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PCOLYURETHANE DI SPERSANTS Thi s application clains
priority fromGB 0311121.8 filed May 15, 2003. 5

FI ELD OF | NVENTI ON The present invention relates to
pol yur et hane di spersants, to dispersions, mllbases,
pai nts and inks containing a particulate solid

di spersed in a non-aqueous organic nmedi 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 erQLNMURETHASSEDMSPERSANT®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 OFpjiitp OYMENIEIGN@NPO! yur et hane
cont ai ni ng pol yoxyet hyl ene side-chains is known and
has 13hbgeesede sorentiad rélates he podtuzethade tifspa'sa.nte toFdprersions

ex | e, EP 060,430 discloses a roce
X RTBhsEs manes ARLARS RSl rasrie TS g ad dispisedla hdonSqueous
c B?g'aﬁfétrﬁédlﬁﬁd%drﬂculﬁﬂhaﬁ tpbia F%Ahhé%&ﬁbﬁnﬁc%i@qnl@ﬁﬁ u8Sin non-

starting al co has a free hydroxyl
gri@tll}p)@ pupangtpEdcdssesnsachnmas e “ProproBdemandon panionss ,process.  In

OB i B SR KRR o b rif oL TR BB B tateranty

f egdthed 2X el ONSoRBAL CHISHEESEOpSIyesldteYolfayryait.S@oRether or
used mnthhg %nents and fillers. However, there is no
mealyPlsAnsisstchame inshidjg Btiaiss ohsigh e sbaias as

di spersants in QEPLRGUSONS BRY RERE&I ally in

t he preparat|on'6§—nUn—aqueous—%?%ﬁggges———pa|nts and

i nks. M@&Q&kﬂ&&@boﬁtamlﬁg: lpolszesyahylaﬁeemdsmhmbt és aﬁdswhla@d has
graft copolynmer with a yur et hane backban

gPsF dsgeraksddn mat%éﬂeé%moﬁﬂr eéaraehedE? Gﬁ%f‘?%ﬁla%f:loses a process
IFQURSKih %t d]?\%fetkﬂgné H&Qﬁ??ﬁ lén@td%l&ehﬁd@@ffﬁwa?ar%erlsed in
wthint acryl ortion.

SUMWARY OF T
| NMEMDRS @llyaﬁkk:y:lenej pxige tused hlsasthmngmlctcdlnl hieateleas twpdinede,«ﬂroxyl

a non-agueou onp05|t 30 conpr articul ate

2 TS SSRGS TR 0o BOTpu B RARUIORY SHEPS et vith
h@Méd&%a&%seS?ﬁ@tﬁo@dréfthﬁﬂenﬁﬁgl Ragkdaone stabilibe loAtRE@biliYe foams,
attached sol vent-sol ubilizing 1 side chains of

pemylsgmerandpdisyeasioys. i cTheyomymdl@r b@rusgblvy/lth ofdnpents and fillers.
| olwl'égllern gherrne )1(st ¥ ?nsem? on that %he gélgl?reﬁlane may be used as dispersants in

non-aqueous media and especially in the preparation of non-aqueous millbases,
paints and inks.

JP1995179801 A discloses a water soluble acrylic graft copolymer with a
polyurethane backbone. The grafted copolymer has carboxylic acid functional
groups that may be incorporated into the backbone or within the grafted acrylic
portion.

SUMMARY OF THE INVENTION

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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DETAI LED DESCRI PTI ON OF THE | NVENTI ON According to the
invention there is provided a non-agueous conposition
5 conprising a particulate solid, an organi c nedi um
and a pol yurethane di spersant having an essentially

I i near backbone with laterally attached
sol vent-sol ubilizing side chains of polyester
polyacrylic (especially a polyacrylate), polyether or
p LL.udi LXE-ur S

oS¢ st Ao pREHE! BN Sy Rhes AR SRR, s of
wmmdlﬁ&edﬁpsndent on the polarity of the organic 10
medium | n one enbodlnenpRﬁﬂg.ool lefin is ?resent

and i n anot hRETSMERILRS cent .
I n one t eau
opti on Q%Paﬁﬂfg ﬁgfhr? sitﬂgelﬁ% ﬁl i % rsog Rf\xggé.az IrnBh 4 & C"BPOSI“OH

| esimptiting a2pa1ﬁ1a%te molié, pr ef@na:binydﬂues gnd hqimlﬁlrahaua %Spersant
and . nost preferabl 0 ter. 1 reas . the -
oBiyek eareSiei el Bithis i beel FRRer splnsialbilizing
CBidk NéhatfRY of GRINRieR @o&ﬁ&ﬁh@ﬂkhﬁgmhydﬁq&ﬂ ﬁH@)fﬁ&Qaﬁm-or
from the pol yurethane backbone % preferre

t hallYObﬁuhlnclhdmugsnmawrey of fuckr siiqahiing] The oppmwhi choicg of the

with i;soc tes an spegi al l.y.a ; :

s%ly%x} urbbgﬁm%lslgﬁ hgft}q%zal[f% iepleg(getn? dglt ﬁle %)Xrlty &1 the organic
ChRERmh. I NKbAYeMbbdiR@nt the flRPeTalsi #8se@df a1 another embodiment
dlspersant The hydrocarbyl group may 20 be
oftei rotllefin s hsedhed al kyl , cycl oal kyI aryl or
o A SRIL bo RS RBL BRSPSty s s v
cycleohexnyer ., pidferablyyibssghawp vits opmetep@bdryblLhesk mheaur(ys wt.% and
such as qg@?thyl and especially phenyl which may be

siest prefer By “#ogen, CI. 20- aIkyI or G _20- al koxy.

25 The lK¥he §61 IRERES iy

espeC|a gﬁ%€§9§ﬁ%} Op?hé n %ﬁ%ptkgﬁg 1§S“my
Sublﬁalmta_lteeldlﬂayngldnblélgﬂm gr@p_&ﬁ’tﬂcaé Iﬁy)lm d‘re lﬁlllﬁeﬂlahé(ba(qkbone it is
The

{ ' { . .
Bt b SR etted iy RatEpHans, AR APt T B ety jscpot reactive
C Rafhnis6QRBAES ah® e%e’cﬁ[l?ea @%(Qoelﬂtdr@dﬁrﬁﬂ %r&% Win€e fis tr&®ricts any

organi ¢ ‘medi um or exanp when the organic
némsarhnklgg aupog &re pepaiaiion ebth|e|d@ﬁ1netsantt hBhdqusdir@@absdﬂrow may

efera 2 al k may be |inear or
e BB TS eShGbh So oty ShluEs ety
pr Opyl ,Thé OE6ARYI grotp M siclirasly hesyehlkhencht ztsecyclopropyl and
pol yur et hane di sper sant contalns pol yet her side chains
@ﬂ#@mnzcbﬂ@m§WFed that the termnating alkyl group is

Cl 4 a'Tlﬁglafrylf gfoubnﬁt ﬁjg?e?aﬂf?t@. lo-'arﬁeﬁl%ﬂseﬁ naphthyl and especially
phenyl which may be substituted by halogen, C;.5-alkyl or C;.0-alkoxy.

The aralkyl group is preferably 2-phenylethyl and especially benzyl where
the phenyl ring is optionally substituted by halogen, C;_z0-alkyl or C;_zp-alkoxy.

The length of the alkyl terminating group of the polyester, polyether,
polyacrylate, or polyolefin chain depends to a large extent on the nature of the
organic medium. Thus, for example, when the organic medium is a polar organic
liquid, the hydrocarbyl group is preferably Ci.jz-alkyl which may be linear or
branched. The hydrocarbyl group includes ethyl, propyl, isopropyl or mixtures

thereof. When the polyurethane dispersant contains polyether side chains it is
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of their ready commercial availability. Wen the
organic nediumis a non-polar organic liquid it is
preferred that the term nating al kyl group contains
greater than 8 carbon atons. It is also preferred
that the al kyl group is branched since this aids 5
solubility in the non-polar organic liquid. The

pol yether chain is preferably pol y(C2-4-alkyl ene

OX] 6 r

| égegg% dV\éﬂlat " &;E&‘H‘B%tl‘ﬁ% alllg?gfdu&n?%é gg%gn%%bsﬁ%gg ﬁleﬁl?/g}hbtecause
ebhyﬂeﬁﬂﬁ:a@y( icomneadiglt Avadaliitityl N Heatthé o\i\@nghtnedlﬁmt xea non-polar
poly (C2-4-al kylene oxide) chain. 10 The alk | ene
nrer?éw Hluiq s @gerwdéhwherrém&@rlae)aﬂd f 8ipyP r?89 aps greater than 8
| L B8k aﬂfms pftelg %fs@%r?feﬁ@@@l?ﬂqge Eills 1 tl? bﬁe& LR EHcPIhis aids
(co)polynerisation of al kylene ox suc
esﬁymeQGndkedmlp@angghﬂnéqowide and butylene oxide or

fromtetrah drofu ner. s rand

bl ock. dpOPYHLES ShaRdr araBroN R CPoryaae R gl contains
ohtsaitRAPb®Hf hiRR @F&@Mb@nﬁsﬁm&(ﬂo%t ands e@eéﬁlly 3&s than 20% by
preferred that the pol yet her chai n of the di sper sant

i sveight athybenk @xideoielagive 60 yHeaRtal -wesghtydf éhepolyi(fe)-alkylene oxide)
mno- A -1o-al kyl ether and especially a nethyl or
bl ?P'ether The polyester chain is preferably

obt ai nghé eu@ne@bﬁlaie@edffﬂr@(m@ Ay desx vxide flcbpyma¢ tcClikkar or
contalnlng from1l to 26 carbon atons or a |actaone

t Reaferably branched h@ri gay dr ahjainesky cnpiypeniatige of alkylene oxides
! %ﬁlﬁd&yﬁt}#ﬂ;%r{e%%égro% chO 6x B LHE Bu r‘rt& d:n'é I%%uf%rog%rgnfte%%hydroﬁlran

e organic fuml1s a

0Copolymets Moy ble ranbiemby dtoekyopalsmbaxyl i ¢ aci d

preferably contarnegHWBto 8.c rbon atons and where the
Y-

or gani ETeferablyutheire RDgIB %P terla%{ﬁrfr@m Prgay'gng pede. Itis also
hy ARG G n@dre@h&%dnpcrﬁh% ?lelséamqe%ar RO 4 Eé@(cz -

8 carbon ato I's particularly pref err t hat

peolky kst exidermano(; s-abylaitinaané efpeonlly wonahylropbetyl ether
differ dr oxy, car.boxyli ac'ds Iac one

Eher cof NG G EhFLER] 3 HsTanby Pipble phEbGREArFEn o hydroxy
MegtbHic Tied Ryt g Fr@ﬁlbp)%é“%%ar@&i QtoHﬁYOrbﬁ la%ﬁin'értﬁ&%gf The
or unsaturated, |inear or branched. Exanples of

s gtha%D%hydydrmwb@@ﬂlb @il 15 dargely dsfleaneedyby dhsi nagurg f ghe organic

l acti drox val er.ic .acid,, 6-h

oAbl RSP WY P QuRiR 8 5 Guipoatp b diig, the myaroxy
aghioxylit- fydpeenydbrecanshe up%ors carbbiy Aty 8edl 88RO organic
aci d, 5-hydroxydecanoic 30 acid and 4-hydroxydecanoi ¢

aéleélunE%&rﬁ)lnég petar sercpaip| lauidthe dygrayye carboxylic acid preferably
6ce\§/’1§t 1 gl:ld?g YRRes gﬁ%oﬁpatt&ﬁpall % &&tl(ﬁflﬁ cyk}ﬁgeé‘erlséﬂlbﬁﬁf fdt &ﬁiyester

act one a- caprol act'one su
f maﬁm@fdtalﬁablatfmmotvaﬂblomere d@fferent hydroxy carboxylic acids or lactones

thereof since this aids solubility in the organic medium. The hydroxy carboxylic
acid may be saturated or unsaturated, linear or branched.

Examples of suitable hydroxy carboxylic acids are glycolic acid, lactic acid,
5-hydroxy valeric acid, 6-hydroxy caproic acid, ricinoleic acid, 12-hydroxy stearic
acid, 12-hydroxydodecanoic acid, S-hydroxydodecanoic acid, S-hydroxydecanoic
acid and 4-hydroxydecanoic acid.

Examples of suitable lactones are B-propiolactone and optionally C;.¢-alkyl

substituted 6-valerolactone and g-caprolactone such as 3-methyl-6-valerolactone,
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6- val erol act one, s-caprolactone, 2-nethyl, 3-nethyl,
4-met hyl, 5-tert butyl, 7- nmethyl-,4,4,6-trinethyl-
and 4,6, 6-trimethyl-c-caprol actone, including mxtures
t her eof Pol yester chains derivable from
6-val erol actone and s-caprol actone are 5 especially
preferred. The pol yacryl ate chains are preferably
obt ai nabl e or obtained by (co)polyneri sing

e BhORS! LT PFRIE 3 A oRSEURA! i, i bt

yner acl

(ﬁfémyq)-[kﬁh loVrifebty1-21 Aoy 4361@%51{1&!4 leéi):alﬁbla@t%h@r $nJllﬁcﬁHg mixtures
(nore preéeferably & 8) cohol s and acrylic or
(Ihd%Qﬂ kyl substituted acryllc aC|d) 10 As discl osed

her ei n ore pol . ane d| rsants contajin

i xt ur BT ohy s KBV R e Geaons el yi-stigolecione are
|@&ﬁ5ﬁh ?kq r&palns By way of an obvious variant, the

pol yeste pol yet her and pol yacrylate Ilateral side

chalnsThaypbheuBbmweduws mﬂxtpnésabw smmmnﬁﬁaiae obtained by

Thu {ﬁlﬁgrﬁﬁﬁ(grgﬁ g’(’)lﬁ ﬁat ée%s/t%]? ?pnegﬁsl (51 ﬁ}%crg]é? psters(e.g.
15011}%&*“%9165@?1\’@5@6f{oﬁﬁﬂtﬁﬂy'G%r BRYIOlbs @l Er AR Rbm C.

yester, P pol yacryl at'e, E yol efin
S i(merecmeﬁewb Q- st)laé:Ob@lls yod é‘tfﬁhﬁ er di- s@déylssa stitpted acrylic acid).
pr ef er gbl h 10,00 r a
ot or o SR, B Btralst e Bo TR HisPESUEY ey contin
t hﬁﬂu?es@@@olybiteﬂ polgkthor pidefodyacedate atrat ige chains.
nunber - average nmol ecul ar wei ght of the |ateral
pol yesBérrwaw Yt HEYIO%HaTWayH@r polaesters palyedrniand nobyacrylate
ﬁgﬁﬁ's ; f e
68agerlale ee gpeCI g]]gg ;heﬁ%sglx{gggg I? ﬁjrggsglgé%&%gmls oség&nexample
h éregiahjesfeo aed pmltmrjziamlshrmmlamfs ntadyecopaiiry a1 pelly bihaemb ety and so on.

essent i al | i near ore, the.isoc at s fro
whi ch. 0HE HmEsERLRC rofistlat v teoh Gy BIEg) RPIYgrigFe Palyether

f HGI‘%&@I&% ik %ogfolé‘ﬁrnoﬂli@ Qalﬁsolnzth% pomfrahﬁ{eeélgﬁéi‘ﬁny id ﬁl%f@rably

espeC|aI y approxi mately
I aofeglahtestlae l@tQOiOn npot pedtrably nuolgyetdrghan ;@Dand yelswﬂcellly not

o 21RO TR S Rl PP S R rub SRSt LI GRD weighe of

t bR nesidigy&ier! polptmat aﬁbg RBMQJr?P&Ve §iag cAfME s h@f 1eRBKBan 300,
and secondary) groups of | yester, polyether,

palojapiefdratdy peslesschan 90 @mﬂ e,se@qw,llyamcé)lesgﬁhapio%?ol efin.
Wh I :
en t gg dl&tl sreg hefc'eugaefo eajth% Ba%bﬁopol é/% @%g}oﬁ%%t(}:ljﬁfe is essentially

preferably the resi due of

ctinéai ﬂ?hel%fdrb,&he isooyanyids ﬁxmi which lﬂ]ﬁdel@[iersmMﬁSTQb@h’lﬁabYé preferably
and one_ second arg am no rou whi ch react w

wi t
i 8oy anfipetionglityorb feary ?o@ apaoyetpﬁeﬁrablyhémﬁl 2fhéo 21 and
h¥ﬂ%9§%§ g@gxﬁﬂ&agzqyoups are preferably separated by

up to car bon o

The lateral side chain polyester, polyether, polyacrylate or polyolefin chains

are connected to polyurethane backbone by oxygen and/or nitrogen atoms which are
the residue of terminating hydroxy and amino (primary and secondary) groups of the
polyester, polyether, polyacrylic (especially polyacrylate) or polyolefin.

When the lateral side chain is a polyether it is preferably the residue of a
polyether which contains either two hydroxyl groups or one hydroxyl and one
secondary amino group which react with isocyanates at one end of the polyether

chain. The hydroxyl and amino groups are preferably separated by up to 6 carbon

4
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4 atonms. 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 |less than 5 atons, especially 4 carbon atons
and one nitrogen atom 5 It is also possible to
p re I |
5&38% WH& ﬁhé’ g)%ﬁy?em'f éorn?eﬂhsa t&8 P@f&?ﬁ g@?&hﬁg é*?@% %e%% with
gmummte@nh@ham@efbrawﬁ kbpatMManpttGSI 7hatdbms msﬁedlaﬂly €6 sarbon
preferred. Wien the |ateral SIdF E L L yester,
. ptoms gadenemilEegenatem di sl pyeferied thasd %@fff Y r\swlogﬁoups are

tfb%f‘it&isbyt 168 Qﬁéﬁxy hiofs oéép§c15ﬁy ® Eﬁ &0 % oRs ahliBne nltr_ﬂ%gn atom.

ester a| n 0 whi ch react I socyanat es.

hi/rdlsc»kgd p@ssrbﬂmiin arespal&l 1she quﬂp(efsamaﬁbm s @phreticedviiigh ogntéios two
17 at ons, eC|aII¥ arbon tons .and one_nifro

en .
APBIRO BFOUPS GEpaBmaly PhARF crarity FRURC drauRsGVRICh Teact with
hydeanves BLOURSs Rk@pregaigat ed by not |ess than 5
atons. \Wen the Iateral side chain is a polyacrylate
it is MYlehehealdtsrat side chain due pofyester, ptoﬂswa@ﬁelgﬂlbb’c hewhdidue of the

cont ai.ns hydr. ox 0 at_one

SBPRURSPAER COHENE e hRRH rolBE oE S o aplygster chain

Tmldhmadmmmwdyagat@y PEhekRIrokya foesiailaye Seppreidrasly Rypatited by

to 4 carbon atons, for exanple 2 carbon atons. |In one

eﬁﬁé@lll Arafms, @P@Cﬁﬁvyé@rayhoataéomg apy eBRALrogeR atoR. aHdt peecially

t

I er a ﬂ&t ﬁf@)&ﬁé%%@ ?%%ﬂtbyl ngy\g)brgggltg baltoms

the r ercanetheiataaps)ﬂey olheefﬁ isha mlwchykacmﬂt & prefeeatilin elie rtemue of a

hydroxyl%(iJ or .one hydroxyl and one 20 sec%ndar

aRPHacTy wt%lg%\éwo vhyfiFP’ﬁYs%@}}% at eue gnd fihe melperylate

t h 0 r gup

iR AL 2% SRS aiey B RY BTG B¥Ppreferably

V\hmaretthbb)pmﬂ) {0t eztrbnn gtontsafon gxatm\pzie Byad rbeyalt orgs. oﬁmpmlewtnb@khment
act Wi th isocyanates th refe abl ar at

s SRR apaandie Sk Raenahe PaleREhiS ofira

nitr OQM&ttﬁmlatEItal kidle 2h&iA @raeﬁcﬂj?dlgﬁin ‘ith@tpr&f@ﬁbty\’\@le residue of a
hydr oxyl groups are 25 separated by not |ess 5

apeln‘gleﬁeswb@h alontaing eiglreb dwoalsiiexyArgfoepseon ong @géﬁ@xyl and one
i.s al so are the dis er ant
i

Pecr%ngar% oalmlg? SF3Up @hre%cg mngl If)?rgc afigtes 2 0{,1]% en ¢ polyolefin

( chfin. [Mhe m@ﬂmxgn%mmﬁlacg}a@kw e PRIGALIGT s@pmbedw @hto 6 carbon
react with 1isocyanates but this is |ess preferred.

