éétﬁﬂ%g6g |8Y ‘fo@hé) were

nmonobut yl (62.47 parts was ad over
3etiigdhundss nltmeg ait 04| Em gh atanoate (0 OPopaatsy e@sradded followed

V%S%elﬁgae %lm(%i%@%gjaé?la%} Ney ( 1?%[2 acet %{rred(l%msr nitrogen for
Pamhbgs UMl fo (Sba}va@@té ramginb@ aTEl@ id Dlsﬁ&s&t\&l th
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15 stirring under nitrogen. D butyltin dilaurate (0.15
parts) was added and then solution 3 was charged over

1 hour. Ethyl acetate (62.47 parts) was then added.

The reaction was held at 70 C for 2 hours until no

I socyanate remai ned. The product was characterised

usi ng si ze excl usion chromat ography relative to

pol ystyrene) standards and had Wh = 12, 600 and PD

(Eg! ﬁ' ggl ¥ ﬁ% = . l -is di spersant 15.

5 HBleSPB{ S4il ergaﬂfj\% 1 %thgr SJQ It (397. 41 parts)

was addedCadlblydxarcdinatianblQ23b fadtk), $ntedndidie BZ20.15 parts Mn =
chloride (10.31 parts). The nixtsre was heated to 65 C_
urRdEY A SRRRYPFY] aestate £09 GhpartR avars s Tethendes gitergen t 70°C.
Rl (608 HhS) 4t Bhy3OR! & .l

251, Zﬁ, g/ﬂgﬁ"ﬁ%ﬁéned%g )hég%lo‘l% }?%%O%%ggﬁ%gse, (ﬁi)ynt rar%té)éi&]g{eeadded
BafB4heb Geapartt sfirred pRderbiis O gand farxd/ ety | JebfaopnedMi ®128605 d19.05
(2.2 parts), n-phenyl di et hanol amne (1.2 parts and 0
) st el G SrL R pEoIdRT BiirGRadR 4 HOUS at 70°C
NAKIARERoFanAS rdmaitd O UENE Kitisshirdausate (0.08 parts)

was then added. Tol yl ene diisocyanate (10.03 parts)
wizampleriged to the reaction mxture over 30 minutes.

The regction was held at 70 'C. for 30 1 hour :
Jort amtndheRrbRos™y porrgtedafy (Bisole Hwbratfy 1, LB pats) in o
cbalged . of Thierob @REdde OFesil X1 U6 EpadBF it & I'T:@dmbAGRr of ethanol and
nitrogen for a further 20 hours at 70 C until

i sbylpaetatee(or@npartse d 3mppilyametey igkse bgaaif:it(29part8)5;§hﬁ4rbon black
o e S AESdh & PR L SSARTI SoldF it on

haadtiachtdl ghakkr (Qr@ouindey Thetresufram. milibbeet exhibited @kdedlentafligdity.
(0.1 parts) was charged to the solution and

p yl ene glycol) rmonobutyl ether (78.03 parts,

M 2500) aidpetsiBHARR SréFired By ifMhRy DIdPefiahis2 364548 in a 5:1
Toastecoofimesssy brapytacetachaxhnédiannk(shhpait()0. Brpadinsifer glass

I | act di.ol 2.83 ts, : )
D s B Rr O b e 3t Bimap gl Red 2B, ex Ciba)
| Refd AREEALE (R Edntehtd QeRARtIRY ANE 8L DMkl ARELALS 16 hours. The
(148.03 parts) were charged and heated to 70 C with

stéspltam gnillpape exhibttedepegllemiflyidityl t i n dil aurate (0.17 10
parts s added and then solution 4 was charged over
1Eﬁ%§bgﬁghe reaction was held at 70 C for 20 hours

until nodikgRsiyaakréRnal hedissditiagmiesktsdnt Bag.0 ]I?]arts) inals8:l
characteri sed usiqghsize excl usi on chromat ogra

r 81igpre el ethaned apd rafld meptate Gy aneEs: aﬁalm]&aargweggélz% bergls (20

a | ydi rsi n ™ | S.d

AP TR AOR 10 oy P 85 o Bl Bed)rere prided nd the

( tOnteids paAllddsgn a hovizntd dhakieefdd 16 h8drsS T hpaedudthnt millbase exhibited

