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A dispersant which is a phosphate ester of a polyalkylene ether block copolymer of formula MeO(C2HO)n(CiR¢O)n-H wherein m
and n are each, independently, 2 to 60 and use in aqueous based paints and printing inks,




et her. ef “formula 1 is not less than 400, nore preferably not | ess than 800

and espeC|aIIy not |ess than 1, 000. The ratio of m
to'nis preferably between 1 to 3 and 3 to 1 and especially between 35 2
to’5 and 5 to 2. WD 97/ 19748
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The phosphate ester is obtainable by reacting the nonoal kyl ether of
formula 1 wi th a phosphati ng agent Wherein the ratio of nonoal kyl
ether to each phosphorus atom of the phosphating agent is from3:1
to 1:1 and especially from2:1 to 1:1. It is especial

preferred that RHOSPHATEi ESTERS OB rRELYALKYLENENETHER (BLOCK ICOPOLYMERS ANB TﬂEMZESAS
of the phosphatDISBERMNTR. is | ess than 2, for exanple, about 1.5:1 when the

di spersant is a m xture of nono- and di-phosphate esters.
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wherein
20 Ris Cy4-alkyt; and
m and n are each, independently, 2 to 60.
R may be linear or branched but is preferably linear and is especially methyl
Preferably, m is not less than 3 and especially not less than 5. It is also preferred
that m is not greater than 45, more preferably not greater than 35 and especially not
25 greater than 20. ’
Preferably, n is not less than 3, more preferably not less than 5 and especially not
less than 7. 1t is also preferred that n is not greater than 40, more preferably not greater
than 30 and especially not greater than 25.
The moiecular weight of the mono alkyi ether of formuia 1 is preferably less than
30 12,000, more preferably less than 8,000, even more preferably less than 5,000 and
especially less than 3,000. It is also preferred that the molecular weight of the monoalkyl
ether of formula 1 is not less than 400, more preferably not less than 800 and especially
not less than 1,000.
The ratio of m to n is preferably between 1 to 3 and 3 to 1 and especially between
35 2to5and 5to 2.



wher gi'n - R and mare as defined hereinbefore. 30
Typi cally, the nonoal kyl ether of formula 2 is reacted with propyl ene oxide

in an ' i nert atnosphere such as nitrogen and under anhydrous
conditions in the presence of an al kali metal. The alkali netal is
preferably Ii Wﬂﬁﬂ? 40di um and especi ally potassium The PCT/GB96/08844
nmetal is convenien Ty added to the nonoal kyl ether of fornula 2 as a water
sol ubl e i norganic salt, especiall2 a hydroxide and the water
removed by heating, especially 35 heati ng under reduced pressure prior
to addi ng the propylene oxide. Omng to the volatility of propyl ene
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al cohol ethers such”as,_ nethoxy-, “e oxy- and but ox
propylene oxide
25
RO -(C;HO)n H -2
wherein
R and m are as defined hereinbefore.
30 Typically, the monoalkyl ether of formula 2 is reacted with propylene oxide in an

inert atmosphere such as nitrogen and under anhydrous conditions in the presence of an
alkali metal. The alkali metal is preferably lithium, sodium and especially potassium. The
alkali metal is conveniently added to the monoalky! ether of formula 2 as a water soluble
inorganic salt, especially a hydroxide and the water removed by heating, especially

35 heating under reduced pressure prior to adding the propylene oxide. Owing to the
volatility of propylene oxide, its reaction with the monoalkyl ether of formula 2 is carried
out in a closed vessel, generally at temperatures between 40 and 140°C. Preferably, the
temperature is above 80 and especially above 100°C.



and nethoxy- et hoxy- and propoxypropanol ; and glycol ethers such as

di et:hyl ene gl ycol and propyl ene egcoI. Cenerally, the liquid is
sel'ected to neet the requirenents of the end-use to which the
cohposrtron is put, especially conpatibility with any nediumw th 25
which it is towmeoxistast ed. Preferably, the liquid conprises aPCI/GB¥0258%
nore preferably at | east 50% and e§PeC|aIIy at | east 75% by wei ght
water relative to the total weight of the conposi tion.

The conposition may conprise an intimate m xture of the di spersant and
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The composition may comprise an intimate mixture of the dispersant and
the particulate solid but preferably comprises a coating of the dispersant on a finely
30 divided particulate solid. Preferably the particulate solid has a mean diameter of less than
15u, more preferably less than 10p, especially less than 5p and most especially less than
3p.
The particulate solid can be any material which it is desired to stabilise in a
finely divided state in a liquid medium. Examples of suitable solids are pigments and
35 filiers for inks, paints and other surface coatings; magnetic metals or alloys and magnetic
oxides, for use in the production of magnetic tapes, discs and memory devices; dirt and
soil particles; biocides, agrochemicals and pharmaceuticals. The composition, whether
dry or in the form of a dispersion in a liquid medium, may contain other ingredients such
as resins, binders, fluidising agents, anti-sedimentation agents, plasticisers, humectants,