TR spEheaitke palyolafiso copeins i Yy&eRtlaprouan virky react with
a ﬁgﬁﬁfna?eg]tﬂ& &e gaqgfgrabﬁpségﬁ%lt%gbf %B 38! 1t75att{)1@§ re%Bécialﬁ} P& Carbon

such’ groups rove
despersidhineidityogeh sane Ipardldocpeferedghdtitis twd hedrarplugrbups are
of acid and/qr am no groups |q
separated by not less than 5 atoms, €specially 4 carbon atoms and one nitrogen atom.
It is also possible to prepare the dispersant from a polyolefin which contains two
amino groups (i.e. primary and/or secondary amino groups) which react with
isocyanates but this is less preferred.
The dispersant may also optionally contain an acid and/or amino group,
including salts thereof, since such groups have been found to improve the
dispersibility of some particulate solids. The amount of acid and/or amino groups in

the polyurethane dispersant is preferably from 10 to 180, more preferably from 20 to
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t he pol yurethane di spersant is preferably from10 to
180, nore preferably from20 to 5 110 and especially
from20 to 60 mlliequivalents for each 100 g

pol yur et hane di spersant. Acid groups are preferred,
especially carboxylic acid groups. Wen the acid group
isinthe formof a salt, it may be the salt of an

al kali nmetal such as sodium potassiumor lithium a
. T |
S, L g5 B3 ead ALAYLBTER 3 5 pigrinc

c dispersars UAidagroapsCire Bredirkad, espeaially oabyxylioaeid gioupat i on
or bengz Ikonlun1cat|on e anmn may be )
quat er nY E8dhepoif ey anﬁ% forg %usaé_t/up ggy &ﬁé?% salgppp alkali

e?dl hyds s lﬁﬁag&a%um b(ﬁ'nH‘EYl ncfhl<1 osrahd&"‘ at ra‘?ﬁlgé ?E%ﬁ/ as Cig-

e aC|g group, n present, 1s'in formo
f plglanace dr ClBaMheriatmine i @b of aapptersry amin’memfrm cani@f such as

[t be the salt of a ni c. ani c
2 e atioh B oA ogon af Doy BoBRA GricR. 4BF dnihierou
agfRlive quaehfsed W@ﬁ&foﬁb&% a HRE AU IBRatE! KER as WRGAhy] sulphate or
preSent, is in non-ioni sed form The pol yur et hane

dbepat sldmldmyr@rgbiy ¢lomecad graupe whes ipchsentofs ifi gherarinved the free
conﬁsunds havi ng a nunber average nol ecul ar wei ght of
32 to 3,000 together 15 with two groups which

react Widd thsasyianakesp isTietheofoyur it hase 1@!@@%@@1&& salt of an
may al so have term nal poI yester, poI yet h
pBIOjERaNS PeTEaE apid) yibtaatles ofipurnacid sa@my@mhmwaaced and acetic

B e N

havi ng Taalpolydrbdamndispenup whi cdiso @antai thet Residue of formative
i socyan . 20 The total weight percentage of th
s 6PIRPHN %égmag & UEDF 8Yerase BrHHAPE el THam 3P40 PO together

pqlltyl%vgté?ggg thap&glgtth ;Sg,?y%gt@r ably not |ess than

20% nore preferab not ess than 30% and especially
not | eJbe tpko@mretﬁ%e dhspermnalma:y piseflave g¢erntiht pdlyesteropallyether,

ht percent al ven ol uble | ater. an )
B R REL R Eer By sy i HiR ot SR £ Thoge dggeribed
gh&RIMBEfd &dt 18O YateAPEIRIRY Bt &BbidinaBle %rﬁ%bﬁlgaoﬁllﬁﬁrhavmg only
80% for 25 instance 45%to 80% or 60%to 78 In one

e isoiergsorp whieh r @ﬁtﬁlwlﬂeisgwnatp@r cent age of

sol ven hl e Iatera term nal ajns in the. :
ol yur a0 i Ve HeRleRloe® DLk SO NG PE I8 A yfipigp! chains
i ﬁﬁﬂl@r}ﬁﬁy@&%ﬂeodl@&%anﬂ_ tsepr‘é&ta]ﬂbt nPEleSLiMbRQO%Dmore preferably not
sol vent - sc())I ubl e lateral chains i n t he pol yur et hane
di%&@aﬁ% iagd gpraciadlynoy lefstthaned@ot Has 89 prgfpiged that the total

eS ﬁ{i ﬁgljﬁ&btg% of £fent- P&th]: %ﬁ%l%p %%% %%Qmﬁl%P 854 hnd B&Iyurethane

not ess t
dispersant is not greater than 90%, more preferably not greater than 80%, for

instance 45% to 80% or 60% to 78%. In one embodiment the total weight
percentage of solvent-soluble lateral and terminal chains in the polyurethane
dispersant is not greater than 70%, for instance 55% to 65%.

The weight percentage of solvent-soluble lateral chains in the polyurethane
dispersant is preferably not less than 5%, more preferably not less than 15% and
especially not less than 25% or not less than 35%.

The particulate solid present in the composition may be any inorganic or

organic solid material which is substantially insoluble in the organic medium at the
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The particulate solid present in the conposition may

be any inorganic or organic solid material which is
substantially insoluble in the organic nmediumat the

6 tenperature concerned and which it is desired to
stabilise in a finely divided form therein. Exanples

of suitable solids are pignents for solvent inks;

pi gnents, extenders and fillers for paints and

p i i - . i al o .
ok RuEhe) e SRR 1 FERGREE 0 Ko SRR AtutKETvidsd form
sdlevent dyebat hs, i nks and ot her sol vent application
systens; solids for ?il- ased and invert-emnul sion

dri || i HamaEs: of gpikableselidyiare pgments| €8 pavegityinks; pigments,
c i : : r : .
o e el Pak e gy dipprsg dves
r eptacatl briglgesing hgass ddtbsrtilasexilianes ol aslvetslyatdts, iddssand other

and bi oci des, agrochem.cal.s armaceutical.s i,ch

v GoaR e TS, s B neoRe Shg R eH-sradrian (A1 muds;
Puef 8l RUdpaficldsyh atyveclSRindilihids;dali GROEerhh R ARMal9f magnetic
the recogni sed classes of pignents described, for

exmtgiabs, andh magmetihireeprdid t inediaofirg metadahtsusuch napeshose used in

1971 d. sub i si,ons_of , I .
L AibFdeso D, R cleROBAR® apf GRaRRRABERL Fhich are

Exporrldes dxbersidak gasvgenipinggdent s are titani um di oxi de,
zinc oxide, 15 Prussian blue, cadm um sul phide, iron
oxi des A nigkenieflipgriculate solidels Rrbemaend ficHe any: pf Ggwecognised classes

gi ?g%gx{eﬁts de@%ib‘é@h{&g ﬁg{l‘[‘e@g@ﬁﬁ% gg?h Yadahe tﬁ‘é‘ﬁgﬂf&h% fifllex (1971)

es an ZIl nc, ari
cahd isutvsequnght revitivheofand sopphldnmandd tlepgot edeeahe chlptehheaded
are commercjally av?LIabIe as greenish-yellow to red ,
pi QRS unbEMRlge of iBgrganip igRee are diFpumpdigyde, zinc oxide,

ObARGiEn HEAT L&imiaRd sﬁl?ﬁid@,h ril%ﬁeéxidﬁs)é(avr@hlﬂfong)ful‘gfgmarine and the

organi c pignents are ose fromt azo, disazo,
colmders pgnent, intludingdelgomatesndanytatmeand mixed chromates and

i sai hdant hr one, . ant hant hrqne, ant hr.aqui nong, ) )

| SOnEn BRI sine. b GG AL M B O RE modifisations, tereot
PRLA SCYIMAE cREY £2ilale RBCLaEidh-FQRRE o red pigments under the
pht hal ocyani ne and its nucl ear hal ogenated

derhenprigeese, dandoral middlealosangef seacketl anthasd chragpgs. Examples of

mor dant _dyes. Carbon bfack,, althouygh strictl S

i ROt gan Plgﬁwﬁ%ﬁq&{/ee?‘?‘??ﬁr%"‘ini K &0 28581 enps?é‘é e (Pigindigo,
| {relafihS@R! SisBthdpit@fRee! | @aharthoher rathraqdadicc RogiBeftasthrone,
are phthal ocyanj nes, especially copper ) )
pHiMgNdeyaio e SUINAgHEA9 08nd dplthslegyaninen fareshr eresially copper

S?fét?&l%% ERNGR it c[LaF B&lﬁ?%%?ed%?iv&@&e@O%dbeh?ocfé es SR basic

erred particulate so s are: extehders an
f bhd etosdantidiresasCarbbic black adhbiigh strikile norgemicy tbebavas thore like an
chal k; particulate ceram c materials such as al um.na
organic pigment in its dispersing properties. Preferred organic pigments are
phthalocyanines, especially copper phthalocyanines, monoazos, disazos,
indanthrones, anthranthrones, quinacridones and carbon blacks.
Other preferred particulate solids are: extenders and fillers such as talc,
kaolin, silica, barytes and chalk; particulate ceramic materials such as alumina,
silica, zirconia, titania, silicon nitride, boron nitride, silicon carbide, boron carbide,

mixed silicon-aluminium nitrides and metal titanates; particulate magnetic materials

such as the magnetic oxides of transition metals, especially iron and chromium, e.g.
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30 silica, zirconia, titans, silicon nitride, boron
nitride, silicon carbide, boron carbide, m xed
silicon-alumniumnitrides and nmetal titanates;
particul ate magnetic materials such as the nmagnetic
oxi des of transition netals, especially iron and
chromum e.g. 7 gamma-Fe203, Fe3M, and cobal t-doped
i ron oxides cal ci um oxi de, ferrites, especial ly

ti
ng{l |41||C D3 %g&)ﬁ‘i’ %Eﬂ %EIB d(ﬁ%ﬁ eg%lfigss pgag%g}rneéwde ferrites,
agspeciatyrbedirs faicds; aﬁiﬂhlatal ﬁamgbs;ledmlaﬂllyuﬁeftalaémn nickel, cobalt

car bendazi m chlorothalonll cozeb nd fire

r 8iy @H%&ﬁ hegfnagiachemigalhsyah 2y ﬁw?@waicgiea tﬂ%fen carbendazim,

MRRBRRhHONYAT B EE{ 3t 38 cﬁnﬁ%‘ch‘% %I&ﬁlﬁgﬁn o;&i?eﬁe and
era lumor a

conposition Is pre y a po ar organic
sulaghesnim dydrpxmen- pol ar aromati c hydrocarbon or

hal ogepat ed hydr ocar bon the term "po
ol ot QR DtEep IR RGeS i b SR S aplegplynpelar organic

| bhfddiugh Obr reSuBsteRRAR! @oBfpolaer Hidﬂgat&m%%l%kﬁbbﬁ &t ledlk%enated
bonds as described inh 10 the article entitled "A Three
Dhydmsirberal BAptybﬁ dereh “pdarSoihuislakipn yo thyy oxQaniwl regdiem iglmeant an
i n_Journal Pai at

2B RIRR P Mot ST PR o0t fin s R bed in
bemdirfigle reuﬁﬂv@r“@frhﬁeeqnlnmrs@n@lsw@%am Sowbilg” Aawley et al
mentioned article. Exanples of suitable polar organic

| iydeudsal f Paditi T@bnoleg}ae\’@l 385 pS At pyee 4%)-| St OrgaRig| media
|
OB LA RBL Son AL Fuel S N7 o ARlRcd gy e abov

ic exa
suehtiomdeiradlel y strongly hydrogen bondlng Iqu|ds are
given in the book entltled "Conpatibility and

sm ubi Exppplepypitiyiipble ppqlarapreapig ulih ais fRingy cehgyy, especially
NGRS dpeyel: Hﬁg"sse affr &%@tésﬁ["% aﬁeﬁbng?b%@cgls 141c0M10298 Samldes

39- 40 and t |qU|ds al in the scope of
t hnteesuw spedific ewgpiﬂs of $ucd}undieaaiely$edng1201yﬁmgen tonding liquids

Preferred | ar or ui ds.are djal kyl.. ket ongs,
C i, ErveS tor e Sfock PRI CatiiR S SelBpin S afiiitg Metian
e%ﬁ%ﬁbl@éd' M 198¢ B%/ |N(ﬂf€é %V&@ﬂh@lﬁt@&goﬂdﬁoﬁ&gn Bk 2 14 on Tpages 39-
including, a to car bon atons exanpl es o

t He apd elfeﬁ Hewidanll faélswéh,mam scoppoé thertesa ppliag gtg@QICtlmerdeas used
n%&_be nmenti oned di al kyl and cycl oal kyl ket ones, such
55" acet one, nmet hyl et hyl ketone, diethyl ketone,

dl - i sopréd@ydd kethoBesanBLqYils af0BAlN kelo@bQNdkyl esters of alkane
di -i sobutyl ketone, nethyl isoanyl ketone, neth

ncafhwyh@e@eﬁle add afkég;%lﬁoﬁea@awaﬁesucm k9m1deﬁ®F%n1§ecw é@: and
T NES L i i BTLELS cLORPEER A BEELALPd oy
ﬂptdﬁﬂk@d h)d[m@s/ﬂﬁ&ehﬁy&)eamdntﬁid&yldlalkyl 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;
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butyrate; glycols and glycol esters and ethers, such

as ethylene glycol, 2 30 ethoxyethanol,

3- met hoxypr opyl propanol, 3-ethoxypropyl propanol,

2- but oxyet hyl acetate, 3-nmethoxypropyl acetate,

3- et hoxypropyl acetate and 2-ethoxyethyl acetate; 8

al kanol s such as net hanol, ethanol, n-propanol,

i sopropanol, n-butanol and i sobut anol and di al kyl and
cygh el R g S I

¢ dfka hcﬂyd ﬁu?%nl%g g‘ﬁ “%t i’ P@J ndn?s"Bf"é’an"lo (g3Hiagel and
| isgbutdsolvwind ciuliogyind eydl&eadheresdchas d&ltlgrlu etheoand ﬂetrahydrofuran
adm xture th the aforenentloned r solvents,

ar omat i1€° R %ﬁa@&aﬂyba%po AL CEERINC g@nﬁw KR Anbe wfieﬁ@er alone
al} Hpe?cﬂhlgtul?é’ diBGRE RRR Lsd’ﬂfé e@?o gf&ﬁo&ts he tﬁﬁr%ﬂﬁt h%/drocarbons,
oct ane, decane, petroli ates su e

S ptila‘ni ds, tolemearal xyerdes ahp‘lageﬁla&ﬂoeald)ohssmhdts hhsdnegkepadredoctane,

? lfi{% ?,g]:)egrog{.lﬂya' Ea%gg S hydr oﬁgé?ﬁglﬁ,eﬁ%l%cﬂooqfé vegetable oils and
C hh 185 ARNIZ @NFhatfeX aAP! @r%m%c SH dr8kiBoRO! BEh I &S itAshlo@Sethylene,
the nediumfor the dispersion formof 10 the present

i pershiorasthyleneantlichlordtennaineg r eS| ns such as are

sui t able . r.ation

chi peFopmiesof SORRPRUR 9 bt B2ueb B hE offftsiop form of
ad jrodest 1nv@tﬂiiﬁp!n%3'11@1f-fo&ﬂﬁig re§16d fichial ateligtatplefyrait @Rparation
such as Versam dTM and Wbl fami dTM _and cel | ul ose

ePhéiks, painshendschiphiar welinuasees apRlicatipgy suspcsonajeis ipH inks.

aﬁ%‘g}’@ Pt SUC@&@%% g ; ﬁBg)aﬂltlci%,e SlcRSas WG ARG 8 RO W atniam,

el am ne-
pahd estlelbiaetians, nach wsnahyile byltidoset et Wﬂ@l@?tﬁ}idﬂg{yethyl cellulose.
acryl i ¢/ mel am ne-f or mal de, |ong yd and
nﬁlxemplﬁédpé paig n%esglachncg Cacthprti @lbn%LW@a aglbrsfrygaldehyde,

E éﬂ/rﬂelqayneafo%ﬁaﬂa@h@fe %ﬁa%dgéﬁhgda&%a//ﬁl%fa%{mé _EsthAal Idehyde,

|ng t he so-cal sheet di ng conpounds an
blddg mlmjkscd agl rnuitrfmedlaisesvdmsubh ma@crjde: anfloreajdld¢tydewi t h
[ [ | ers., Suc

reinforcing.fibre nd fi noul.di.ng ..
Compouris T3y hedth e S VRS 1557 e dhe so-called
NRINRET ABAIdMYS I:c)o [pgﬁﬁﬂsnsan@nfnhlk' atbuldins aldmpiu@bs which may be
Pol yester Techno ", CGordon and Breach Science

plf;bmué:ﬁl’q@f smthlgwforcr;@ggeféﬁ@snnd dillepg8. Such wewlidingd compeunds are