2, 2- is&£¥%foxynethyl)propionic acid (9.63 parts) and

ef¥iAile 1&t% (200 parts) were stirred under nitrogen

aExdQpleG Dibutyltin dilaurate (0.38 parts) was then

aﬂd@dg_Tblylene di i socyanate (42.28 parts) in ethyl

acet at ént¢d@dpae Bs(3Svmstsk at etbyl aetatd % Hhaparisprweane stirgdeunder
' The reaction el d at

g\éﬁ{og?g éﬂ%g U&.elss'ophorone 11socyanatem8$6 parts) was 7agde(c:f aIIdotrhe 1reaction
stirred under nitrogen for 10 minutes at 60 °C. Dibutyltin dilaurate (0.08 parts) was
added followed by isophorone diisocyanate (2.51 parts). The reaction mixture was
held at 60 °C for 10 minutes then Jeffamine™ M2005 (5 parts, ex Huntsman) was

added. The batch was held at 60 °C for 10 minutes then m-xylenediamine was added
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20 dibutylamne (2.99 parts) in ethyl acetate (12.99
parts) was charged. The reaction m xture was stirred
under nitrogen for a further 20 hours at 70 'C. until
no i socyanate remained. This is dispersant 19. Exanple
20 Met hyl enedi - p- phenyl di i socyanate (56.06 parts) was
charged to ethyl acetate 25 (100.0 parts) and heated
to 70 Cwith stirring under nitrogen. Dibutyltin

ob1 B8 9L P RnE POLLPo P FDR RS (30 AT bl L e
e comcatis o s bl ot ot et
pafag gflded Tﬂle {?@%t?%yz%%y%eemw ;6§rf(€9 SRS z%lfi%f pifrpge until no
PAoESnatel r?ﬁlgirn@&dﬂﬁg & cfr’érp% ﬁtoﬁ parts) and 30 ethyl

acetate parts arged and heated to 70 C
wExhmplkei& ri ng under nitrogen. Di butyl tin dilaurate

over 1ROt RyTLoRt gn boery) pereae Braflate. 2>
t Bﬁ(%?&i yfRthylpkdpibe acilin®. 12e@ts) QHd a1 Aekde 3467 phirts) were

hours "until no isocyanate remnai hed. The product
mza@rrexiwancmttretrr®g'@datu’é] g Bibneylex dlllalsnatm(Q:(Pﬁ pares) ogasahly added.

ﬁ&x%q:tﬁz/lﬁg? 5]&?0%3 @)%95 %aé‘@j %vrag%lﬁol% i et{i{gl ace%a(%é %?(P parts)

dhﬁ(D@l’ia‘ﬁQdd{ttOZQe reﬁ&ﬂfmﬁl&t&é over 37 minutes. The reaction was held at 70 °C
Met hyl enedi - enyl di i socyanate (53.80 parts) was

c Fr éaurttéelteﬂ yamigedt W80 Q@Swﬁﬁ%)%dﬂ@mﬁ@w)@aa& ghapged. The
C. @&h ﬁltu%tﬁg < 0% Hi %fuda' 1 b [l?r%ggn ﬁbfdlﬁm%%} b G AHFBYE until no
( 54 par e

was € arge and
pdloy{amapymeined dgrictldispenantit yl et her (97.72 parts,
Mh 2500) was added over 30 mnutes. This is solution
6 Ex second vessel 1, 4-cycl ohexanedi net hanol

8. 54 |
(3, LB Ao TR, |, 80 ) o

aeényhac@te(taV%.é%pqrw) ve)ye werel wilar gecbgemat HRAL. ébllbtltyltﬁf)dllaurate