15 '+ nanes of prinrose, |lenon, mddle, orange, scarlet and red chrones.
Exanpl es of netallic pignents are alum nium fl ake, copper powder and

copper fl ake. Exanpl es of netal salts of organic
dyestuffs are the azo netal salt pi gnents such as O Pignment red 48
(al so known ayodBndRger or Permanent Red 2B), A 20 Pi gmesdr/G8sénolsia( al so
known as Lake Red C or Red Lake C), O Pignent Red 52, d Pi gnent

Red 57 (al so known as 4B Toner, Lithol Rubine, Rubine Toner or Pernmanent
Red 4B), d Pigment Red 58, O Pignment Red 247, O Pignent Yellow 61, d
Pi gnent Yell ow 62, C Pignment Yellow 183 and C Pignent Yellow 191.
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the particul agﬁcﬁ&hg GearldiReht HighEntaBRkde by B TRE tvmﬁg nfiéa @ith, 0P8 :ﬁg I el d
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preferably volchiomatessand sidphates afipad zince Aaiiyny. Galginy ahd figrfesiand modifications
particul ate sthereoftwhich arel eonseeraialy avallableassgreertsh-yetlow\taped piginents irider she

\%eg?; rlg 420"‘%%5 of primrosé N&hoh, MRd 8 RN, sMeCaTtel Shdmele |1 quid medi um
PCT/ GB96/ 02544 Examples of metallic pigments are aluminium flake, copper @owder and

|f the dry corepeearflak, consists essentially of the dispersant and the
particulate solid, it pEgémpledlef metal sams oﬁtorﬂaﬁ&sﬂy&t@% am)the pee frastabbat at
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solid. Yellow 62, CI P.gmennP@ﬂ 1§§§n&&i7?@§n'ehﬂﬂiom rises a dispersant,

particul ate soll re y. contai hs at
| east 5% nore prefer abfiifa'&P’e?@ ﬁ@"‘?@% "é‘ﬂ@(?ia %‘ J'ate" alumina, talc, quartz,
25 silica (precipitated, pyrogenic and synthetic), metal silicates, barium and caicium sulphate,

china clay, antimony oxide, powdered slate, wollastonite and chopped glass fibre.

The composition may be made by any method known to the art. Thus, it
may be prepared by mixing together the dispersant and particulate solid and preferably
then grinding the composition to obtain the desired particle size of the solid, Preferably,

30 however, the dispersant may be added to the particulate solid in the presence of a liquid
during the final preparation or finishing stages of the particulate solid. Generally, the
composition is, however, prepared by mixing the dispersant, particulate solid and a liquid
medium and then grinding or milling the composition to obtain the desired particle size of
the particulate sofid. The liquid medium may be water or an organic liquid in which the

35 dispersant is preferably at jeast partially soluble. If the composition is required in dry
form, the liquid medium is preferably volatile so that it may be readily removed from the
particulate solid by simple separation means such as evaporation. 1t is preferred however
that the composition comprises the liquid medium.
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VO 97/ 19748 aqueous mill-base comprising a particulate solid, dispersant and a film forming resin.
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]|c n][ Fr medi 8§ € Peh Y o1 VerRsht BEMI-BESE O PrénklabR! ﬂ'ﬁrp%rticula%ehsolid nsl nottl?]dslrlhéﬁ‘ 80 I:-:nd I
ol l'owi ng prep | . N , e pol yethyl ene glyco
nmonomnet hyl et hgé&]tc@ffgéigér%ethéq @%?&%@hﬁ%éﬁ %Mr%ﬁypr opyl ene glycol as PPG
The appr oxi nhreamsy of rein ipdreymii-hape canvany PYanwyide inaitsfaut is preferablinat
parent heses. less than 10%, and especially not less than 20% by weight of the continuous phase/liquid
phase of the mili-base. Preferably, the amount of resin is not greater than 50% and
25 . especiafly not greater than 40% by weight of the continuous phasefliquid phase of the
mill-base. . :
The amount of dispersant in the mill-base is dependent on the amount of the
particulate solid but is preferably from 0.5 to 5% by weight of the mill-base.
The resin may be any film-forming resin which is capable of acting as a binder in
30 aqueous paints and printing inks. The resin is preferably capable of undergoing a cross-
linking action with a cross-linker and is preferably an acrylic or acrylate copolymer
containing ethylenically unsaturated groups.
The invention is further iliustrated by the following exampies in which all parts and
percentages refer to amounts by weight unless indicated to the contrary.
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5 - “Internmediate 1 - MeO PEG (750) PPG (650) MeO PEG
(750) (750 parts; 1M ex Fluka) was charged to a reaction vessel

together with a solution of potassium hydroxide (14.1 parts) in distilled
water (14.1 parts) The vessel was heated with stirring to 110[err]C