- HERTER! BURETE AL AR el B X, B Pl R

OPgBBkter Mhul@ hiGetass and Budadh SciR@ce gEHIRBERE BAES Pedes 211 to
as those descri %ed in GB-A-1508576 and GB- A-2108143),

aRf?- sedi mentation agents, plasticizers, levelling

S L L e (e

SOhhede théwe (o eot sﬁemanbmstlwtdeberwgm cmdhhﬁ) baidafs;e flvfidising

tggen%so I(Isudchaerl]sd tltlohsg 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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relative densities of the solid and the organic

medi um For exanple, a conposition 30 in which the

solid is an organic material, such as an organic

pi gment, preferably contains from15 to 60% by wei ght

of the solid whereas a conposition in which the solid

is an inorganic material, such as an inorganic

pigment, filler or extender, 9 preferably contains

I g?eg%ré@gitcgﬂt?l%% (¥n % 'tcggb"tA)OJ &JQ%WS&J thg s&?dsfa%gcﬁ 8{1 tél?eetotal weight
pbéé@ﬂ@ﬁhxmprepared by mlling the partlculate solid

in the organlc medium at_ a tenperature which.is no

gr eat el N¢ RARPAEOLIS Predeis Ely. F&FIP"’;W%X' miling ﬁ%@%ﬂ%@ﬁﬁohd in the
S06an BN o 4168 &Ja&uéw 15 SoPalhit SR MoPRlAEANAY not

such ‘as coner phpﬁglocya Ai e, I's sonme

PeRfat @the0b0. HatveyerObhert 1he sBiid id NErull® pAthaloByGddd Figment such
lTquid at a tenperature between 50 and 150C si nce
gﬁ%é@imer @h@lal@ﬂyegmeerlt lswa@émewfﬁ@bbﬁpaﬁaﬁwmm miljigg in an
parti c ere i S
b fing: alFmRdere HiuRsh " SHOFTEE b hatd g grishier
TR e FRQ Het é&ﬂnéﬂiyrlﬂﬁls%tr@amﬁﬁ/ % RABY whbretth€ organic liquid is a
conventi onal nethods known for preparing dispersions.
Thigd, boiling adiphater; andtas amrg%tm distittsgh um and t he

di sper r.d xt h
pei ng. 15jcebRaTEy P e e g Bl e b tufiuhie flnos
t Reowarfbi teparind didpers&mlsl dTh, ake aPipt, GpE i rEahiS inZedliuvh Qhd the
exanpl e by ball n1II|ng bead mlling, gravel mlling

oflIsperaati Mayitiel magedy i RNY torders sheiny e ithsm being oﬁum@ated to a
’Sg{re@ﬁe[gﬁéal Yl%ht%len{ Hf"re%lﬁ!:é Hle 1(9(% & tﬁ@%glgd fPak gg\#tgﬁndté Size, for

Sl ze |ndependent y or 1n adm xture
eketdmeple thyebal galting, brmdh mlﬂmg, gﬂaeeldmﬂbm samlastic tnhiﬁing until the

ot.her jngredi ent g hen _bein addeg
¢ AEPFsieRF dOFBng %IP‘[“ i ﬁwy b ORI IR Gpartice
| §izt DRIFAMRASY bt AhdhnSxtRMWh %ﬁhér'ﬂhéj&gaﬁ@ adidh @r 'tHeC{Héﬁi;rsant

mediumis preferably 20 volatile sothat it may
r dredithgr ingrediecetof mgradidnés then beingladted sl thd hiytae bemglagltated

rati ans such as evaporation. It is preferred,
hgggygwe?@%ie‘?ﬂ%nconp03|t|on conprises the |iquid
medi umif the cohPositi¥n ¢PFEAAFEd iPBryCRASI ﬂfeshcﬁﬁ’dS ﬁf&ihﬁlﬁ lisypieferably
t he di spersant and the particul ate solid,

pivelrileast that nmay Bs readilyergsroved Fogm s earpﬁléat@rsabﬂ;bya@ simple
| ly..at t
bg%)sa%atgh%{gang El%c%nag e%%?o?gtlo I¥1sap fleFrQCT hogvegé; g#a’? Hl%rﬁ%%osmon

on Wei icul e sol'i erab

tb@mﬁﬁ&m@@ﬂ@pﬁdh&dﬂnﬁontalnS not greater than 100%
preferabl not greater than 50% nore preferably not
great eff ¢ rﬁirzo%namlt@@pé%msa%tq yestfatialhy oft ge 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.

10
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than 10% by wei ght di spersant based on the wei ght of
the particulate solid. As described hereinbefore, the
conpositions are particularly suitable for 30
preparing mll-bases where the particulate solid is
mlled in aliquid mediumin the presence of both a
particulate solid and a filmformng resin binder. 10

Thus, according to a still further aspect of the
. ‘i ¢ . i | g .
el S B Al AR ARTPIS B

r asildbaselgope Bidgys pdrticulate lsblid) dsspecarittant ALl AMRQ resin,

70% by metht artigulate soljd based on the_ total )
wei ght Tgpicgife the mill-passecontainstigempPyo 7Diebpaeiaht prrpdate solid
S S 18 n . q .

¢ Bl droing Rbtal Rel i S WRERiI PR RN (o EARARY S halRhiat 85id is not
r &ss than30tahé especlallpastlessathaw 0% byweeighti afehd imrl-basebut

is preferably nat l.ess than.10% and especi al | ot .
| ass LR SORbPIEHGRE B DHE Do NISUST, YLfeg s but s
PRAS&0 ddigeddithin hESE ank’ re@%&[eﬁ’ll?' Yot [EREhANDUN bPfweight of the
resin i s not 48{eater t han 50% and especi al |y not

greatinaput/hand 4096609t vsi ginli-bage. t Reeferaldy, the amount of resin is not

/Liguid,ph f i ] - . Th .
PRl TRt a0 PEBRRY h0C ofeter BRRGANT S TR of the

agontHuo0d/liqRdphase Wf teemBIObdsd. but is preferably from

0.5 to 5% by meight of the mll-base. The pol yurethane

di sper JAntagionat obdisperspriadheynilpsenis Hereniemvan the ameunt of
a . r Al tal ' .

© Bl B0 LY R pAAR i B R N8 bR LB B ihitzbase,

aver ag&hé poluicoinak idigpenshntt mun e repired By any Metlasiekmrwn to the

nore conpounds having at, | east one pol yester,
paTtya ﬁ@ro%tale%ﬂ%/ar&'wa% bsblfeaﬁa}gyt@g%tﬁ?rh chain and at

| east i, QrRURSe PBlyS fels h‘é‘(f'hﬁ_p 290G Y@ AHcASHAMY SPfrom 2.0
are Iocgﬁé at oﬁgggﬁgc%?éthe cb agfhd gugﬂktﬁgﬁﬁﬁherom
pod yéster, 20 pol yether or polyacrylate chain(s) is
|aterally disposed in relation.to the polyurethane

ol yroP) 1K BbrTasec FOBRITghAINAL dhelci " o8 oDEgbReseher.
hﬁMl‘yﬁl& Bt &kl Hol9bleANl DIRIQT fMdPat [ed¢! 6 NHoBAl Which react with
t_ereo?, and at | east two groups which react with

i soeyanes edhchiyredpedteshall one, endnef the campeuricdosushtthatethe polyester,

caompounds havin nunber, aver age .. 25 .nol ecul ar i.gh
PR PR S P A B Tl o T n PR T gt Mo he
Whbighiretieas polywiek Badkbosiyanat es; e) optionally, one or

nore conpounds whi ch act as chain term nators which

¢) 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



10

15

20

25

contain one group which reacts with isocyanates; t)
optionally, one or nore conpounds which act as chain
term nators which 30 contain a single isocyanate
group. As noted hereinbefore the pol yurethane
di spersants have an essentially |inear backbone and
consequently it is nmuch preferred that conponents (b),
(c) and (d) 11 contain only two groups which react
S t I e
§> as&rgy ?g@c J (Vh;c% Radt fxrng[pn g&y §aqe§2 g‘rf is %186‘%9&@3?& that
esmepm&lnt ) ab)sawﬁmztlsmamqeof fao® 2. BtosO hndredpgcialty about 2 since this
l.i nki ng bet ween chain he pol y urethane

Cros
d?_@ﬁi‘ﬁgféﬁ‘flg Crosfy fllémg@r:weee&ﬁﬁaﬁe ¢ phlyuleghage dispersants
0 | SoCRRGE OLorfoHht (850 dilbLAEY NGNSty SUR N oGt BRates such

t ol uene IIS cya ate orone dil socyanate
( hPElh)ener'chl)sac}edaues(GWhnsnphoro@lbilﬂlii)socyanate (IPDI), hexanediisocyanate

iﬁ;@?&%)‘é qgl&qd: Iglz.%i:gg%g?etee 15‘1\1/}%?&/? iji;)henylmethane 4.4 -
d t e 244 a
dﬁﬁgybﬁﬁ’”hﬁy:@@ aepi, - Syhogmnanaten akolils 20 D) o
Pdief elohilyymetbompérediisot gdnates(HNIDIhe Prefdi@blyo comiRBiEnb(a) is either
ound having a polyether chain which is
E%B&ﬁﬁﬂgPrﬂyﬁﬁp preferably poly (C2-3-al kyl ene
oxi de) THEi &lnifRAE ahf§nd &S olyaidr GM@%Meetrgyb&ﬁsonem (b) is

oxi de) and also preferably ‘contains two groups which
r geederabliyt h |socyanates Preferably, the anount of

RN Ga5el 418, e o SFams i b B0 e el g an

C BRb preflRBIyecati Andtvid! BRRIHs AhidBactOwith MR, Rt | Pl@fedably, the
pol yether lateral chain into an organic cong ound whi ch

c ameantey etlydane ogidsup keswiiae HO%q adcaspegiially lessgagmaie dy weight of
T t h
htéhpol{é(%é fl gﬁ%/feg% %gwé? 6%%1{1' %ﬁ&goarrg b %HHI%GIV\QJ‘{ \)%g&sroqqﬁéorporatmg a

( pBlyéthat kiydral rhaidntdenn cﬁ@z&ﬂ@cdfﬁpbdﬁd vﬁﬁﬂv&ﬁi‘[zﬁﬂi ihgse groups which
attached by 20 isocyanates having a functionality of
t R3COVIthbPEYaneSipounds of thls type are described in

US 4, 7%!15141? thevgaéé:\t}rér@ YI%J 11 Aoy witk ?S%E&enﬁte@ are both
mono- f unct'i onal yi socyanate t

phpdiogd, a palyt ((?alzl4l-eyk3datptpexhd|e\; (chgaanmae bei nd)raremedtlﬁteetached by
and reactin

i nt.er t e Wt oun
op LGS it AT OSSR r UgBA and RO st (Higtpe are
a@édcﬁ@eJ‘MﬂUSW’}’%gf@U %whzi%\/@o@s Wqﬁérﬁ[a'll?‘}eé‘cltlﬂgsa Mbno-functional
conpound of this type may be presented by the fornula
1polyether with a polyisocyanate to produce a partially capped isocyanate
intermediate and reacting the intermediate with a compound having at least one
active amino hydrogen and at least two active hydroxyl groups.
One preferred class of compound of this type may be presented by the

formula 1.

R2
- -~
[RO(CHchO)m— z X%Y+N < ]
| p R*4 4
R1

wherein

R is C;-hydrocarbyl group;
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[ROCH2CHO rr 21 ) mZ- X~Y+N ERs ] LLL g R wherein
Ris O _2o-hydrocarbyl group; 12 Rl is hydrogen,

nmet hyl or ethyl of which |less than 60% i s hydrogen;

R2 and R3 are each, independently, G -8-hydroxyal kyl;
Zis C2-4-alkylene; Xis -0- or -NH; 5 Y is the

resi due of a polyisocyanate; mis from5 to 150; pis
fromlto 4, and qis 1 or 2. R may be al kyl,

ar al kyks ; eyl oal kyl - ' I It
IS pre era ¥9 eh%’hgfo gy%hen 1%?%5?£%b§%%1§#%%ggmh
cycl oaRkyhd R alteSeapln eﬁ@paﬂieyltlsa%&mbmlw;l such as
cyclohexyl f is aryl it is preferably naphthyl
or phefyh ZVﬁ@Wfﬁe1s alkyl, it may be linear or
branchgﬂ» f@@ﬁerably contains not greater than 12,
nore pre erag y nét greater than 8 and especially not
gr eat el is bnredidud 6f xpolpsocyahates. It is especially
preferred thaé met hyl or butyl. The C2-4-al kyl ene
r adi caf® B & Sﬁﬁgg by Z may be ethyl ene,
trlnetby§§5§1lu¢4agdpropylene or butyl ene. Preferably
mis not less than 10. It is also preferred that mis
not greatépr2han 100 and espeC|aIIy not greater than

80. 20, ,\Wen bl e to l'ink two
differ gn]fle%%ef 95@6?&?&?& CB’B ﬁ%t 2}% ns but it is nuch
pr ef er MerbntRO&tarslky1Sit s préfegably B@nz@DbNI@ﬁ@WHﬂe has a

functlonallty which is greater than 2, the npound

whi ch ¥éheadkisowelenlkybl inipfesaly - ﬂﬁY@O%lhfdrﬁuéfh@ prsiapexyl.

(21, 10 R B Lo g 1P 1

di i socyawatR.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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Wen R is a mxture of hydrogen and nethyl and Z is
1, 2-propylene and X is -NH the conpound of fornula
1 is a derivative of polyal kyl ene glycol am ne such
as a Jeffam neTM M pol yet her avail abl e from Hunt snan
Corporation. Preferably, R2 and R3 are both
2-hydroxyethyl. 30 Itis also preferred that Xis O
Cbnpounds of formula 1 are typically prepared by
ei%if}}erﬂgre 0 1%81 56 utlaciédaaauntﬁoéhg c{e@%d %0%2 xﬁtq value is reached
' SoCyana | R an i nert Sol vent such ol uene at
aoptl(alall§ nfpﬂfeqireseﬁcmf dnraoid &thlyw. 106Ke embiddimettehelasd cadlyst is
i socy anate val ue i s reache optionally in the
ppafé%lﬁ@él dr agpthsi¢y %damsmy ¢ acudncaéﬂésté%wpheiﬁhe toeperature is
a Peamet, g&&
ﬁg acl %€g§§'$§ﬁoﬁgﬁg ent eCtenpgﬁé{u e thggannne
n&uqhedsldyethmdimade tsadded. ween 40 and 60C when t he

e Ul GRTROMI ARG o fire Deehape! Bt TREEMLIb) by
C%ﬁﬁﬁ‘ﬁ?Btpo(lbe;tnl%yleﬁ@%%bDQm@nd)%{eYhﬂ rert&@yh%ey @rﬁﬁﬁéﬂe glycol)

nono net hyl her, a poly (propyl eéne glycol)
batopp ety egther oraa Jeiffarameﬁéw skMieepoluet prohgi\englermhlamr reyerage

a_nunber avera t. of from
g o R 3P FoptaraG et Mih d dhsGyardif Pl 1) opigned by

digrtthasrhamd ne. A second preferred type of conpound

whi ch can be used as co onentm£ L of formula 2.

R4 2 Rosecppigmefepid typetofRgmpRrusthy @hr@‘anhzsus@d ewcomzoa@m (b) is
R T A aﬁugeflned herei nbefore; R4 is an isocyanate

react 1ve organi c radical (group), R5 is hydrogen or an

i socyanate-reactive organic radical; and nisOorl

Exanpl es of conp unds of flormula 2 ar§4disclosgﬂ in EP

317258. 20 Thg, |48 i[ca epresented by R4 and

R5 is an organic radﬂqal i ng"«

i socyanat e-react | ve grgup, h as -Cd, -SH, -COOH,

-PGBH2 and -NHR6(i n

wherein

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

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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which R6 is hydrogen or optionally substituted al kyl.

As specific exanples of isocyanate-reactive radicals,

there nmay be nentioned hydroxyal kyl, hydroxy al koxy

al kyl, hydroxy (poly al kyl ene oxy) al kyl and hydroxy

al koxy carbonyl alkyl. 25 A preferred type of conpound

of formula 2 is where nis zero, Zis 1,2- propylene,

R4 is -CH2ZCH2C(O -O(L)g H Werein L is a hydrocar byl

g I

E)g)léparé) {)l%taﬁaglgwu og{aﬁ)ﬂ'ée Wﬂhg E\ﬁrc%% Xd&ltlél’? re%cﬁ:gn &P% @dalkylene

pb@fde) afmlnyalll;ylt ahé} mbdoamﬁé apdenf leycab;kyy ﬁinctlﬁ?ﬁalle&rylate such as 2-
dr ogen. npounds of this 4 type are obtainable or

oéY‘éfPﬁiée& %yaqrﬁ@tw& WO RERRY; o%ryléf&ct .%rﬁuaﬁaﬁs pyrge of poly
féﬂ!sﬁen%mdg Ig&)oa +é§ylnoﬁ$ﬂﬁﬁle mgngl@n} Fanﬁﬂé}Ma series of
roxy func i onal cry ate suc roxyet y

apoly/bthbﬂ orilihie fioay ;Htmpsyrhana@ombmnen AF Imreaettdnebetwaerc ¢he poly

¢ R Tede TR RS BE o8 s Gk Ay Sosy A rang acrtate i
0 o}lq)geahz maﬁﬁ@inoﬁoﬁlpﬁé %é@ﬁce Eh Qir rﬁac&[l é){bn%}é/bgl%noft m to lOOOC

al kyl ene oxi de % nono al kyl et her nonoam ne and
20h xyinfthe présemes! ofaz pplyaesispison inhhiteal sugh earhyeguinone or

out res nce of air and at a tenperature of 50
guw&é@thyedgi y|t8 SPTy in the presence of a

pol Yy Me NS et prefdrivdithpd O codipoln@sf Ry fiuRGUs RARE: ®Fs zero, Z is
butéﬁat ed hydroxy toluene. 10 Another preferred t){l
Froleng asd R andB areboths2pidiosyethyls Gaapppungs pit &stype may

2
ZABSEIENS, AU R TRy IR AN M e i
pelhyleat kyide nedexiclie) conditnal kyl et her nono am ne with

et hyl epe oxi de under aci di,c conditi Yet ot her
pr ef er NEHARAPRRE Pagl eré%ﬂrwaaﬁﬁcmp%ﬁr?é? HM%IW g NS 7o, Z is

z ? r 9—8_%&6?16 and® R1 4s %}Pﬂ%t&@)" I@S@ﬂy FA éigﬁs is V\%drogen Wherem L is
aa Huydro&emybgﬂoug m lalko@y gacblipo yyefgmblyp, ispa €6 ¢o &b Ihydﬂocatsbyhgroup

C tp C3 droc r
Tor ooty epir arday 11 3 Breffian ol o ¥ Rt gty R is
' ﬁydr@ﬁéﬂ 0g®thp ogﬁ’dﬁp@f‘mﬁ’sst fe hil Be tpYéiﬁré&faNy p&cﬁﬁgi‘ﬁ%&ﬁalkylene
by” reacting a pol y(al kylene oxi de) nono al kyl
mowidenmione alivl ietheb suanoosiaing twitle hb@t’mneu sctOlelqgmealcml\mﬂent of
| ene oxi de. under..acidic conditions. Poly

(Sﬁhﬁﬁné%l SNBSS ot her nonoani nes may al so

be obt bRedikyidmenaxi@aChbrsnliefl ethddGhyndaddifds! RBE alsi L pbtained
monoal kyl ether with acrylonitrile and hydrogen
r QU980 OE or Bty atkylankeoxidn)| @W%&y@éﬁ@ra\mﬂé @ienitrile and

Wﬂ%r%ggl #08cRh fcrcgrdn?gstopﬁlg\fbl%ﬁhg ggl'*?e?f&lr iREHe where R and R are

as previously described.