C..with stirri unde i,tr.o D butyl ti i L.aurate
(o0 B8 ‘ol S i G DR aRowandler ety Rty 21.4
Oﬁﬁrﬁs)lxz'fé%ﬁérgea_ Rethe eafetib® hiviaie AL 45 &lint8s. @hkQ6ackiBn was held at
hours until no isocyanate 15 remai ned. The product was

charadeet hgvardthgls Jfrfganynfg MREOUEI P pditso mafbgtsa]@hywas charged.
st an ards .and d

aﬁ%at I Vﬁ?lbg}l %’ét?r? ]’fnﬁi& roge]i f% al_{jil e mours a% 7% % until

din PR gaate r%ﬁlamsaamb & dgbershntdo Cycl ohexanedl met hanol
(5.12 parts), internediate D (25.20 parts), and 20
e ate (50.52 parts) were stlrred under

nitrog I L

was t hgﬁet%gle 1 p$hfﬁlglﬁsteo\é %4% o) °: 3% \5£509%p%r ? 6) ﬁ?Xaacetate
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2gis(hydroxymethyl)propionic acid ( 9.66 parts), Intermediate B (107.10 parts) and
ethyl acetate (200 parts) were charged and heated to 70 °C with stirring under
nitrogen. Dibutyltin dilaurate (0.1 parts) was added and then solution 1 was charged
over 1 hour. The reaction was held at 70 °C for 20 hours until no isocyanate

remained. The product was characterised using size exclusion chromatography
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1, 4- Cycl ohexanedi net hanol (3.17 parts), internediate C
(34.00 parts), and ethyl acetate (54.18 parts) were
stirred under nitrogen at 70 "C. Dibutyltin dilaurate
(0.08 parts) was then added. Tol yl ene diisocyanate
(12.75 parts) was charged to the 30reaction m xture
over 30 mnutes in four aliquots. The reaction was
held at 70 C for 1 hour then Jeffam nem 600 (4.18
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Intermediate B (197.65 parts) and ethyl acetate (381.31 parts) were charged and
heated to 70 °C with stirring under nitrogen. Dibutyltin dilaurate (0.22 parts) was
added and then solution 2 was charged over 1 hour. The reaction was held at 70 °C
for 20 hours until no isocyanate remained. The product was characterised using size
exclusion chromatography relative to polystyrene) standards and had Mn = 11,100
and PDI (Polydispersity Index) = 1.6. This is dispersant 12.

Example 13

1,4-Cyclohexanedimethanol (6.19 parts), intermediate B (58.65 parts), n-
methyldiethanolamine (2.81 parts) and ethyl acetate (103.84 parts) were stirred
under nitrogen at 70 °C. Tolylene diisocyanate (4.83 parts) was charged followed by
dibutyltin dilaurate (0.13 parts). Two further aliquots of tolylene diisocyanate were
charged (3.61 parts and 8.79 parts) and the reaction mixture held at 70 °C for 1 hour.
Jeffamine™ M2005 (18.84 parts, ex Huntsman) was then added. The reaction

mixture was stirred under nitrogen for a further 2 hours at 70 °C until no isocyanate
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remained. The product was characterised using size exclusion chromatography
relative to polystyrene) standards and had Mn = 14,200 and PDI (Polydispersity
Index) = 2.2. This is dispersant 13.
Example 14

Dispersant 13 (30 parts) as prepared and benzyl chloride (0.39 parts) were
heated to 65 °C under nitrogen for 16 hrs. The reaction was cooled to room
temperature. This is dispersant 14.
Example 15

Methylenedi-p-phenyldiisocyanate (50.46 parts) was charged to ethyl acetate
(100 parts) and heated to 64 °C under nitrogen. Dibutyltin dilaurate (0.15 parts) was
charged to the solution and poly(propylene glycol) monobutyl ether (62.47 parts,
Mn 1704) was added over 30 minutes. This is solution 3.

To a second vessel n-methyldiethanolamine (14.24 parts), intermediate B
(135 parts) and ethyl acetate (100 parts) were charged and heated to 70 °C with
stirring under nitrogen. Dibutyltin dilaurate (0.15 parts) was added and then solution
3 was charged over 1 hour. Ethyl acetate (62.47 parts) was then added. The reaction
was held at 70 °C for 2 hours until no isocyanate remained. The product was
characterised using size exclusion chromatography relative to polystyrene) standards
and had Mn = 12,600 and PDI (Polydispersity Index) = 3.0. This is dispersant 15.
Example 16

To dispersant 15 (397.41 parts) was added ethyl acetate (10.31 parts) and
benzyl chloride (10.31 parts). The mixture was heated to 65 °C under nitrogen for 16
hrs. The reaction was cooled to room temperature. This is dispersant 16.
Example 17

1,4-Cyclohexanedimethanol (2.00 parts), intermediate B (34.50 parts), 2,2-
bis(hydroxymethyl)propionic acid (2.2 parts), n-phenyldiethanolamine (1.2 parts),
and ethyl acetate (60.97 parts) were stirred under nitrogen at 70 °C. Dibutyltin
dilaurate (0.08 parts) was then added. Tolylene diisocyanate (10.03 parts) was
charged to the reaction mixture over 30 minutes. The reaction was held at 70 °C for
1 hour then Jeffamine™ M2005 (10.97 parts, ex Huntsman) was charged. The
reaction mixture was stirred under nitrogen for a further 20 hours at 70 °C until no

isocyanate remained. This is dispersant 17.
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Example 18
Methylenedi-p-phenyldiisocyanate (42.96 parts) was charged to ethyl acetate

(110.0 parts) and heated to 71 °C under nitrogen. Dibutyltin dilaurate (0.1 parts) was
charged to the solution and poly(propylene glycol) monobutyl ether (78.03 parts,
Mn 2500) was added over 30 minutes. This is solution 4.

To a second vessel 1,4-cyclohexanedimethanol (0.64  parts),
poly(caprolactone diol) (12.83 parts, Mn 530), 2,2-bis(hydroxymethyl)propionic
acid ( 9.9 parts), intermediate B (113.40 parts) and ethyl acetate (148.03 parts) were
charged and heated to 70 °C with stirring under nitrogen. Dibutyltin dilaurate (0.17
parts) was added and then solution 4 was charged over 1 hour. The reaction was held
at 70 °C for 20 hours until no isocyanate remained. The product was characterised
using size exclusion chromatography relative to polystyrene) standards and had Mn
= 12,100 and PDI (Polydispersity Index) = 2.4. This is dispersant 18.

Example 19

1,4-Cyclohexanedimethanol (10.22 parts), intermediate B (187.50 parts),
2,2-bis(hydroxymethyl)propionic acid (9.63 parts) and ethyl acetate (200 parts) were
stirred under nitrogen at 70 °C. Dibutyltin dilaurate (0.38 parts) was then added.
Tolylene diisocyanate (42.28 parts) in ethyl acetate (40 parts) was charged to the
reaction mixture over 30 minutes. The reaction was held at 70 °C for 1 hour then
dibutylamine (2.99 parts) in ethyl acetate (12.99 parts) was charged. The reaction
mixture was stirred under nitrogen for a further 20 hours at 70 °C until no isocyanate
remained. This is dispersant 19.

Example 20

Methylenedi-p-phenyldiisocyanate (56.06 parts) was charged to ethyl acetate
(100.0 parts) and heated to 70 °C with stirring under nitrogen. Dibutyltin dilaurate
(0.12 parts) was charged to the solution and poly(propylene glycol) monobutyl ether
(146.09 parts, Mn 2500) was added over 30 minutes. This is solution 5.

To a second vessel 1,4-cyclohexanedimethanol (9.94 parts), 2,2-
bis(hydroxymethyl)propionic acid (11.68 parts), intermediate B (82.08 parts) and
ethyl acetate (150 parts) were charged and heated to 70 °C with stirring under
nitrogen. Dibutyltin dilaurate (0.12 parts) was added and then solution 5 was

charged over 1 hour. Ethyl acetate (56.9 parts) was charged to the reaction mixture.
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1, 4- Cycl ohexanedi net hanol (5.19 parts), Internediate B
(22.50 parts), Internediate A (25 parts) and et hyl
acetate (22.5 parts) were stirred under nitrogen at 70
C. Dbutyltin dilaurate (0.075 parts) was then added.
Tol yl ene diisocyanate (9.74 parts) in ethyl acetate
(10 parts) was charged to the reaction mxture over 30
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under n|trog for further 20 hqg 2 g

n8olygytapshsitrdar dniidned. Mani 40,290 and BRI SBely ippgrsity Index) 23.
This is dispersant 20.
Example 21