A H NH
RO CH.CHOL 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

15



10

15

20

02 /" ROCHCHOH/ CNROCHCHNH 1 H1 RRZ2A25
A further preferred type of conpound of fornula 2
where n is zero, Zis 1, 3-propylene and R4 is

2- hydroxyethyl and R is hydrogen may be obtained from
reacti on between poly (al kyl ene oxi de) nonoal kyl et her
nmonoam nes of fornmula 2A 15 and a hydroxy functiona
acryl ate such as 2-hydroxyethyl acrylate or

h . I t N
S YRR e BRI AA e stpt 8 LBV BEEIEI GRS farorypropyl
f aclakea 3 RO(CH2CHO) m COCH2CHZNH - W- OH 3 5 R
wher ei n RL and. in are as qg{ g here|nbefore and W__
is C2- é\thgfimfé%d bipg of sepeey WBIC tPAY Réesed @8 rprnARRNt (b) is
OBfﬁﬂhﬁltype are obtai nabl e or obtalned by the

addi tion reactlon of a hydroxy am ne and a

poly (al kyl ) urth, preferped
type of con%g @ S@ﬁQ%%¥% Iﬁged &@ onent (b) is
10off0HmIa4.-Rﬁdﬂﬂﬁlz_MLdﬁH@T z4 On 2
wherein R, RZ, mand n are as defined hereinbefore;

N %nglt Snd LAY gﬂ gepﬁédo 86RinBEfote afld qykﬁél Cas Qafk?leﬁ‘e and
di val ent el ectron mnt raw ng group; and 15 T is a
desetially diyderecaCoaponadh oathiwhymharagbteiaably or obtained by the
S K/Plgltle{e uc?cﬂttlosn r%réct?o%ncgfa ! hr;/dpoegyearmome anc{) 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

R o n IIR7 4

m

wherein

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

R’ represents hydrogen, halogen or C;.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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Exanpl es of el ectron w thdraw ng groups which may be
represented by Q include -CO, -COO, -SO, -S2-,
-S020- and -CONR8- in which R8 is hydrogen or alkyl.
20 Hydrocarbon radicals which may be represented by T

i nclude al kyl ene, arylene and m xtures thereof, said

radi cal s optionally carrying substituents or
cont ai ni ng hetero-atons. Exanples of suitable radicals

r by T _ar I e | n
¢ PORERAY b el 8 SISO IR ), R B W TR g defined
paergmby ok yhe res fagh Qatbsl(pfphéﬂy%tfeoafmldhphetﬁl% e&mm %nd other
wherein Rl is as defined hereinbefore and x is froml

t arvlene rpties Peidsand di phenyl ene radical' s and ot her
arylene radi cal s such as 5 wherein Yis -0-, -S, -CH

2 -, -CO or -S@2 The conpounds of Fornmula 4 are
obtharenalklie-O1 -Dbt@Hned 4§} arh8OM-chael additi on

reaction of two noles of a poly (al kyl ene oxi de)

nonoal kyl ether nonoamne with one nole of an

unsat urat REnpBIRAUSAFSimINe hRr HBthiable df%lﬁ%dTthﬁ%'@Hchael
5 2 R7 R7 2 10 wherein Q T and R7 are as defined

hed&figih efartion Eﬁatwpl ewlest ofires atoly dekkglenenpode)dsnampalkyl ether

Fornula. 5 a c dlacr | at e

e RieR B e B U GE B En s foamuta 5

resi due, a polyq_xalkylene resi due or_ an oxyet hyl at ed
Bi sphenol A rB&Gdw& s Eonpf8neift—PH4i s a pol yéster
contai ning two groups mhlch react wth 15 isocyanates
t he pol yester chai R may be nmade byRpol ynerising one or

MUherelty O P44d RéﬁfebﬁWhhé‘d R&éiflSetBfe. | act ones thereof in
the presence of either a hydroxy or carboxy

cont ai Bixmgpleo npousatiretkil chmaewslsad Farpolaynaeiespeciadly diacrylates

nat i ety. .The pol yester ﬁtalned ysin
gt SRS AR e ebmD ol ae e BR g ey boalkytene
C@émﬁ@lﬁ)@l ah Sxytiefl aeaBigphedol fAOfRIdua 6. 20 ROQ(CC-A-O), , ,
H6 wherein mis as defined hereinbefore;

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.
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RO is Cl-50-hydrocarbyl group; and 25 Ais Cl

26- al kyl ene and/ or C2-26-al kenyl ene. The pol yester
obt ai ned using a carboxylic containing conmpound as
chain termnating conpound is preferably of formula
7. 17 RRCOOA-CO,,, OH7 wherein R, A and mare
defi ned hereinbefore. 5 The pol yester of Fornul ae 6
and/or 7 are typically nade by reacting one or nore
hydr oxy carboxylic agb el thoeither a

hydr oxy cont ai ni ng c§#%§S53g€kﬁ gg?%oxy cont ai ni ng
compeitnd at 50 to 250C in an inert atnosphere and in
the pregsenc n_esterification catalyst. Typica
procesggc‘%ﬁ m%ﬁge%?eé”}fé‘%l?‘?%@d in WD 01/80987. 10
Compounds of Fornula 6 may be reacted with a

pol yi socyanate and a secondary am ne under siml ar
conditha$oUBS£w®bE@nﬁmm:6hmﬂpw%pafapknhyomdebgnpmmmg$neor

of Fo o fornl ster..a 0 ounds of
Foicis oSy bR BB e S RO HydioskyoBas sedoound
by c&B6y} U(Shtéﬁhin? @ oﬁhd HeO @256 AN Riell! a\fl‘ﬁ@g)h@fe and in the
propyl ene gl yco the resulting 15 nono hydrox

derasermei of et ¢S€Q£tf®dt1®rn0@a]ﬂ‘ﬁtl alypreai meocess combtiosngowesscribed in

0 r 6 in preparing polyester anal ogues to the
&Y§g¥§§ Q%f Formula 1. A pol yester which contains 2

functi goalpo@iddups Fohheld @rBay ®aCiehdted tvﬁﬂﬁhd%olyﬁﬂcyanate and a
i socyanate at one end of the golyester nag} e prepared
byecoRéar/ élﬁa@l ugdefi tsiraihar gpndiongnidesaibedhsr Wi rpreparation of

DOLYSSHRL oRELXLAL € (SHER A% i ehaiGapLol act one actyl at e

ano am ne. conpone (b) is a conpound
whi ch G@ntpaum& @ ]ilﬁhija(ea’V kﬁe@chseybcatverted: feah Mdnb Hyfalroxy compound

preferably yl ate contai ning either
iﬁﬂ Feeling @’Inglfpds ﬁ%unﬁ 3h éthéf e @iywh%r epPyirag glyeplnd t%@ resulting
o%nB ?HI%?% ldeﬁ@ﬁw@%‘%a{eﬁllﬁl Qinlla? ‘rﬁénﬁér 181fe gdr?\‘xiptdﬁfnd LR®ormula 6 in

acryla aln. The two hydroxyl groups he one
hythpenyd pczimdstemzaahogmesdo direopapdy 2lter af € opmdﬁ dérably

separ at,ed carbo t ons.  Pol yacryl at es

Thre typeotheer wiel RS 2o Rnohtial Alubhy N UavE e towards
diRliso \é?ra{ﬂateaﬁ e el Rf %hebﬁc»lyé&ér R&AHP b%pal%ﬁqm tha_'l\@iﬁﬁzf& faddition
Radi cal Pol ynerisation as illustrated by t | owi ng

r eé@n |a@nn<s>é¢télﬂb withRe petyiesias aerylateh pucht 3spe paky@aM’pb@toas @grylate

&@ | ecul es 1995, 28, 1721 and 1997,
[+ an amine.

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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30, 2190 and in J. Am Chem Soc. 1995, 117, 5614. 18
OHOHOBr CATALYSTOHO ~_~HO8 OOOO0O O
R1I0 ORL OR wherein R10 is G 20-hydrocarbyl group
and mis as defined hereinbefore. Alternatively, a

di hydroxy functional poly(al k)acrylate may be prepared
by the free radical polynerisation of a

(et h)acryl ate nonomer(s) in the presence of a b

di hydr oxy functlonal chain tr, r nt such as

t hi ogi¥c ording te the o Io HD ac |o Br
schene: he i &n r fe aply c he
presence Sf an initiatog such as azo

bi s- (i sobutyronitrile) (A’BN). FREE RADI CAL oH° é}?R
INNFTIATOR HOSHHO S O R OO R10 ORIO 10 wherein
RivhewmirdR{ ris @Ii @ -lagiratefbyh gcbupemdinn befs aleBnedmmahyeforx y

functi qnal chai ns er poI ester .or

pol y( a%k ?1 t %fhhalggpxefefu@gteﬂféﬁ&aﬂa{“aaﬁa ARy by dirpiared by

C%t @éenﬂaﬁﬁalbﬁglpm@rlmlgﬁ QFY! (meB)Slrl MR M5 RAE) 3h tlfénﬁre&'ﬂge of a
by first reaction wth an |socyanate functi onal

adﬂlytiaxxe ﬁmaldn@l Icbmedtringfea ddeohaedh agldiubglyoerof aggording to the

(ﬁ@ awnqe o,the resulting adduct. The follow ng
sg H$F?&§F}%@8§esuch a synthetic conversion

starti mge Wdchois prefeedhd caxid founat ineéseR@ ¥e&t Riitiator such as
azo
bis-(isobutyronitrile) (AIBN).
FREE RADICAL

\/& ﬂ;lAT(i» ”

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.
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19 W RILL 0-OOH + ~O/\ Ro ON O mO NCO + HzN
nnn VVILV~-OH1 RIOOOON-_~OO OHOWN NI H
wherein R11 and in are as defined hereinbefore. Wen
conmponent (b) is a conpound which contains a

pol yolefin chain it is preferably a polyolefin
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¢d that the polyakefin chainis 0
pol yi soh ol yi sobuprbene  gbajn flch €omt ai n
2 or nor socyandte reactive groufisya e en f the

chain °be prepared frem pol yi sobat eny msucgj/ iC
anhydride (PIBSA). Reactiof®®f PIBSA with an alkyl

di am ne yields a polyi sobutylene with a prinmary am ne
on one HPIB /~//Q HEN F NH2 PIB H "\ ~Nnyr IANH2 O
O XL 10 end. This is illustrated for one typ f P BSA:
The primary am ne ended pol yi sobutyl ene chai¢ may be
converted to yield a product wth two isgcyanate
reactive groups by M chael addition of a hyd}oxy
functional acrylate or addi tj.QR g-oxj-de_in_-°
an anal ogous way to that descriped abovef or ponijjﬁ
(al kyl ene oxi de) nonoal kyl et her nnnoanheé§/”15AA5ﬁ

di scl osed herei nbef ore conponent (c) is a conmpound

C QUhkRI MR HindMn @@iad defined hereinbefore.

When component (b) is a compound which contains a polyolefin chain it is
preferably a polyolefin containing either two hydroxyl groups at one end of the
polyolefin chain or one hydroxyl and one imino group at one end of the polyolefin
chain. It is preferred that the polyolefin chain is polyisobutylene. Polyisobutylene
chains which contain 2 or more isocyanate reactive groups at one end of the chain
may be prepared from polyisobutenyl succinic anhydride (PIBSA). Reaction of

PIBSA with an alkyl diamine yields a polyisobutylene with a primary amine on one

H2
H,N NH
PIB 2 f 2 PIB 2
= e C
o N TNH,

(@] (@]

end. This is illustrated for one 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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or am ne group and at |east two groups which react

Wi th isocyanates. Preferably the conpound contains
only two groups which react with isocyanates since
this restricts cross-Ilinking between adjacent chains
of the dispersant. Acid groups are preferred. The
acid group may be phosphonic, sul phonic or preferably
carboxylic, including 20 m xtures thereof Preferably,

t ) -

| DB 3o S TR RS A B S ERGE wHlchds edfoopegt @ i @
wabapoursl cfdomanest (a) is a conpound of formul a 8.

R12 R11.R13 8 COOM V\,hereln at least two of the

groups R11, R12 and R13 ame’Cl_6- hydroxy al kyl and the

5 renalnder is Cl-6-hyl Ryl groum which may be

i near or branched al kyl, /aryl, aral kyl or cycl oal kyl,
Mis hydrogen or an alkal'ﬁfmgetal cation, or

quat ernary ammoni um cat i eferred exanpl es of

CUHBRXY hil Rad G &QH@?H)%PE RIBIRE? ol Rt 5‘%'@' K@Pé)é_?[nélﬁyl and the
acid (DVMPA) and dine ol butyric acid
amrniamdmtlaﬁm%mgdmwb@hg@ummhhu rBay qublonamr l(rel)chﬁdawlkyl aryl,

A RAron bt bt PetiPutRy of, sk Bae] Ruln g watemary

Oamnfludh OfHti®naCI me%@upaxameﬁmh@o@ih@ nRids Wekhponents are
conpound is 1, 3-benzene dicarbox

I
adineethylglprommienia agd KPYIR ). W@@Q@ﬂﬁ%tyrl(‘e@@ (DMBA).
EGSSI
(ECSS) B oG SOTRIDEIOUAP WA ] ERBnBRASIES oA URR other

I acid \pan gl e adldltld)ISt(B@SIﬁitEacﬁd)f 4 twaboxtyiie ghagi(9), grchup pﬁ@@&omc or
not react wth 15 |socyana}es Basi ¢ groups of .th
t ypehelie agid ghanse 1R t5EPp cani’ neRs Sﬁ%&@m@a@r df’ra]t ? denzene

N g G R

ar omat Wheammlqmnante(q)hmn;dsambms ghzupl mgacahscbrem the two groups
hi nderi n roup in the 2 and/.ar osi t.ion ific

ity 68 or R BReuhatsr & e SeRtdh e B Baie Soyeolies b eggt with
NisBY diles di Bfahém%b@@ Be thidMPRY ,ard-appRad @érﬁérpamin@m R@dered
( NPDA) and i s(2-hydroxyethyl) isonicotinam de

( BEINNAE, anTihes fist matogoe hc@rmwglmisommlmds avlecle omydrenlicyclic or

d f . h f bl
( Popgaélﬁte?is‘ g]?ﬁ ei)gUr g{ll?c%%e%aarr e ralglbl%e:e)? %ﬁea¥lé cy lf']{]lﬁ%sulqul% a steric
Sﬁﬁﬂdlarlng'sl@ﬁﬂ@t inOthe Y gidE6r glm@lhbﬁmeﬂﬁetlﬁﬁcr@ﬁn@%stk&e@bmponem ©)

where a snmal | anount of branchi ng of
having a basic group are

N-methyl diethanolamine (NMDA), N-phenyldiethanolanine (NPDA) and
N,N-bis(2-hydroxyethyl) isonicotinamide (HEINA).

The formative compounds which are component (d) of the polyurethane are
preferably difunctional in respect of reactivity with isocyanates although a small
amount of higher functionality may be used where a small amount of branching of
the polyurethane polymer backbone is desired. However, it is preferred that
component (d) is difunctional. Preferred reactive groups are amino and hydroxy and
it is much preferred that component (d) is a diamine or especially a diol.
Component (d), if present, is used primarily as a chain extender to alter the solubility

of the polyurethane polymer.
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25 the pol yuret hane pol ynmer backbone is desired.

However, it is preferred that conponent (d) is

di functional. Preferred reactive groups are am no and
hydroxy and it is much preferred that component (d)

iIs a diamne or especially a diol. Conmponent (d), if
present, is used primarily as a chain extender to

alter the solubility of the polyurethane polyner. 21
Exanpl ' | aum t byl ene; di am . ne;.. 1.

- but aps P ieEOhaREE SHAREIES MR R LA agftne and
sUjctledxhee dinplie. ar e 1, 6- hexanedi ol ,

1, 4- cycl ohexanedi nret hanal (CHDM), 1, 2-dodecanedi ol ,

2- phenﬁwa@pfgs pf‘ ogﬁgi”@ﬁidg@l? afe A.ksxansrhioldil st Kanedgmethanol
1 ébpanedl REQiBE OPSALKN-19]- e . 1
bgﬁa p&?yétﬁ%?e%hclgés 2 %ﬁ{y’(%ggﬁ@ﬁgﬂyléngkﬁ y%o ,ﬂmno’
alpebutested aod neopenadrglyéad. ditel diolTmey addoylsd kpobmeher such as a

gllﬂﬁlg’g(lpﬁft %yy,l%%egz & n%%gb’%étsgér?}?@%&a?cgﬁlg%@e pglyalkylene glycol
buayRRGaXInY bOBIBSK (doMsdIHHM@ntinihs FGRat é?l?}ﬁgr%xﬁspropyleneoxy

noted hereinbefore, it is preferred that
pol hutylenerxyezrpansy meludineOmbxawokbdaesof.s essential |y

| i near ,i n _character..However ne I . amount  pf

br anchﬁ%g“ﬂ‘&? ﬁeere g?ngeat t dlsail?aesf?rﬁ‘?ds S[E?ﬁam:eh iPR “ﬁ%@ane polymer
C ORKBBhENE | ¥sedbialltiineshu Ge dhbcteneanswelera sbin@hghiall amount of
functional polyol such as tinethylol propane,

t Pragehing ngtyebhipiesatefl angdhis beanghmgjmey conxgnigndy: bedetgoduced by
her.ej t [ r.ypat.i al i
e e e A o D AR TR, Wiy fRectane or
t benthgodyiesiat e. The nonofunctional group is
preferably an am no or hydroxy. group. Preferred L
t er mi nASi AGCgpeslidereinkelys| the chding tegmigatiage fompeigid  which is
akgﬁéoﬁg@ers and nono al kyl ether amines simlar to
those used in the preparation of the lateral side
c faiin moongonmicsalwhitic respea te drepsomyanaté. b heimondtinchenal group is
pol yur et hane.. An eﬁﬁggje of 8 ngisoc anat e whi ch I
b Brederall 40 SfincOF SHRORATP e Prelisaura TaBionsiRas Foly s
PRENVAIKVISROWRSRS Akylldihdr$ atliBnd bR BEh&akiRad sitoM8r to those used
anmount of conponenﬁ (;% Is zero. Typical anounts of

Ao

t hethefraeranasinn oribel gide ¢hain compaiidshvhink arepgomponent (b) of
pal yur et hane pol ynmers are obtai nable are 15 - 50%

c ﬁ%%%%ﬁ?gT53 10 - 80% conponent (b), 0 - 24%

conponet ekfimpleOof a2 d¥enonap@mert whibh a6ts- aSQ%chain terminating

compound (component f) is phenyl isocyanate.

It is much preferred that the amount of component (f) is zero.

Typical amounts of the aforementioned compounds from which the
polyurethane polymers are obtainable are 15 — 50% component (a), 10 — 80%
component (b), 0 — 24% component (¢), 0 — 25% component (d), 0 — 50%
component (e) and 0 — 20% component (f), all based on the total weight of the
polyurethane polymer.