Methylenedi-p-phenyldiisocyanate (53.80 parts) was charged to ethyl acetate
(120 parts) and heated to 70 °C with stirring under nitrogen. Dibutyltin dilaurate
(0.15 parts) was charged to the solution and poly(propylene glycol) monobutyl ether
(97.72 parts, Mn 2500) was added over 30 minutes. This is solution 6.

To a second vessel 1,4-cyclohexanedimethanol (8.54 parts), 2,2-
bis(hydroxymethyl)butyric acid (11.36 parts), intermediate B (126.00 parts) and
ethyl acetate (177.72 parts) were charged and heated to 70 °C with stirring under
nitrogen. Dibutyltin dilaurate (0.15 parts) was added and then solution 1 was
charged over 1 hour. The reaction was held at 70 °C for 20 hours until no isocyanate
remained. The product was characterised using size exclusion chromatography
relative to polystyrene) standards and had Mn = 12,000 and PDI (Polydispersity
Index) = 2.4. This is dispersant 21.

Example 22

1,4-Cyclohexanedimethanol (5.12 parts), intermediate D (25.20 parts), and
ethyl acetate (50.52 parts) were stirred under nitrogen at 70 °C. Dibutyltin dilaurate
(0.08 parts) was then added. Tolylene diisocyanate (9.62 parts) was charged to the
reaction mixture over 30 minutes in four aliquots. The reaction was held at 70 °C for
1 hour then Jeffamine™ 2005 (10.52 parts, ex Huntsman) was added. The reaction
mixture was stirred under nitrogen for a further 2 hours at 70 °C until no isocyanate
remained. This is dispersant 22.

Example 23

1,4-Cyclohexanedimethanol (3.17 parts), intermediate C (34.00 parts), and
ethyl acetate (54.18 parts) were stirred under nitrogen at 70 °C. Dibutyltin dilaurate
(0.08 parts) was then added. Tolylene diisocyanate (12.75 parts) was charged to the
reaction mixture over 30 minutes in four aliquots. The reaction was held at 70 °C for

1 hour then Jeffamine™ 600 (4.18 parts, ex Huntsman) was added. The reaction
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15 1 hour then polyester 1 (10.47 parts) was added.
The reaction m xture was stirred under nitrogen for a
further 2 hours at 70 Cuntil no isocyanate renmai ned.
This is dispersant 31. Exanple 32 Hexanediol (5.21
parts), Internmediate G (11.25 parts), and net hoxy
propyl 20 acetate (32.54 parts) were stirred under
nitrogen at 70 "C. Tin(ll) octanoate (0.05 parts) was
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no isocyanate remained. This is dispersant 26.
Example 27

Hexanediol (1.26 parts), Intermediate A  (13.20 parts), n-
methyldiethanolamine (1.58 parts), polyester 1 (9.90 parts), dibutyltin dilaurate
(0.03 parts) and ethyl acetate (30.32 parts) were stirred under nitrogen at 70 °C.
Tolylene diisocyanate (5.93 parts) was charged over 15 minutes and the reaction
mixture held at 70 °C for 20 hours until no isocyanate remained. This is dispersant
27.
Example 28

To dispersant 28 (30 parts) was added ethyl acetate (0.71 parts) and benzyl
chloride (0.71 parts) were heated to 65 °C under nitrogen for 16 hrs. The reaction
was cooled to room temperature. This is dispersant 28.
Example 29