When component (e) is a monofunctional polyether, polyester,
poly(alk)acrylate or polyolefin the total amount of component (b) with component

(e) is preferably not less than 35% and where component (e) is other than a
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conmponent (e) and 0 - 20% conponent (f), all based on
the total weight of the polyurethane pol yner. Wen
conmponent (e) is a nmonofunctional polyether,

pol yester, 30 poly(alk)acrylate or polyolefin the
total amount of conponent (b) with conponent (e) is
preferably not |ess than 35% and where conponent (e)
is other than a 22 nonofunctional polyether,

PO B LA RS 518, ULl SO

p@bﬂﬂ@m&xaﬂyabdknghmo3ﬂhe i nvention nay be prepared by
any met hod to the art. Ty plcag , the
poI yur dPREA o icetolyaers geeariag| e thy ivenie miandy Rigpared by

f uﬂg He%d%%wﬂrtp 'T?er Ert Wg&ﬁ@a%ﬁépggﬂﬂeﬂﬁné‘ Ip{)ly(nae{ )1s c&\l/;l)tﬁulg]lable or

tionality of from?2 onpone
onbtaoed royrreactmgpme ot Snae I1mymhtefsrrmmqgod ﬁet:hemad;ityh afffmog 2.0 to

a, ol C2-4-al kyl ene oxi de) chai,n, ster

031 Sehybrest G Biope e o Sumapindf helfded Bpriaisyagyers having a
hayiyngcal-alkgraé @)yi@e)grcﬁ&iﬁs PN Gler ! ‘F}IacWhEh or polyoleﬁn each
i socyanates which are |ocated at one end (conponent

( bhdracierdasd byutsstremtiledst W@grwaas ohschoreneti wittorsscyanates mhich are

10 an . ,nert a her t

LBl §he e RLIREBARGT BN Fer by dnfy Grons cgnglcions and in
Paesiane Cathlosptierd Retith SO typirkiland tappdranad Ibgtviddnt eand 130°C,
presence of a catalyst. Cptronally, t he reactron may

abBéonsdy darthe eeesense Gfnan Hertpiobeah aad optigndlyon thegyresence of a
8&5}8{ ptﬂ?u‘é ?gthgtreécﬁgf? 'ina?rnﬁsoa& rAld 1Ghd Pelggncg of one or
(conponen

ornmati ve CO
aatorré)gorapogidaihaviay tae redstr sne(acthpomaine grdl)r) (c@nqboih&lt (c)) and one
optronal%y one or nDre conpounds whi ch ? chain
t 8F 978t IORGEEHEOMAKNdS vRitiaR 2% ghaip ﬁrss eaPogsy (d)) and

( e r v
t%gﬁ?n-r%tel?t&gaélte g@g?@ﬁ@%ﬁﬁds@% Caf b ﬁ‘ tQﬁfmﬂﬁYngoEompounds

Periodic Ta 'S
p méf cdhr zgid Eympottentsd enand e pr epar at i on of the
ponur hane poI r/pre ymer y be carrl j ed out
"1 1 he TpF dBehaene® afeclariqtrsrmvrénﬁﬁycaryaﬁ JhemsFh ppe of the
catabystrablanat &l Hﬁ&@ﬁ@hﬁ%@ al i phatic acids such
as dibutyl tin | aurate ( TDL) and tertiary am nes.

The es §eﬁprea@aratleetorﬁ the mlyurhteampqlmmer/manelyp@r mrbe carried out

di th
oAt Rat e of el oBr piahR ahBlset R Beack B8 mplexes or
gpr&rle labigs buth defitutddinediRuite iﬁBTBL? Bl teRQIry AR(Tic.
chai ns which may poly 25 (al kyl ene oxi de),

poI yestTér essgoiia) featread the belsursthape Polymer AFEOTdrAg f@thgjipyention
Qeltgg{g}%grlélegr ha eﬁoég(mﬁgl‘)( Wi A dar P olﬁ%}éfhgffé ﬂoq’yr{lgl'e backbone

Sssee regar he T at
contalmng the defined amount of lateral polymeric side chains which may poly

(alkylene oxide), polyester, poly(alk)acrylate or polyolefin. There will thus be many
variants which will be obvious to the skilled addressee regarding the ratio of
isocyanate groups to isocyanate reactive groups including the formulation of
prepolymers which have residual isocyanate functionality. In one case, the ratio of
total isocyanate groups provided by component (a) is less than the total number of
isocyanate reactive groups provided by component (b) and components (c) (d) and

(e) when present. Any terminal isocyanate reactive groups may be reacted.
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I socyanate groups to isocyanate reactive groups

i ncluding the fornmul ation of prepolyners which have
resi dual isocyanate functionality. In one case, the
ratio of total isocyanate groups provided by
conmponent (a) is less than the total nunber of 30

i socyanate reactive groups provi ded by conponent (b)
and conponents (c) (d) and (e) when present.

fAIetr (Tr Egtlﬁef\-/néfsé@nﬁle ra[1§ Aty ?a? E‘n%lelxo df @éy?xﬁ%g g i)gg)rr]oxgg’ed by

ate
gcomipsnedt Q)i ﬁi&ﬁob&onaﬁ?rﬁaﬂ[}ﬁmbn‘[(ﬁ) 1Silgdea€q3tthmﬁie|ty>tal number of
conmponent (1) greater at the total nunber of
|§86Xﬂé1ﬁt§tréa¢rt’éfﬁﬁr?% pg%é‘ﬁi FORPRRSAt KR V6 IR9BIRERAENtE [)> (d) and

gh?uf/?égﬁ? Qlflts ('[(1:1):’regﬂgan?%gh/uﬁe@ﬂan\éhﬁnthgﬁ ef?%o}%/}ga? containing

yurethane is then a prepolyne ni ng
5 re‘setwakjuatyamt@dymtmehﬁyu rikitis prepblyimer 1iidyi thepibe predcymiewnh other

th ted with h d
ggﬂ %%ﬁg%ﬂgef rSl? Ca%?&ﬂnveﬂ?ng%trédg Wﬁgc%%gpgﬁﬁgg?gbgqp;ﬁﬁer chains
ChAd/BBwitRRA4iR kerMifingRBHpolifdsTivRigh hRGcHPIRSHNES ophbedlly prior

are conponent (e), optionally prior to or duri'ng
dis ool dwringndisseluteemen ovatast dreotheo| refar swilvesht . In nn@welbodlment

enbodj nent. S re cted wWth ch i.n extende
BRIPhTER s TR gt el i o TR Ry B RAREOP other
EbMﬁ@blveh‘cﬂ @ &ne Ndaish dim Bt WeP@l@hﬁéﬁﬁﬁ redotdde acthecham teRtenders
ain extenders during dissolution in water or other

péuramg distoluinn, in MrpiesiRs ofiep elfryensr Epengemiodient prepolymer is
ﬁ&%{egdwl\m Eﬁalﬁ f&{ {ﬂ ?ﬁg %{)1 %}ﬁ&l‘uﬁ t119 tkqil {1&@ +Pazafep or other

sence o ven
epbledlsnbzeﬁt t e quee@ﬁqumemrﬂ;e blepm@axet atlywibe hregdied Rwith chain
ext en ggrs In the absence of water. 15 The preparation
ofXI8p %FVH%N%”E%H’B@”ﬁéefuI since it is a nmeans of

C%s Lg)?%dtakﬂg)n N ?r%ﬁél:yﬁﬁérsdé‘dﬂ pg u Félﬁl RiEPA R4 Aal ofRBntrolling

pol'y hane po especirally in circunstances
vvhscesmyhdunegctﬁle oprepgragaimn rmfecﬂha)molymethhm: qiobeme aspecially in

C ey byt GoPiaes cna obyin B Bl splgnt

may be veiinrd §ep Qe MBS whith @bhtaind ﬁso@y&ﬁté’ﬁhctlonah‘[y, chain
am no-al cohol, a primary 20 or secondary aliphatic,

alextcwm gay éaemaqucout&o'amtpmmealfe opp mézloér@@yeiaicehol a primary

pal yam a_ di arnj.ne azi ne

Db SR B ok R AR s R 21 e Bhetc polvamine
exiROERY 9 didttihelds delzhiel #nedbaniiee hydagihlly | ene

triam ne, trlethylene tetram ne, propyl enedi am ne

but yl eﬁé@mglﬁfs é suitpllg éﬁ@]ﬂlh%’[@}d@w Helude ethylenediamine, diethylene
Ziérfdnﬁﬁgxy' Vi %ﬂﬂ/l@ﬁ@ ne’teﬁérﬁﬁ]{ azi 'Eg %ﬁer{é‘ah%‘l p: gﬁg@%én@&amme,

enyl enediarni ne ene
dhaialfndnlwleﬁedlaml(la amlmyfey&(amnﬁ piperazine, 2-methy1 piperazine,

??gw?eg]gétﬁh%?q:gjz) ﬁjeliijlre]gdlalglluén gg(i)ae% 212?1{5]?6 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,

24



10

15

20

25

30

phenyl di am ne, 2, 6-di am nopyridi ne,

4, 4" -di am nodi phenyl net hane, nethane di am ne,

m Xyl ene di am ne, isophorone diam ne, and adducts of

di ethylene triamne wth acrylate or its hydrol yzed
products. Al so materials such as hydrazi ne, azines 30

such as acetone azine, substituted hydrazi nes such as,

for exanple, dinethyl hydrazine,

1.6~ e-hi razi i hyd [ .
D BB 6 AR SR TR 1.
S phdénydsheadisylphodci atidralitodravidedi dryelasamidecaprdéd acad idihydrazide,
a§i$ di hydrazi de, isophthalic acid dihydrazide,

t AYrasides apee dbhy dvsEngelactongs  BEENIVEREIG sHCBh@Ri gamma-
a . . - of ,
i T
s ot theady gmentionydatovel Bblexymethyleyediamingas especially preferred.

bi s-se '-qﬁ{bazide.carboq%c esters of glgcglsdsu%h as ..
any 5 €t élngpygla)sp%n &Nt G fRylugisg d elevated, reduced or ambient

; tﬂﬂéb.e(‘ﬁ;@ﬁ@e@lmnﬂ ?enﬁp%ra%ﬂ%@ aleatd abbgfser kgdsecThe
chain extension can be conducted at el evated, reduced

or anbiVérn emgloyérzarupesoly@snvienthenprepaiatien aifuthes palyerethane

f boyt 5C C | qyi ng_a. pr.epal i
¢ RETREAS aphreRein B TRl g RERS Rl e chosen

ap daitrdd fth€ hadleeudx tweaigrr ofihd sdmirethbed FbRadek NOA high molecular
conmpound are chosen 10 to control the nol ecul ar

waicight wall be v opeadywiest the fempe §ireqey amateri gistiviogiesns dythe chain

W@Jgtg}?&er\{\% @pr&gg{aﬁeﬁ 8%&%1%% tﬁe{]ﬁ,\enﬂlyégtﬁ?rfregfisocg%n te groups in the

I SOCyana rea roups In chal n ext er
aprepokinteat &l ywee tioteduban twelight tofl ghepoiipaethahe polgmer is favoured by
i socyanate groups jn the prepolynmer. A | ower ) )
nYHag al Cam%mﬂ@ﬂ toi‘ aiﬂaltl lratepdaryARe chRigHeryBtgRHy the geaction with the

fgg@g&ﬁgnp repdRinig @ conbi nation of chain extender and
charn ternminator in the reaction with the 15

pol yur dnhawee premolmayebe aldded mefdre,sdrventr miyr femaddedf the
before,, duri or, after faormation of the .pol.yurethan

o8P HEYEF T DR SPol Bt d D5t on 108l AR08y Examples of
Exatples Rfveniui tabl eag@dnéent medfyRtiRGRUONE,  dimethylformamide,
met hyl et hyl ket one, di net hyl f or mam de,

didiveathylhestamided deglyme.gN-methylpyredidongy butglacetaise, methoxypropyl

but yl.acet,at e t ropyl 20 acetate, ..ethylac te
ctisftEr e Rleeopy RN 3R cofly BHE: 21 Quafliyf BiL fpers of
OkthyRhB yAndNeropiidn® redynoll elderatdsy edhendC & Rhe Sandt &bti@Ms, hindered
xyl ene and sterically hindered alcohols such as

t 2lsphelporchig thudenol md dpechers alcphalf o Prederredh solupnts are ethyl

t .
oo bk aPER o RY by REELE i MR Kyrrolidane,
aver ag&heoluather advevugie gibleotilat heeiglal ylinkd paharg@binenpolymer is

PRV CEE RN R U DR

less than 4,000. It is also preferred that the number average molecular weight of the
polyurethane polymer is not greater than 50,000, more preferably not greater than
30,000 and especially not greater than 20,000.

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

25



10

15

20

25

| ess than 4,000. It is also preferred that the nunber
aver age nol ecul ar wei ght of the pol yurethane pol yner
is not greater than 50,000, nore preferably not
greater than 30,000 and especially not greater than
20, 000. As noted hereinbefore sone of the pol yurethane
di spersants are novel. 30 Hence, as a further aspect
of the invention there is provided a pol yurethane

BRSPS ML IR, 800
SIIrd ene b&ﬁ?ﬁadﬁubfggb% 6123%831%)}&@1‘1@ ﬁ?l@?)éclymakklylene é)dee) chain
ST et ooy S S Ene B g
Flyrfé?:%fcﬁfp eﬁ léﬁd gf ﬁ{égpo‘?}f/eé c&ﬂaH:vzlﬂ PR Swit régcyanates Ina

ene oxl ain e resi due of
psd:oped lpeefembﬂ smb gmmpqumlymhaerwmmaylts thi opodmi@z u-aiklyhzne oxide)

secon t one end of the et her

CRE il i Pt g pofetiet s Bisty it B s Giglih one end of
pﬂ%flﬁﬂcg r SHAR WHR&Preatt Wit %6¢ARhteShaPRARARES sepBited by not less
pol y( 4- al kyl ene oxide) <chain is the residue of
deyéHﬁ@mSmhlch contai ns two hydroxyl groups at one
end of ol yet her
ooy ahied i frPdnob B ufigR 8RS s diiasd @ ppigprethane
SdapeREnt havirly halrdsE@kiads PRhr BAckbbee iaRY Elnfet01y atlthh@d is8lvent-
provi ded a ?olyurethane 10 di spersant havi ng

e§@léh1ﬂ1ﬁlag|g¢ veflice atdepdeins o e odr{ G2 h-atkertear | gridey t\ﬁ@ﬂé@omams less

po y(eéng R?qﬁ‘g% lét 0X| %ggié( V\%l t(?:)lotn? é)?)ﬁgt aﬂ%@le{lﬁ oxide) chain

6@1% Bymved ght 8@3hhlj!1|e¢unea1@1xtlsdﬁ ah&bﬁiblg‘#@m @réfbably carboxylic acid)
4-al kyl ene oxide) chain and from10 to 180
erqaé’c?qu@Qgé‘F @8PLSPE an ionic group (preferably
car boxyi £ ﬁ[‘ﬁ? ifghther f2Qbec! ?%‘?hhé-%Mu% PREE ?@Pltomdlsé £BoBurethane
still further aspect of the invention there is
pdispd:rdzmﬂ lmvpy guressdnbnidy lohespbadénte Iaadfl lan@r@lly attached solvent-

ially. linear, backbone and I er atta
S SralEe T e Sy s OB? pistiEed il subrd Stk polyester
pﬁféf)&rsﬁrﬁg tRIBo19EPH RIS cha Gl tlliéollelﬁﬁﬁé Bf a pgl'yt‘ésl?@lr v‘%ﬁi@ﬁ fontains two
he pol yester side chain is the residue of a polyester

vxhyfihhxy:lcﬁwwm ongygnd hﬁ d}edt)o}yesw chgis veticlorpactewigh gfocyanates and

polyest er i.n whi t |socyanates and 20
RS bref B L s GOL P Bt Bl Dy PRE 5 ¢ 0”17 et o
I neustrial Abpliapbhcati on Elsper3|ons and m || bases nade

fromthe composition of the invention are
pRXigrieesignsr #3d niilt hee mage dian j the pepmpositionnef g Agvention are

g?%c&lghgggltﬁﬂé AiSuse' ntESREGdi élh}/geh £a|11‘a§§ @gllrﬂ& especially

Egﬁf
avure screen I n col our
diflspb@yplscr g@nure 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.

26



10

15

20

25

30

25 equi pnment and non-aqueous ceram c processes. The

foll ow ng exanples provide an illustration of the

i nvention. These exanples are non exhaustive and are

not intended to limt the scope of the invention.

Unl ess expressed to the contrary all references are to

parts by weight. 26 Exanples Preparation

of Tnternedi ates Internediate A - dih dp roxy pol yester

TR m , cap, val) 1-Dodecanol (54.77 parts, 0.294M,

srcapggﬁactone (318.48 parts, 2.79M 5 and

6 Pvapheitioh af imaeed®l parts, 0.103M were stirred

toqether under, nltrogen at 150C Zi rconji um but oxi de
aH ¢ 2 aaihydroxy polygster{d Il DEAdcamyal) eact ant s wer e

iglo”ﬁg 1?%&%%8@' {]Zﬁgﬁft“sob 2§M°Er factjoﬁggslﬂé Fas, 2 TOM)

yest er talne

saghd @-valdtbBctosie ROOY @a#tE€r0. 103MP |v9;€r@ @ﬁrrddl ItSQENeR ﬂﬁid@r nltrogen at
(16. 37 Earts was added to a reaction vessel heated to

L3506C. Dy Puronite qa@yss (papws)tskvaseldedantihe reactants were
&

BRI 30R 10 L8 B B, ot

cenab bbta@dd b b ivaxg kolid. i Tigs atPAGGtdrar 75 m nutes. The

reactants were then cooled to 35C and. di et hanol am ne
(9.89 pabienr dusecyanried! o Thearvawsiaghedisa E@RtioYesel heated to

W'464t SP&I £k 89 m@%s 3 QXYH%%JIYJ&NIE&%&@{&@&%I _'é@é"{&lerd?% parts) was

This is nter I at'e nt er medi
hygdidedxyarmid mlﬁi@epwhtyestﬂ‘rﬁrg afeffof-and ﬂeTMd\@@cﬁﬁ)n(\ﬂﬁKbontinued with

t d | at 61 d .
Db wes Loty S A hgeny| Thh st Eongs Bah s op eice 35°C and
SHle’EHa%glahf?&e{d@ pdrR wh ali@idr STiR! rea&Q)g WM dontihid& with stirring at

M chael addition reaction was conplete. This is
| Ap é}wﬂdlnat@CBanatd reneurreddiTaisais itaneredt€ i neTM M600

(0. 06 parts)

wer e suffarnﬁﬁemomfobsr@(b@paé@ Qwﬂﬁaxgéthylm&yufa {11.81hBarts) and
M chael addition reaction was conplete. This is

i Atoedirteribatyé-4anethyhplaneb (0-83 eams)Teery |stired dpgeshss famb? aours at
( %6°C1u &H %liqa_ﬁ‘lch%gl(ygadi?tlo% ref‘c?gﬁrv)as%Iglpfegeagglﬁgistlgte%nediate B.

t1on vesse heat e

Pgﬁm@giggi_ene egcoI) nmonobutyl ether (127.95 parts,
W 1200, ca. | e equivalents relative to

DI
was ohdBBENE S MOCHHSBBO T rmB raRer Pty le (R 28 parts) and
r Qﬁgﬁl-tgﬂ-bﬁwfh%&hﬂ\bﬁéno‘} (B%rﬁdﬁ@%Yébﬂ‘r&gth%ﬁler for 19 hours at

70°C until the Michael addition reaction was complete. This is intermediate C.

Intermediate D

Tolylene diisocyanate (24.14 parts, 95%+ 2,4 isomer) was charged to a stirred
reaction vessel heated to 50 °C. Poly(propylene glycol) monobutyl ether (127.95
parts, Mn 1200, ca. 0.77 mole equivalents relative to TDI) was charged to a
dropping funnel and 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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tenperature between 50-60 C. The reaction was then
held at 70 C for 60 mnutes. Conplete reaction was
determined by titration for residual isocyanate then
the 30 reaction m xture was cooled to 20 C
Di et hanol ami ne (17.9 parts ca. 1.59 nole equivalents
based on TDI) was then added the reaction vessel held
room tenperature until no isocyanate renai ned as

d 7.r [ 1N

%s ﬁg %ﬂxtkﬁ%[e d&f tp%c?J Whl gﬁ)hgczlnfég{ltégl d ﬁhe u%% {ed Yiadduct of
dda:ddmslanmﬁe \xﬁhheTDB)nWhﬁﬁls@(ﬁvw ih dihy)l etlees eﬁhldslaﬁriﬂedbe Bluting

di et hyl et her rified by eluting down a
oflo¥na;@ m“r%“]gfiﬂ i CQH?W%%P%F% fage %linﬁw%deqﬁhyl ether, the

dﬁ%EMé &ﬁlli[ﬁﬁed Lhe sofvﬁﬁf}én‘?&%dcﬁnpécﬂﬁdtoagﬂdsQb \éﬁptts of a solid

renoved 1 n vacuo to yield 90 parts o

ppmzﬂuctt Thihiis Tnermedieten®di (6RC DinaGRE simabeds ithwt sthevdialduct of
Eat th dladdﬁéﬁﬂg% bdiethano amine with TDI had been
IrbRpRalATY AR g g bgemiepgyEtanol (9. 32 parts),

Sigamsiactone (108.43 parts) and 6-val erol actone

(35.04 parts) were stirred together under nitrogen at

150C. ZiDateoanoin(®E2 pritge s-ciprobatoak | $68.43 pass) mdtée\)alwaktctone

P D ST 0l " e
p@ﬁt)ﬂ%@tt @138 s? %@'aﬁ‘&’éill A the WREMBOkEM stirrddDd Iuﬁdérsmtrogen for 20

pol yéster 2. Tolyl ene dllsocyanate (4.06 parts

abtioerd at éS(éOstAfwrecdenegm ROIE, Viespayestdrertsarbtaine WaXy solid.
g%yest 70 O parts) dissolved in ethyl acetate

( Sﬁﬁp?gfs 15 added over 40 minutes with stirring

at 50 -Tdidiene Thsockyeagd (P06 WRARSK Mt iaBgedtoMat Hirell i reddtidd vessel
at ca., 50C for 120 m nutes. The reactants were then

cbentedita 40°85 CPalesterd? éTha mertandipw! ez, ingethd racstpteneid parts) was
agaic?e(a J\’%l‘ h@ \ﬁﬁﬁlth%/ wﬁh I@Hrn?gfaﬁ%%t eSA(Oé‘ %lpewegé%‘in \;{Eeciontinued with

eaction was con stifring at
[ smlylgraatce 5@@aﬂ‘oned0 nlinates prihdueictmas wehd thenedokrg ta 35°C and
y dispersion in ethyl acetate. The solids conte

mésethagelaa]é@ee@ﬁ% atrtsvasoadedofoNovgdaby sibwt peetaln éﬁ;?sws) The
Tpéa%‘uér? \Jaﬁtc%hmd%ﬁh Fstlrll(li%t &f FBd ﬁﬁt? 0 Hb%yaq{am’ ijén%ﬂ{ed The
functional i nitiator p OBr for use’in ato
t penlsttewas eluthioed apoinytkyrdigrdioninebylprcetats. dite aohch;r ahinbgpt was
t 8etterhn(1eined as 50 wt% by gravimetric analysis. This is Intermediate E.
Intermediate F

The dihydroxy functional initiator

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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nmet hod described in ACS Svnposiwn Series, New Ol eans,
2000, 780, 148 - 161. 25 This is initiator 1.

N- (n-propyl)-2-pyridyl et hani m ne was prepared
according to the nmethod described in Macronol ecul es
1999, 32, 2110-2119. To a round bottom fl ask was
charged copper brom de (0.87 parts) butyl

net hacryl ate (30 parts), butyl acetate (30 parts) and

N- I ) T

e R S L

| 65 ©Calnitiatdr Waas tHeﬁ ndéead taa doltlh@n Bell at 65)P1C el 4lhadrs 65til the
t he olids. content reached 44

wﬁ‘g)ﬂo S#@%%&qﬁs@ Aawtetndhe dsatioa ‘é(ﬁ%l then eqodes and wiluted with
t ?Jtlraﬁgd/rgﬁﬁ’%’r‘@?rga(“@?he SlE Shmif§ kfb gn WAk iRkn cfl%ge(Ef/H fh8)solution

was then a olution'b5 suspende
agnd aitspemiefl dry agﬁlammfdrel@ miBotdsdSolwsrveere eerneed fiomhd fesulting

resul ti m xture trati and basic alymna (2
oiRHe Rk atb i e 2P S TaeSsienay T ghe Hirare
MhEdE® For TOCMMWUre WSk thiel HEE FteAIid abhd) @hdTRAGbrity Yo olatiles
volatiles renoved fromthe filtrate on a rotary

evempoiedt fom The filestd taana pathry( buagdratoneffhacmymlmne)poly(butyl

f dri in.
o atbutFLuf’ et R 475 NEY ennt B, PioRicptihyncterisea
r abiag kive ekQufonh YisbinaRipeaphl 2E168EVS @[ﬁtﬁé& dhdardsad@Bad Mn =
and PDI dispersity Index) = 1.1. This is

Pol
i AP IAE ofydigpatsey hedexatd - H@S@lﬁ@uﬁ@d%tﬂ om fl ask

m%ﬁm%ﬂ%ﬁg copper brom de (0.43 parts) butyl

acryrareJ%gO parts) and pentanet hyl ene

di et hyTenetsurambateont ¥laSk pedst &)argeﬂh@p@eﬂ btomside (ﬂlEBV\@Bts) butyl
purged with nitrogen and heated to 65 C |nitiator

icrxLﬁtepQPt RYtsha Pﬁg'ﬁm ysae s enstiasmpe (bR MEFY Té‘? solution
6 %Jag: pﬁJPged Rﬁ’ Wigodtntddd hGeSR) b4 CC PRigRE 17 ﬁa&h B8JQvas then

Resi dual nmononmer was renoved in vacuo.
r eetd,ddtandgh@sxblymn ld ac 6§ P@tfer 4 hasrsainsit Eimtsehdsecdltermwe@hed 90

h t t | t hyl
i o D ORIt RO HAHoh SO RY petgbuty! acrylat
Lwhs ThirdctbSsedNtAl d%gdélz%t eex@lusm%o dm&ﬁmgfypﬁ& ethA P hethyl

hydr oxy initiator prepared by

 ebiindal o st agf b M S0 Dars BT bpt By sk imdiese G
a orde|dl o the general nethod described in ACS
s;rﬁ%&m@ﬁ?r‘%feries, New Or | eans, 2000, 780, 148 - 161.

Thi's i 9\ mBhd h@droky itiator
HO/\/O\[%( o

o)
was prepared 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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25 To a round bottom fl ask was charged copper brom de
(0.43 parts), butyl acrylate (34 parts) and
pent anet hyl ene di et hyl enetrianmine (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 nononer was renoved in vacuo.
[ ol y(b r .

o ARt AR Sl B Eh b ooty TPaive g, poly(metty
r ﬁieatam(yeaté)mtnmﬂaydsmaﬂ hyd MoretbeTind RDE)- st artdaisdsteandiate H.
had Mh = 4500 and PDI =1.1. This is internedi ate H.
| btgamedintel e 1 Stearic acid (340 parts),

131 dnE0NYBUE k), A8 dfAZOMRaPALLT) (4% Bardd)! h
SN SR GRS, B2 R R 3P B LB St gopether
Cantﬁry)sltogeﬁ&t PavICs) Zinasiwanl thetbxatectatahest (23epartsamtas a\lld!erdeand the

stirred under njtropgen for .3 . The.

B 1 e S e b Sl 9 BT A S H D8 Ta s agigign was cooled
agseghcamdn ehanbBastd Whs R&ded Ak KO réactiok hdidht -70™@efor 1 hr. The
product was heated to 140 C for 12 firs until the acid

varadactvass |hested tthalt05°C gk QR bys Uritié thelagislsvelpe weas less than S

oht This is Tnt.ennedi.

AR SBe BV TR e Yokt TR il feriealie 1
1Pntbysbdexy st earic acid (7505 parts) were stirred

t oget her under nitrogen at 100C. Zirconi um but oxi de

cat al y§tea(lqzcwaﬂ9§) Parksd  bitaedioxysiRirichacid é5X0aparts) e stirred
Sttdgé{h%g uHcﬂsg %{tr% o eg&? Cf ré%ﬂl ulﬁpfilﬁ ?Sxﬂh c&t%ﬁrg:f rrg4§2b%rts Swas added

| et hanol'a
adale cheareakcthutte weea stlifr@huik dut&tgeﬂ Fof23 Lhotisrat OKTC. The reaction

product, was _heated 1o 140 C for 10 firs until the id__ .
maa &oglsd to 89506‘ heﬁéfﬁethawgamnvz gasPddepard r@'fwtwashe?dc at 70 °C
ol aj pedr@asy I%dhét%sqleat-gh'té 148 °bnbel Rl @€ thl* acid value was less

Di spersants Exanpl e PU di spersant w th pol yet her
stloe SchgKo$l/g. memomsefsﬂemas optiamead es adiijdlid( ALhis ip antersneaiede J.
often referred to as 2, 2- bis(hydroxynethyl)propionic
acid), 1,4-cyclohexane dinethanol (7.25 parts),

PPidRFapy! ene gl ycol nonobutyl ether (8.86 parts, M
1UG%§ Internedi at e 81%18 0 parts, M 2116) and

o dispessant withpe@ehepaide shainms stirred under

nitrog 70C. .Di butyy di | aurate ) .and
sopho iRe e Ty Enabl (3 b arly B PRIE) 8" 22
s eRUsAtdghlehydpesdodad aélbp rnenefcidHesamer &mthahdled7. 25 parts)
under nitrogen for 3 hours at 70C until no isocyana

r epRpiepylengigiygo] mopplaiil ethert (886 wattanyinel 390), ﬁgtermedlate B (18.0
dbér@f WPt léﬁnahg n&%éﬁ&ﬂo‘i‘)&l Sefiffe Efﬂ&%éqﬁ'arts) was stirred under nitrogen

at 70°C. Dibutyltindilaurate (0.1 parts) and isophorone diisocyanate (20.68 parts)
were sequentially added and the reactants were stirred under nitrogen for 3 hours at
70°C until no isocyanate remained. This is Dispersant 1.
Example 2. PU dispersant with polyester side chains

1,6-Hexanediol (11.84 parts), Polyester 1 (17.81 parts, Mn 1600),

Intermediate A (18.0 parts, Mn 1857) and methoxypropyl acetate (67.81 parts) were
stirred under nitrogen at 70°C. Tin (II) octanoate (0.09 parts) was added followed
by tolylene diisocyanate (20.09 parts). The reactants were stirred under nitrogen for

3 hours until no isocyanate remained. This is Dispersant 2.
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1, 6- Hexanedi ol (11.84 parts), Polyester 1 (17.81

parts, Mh 1600), Internediate A (18.0 parts, M 1857)

and met hoxypropyl acetate (67.81 parts) were 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

r TR, 1%% Ehdl kiR BHR Bk ﬁde anlr?(anpl e 3 PU
dFSpEESHHF_Wrg%_DU£%éE§E$LSTﬂE_ngTﬂS 1, 4- Cycl ohexane

di met hamoCyc(ldlﬂaxaﬁe diatetimhol (1a136rpred), aﬁternﬁad(iaZQBl(BO Pamhags Mn =

B st ko] Aol OPYL Bt A e (o OBt Al sikn at 70°C

o PR U0 945060 B PRI R IO, ot vere aes
r enxtttlneomasmcm stxdedunddar mirbgogénm I dwud. hiaffagnine™ M2005 (19.05
Jef f nlne N%%QS (19. 05 arts then a deg and o

t REY K 147 ad ¢ elﬁﬁa&éﬁn TiStirFegqutier grogep def § hgprs at 70°C

79kl ﬂémsd)dyaﬁeﬁe kSRAYANaLSs [saBhreet 3.Thi s is Di spersant
3. Exanpl é 4 A dispersion was prepared by dissol ving

DEspmpleant 1 (0.25 parts) ina 10 solution of

ARETIE TR T MR, FTES S

g'scﬂﬁﬁorbeﬂdﬁltlﬁz&hﬂ)@'et fesinand 168153?@451 il @ck1 lﬁib@lﬁiﬁnbf ethanol and
5FOIa| Bl ack 250 ex Degussa, 2.5 parts) was adde

yhcetRed 641 partsho s kliametsh glasy bfs'@lrs (28 massr and cmbon black

i ib
TR T 0 e U P o) L g s o
Dhsfisynsd Rhak2r (d2.14 hoars Shheirgsultaft: rih,lllbme)ﬁxﬂirtﬁtedfexcb‘@khmqydity.

propylacetate and n-butanol (8.1 parts). 3mm D aneter
ads (20 parts) and red pignent (1.5 parts,

Chr omaphgi v\g&;ﬁ%%&% ﬁg&re@%KQ1§§@V1mg’\@i§)ﬁg§%ﬁl@§ (qupleléﬁ? ina3s:1

contents ed on ori zontal er for
hmjxtsre dhmethory prapitrceraid hdahs-butxbi (8.1 pdrtox chhddtameter glass

b GY ,p@rtg) gﬁﬁf@aﬁgggé( 8'%%%%; L@?o%ﬁpﬁgﬁéﬁgiﬁdﬁ, ex Ciba)

m_v@éffé"é(ﬁie@fan@ttllf@&ﬁﬁetﬁﬁﬁbefét vledasied Bb8zdnfal QB S 16 BOYR. The
D anet er Elass beads (20 parts) and bl ack pignent

( zesoltpumiBbasprexhibbsdrencgBentdlidibgussa) were added and

tgglncg¥ients mlled on a horizontal shaker for 16

hotrs: e resultant m || base exhibited 25 excellent

f1 ui di tydispeteioR s prepared by dissolving Dispersant 3 (1.0 parts) in a 1.8:1
mixture of ethanol and ethyl acetate (7.0 parts). 3mm Diameter glass beads (20

parts) and black pigment (2.0 parts, Printex™ 35, ex Degussa) were added and the
contents milled on a horizontal shaker for 16 hours. The resultant millbase exhibited
excellent fluidity.
Example 7

Intermediate B (35 parts) and ethyl acetate (59.30 parts) were stirred under
nitrogen at 50 °C. Isophorone diisocyanate (3.68 parts) was added and the reaction
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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Internmediate B (35 parts) and ethyl acetate (59.30
parts) were stirred under nitrogen at 50 T.

| sophorone diisocyanate (3.68 parts) was added and the
reaction stirred under nitrogen for 10 m nutes at 60
T. Dibutyltin dilaurate (0.08 parts) was 30 added

foll owed by isophorone diisocyanate (2.51 parts). The
reaction mxture was held at 60 C for 10 mi nutes then

%Eie ngjflr@sﬁ-lfollovb%dol? 1sg@1cg§ﬁ%ﬁ?so%§afﬁ!%{am 00 @Qﬂs{f\ﬁgh 1%9&%% mixture

mway lhelilefbir anfunthem@s nedates thedl effémﬁl&Tp avie®)s {3 lgpeedunysman)
i sopharone_di i socyanat 4. 66 The react]on

b dged S FrapepTy Bas feklut AerC ff@ I heiragndgfepitrogen until no
J Hunt sman) was added. The
rgsfgg?mg%er\%g{?wme?ﬁlggé%géa o7r 3 hours under nitrogen
uEtxaIin kS isocyanate remained. This is di spersant 7. 5

| nt er nialg%?née%e %géeet ir(?gfgalga?t%) ( ]I%terme ite ﬁ) (88.2 parts), 2,2-
bba(HME9; Méﬂﬁlljgb)/%&{l@@bl@m6c723§drg) GRd &y p@éetta?té (B4 parts) were

ethyI aceéetate arts) were stlrred under
nistinreshendeatnit7QeeT, ath(bL@ yDthutvlu!m Iddamratee(O(QB 08t avassthen added.

PR RRE Aoy R Y b1 1l ARENRE3 Sl PReefils G0 pary)

anfl ehasdied thordabon @B kre Qe whlm&esomé reaétion Waé B8d at 70 °C
The reaction was held at 70 C for 1 hour then

Jéqrflahwrethm Wmne%l\@ﬁ%m 87 pasts, Kl @Hemynaas charged. The
S 0 .

o EEBGE mf e b LBt il Y Blnbd E5ARSRE 70 °C unil no
[ asocyametremaﬁaﬁlmdls dl'stpjeEBantsS.dl spersant 8. Exanple 9
15 1, 4- gcl ohexanedi net hanol (10.82 parts),
I ate B (17.7 parts) and ethyl acetate (66.69
parts) a o+ RO '
G 1 oot Ao T B ORREEmHIOR (07 38R, Glajdheliar 0T bt and
1g®yba®¢ate (&06Yy paresd) overe stetdiyrelehyitiogbieaz &heC. (Dibutayltin dilaurate

O el T2 00 b ek e sy 1 G i Snzene (21.4
t E%S)stcﬁﬁﬂgg&mhwgﬁﬁoﬁ H0xBR RRE 1S mifNtedIUNe $8RADN VAS held at

% . 20 The reaction m xture was stirred under
n|’79 rodenl hour thet Jﬁffmne?“ M309% (Tt 657parG, enbiuntsmap) was charged.