Hexanediol (0.62 parts), Intermediate A (6.00 parts), 2,2-
bis(hydroxymethyl)propionic acid (0.72 parts), polyester 1 (4.42 parts), dibutyltin
dilaurate (0.02 parts) and ethyl acetate (13.70 parts) were stirred under nitrogen at
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70 °C. Tolylene diisocyanate (2.64 parts) was charged over 15 minutes and the
reaction mixture held at 70 °C for 20 hours until no isocyanate remained. This is
dispersant 29.
Example 30

Hexanediol (4.86 parts), Intermediate E (7.20 parts), polyester 2 (12.98
parts), dibutyltin dilaurate (0.03 parts) and ethyl acetate (32.98 parts) were stirred
under nitrogen at 70 °C. Tolylene diisocyanate (7.91 parts) was charged over 15
minutes and the reaction mixture held at 70 °C for 20 hours until no isocyanate
remained. This is dispersant 30.
Example 31

Hexanediol (7.34 parts), Intermediate F (10.8 parts), and methoxypropyl
acetate (40.47 parts) were stirred under nitrogen at 70 °C. Tin(II) octanoate (0.05
parts) was then added. Tolylene diisocyanate (11.81 parts) was charged to the
reaction mixture over 30 minutes in four aliquots. The reaction was held at 70 °C for
1 hour then polyester 1 (10.47 parts) was added. The reaction mixture was stirred
under nitrogen for a further 2 hours at 70 °C until no isocyanate remained. This is
dispersant 31.
Example 32

Hexanediol (5.21 parts), Intermediate G (11.25 parts), and methoxy propyl
acetate (32.54 parts) were stirred under nitrogen at 70 °C. Tin(II) octanoate (0.05
parts) was then added. Tolylene diisocyanate (8.5 parts) was charged to the reaction
mixture over 30 minutes in four aliquots. The reaction was held at 70 °C for 1 hour
then polyester 1 (7.54 parts) was added. The reaction mixture was stirred under
nitrogen for a further 2 hours at 70 °C until no isocyanate remained. This is
dispersant 32.
Example 33

Hexanediol (4.44 parts), Intermediate G (6.13 parts), and methoxypropyl
acetate (24.50 parts) were stirred under nitrogen at 70 °C. Tin(II) octanoate (0.03
parts) was then added. Tolylene diisocyanate (6.91 parts) was charged to the
reaction mixture over 30 minutes in four aliquots. The reaction was held at 70 °C for

1 hour then Intermediate H (7.00 parts) was added. The reaction mixture was stirred
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Example 35

A dispersion was prepared by dissolving Dispersant 11 (3.5 parts) in
Macrynal™ SM565 (1.05 parts, commercially available from Surface Specialties
UCB) and methoxypropyl acetate (24.50 parts). 3mm Diameter glass beads (125
parts) and red pigment (5.95 parts, Irgaphor™ red B-CF ex Ciba) were added and
the contents were milled on a skandex shaker for 1 hour. The resultant mill base
exhibited excellent fluidity. The mill base viscosity remained below 0.1 Pa.s as the
shear rate was increased from 38.6 to 2391.1 5™

The resulting Mill base was let down into Macrynal™ SM565/70BAC
(24.45 parts), Desmodur™ N3390 (2.2 parts) and methoxypropyl acetate (17.68

parts) then drawn down onto black and white card using a number 3 K-bar. The
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d oss 20 C Haze 10 1.857 80.0 48.7 337 11 0.938 81.9
56.9 247 18 1.296 82.9 56.7 282

resulting surface maintained high gloss values 95.7 (60 ° angle) and 58.6 (20 °
angle).
Example 36

A dispersion was prepared by dissolving each of the dispersants 10, 11 or 18
in Macrynal™ SMS565 (1.05 parts) and propylene glycol methyl ether (21.40 parts)
3mm glass beads (125 parts) and blue pigment (8.75 parts, Heliogen™ Blue L6700F
ex Bayer) were added. The resultant mill bases exhibited excellent fluidity

The mill bases were let down into Macrynal™ SM565/70BAC (36.36 parts),
Desmodur™ N3390 (3.24 parts, ex Bayer) and methoxypropyl acetate (39.02 parts)
then drawn down onto black and white card using a number 3 K-bar. The resulting

surface maintained high gloss values.