VA PR i R ORS il nf2E By e JPIRA 767 wnat

Chaﬁ@eﬁhnfa& eildned arigs @t(ﬁspefﬁﬂt @4 parts) and heated to
63 C under nitrogen. Dibutyltin dilaurate (0.1 parts)
wEgampk 10har ged to the sol uti on and pol y(propyl ene

gl ycol Mm%ld{-}glphgﬁﬁgiriso(:ma?es@l%338 parts) was charged to ethyl acetate

(54.24 parts) and heated to 63 °C under nitrogen. Dibutyltin dilaurate (0.1 parts) was

charged to the solution and poly(propylene glycol) monobutyl ether (Mn 2500,
84.24 parts) was added over 30 minutes. This is solution 1.

To a second vessel 1,4-Cyclohexanedimethanol (6.61 parts), 2,2-
bis(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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84.24 parts) was added over 30 mnutes. This is
solution 1. To a second vesse

1, 4- Cycl ohexanedi nmet hanol (6.61 parts), 2,2-

bi s( hydroxynet hyl )propionic acid ( 9.66 parts),
Internmediate B (107.10 parts) and ethyl acetate (200
parts) were charged and heated to 70 Cwith stirring
under 30 nitrogen. Dibutyltin dilaurate (0.1 parts)

PR AR AOLERE AR Bl ol B &N P06 0@ Y1 boiydispersity

NindespeRanahs is dgpabared0. The product was characteri sed
usi ng size exclusion chromatography 32 relative to
ne) standards and had Mnh = 19,000 and PD

p
Pol ydi i g 3 A.%. NS; ' S@ant
Beanl & 0 ol iRt (b Mo FHRUBREB P Bk, 22-
i bis@ryaedkyateehyBpf@doic pardt €)2 pit9-and ethyl acetate (60.97 parts) were

asarel g Toebet 1 aPibteds Rk BE Rbel gty sdded.
1@ olkdedd b HKlahitB (80 DRBARS EnakEbdOB tReFeastlon\@fk @@V er 37 minutes.

added. Tol yl ene diisocyanate (10.03 parts charged to

t Abe resgtion vas heldtau7e "6vier 1 3punihaudeffamingREMREAE {1 GP7 parts, ex
eld.at 7Q C for.,1 hour then Jeffam.nelTM MOO.

(BB Sas Pafpet it anfiton, BERR RTINS Wb frogen for a

MictHer e20Vauss iak r'BH “an@@til Niot [ RRGahatOre@aih@d f Tht hpiodd& was

hours at 70 C until no isocyanate renained. The

: . h
pekraReeriskd gsing hige £ ¢lepips ebrogsieggapyAelatixe tardlpsiyrene) standards

A R SR S R Po RO ST R LR g
TRxsmpk Idi spersant 11. Exanple 12 Tol yl ene

dii socyapate (63.13 parts) was heated to 50 G under .

ni trog ﬁi}?enfs ltﬁobﬁcﬂnﬁ{)et (R i paty e pepteb Pt § uwg% nitrogen.

c t t I

rorafaatia] AlshNEe $052 R0 T oA ekl 3530y -G on SY G propviene

3alyephumaebutFhetbei €6.3d glantsj in 2200 Twanadied @ver Y@ sg@ites. This is

2,%fbis hydr oxynet hyl ) propi onic acid (33.78 parts),

| AYBHYedi ate B (197.65 parts) and ethyl acetate

(381. 3FoPardeSond\§ERel b?ﬂ-&@@y@f&yn@ﬁlyp?ﬁip%i% Qi ($3.78 parts),
e

W th st[rrln? under nitrogen. Dibutyltin dilaurat
( tntermegdzate H) (MdPSapkitsd aaddtheaseiats (A%l parisdsveshghgged and

over houn. The reaction s held..at .70 f or
PiEied ot e e s RGLter iRl iotlad® gl 0Fparts) was
C h@dedCdn@rth&esbinsinD wak ZRarg@K6Vedisli idur ChkormtQer whield at 70 °C

relative to polystyrene) standards and had Wh = 11,100
aff 200HourPaty diodpreyanats ranied) The progluctiyipsschagacterised using size

die>§c@§§i§r?@ﬂroi‘n%tography 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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25 Exanple 13 1, 4- Cycl ohexanedi net hanol (6.19 parts),
internmedi ate B (58.65 parts), n- nethyl di et hanol am ne
(2.81 parts) and ethyl acetate (103.84 parts) were
stirred wunder nitrogen at 70 T. Tolyl ene diisocyanate
(4.83 parts) was charged foll owed by dibutyltin
dilaurate (0.13 parts). Two further aliquots of
tol yl ene diisocyanate were 30 charged (3.61 parts and

8.79. t re i.on.. m re._.hel - 70

SR Bl PS8 GG B BHE D A Blof ol oty
wadatiieeto palgegrend)he@adasdst amehhadrivid e 84, 285 asd IPDTe@olydispersity
under nitrgﬂgn-for a further 2 hours at 70 Cuntil no

i dulephnatZe ThsisdepsisARdlS The product was characteri sed

ugid,sige exclusion chromatography relative to
pol'ystyrene) standards and had Wnh = 14, 200 and PDT
( Pol ydiDsgpersaitt I3 (3thpaks) as pRefaredTimdsbémgyldcld predes €n3O p&ts) were

a e 14 5 Dispersant 13 (3 arts) as.prepared, and
DBFBY T ififort diipo IePHsarPE) nbRe THReHPGIT SRBLcElcd o room
URGderdtinfe! PRI di9ferdeft M Ss. The reaction was cool ed to
room tenperature. This is dispersant 14. Exanple 15

di - p- phenyl di i socyanate (50.46 parts) was

MExEmDlens,
4 C uni el bR B G gied (PR B e dETh b foete

WARDO0 @y @eithdatedttb&4S0l wideoRitrapeh. bty RICMLERE(0.15 parts) was
gl ycol ) nmonobutyl ether (62.47 parts, M 1704é>was
afrsgedb i theamlyionuands polytprepylenesglyeal) srpngbutyb ethes feloht parts,

) . e ts).
KRl A A BL PR TR it St 2t e (200

parts) Toed sedndrgsst] antethghli@bardotantide €124 hpartdh intermediate B
I K e N TP X
1 ﬁtli;ﬂ’ilﬂ -ungérr}}fﬂro%lgbﬂ% yl(iﬁ%ilﬂ’t?rac élfS)p?fl Eglﬁﬂle@gﬁ@gnen solution

T reacti on d at 70 ours unti no
i Socasahaitged oeeral had. Effiybaqetarel (& 4 pests) ehatleotadded ddhe reaction

usi n j ze_excl usi chr omat ography rel ative t

o815 el Ry Kt LR GAPGES WY TRaORH2IC SRS Ahpppoduct was
( PRdrYdbsRe uSink Xik RASNioT cﬁ’r-o@natJé?%&_}f' Slafll S REFSHAMredd-standards
20 Exanple 16 To di spersant 15 (397.41 parts) was
adaebiaceMinyt 122604 andePIPh @olydinpersgy Laded) =I5eh z s evdispersat 15.
(%9.31IQ%rts). The m xture was heated to 65 C under

ni for 16 1Ins. The reaction was cooled to room

t enper abWipershit $5 (39T B pettHanis ddded 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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Exanpl e 17 25 1, 4- Cycl ohexanedi net hanol (2.00 parts),
internmedi ate B (34.50 parts), 2, 2-

bi s( hydr oxynet hyl ) propionic acid (2.2 parts),

n- phenyl di et hanol am ne (1.2 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) was charged to

t ion mxture over 30 minutes. The reaction was
heg%£§@3§0 C for 30 1 hour then Jeffam neTM M2005

(10. 97 Mt enede-phamf] itsiay anaees (42 ver (getd) Wa'sl']ﬁlargeda:ﬁteﬂ@m acetate
m xture was iﬁlrred under nitrogen for

g_éuros partsyanhestag te o C yrdstyibingste DIEWltWéﬁ{aUFPFﬁ @. 1 garts) was
M'gl?aﬁgtfcgﬁgH}e}solutﬁglnﬁﬁaﬁag@cg}grleneeglz4021) é%ong‘gl#ttyl ether §78 03 parts,

chﬁr@ﬁ@)&asemhwknané@anmneqIhﬁ1©mﬂammsé and heated to

71 C und t . tin dil
CRSrged Coho SEPSHT ohEobER RS he 004 parts)
%Ml@z(ﬂabrdlmuﬁ%’l) eltzh@f eu%§ 03 B36Y 9, 2-br(NAr&SARhyMRopionic

addéd over 30 minutes. This is solution S To a secon
vesd €19 A partspyinteonhediaiadi(1i13 4t raataband @hd acetaret (§3#3.03 parts) were

po@é‘%ﬁ%ﬁ%ﬁ% e di(;lo %Pgéﬁg}%slg%%étgﬁ@g% 131%%23/ t{'nsjiilaurate (0.17

pagd)Rdiaai @l ﬁld(tﬁérﬁso‘hﬁldh&f W89 clanebdesviey | hageraé eeaction was held
( 148. 03 parts) were charged and heated to 70 Cwith

S8t 7e |(ﬁ§0fu?rﬂj]é?urﬁ nptiloeisocypnpgrgnaingd.dilha predust was chapacterised
1
SRR o LRSI DAL O, o8 AN had i

heur2sl 00rint IPD1GPolsdisyanial ldeeral de dhislihdispesaitdi’l. was

characterised using size exclusion chromatography
ré@@ﬁ&@%—%o pol ystyrene) standards and had Mh =

12, 1001%”@ (Eal-rexgil?&llllﬁgﬂh§mrqbt22 ﬂ_ ng)ln Rrifiedtat T@'(ECISV 80 parts),

dlspersant 18. Exa Kexanad hanol
( IQZ lﬁﬂhpdnokgl)lﬁthyhpmpmm ?a:llda(%l ﬂe&ﬂS) 50d gthykt &ptate (200 parts) were

o RS P DG SRV Tk, B

atTolZ;@en-E dlng}htnXﬂetMQ 2@' padidy & @thgpg&tﬁér(ﬂ@?amswﬁﬁ@fﬁr ed to the

| ene diisocyanate {42.28 in eth ¥
ateachee n(lmrep@‘rqr §P malansh&hg eefction wae he}de@tc?Q dn for 1 hour then

f 8?} ﬁyl%gfr)l\ée(?ﬁ Ut e%%,y ﬁa‘t%Z?%%é ﬁa SSS ar%e%t ée réaction

agfktateewislinRe uﬂdéﬁ Iﬁ‘bro Y&uSfot B airgRe 20 Tbersaeag t@ antil no isocyanate
m xture was stirred under nitrogen for a further 20

heumanegt Thy igdigpersant 48 | socyanate renmmined. This is
dig ERREPRIY apt 19.

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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Exanpl e 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.

D butyltin dilaurate (0.12 parts) was charged to the

sol uti on and pol y(propyl ene gl ycol) nonobutyl ether
(146.09 parts, M 2500) was added over 30 m nutes.

This is solution 5. To a second vesse

1 ' al (

bngf 3:'&8}? %% 63(# Tte'?g ﬁg#ﬂrcﬁ)alg? éE ?@&FE% 1&c§%na)te remained. The
[ ptcﬁllimie Chvﬁt &hBaétSﬂseﬁS Lﬁﬁllgt S)zealedcluﬁﬁn etirymamgedpht erelative to

150 t h d d heat

SPPb S L A g SRR g BUEGH b PR Iy SRty lpgex) = 2.3
pq&gquﬁﬁgﬁgﬁg gd and then solution 5 was charged over

1 t

our . acetate (56.9 parts) was charged to the
r Eaampler?l wixture 35 The reaction was held at 70 C

for 20_hour nt ocyana remai ned
produc Q}\E}ég LP: Ig@ﬁ@ﬂﬁ@%ay qu(ggsfﬁozggrt@dyp%%l}aag,‘ad to ethyl acetate

c bf@;ﬁé&g RAD Mate@t@1A0VE Tith HARHNS LYAGNRIro8dR r]ﬂ@ut?ﬁmaﬂwaurate
= 10, 200 and PD' (Pol ydi spersity Index) =

T(\(i) &5 pgﬂ&jw@p sharged tihe selugmapd polglpropylene glycol) monobutyl ether

Rl MRS B PR ST Bl QT PR BRI o 70

C vvl thTstigr Isd%gndmd'@é’senl 1 ngf@Id}heﬂnlédf&ﬂ/eltﬁdnBl d(g 8T phBs), 2,2-
(0,15 parts) was charged to the solution an

pbisfpdrapieen@byiicorgd fbhépurayts). éﬂ?%medle@7B7@26thBaﬁS) and
g/gth%gg%atm§7ﬁ% ggrtsgvv%rre %% {%}e&] l%ﬁl atHi] W3 'OSDngilith 191I}1g under

a ‘'second vesse cycC exane |net ano
( 81tﬁ)@emaDﬁtﬁ1)yltlﬁ dAtaubits (byidr paf;snatzdrsy hddwdt yiid ¢cheac salution 1 was
.36 parts), ternediate B (126,00 parts) and .
Feedyeyer 4 dhouy. 1T3*? reastigh mag ielgeat 40 Efaf%%%ﬁaﬁa upfgltogigocyanate
Qﬁnzagnéa Wit Shbifdl \Qgs) URdSLteri Htﬁs?rgge Qize Qx@fﬁtsﬁélnt élﬁ‘omatography

aurate (0.15 part was a and then solution
wesdativehtar gcdyjstymee) ﬂtarhtal:ds aﬁlihhadr MicFl tho@mandh &Dd (&bly?iﬂspersny

Cfor 2 rs.until no isocyanate 15 remuined. The
PH@ﬁEtQWQQHE %?E?P%%H usi ng size exclusion

fe@gr aphy relative to pol ystyrene) standards and
a %E = 12,000 and PDI (Pol ydispersity Index) = 2.4.

This i34, quj@hegamdngg_tha@a(ﬁﬁﬂepm) intermediate D (25.20 parts), and

di pet h 5. 12 t ¢ dj
(o S T R S5 Brde PRk o G PRt P Rurace
We. 68 phitd)rvedh adedded ToBgsR disod@dndte (Dicbyiaytk} hs charged to the
dilaurate (0.08 parts) was then added. Tolyl ene

dr9as e BRdrrE qver > minptesin fursalinaisgble teactiangvas 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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reaction m xture over 30 mnutes in four aliquots. The
reaction was held at 70 C for 1 hour then

Jef fam neT"' 2005 (10.52 parts, ex Huntsman) was

added. The reaction mxture was stirred under

nitrogen for a further 2 hours at 70 C until no

i socyanate 25 remained. This is dispersant 22.

Exarrpl e 23 1, 4- Cycl ohexanedi nmet hanol (3.17 parts),

( gﬁ%&g&%@{tﬁ &t \AL}(enrﬁgr Q?rogg}{e %ﬁ‘ gfrl‘é%nzl §$J?¥ létn?d;fé %tﬁﬁo isocyanate
Drebnﬁnyéd fThlsds Uaperadre 23( 0. 08 parts) was t hen added.

Tol yl ene dii socyanate (12.75 parts) was charged to the
BMféégtzﬁon m xture over 30 minutes in four aliquots.

Th
Je?f ;ﬁﬁféﬁz&ﬁbn er??r&éa par? dgsf)lgfn u%atcgfrﬁg:]?& @%?ersgxgsg -23 (1.0
Tharts)eact 3.0 mixB6e wif xthanel amlsethyh acetate (hdearts)i Glagdeads (3mm

- Biaisa2d Fine d Bkt o8 Pois eI Beussa) v

D §RAI $1dOfhe déﬁfeﬁtsl%ﬁ%r&ﬂa bﬁ()ﬂ%ﬁ&oéﬁéké}gf&al@h&frs U resultant
dIS ersants 7-23 (1.0 5 parts) in a 3:1 mxture of

rhidbeoks axdibeedyexcabettatloidjty. %pmm}ratl\(a aentrgjeduspers®n was

2 rt d.bl ack
pre.l?f"eegm‘fg%ﬁ oL e ¥ R G R e B o e Bl Rpg ety
Matdtad (910 I@arﬁ?)r 1ZRriealls shakediamefer, 160 b@r‘ﬂd’)sandTB]@ck plgment (2.0
resul t ant ases exhibited excellent fluidity

c@ﬁ%sarpétni%M Séne¥ é}egmsgb@éesq il lagaen aﬁ}O@E%té]dSW@fhfﬁ’atmdlours

I
e SRR s GsicP A UG oyt hbE R R
di anet &he rﬁﬂ)lbaﬂarst @)0 atsphaek lQi @(lsmmtmt(OZ(eQ a [p@hytusethane resin,
PringexT"' ex Degussa)RFwere |1 ed . on eé gﬁrl zont al

sﬁlgfe%rsﬂ%‘olﬁ%Gh(ba%s eX THreRega) BRhi) & Wpser e fgdn, NC DLX
high Eyogaﬁg QUN WMl Engeﬂﬁlss@%a%@fegahh% ﬁlkefd@lg 8bwn bH%o black
m | I bases wer to (a) a

1.0 parts down |
pohd/whet head @singsimumbeNd dRbaTM du3dke \iBraDagsesstent wxs made of the

oResi ns nitrocellu e resin, NC DLX
S o ng bisef oo Hidhe R Iebios Al FOSSYTRAGEPHE ystem of 1 to 5.
r ‘Aséé'oﬁé cﬁ% 1'nﬁ'1lé§tegf@%sﬂ%‘ﬁﬂ&r@@nc‘eoA%ﬁﬁ& e@(ﬁgrllwghtt\f?lﬂ?% fispersant
using a nunber 3 K-bar. A sinple visual assessnent was

nﬁ@l@éblﬁtd%énwelﬂhmmudagéd on hiding power, jetness
and gloss with a scoring systemof | to 5. A score of

5 i ndi cat esDidpersaetst| Perrfedomendeyn A Samt falletalquer i ment
wi th no dispersant |gavie polyusethaown wite hitepgellulese equal
to 1. Di spersapie Sco}Lre for let dowj Score For |et|down
into poly reth%ne into nitrgjcellul se ‘3‘

9 3 3

10 4 5

11 5 4

12 4 5

13 4 3

14 5 5

15 4 4

16 5 5

17 4 5

18 4 5

19 4 4/3

20 3 4

21 4 5

22 4 5

23 3 3
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none 11754 843 933 1045 1154 12 45
1343 1455 1544 1655 1745 18 45 19 4
4/3 20 34 2145 2245 23 33 37 Exanple 25

1, 4- Cycl ohexanedi nmet hanol (5.19 parts), Internediate B
(22.50 parts), Internediate A (25 parts) and ethyl
acetate (22.5 parts) were stirred under nitrogen at
70 T. Dibutyltin dilaurate (0.075 parts) was then

Z%Q%g[ leégl yl ene diisocyanate 5 (9.74 parts) in ethyl

10 parts) was charged to the reaction m xture
over 30,4-@ydoliasnedihethadcts o p@s) hehtdmaddiat® B (2> 50 parts),

ek PSS Lrk B bl (ot S b s o

Sty ‘7? egd Eﬁgﬁyltm 16 60 éﬁr SrWats hedn Z(gileﬁ.oy&glae%% dglgc?cganate

until no Isocyanate re et his is sper
1(®. Ek anapd)en 2thyl adet@y ¢ @ lpents nead;l aetdedrolthe &a&@otpmbttm)e over 30

| eLEdiaLe A (05 RATL ) 0 UL ASELBLE L) B e i
SSRGSy e

nitrogen for a further 20 hours at 70 °C until no isocyanate remained. This is
dispersant 25.
Example 26