Dispersant | Mill base Viscosity at a | Gloss 60 "C | Gloss 20 °C Haze
shear rate of 37.6 s
10 1.857 80.0 48.7 337
11 0.938 81.9 56.9 247
18 1.296 82.9 56.7 282
Example 37

1,4-Cyclohexanedimethanol (13.88 parts), intermediate 1 (40.16 Dparts),
Intermediate J (60 parts) and toluene (140.16 parts) were stirred under nitrogen at 75
°C. Dibutyltin dilaurate (0.15 parts) was then added. Tolylene diisocyanate (25.97
parts) was charged to the reaction mixture over 100 minutes. The reaction was
stirred under nitrogen for a further 22 hours at 75 °C until no isocyanate remained.
Example 38

A dispersion was prepared by dissolving Dispersant 37 (1.0 parts) in toluene
(7 parts). 3mm Diameter glass beads (20 parts) and red pigment (2.0 parts,
Chromaphthal™ Red A2B, ex Ciba) were added and the contents were milled on a
horizontal shaker for 16 hours. The resultant mill base exhibited excellent fluidity.

Each of the documents referred to above is incorporated herein by reference.
Except in the Examples, or where otherwise explicitly indicated, all numerical

quantities in this description specifying amounts of materials, reaction conditions,

41



10

Exanpl e 37 151, 4- Cycl ohexanedi net hanol (13.88 parts),
internediate 1 (40.16 parts), Internediate J (60

parts) and toluene (140.16 parts) were stirred under
nitrogen at 75 C. Dibutyltin dilaurate (ft IS parts)

was then added. Tol yl ene diisocyanate (25.97 parts)

was charged to the reaction m xture over 100 m nutes.

The reaction was stirred under nitrogen for a further
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excl usi ve of any solvent or diluent oil, which may be
custonmarily present in the commercial nmaterial, unless
otherwi se indicated. It is to be understood that the
upper and | ower anmount, range, and ratio limts set
forth herein may be i ndependently conbined. Simlarly,
10 the ranges and anmounts for each el enent of the

i nvention may be used together with ranges or anounts
for any of the other elenents. As used herein, the
expression "consisting essentially of' permts the

i nclusi on of substances that do not materially affect

t he basic and novel characteristics of the conposition
under consideration. CLAIMS 1A conposition containing
less than 2 wt. % of water and conprising a

particul ate solid, an organic medi umand a

pol yur et hane di spersant having an essentially |inear
backbone obtai nabl e fromisoeyanates having a
functionality of 2.0 to 2A and |l aterally- attached

sol vent -sol uhil i sing side chains of a polyether

wherei n the polyether chain is poly(C. 24-atkyl ene

oxi de) containing | ess than 20% by wei ght ethyl ene
oxide, relative to the pol y(C24-al kyl ene oxi de).

107. The conposition as clained in claiml wherein ti
chains contain a term nating Cl.50-hydrocarhyd group

3. The conposition of claim1 wherein the
nunber - aver age nol ecul ar wei ght of the pol yether side
chain is from300 to 10,000 and wherei n said pol yet her
side chain is the residue of a polyether which

contains either two hydroxyl group or 5 one hydroxyl
group and one secondary am no group at one end of said
pol yet her, wherein said hydroxyl groups are separated
by not less than 5 atons and up to 17 atons and said
hydr oxyl group and one secondary am no group are
separated by up to 6 carbon atons. 4. The
conmposition of claim1l wherei42 t he pol yuret hane

di sper sant
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20additionally conprises from 10 to 180

mlliequivalents for each 100g di spersant of an acid

and/ or amno 'iron!). 5. The conposition of

claim 1 wherein the pol yurethane di spersant conprises

the residue of a formative conpound having a nunber

aver age nol ecul ar wei ght of from 32 to 3, 000.

6. The conposition of claim1l wherein the total weight

percent age of sot-solubilising |ateral side chains is

not han 5% based on the total weight 7.