1,4-Cyclohexanedimethanol (6.29 parts), Intermediate A (65 parts) and ethyl
acetate (7.24 parts) were stirred under nitrogen at 70 °C. Dibutyltin dilaurate (0.075
parts) was then added. Tolylene diisocyanate (11.14 parts) in ethyl acetate (10 parts)
was charged to the reaction mixture over 30 minutes. The reaction was held at 70 °C
for 1 hour then Polyester 1 (9.74 parts) in ethyl acetate (12.00 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 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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was charged to the reaction m xture over 30 m nutes.
The reaction was held at 70 C 15 for 1 hour then

Pol yester 1 (9.74 parts) in ethyl acetate (12.00
parts) was charged. The reaction mxture was stirred
under nitrogen for a further 20 hours at 70 C until

no i socyanate remained. This is dispersant 26. Exanple
27 Hexanediol (1.26 parts), Internediate A (13.20

o8y y7 M1 ..20 1EL ' ' -
pary et Gl 8 B2 BRLATURY ki SR S mippicggna e
padactdn atictust hatl aaget’at for 2BORArpantiisno wetganatel reh@thed. This is

ugder nitrogen at 70 T. Tolylene diisocyanate (5.93
paPPEYatias: char ged over 15 minutes and the reaction

mexiUpe soel d at 70 C for 20 hours until no isocyanate
réﬁﬁggégf This is dispersant 27. 25 Exanple 28 To

di sper $&rined®! ((3Boppartsy.) Imesneddde dE €7.89 | paaspt @ilwes(ed. 7 112.98

t d b I lqrid 0,7 t heated .
P BB B ST, b P (LEE RS e
Cﬁﬁ&e@%iﬁr%&noﬁmﬁ eTPEH Sk Q}iisa—(gjaﬁatles(7@ilsﬁh@lrs§5 Nk oAfrged over 15
Exanpl e 29 30 Hexanediol (0.62 parts), Internediate A

( erimgepand ghe, reaction minguteybieldsay et K Frp2®d hpeni untih giodisocyanate

(0,72 S): ol ye r 1 (4.42 parts), dibutyltin
df?%ﬂ?%ﬁgkﬁd$6§p%§?$§§'and ethyl acetate (13.70 parts)
Wekempleiyir ed under nitrogen at 38 70 T. Tolyl ene

di i socyanate (2.64 partsglmas charged over 15 m nutes
and t h&lexanediad i @R 4npatshr Enteratediagg F70108 asts)p@négnethoxypropyl

Eistiie 3907 BU G SR R Tl o8 70 PEERHUAT Sbugfidine 005
( par29 was tish, aduetly @etyd¢ne2difsbeySfite PEI 85 )parts) s yohhigad to the
T8 AP B bt B e T o

dijiiRQf Y%?;S}{&?er 91 1part %)rﬁms GRA0aGe q}é'fc':[ioo ﬁlﬁiforQ WaSStirred

[
and the r I on m xtur at /0 Cfor 2 ours
untddr nmitwogesdoy arfarttieer 2 ko aed) °Thingl he idicspmtessmai®d. This is
1%.Exa li 31 Hexanediol (734 parts), Internediate F
( §P§S%Eﬁ s), and nethoxypropyl acetate (40.47 parts)

?@%ggﬁkbgred under nitrogen at 70 T. Tin(ll) octanoate
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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parts) was then added. Tolyl ene diisocyanate (11.81
parts) was charged to the reaction m xture over 30
mnutes in four aliquots. The reaction was held at 70
C for 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 C until no

i socyanate remained. This is dispersant 3 1. Exanple

P ARGR et faerar g = 28GR sl (g i i

weispersdrit36ed under nitrogen at 70 T. Tin(ll) octanoate
(0.05 parts) was then added. Tolylene diisocyanate

(8% s) was charged to the reaction mxture over

30 m ngy; dhf&é%é ?é QS dissi bOfhe WRSH & 233 (0.4
70 Cforﬁ%rS oﬁr apoI esltsser ng?ga{ pgr S:% was ©.
agdaiey. in'ﬁhﬁlrmaﬁtremﬁ rmtb(dmylpa)pmhac@tatleranddl burteberl (8 1 parts). 3mm
nitrogen for her 2 ours at 70 unt i |

Dt dRRe BT b e Do w60 iBhe dach Bk CyBSmaphthal™ Red

EA@EP e (36h)ReeranRediPind the 46nfRafstvidre nliNEbABMNAMEntE shaker for
(6.13 parts), and net hoxypropyl acetate (24.50 parts)

w6 dogtsi rFledresiithat miil trggerrhibited @lurdityTasnddsenibadcinaghe &elowing
(gabg parts) was then added. Tol yl ene diisocyanate
parts) was charged to the 30 reaction m xture
over 30 minutes in four aliquots. The reaction was
held_at_ 70 C for 1 hour then Internediate (7_ 00

parts) wasP@peeant The neactFlonityiofmileasgas stirred 39
under ni N@g@@oﬁtgﬂ) a fLthheImrgongelat 70 Cuntil no
I soclyarrate—repained—Ti—s—i E””' Exarrpl e
34 Dispersia were pr =nar9%xcﬁvelbﬁ§u§q\;l Xi no 9 ch of the
Di spersants 26-33 (0.4| 5 pBxaeHyntifividitys: 1 mi xture of
nmet hoxypr opyl27acet ate and nrlQuf gglglon@&ﬂamgarts). 3mm
D aneter—gtass beads (20 """ts1 ptgrrent (1.5
parts, Chr ondpht hal TM Red a&\’fﬁ{e@ﬁ“& @’a) wer g added
and the cont@its were 1l | edlushgelsostandingal | shaker
for [16 hours?,o The resultanEXCralgllltfpﬁ@%s exhi pi ted

fluigh Ly' as—deser+bed—in—tt A table. 10
Di spersant EIi di ty of |ml Il‘g’é@gem %‘%’( Contropl)
| nmoyabl e gel32 Excellent fluidity
33 Excellent fluidity
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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25 Excellent fluidity 26 Excellent fluidity 27 Fluid,
gels on standing 28 Excellent fluidity 29 Fluid, gels
on standing 30 Excellent fluidity 31 Excell ent
fluidity 32 Excellent fluidity 33 Excellent fluidity
Exanpl e 35 A di spersion was prepared by dissol ving

Di spersant 11 (3.5 parts) in Macrynal TM SMb65 (1. 05
parts, conmercially available from Surface Specialties

1 hax: ( par . 0
ol APHTHIRANRE YL RECNES; A% B PARER) and g 20
paingdls). | rgaphorTM red B-CF ex C ba) were added and

the contents were mlled on a skandex shaker for 1
hgéLfﬁﬁém resultant m |l base exhibited excellent

fluidi : ' i SCQS{ ' . '

e sty gispERSoyes pRBARA th QB KRR DRI A0} 11 or 18
2 B0Matrymal™ MM Jofe(Ir @s pdrts) agd ptdpyldna edyonhsettot ethens21.40 parts)

igto crynal SMb65/ 7QBAC . ( 24. arts), .. .

R eR NG (1) SO REEH Sk ey g™ Blue L6TOOF
ageBa}&) (vbre Kfded PRelredulthhERi dER¥ e xBRMRIRREQI R AGKitaNd
white card using a nunber 3 K-bar. The 40 resulting

sur f ac@hemiihbaseeceralegoghdste Madnmsd™0SMF65/60B AGNGESP parts),

d 58 6. . Exayple 36 A di i
oPEsRpah Care BEP Phi S HWET P hBREY] Fetf 0 g2 pars
Ofheh & ravon dBwivRSEY Blatid MidSWRAS cirll. 3 ePahtiBbera R -bar. The resulting
propyl ene gl ycol nmethyl ether (21.40 parts) 3mm gl ass

bedrse mpmaingd high derg vBluge pi gnent (8. 75 parts,
Hel i ogenTM Bl ue L6700F ex Bayer) were added. The
resultant mll bases exhibited excellent fluidity The
n | Digrsast WerMill Rise Yowositynita Matssy 6al’TV @WESH TOBAGHaze
36. 36 parts), shBasaRdBMmTMN3390 (3.24 parts, ex

(

Bayer) jgnd nmethoxyprogyd acetate (g 02 [parggy 10 337
t hen drawn down onto bl ack and|white carld using a
n
g

unber 1B K-bar. The G&ulting |sur§late mai nb@Pned| hi g#7

occC \/ Hea
=4

B
al
\v =) §| \* A>3 .

1 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,
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D spersant MI| base Viscosity at a doss 60 C doss

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

Exanpl e 37 15 1, 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 T. Dibutyltin dilaurate (0.15 parts)

Wﬁi%lécﬂ[‘aarl] v@e et uﬁ%e}[ lo?% bghla’?ocfﬁ%/ %ﬂattﬁe gé 3[95% to Bg\r ﬁlﬁgrstood as

was char ge reac ion m xture over '1

Thﬁﬁﬁ&ﬂcbyahema@d meFw®dIumﬁennhﬁhmmgmmuﬁ&md&aﬂumhaﬁmalor

22 hours at 75 Cuntil no jsocyanate remnaine 20

EXaRpostigpreeriRdsipehasigshppld b Brapistedods BRig @) comppercial grade

S t (

o R Aot b o gRP i S, P ol BeRBke] -ang her sueh

paraterl,als Ghrchnap htohab TVuRdet sta3®,to dre (Tetra) uwelueecmdnherblal grade.
the contents ner e mlled on a horizontal ker

e SO G SISCh P IPBAES T RRPEFgRalus Ve of any
eweéﬂt%‘tdﬂ{lédﬂ lofll f¥Mich 4RayERCEl sRImdrie pAQEH 'ﬁ?ﬂfescoﬁrﬁlflﬁﬁlﬁﬁglaterlal
to above is |ncorporated her ei n by reference. Except
| nnhebﬁeotEﬁram:ﬂ ipdicated. Whisrte b@tulnémwogé thet phd el gnd lower amount,

|nd|cat al.l . uant S

B0ef P4t a8 LB LT e R bt et Sorpbigeq Siitrly.

Cefedahgcanad anﬂ)&nﬂﬁbﬁé‘a@h Aleni¥at Ghﬂh% InRUITEE na®fbe @RED@Bether with

atons, and the like, are to be understood as nodified

byan@ﬁ% opgmauntaeueny o{HiceatBernelnEeni s el Hefidcharaa, theapxpression
f ﬁfﬂé% nt‘I:a B&Jnﬁ& thé EI%EL[S qql (Sfosugﬁgn?deg tI?al? (agln%t Rl%terlally
nterpr &d conmercl a

whiffed thﬂab‘asRJmmﬁaioneltdhErab&ﬁBms&f tlbzyeqmmﬂm@hsmder cons1derat10n

derivatives, and other such 5 materials which are

normal |y understood to be present in the comercia

grade. However, the anmount of each chem cal conponent

is presented exclusive of any solvent or diluent oil

whi ch may be customarily present in the comercia

material, wunless otherwise indicated. It is to be

understood that the upper and | ower anmpunt, range,

and ratio limts set forth herein may be independently

conbined. Simlarly, 10 the ranges and anounts for

each el enent of the invention may be used together

with ranges or anounts for any of the other el enents.

As used herein, the expression "consisting

essentially of' permts the inclusion of substances

that do not materially
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affect the basic and novel characteristics of the
conposi tion under consideration. 42 CLAIMS 1. A
non- aqueous conposition conprising a particulate
solid, an organic 5 nmedi um and a pol yur et hane
di spersant having an essentially |inear backbone and
|aterally attached sol vent-sol ubilising side chains of
a polyether or a polyacrylate including m xtures of
such side chains. 2. The conposition as clainmed in
claim1 wherein the polyether and polyacryl ate side
clhaiaiMSontain a term nating Cl_; o-hydrocarbyl group.
10 3. The conposition of clains 1 wherein the
pol yet her chain is poly(C2_,4- al kyl ene oxi de)
cont ai Ri ngal.ess. 9 : ' : [ ! :
The corlrposétﬁnaqgg &%I %?Iﬁo?;ﬁo erO gﬁﬂlst %te]dy é]dﬁﬁnﬁlel%gggcrl’aagleorgamc
moledou and awsilghtthefie tilvperpait yletvingr aroesspatiaflyclindaateckbone and
side chajn is from30Q0.to 10,000.. 5. .-The coppositio
otaiply At sp PR SR seRs SHEcREAR ofits pRPSIRE of gepolvacrylate
aggifdiNAldYres SMRIch SRR chhigg 10 to 180 mlliequival ents
for each 100g di spersant of an acid and/or am no
group. 6. FHE EABRATLE 20T 18Med! @ il %Wh@feﬂhttltlse olyether and
pol yur et hane di spersant further conprises the r 8srdue
opolyadrglanadide/ehacmrpotanda teamimgng Casntneirocvigd ageaip.
nol ecul ar weight of from32 to 3,000. 20 7. The
conposBt i oTh®tomp@itionlofdiginsi Nwhbeir tiealolywetie thain is poly(Ca.4-
percentage of solvent-solubilising |lateral side
c Rk lege pgidgheontaiaigg dess thagflpaeweight ethzleppsidewei ght
8. The con$osition‘of claim| wherein the polyurethane
di sper dant The compesiiemiof eladm bbvhereiadhe mymbgr-average molecular
di i at . The .co ition of c¢lai in

iséi)lg?@ {12 tp_%lggﬁlebﬂ osl;yancgﬁgtsé Sgdet(‘ll]lgl?l is grg% Olto%(?fo%.

t N ven u polye chal n contai ns
the residue of a coppound qf. formila.1 RC[EFC}E)l r.
sz 1 1%. 7X k}e_'_,qog[lpam 0y ({% F\ﬁalﬂl q4%ﬁg} é{uﬁ popyusethane dispersant
Clad &R0k RediRY fr8MOMPio 180 milliequivalents for each 100g dispersant of

an acid and/or amino group.

6.  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.

7. 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

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

chain contains the residue of a compound of formula 1

RO(CH,CHO)— Z x_v [N/ ]
|: (CH, iz Jp I- 31q

1

R
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Rl is hydrogen, nethyl or ethyl of which |less than 60%
is hydrogen; R2 and R3 are each, independently,

Cl-g- hydroxyal kyl; 5 Z is C2-4-al kylene; Xis -0- or
-NH; Y is the residue of a polyisocyanate; mis from
5to 150; pis from1l to 4, and 10 gislor2. 10. The
conposition of claim1 wherein the sol vent

sol ubi l'i sing polyether chain contains the residue of
a“;lb?gpv\ﬁund of formula 2. R4 2 ROCHCHO Z-N' I1 RS R
O erein 15 Ris G -2o0-hydrocarbyl group; Rl is
hydr og@nis Oret-ydro@irbyetehylp; of whi ch | ess than 60%i s
hydr ogen; 4 is an_i socyanate reactiyve organjc

radi cal 18ydregery Bedykber Shvlan Whéfgﬁy%ﬁqt}é%69°éa&;’mr4;%gen;

or gani @2r.adpheal. ey [ kyl is fromb5 to
150; aﬁd aﬁ(ﬁ%{s teoeail.% lfic%p eglﬂg’og%go@???%%l “claiml

wher ei & it Res-alidylemnt - sol ubi | i si ng pol yether chain

cont ai gs_bt e residue of a conmpound of fornula 3.

RO CH2EHEY i CH2NH - W- OH 3 25 R 44 wherein

R is Cyidendwsinocar Pydly@s8idRateR1 is hydrogen, nethyl
or ethyl of which less"than 60%is hydrogen; Wis
C2- 6- ahkiylfeomed tahh;

pis from 1 to 4; and

qis1or2.

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

chain contains the residue of a compound of formula 2.

RO— CH,CHO Z—N

wherein
R is C;-hydrocarbyl group;
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 Cp4-alkylene
m is from 5 to 150; and

nis0to 1.

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

chain contains the residue of a compound of formula 3.

RO(CH,CHO) COCH,CH,NH — W——0H

R‘l
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5 mis from5 to 150. 12. A pol yurethane di spersant

having an essentially |inear backbone and laterally

attached sol vent-sol ubi |l i si ng pol yet her chai ns of

pol y( C2- 4- al kyl ene oxi de) which contains |ess than

60% by wei ght ethylene oxide relative to the

pol y(C2-4- al kyl ene oxide) chain. 10 B. The

pol yur et hane di spersant of claim 12 wherein the poly
IEIﬁIkerne oxide) chain is the residue of a

polyef er which contains one hydroxyl and one

secondany(aﬁjmﬂhgmﬂmpgamqpne end of the polyether

chain which reacts MAL?T%LSOC yanat es.

pol yur 8t fridregespppdy ylgt gfh,xﬁhllgsq,m@} @@% 1§ hgdrogen;
pO'Y(C%v%ué &%kﬁﬁﬁ:aﬁé oxi de) chain is the residue of
e

a polyet cont ai ns two hydroxyl groups at one
end ofntmékmmﬁyaﬂﬁbr chain which react with
i socyanates and which are separated by not |ess than

5 atong2. 1A. pol@ethahy dispérisan ehattngpar S@Bﬁtial)lfy iheatr adidone and
mhlch further conprises. from 10 tao

miateralky, aftacied SolgeidrSobfbrisAEIpely eheh ﬁ@l@r&&?ly(ﬁmaweﬁl@ oxide)
SYnich E&?Jlﬁ?f%% anSG#h b e&gp e&xﬁ:h@ R&I aﬂgtahvé_efo the goly(C2-4-

non- agueous m ase, nt ~or conprlses
f mlkyiehe oridagcharesi n and the conp03|t|on of claim 1.
17. A non-aqueous conposition conprising a particulate

solid, 1an Thgapdiyureth®@d dispanghtaoPelaymir €2 hah@ein the poly (Cpa-
dlspersant havi ng an essentially |inear backbone and

28lkylepg ox1dey, chain b?cth@aeswe@é ArRodvthgsivhich ﬁ@t§Pﬂ@n%mfﬁ>§’l and
S cBRhE e 305} WL oy 98 o GLNREEKER ich reacs wi

isocyanates.

14.  The polyurethane dispersant of claim 12 wherein the poly(C,.4-alkylene
oxide) chain is the residue of a polyether which contains two hydroxyl groups at one
end of the polyether chain which react with isocyanates and which are separated by

not less than 5 atoms.

15. The polyurethane dispersant of claim 12 which further comprises from
10 to 180 milliequivalents of an acid or amino group, including salts thereof for each

100 g dispersant.

16. A non-aqueous millbase, paint or ink which comprises a film-forming

resin and the composition of claim 1.

17. A non-aqueous composition comprising a particulate solid, an organic
medium and a polyurethane dispersant having an essentially linear backbone and
laterally attached solvent-solubilising side chains of a polyether, a polyolefin or a

polyacrylate including mixtures of such side chains.
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