The ition of claiml wherein the pol yurethane

di spersarit is obtainable or obtained froma

dl i socyanat e. .. 8. The, c si on,of. cl ai m |l

wher of m t e doPSrRARSLIGR PRI Ming Fvg (BB Ry Bt Hef: “ASEHaH fomprising a
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X i s8e henghajrgig nvalef(aczefa“aleﬁs (o34 §b@ym1@ge16581tbarh2% 5 weight
fro ”btﬁ&l%né'é@de, FePatfvE &%nd pb19(1-aBhne oxide).

2.  The composition as claimed in claim 1 wherein the polyether side

chains contain a terminating C,.so-hydrocarbyl group.

3. The composition of claim 1 wherein the number-average molecular
weight of the polyether side chain is from 300 to 10,000 and wherein said polyether
side chain is the residue of a polyether which contains either two hydroxyl group or
one hydroxyl group and one secondary amino group at one end of said polyether,
wherein said hydroxyl groups are separated by not less than 5 atoms and up to 17
atoms and said hydroxyl group and one secondary amino group are separated by up

to 6 carbon atoms.

4. The composition of claim 1 wherein the polyurethane dispersant
additionally comprises from 10 to 180 milliequivalents for each 100g dispersant of

an acid and/or amino group.

5.  The composition of claim 1 wherein the polyurethane dispersant further
comprises the residue of a formative compound having a number average molecular

weight of from 32 to 3,000.

6. The composition of claim 1 wherein the total weight percentage of

solvent-solubilising lateral side chains is not less than 5% based on the total weight

7.  The composition of claim 1 wherein the polyurethane dispersant is
obtainable or obtained from a diisocyanate.
8.  The composition of claim 1 wherein the solvent-solubilising polyether

chain contains the residue of a compound of formula 1



Cis 1 or 2. c.The conposition of claim1l wherein the
soi veni sol nhi hsng pol yet her chai n eontains the
residue of a conmpound irf fornmula 2 wher ehi H
IsCGitirthydrocarbyl group; 117, | is hydrogen, nethyl
or ethyl ofch less than 60%is hydrogen; H4 is an

i socyanate reactive organic radical; 20ie is hydrogen
or an isecyanate-reactive organic ria al;

Cs":--itikylene inis from3 iand nis 0 tg I. 1
RO( CH2Cl HO) W%ere&ﬂ Reig R ]
Cl. 20- hydroc I ; Jp | gt lq
R1
wherein

R is C;.2-hydrocarbyl group;

R is hydrogen, methyl or ethyl of which less than 60% is hydrogen;
R* and R’ are each, independently, C,.s-hydroxyalkyl;

Z is Cy4-alkylene;

X is -O- or -NH-;

Y is the residue of a polyisocyanate;

m is from 5 to 150;

pis from 1 to 4; and

qis 1 or2.

9.  The composition of claim 1 wherein the solvent solubilising polyether

chain contains the residue of a compound of formula 2.

R* 2
RO—CH,CHO Z—N’
I1 n \Rs
R 0
m

R is Cjz¢-hydrocarbyl group;

wherein

R' is hydrogen, methyl or ethyl of which less than 60% is hydrogen;
R* is an isocyanate reactive organic radical;

R is hydrogen or an isocyanate-reactive organic radical;

Z is Cy4-alkylene

m is from 5 to 150; and

nis0tol.

10. The composition of claim 1 wherein the solvent-solubilising polyether

chain contains the residue of a compound of formula 3.
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Rl is hydrogen, nethyl or ethyl of which | ess than 60%
is hydrogen; Wis C2.6-al kylene; and inis fromb5 to
150, 11, A non-aqueous m |l base, paint or ink

whi ch conprises a filmformng resin and the
conposition of claiml1.

RO(CH,CHO) COCH,CH,NH — W —OH

R1

wherein
R is Cy.5p-hydrocarbyl group;
R! is hydrogen, methyl or ethyl of which less than 60% is hydrogen;
W is C4-alkylene; and
m is from 5 to 150.
11. A non-aqueous millbase, paint or ink which comprises a film-forming

resin and the composition of claim 1.
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