at 20 to 30 %Zg renove the water. 10 Propyl ene oxi depdriShbeidasals;
- 12.9M was then aé ed and the vessel heated with stirring at
- 110[err]C for 8 hours until the reactionbwas conplete. Any unreacted
propyl ene oxi de was removed at 110[err]C and 20 to 30 nm Hg. The
bl ock co- pol yner (1514 parts) was obtalned as a red brown oil which
solidified on _cool . ( tio of about 1.5:1. 15
| nt er medi at e 2™ his was prepared
by the method desdnu%&p’lﬂwmlmmeu jetails pf blogk so-polymers, rt'ae polyethylenghgliienl of
propyl ene oxi sienothethyl rethierds eefetred 1ol 89 MeD PEG dritepdiymwopylene- glydoy e PRG.8G8e
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This was repared by a sinilar process to that for intermediate 1 except

usi ng mmmyom(@mltgmm) ex Fluka). The bl ock co-pol yner
was obtained as a MaOKPEG (750) bi7egvpattsiM dNEFitka) Wak Ydhargedomn! &irdsctian Ressd?PG

rati o of abou f ve
MV = 1190) . @ggth&r wﬁimj? Qgﬂnéﬂ‘ggd a‘é@l&“lehyl%oéldﬁég) géﬁ E é‘lﬁ?/ r((ErI} 1%%&5)
This was prepHievesssl wakheated with stiginpite dA0Toat 4%?%?‘1’3!9? Hado reagva ke watehg
MeO PEG 1650) Piopiéngexide (750 pads: 2. INDayasthen pddedyandiike vesgeldieatesOgthstirming; at
éég -Ppghreat i O11of°chb:0§ hoGra-unel HhEFEactBs wab icampRrb. Asnyturttasdied BlopPBhe bkid¥inal 2
gnierr] with nefiowBl Bt 11005 3y 28 o 30 FTHE THE bidS; WS 51 Podit) ﬁfgﬁgﬁ@‘?‘?w)
PPG (500) as a red brown oif whigh gelidified o coplinap Jt eepaintBR EPGLatq phabaut Hp:1. |
I nternmedi ate 2 except using MeO PEG (750) (750 parts; 1M . The block

co- pol ynﬁg w_ﬂgoqu@( orwﬁgéo oil; with a PEG PPG ratio of
2??2& |2ve. ngf 11 l\fveas prepafrgé“gy t n‘% %@% tKGI_l!ltennedlate qrgx%e;gtjthy &Ih an
PCT/ GB96/ 0254amount of ‘propylene oxide was increased to 1400 parts. The block co-polymer (1863

Prepar at i on oparts) wae obtairied as a light brown oil and contains a PEG:PPG ratio of about 1:1.4.

20 Intermediate 3 - MeO PEG (350) PPG (930)
This was prepared by a similar process to that for intermediate 1 except using
MeO PEG (350) (350 parts; 1M; ex Fluka). The block co-polymer was obtained as a dark
brown oil. The co-polymer contains a PEG:PPG ratio of about 2:1 and had an OH value
of 48 mgs KOH/gm (Effective MW = 1190).
25
intermediate 4 - MeO PEG (550) PPG (700)
This was prepared by the method described for intermediate 1 except using
MeO PEG (550) (550 parts; M; ex Fluka) and propylene giycol (700 parts; 12M). The
block co-polymer was obtained as a dark yellow oil with a PEG:PPG ratio of about 1:1.
30 The OH vailue was found to be 50.6 mgs KOH gm™ with an effective MW of 1109.

Intermediate 5 - MeOPEG (750) PPG {500)
This was prepared by the method described for Intermediate 2 except using
MeO PEG (750) (750 parts; 1M). The block co-polymer was obtained as a dark brown
35 oil; with a PEG:PPG ratio of about 2:1. The OH value was found to be 50.8 mgs KOH
gm” with an effective MW of 1104.



Exanpte 1 - MeO PEG (750) PPG (650) (1:1 phosphor us)
Internediate 1 (28 parts; 0.02M was charged to a reaction vessel sparged
with 5 ni trogen. Phosphorus pentoxide (1.42 parts; 0.01M was added at

20-'25[err] C and the reactants stirred rapidly for 15 m nutes. The

t enper at ure waswigwnoragi sed to 80[err]C. After stirri nPCRGHEB0254t] C
for 2 hours a white solid gradually forned _which on stirring at 80[err]C
under nitrogen, for a further 16 hodrs di ssol ved for ni ng a pale
yellow oil containing a little solid. The tenperature was raised to
90[err]C and the reactants stirred for a further 16 hour under 10

ni trogen when t Bfapapdtibh ofbea@kiel. This is Dispersant 1 and was obtained as
a cl ear solidified on cooling. Exanple 2 -

ye |
MeO PEG (750) PPG (1260) (1:1 hosghor ugg Thi s was prepared
by a simlar nmeExampled t+MaO C750HRBGI (600X L i hrphespihorik ept 15 usi ng

Intermediate 2 (30 pritdrmedidte0q (28 parts; DI02MF wak chaiged 1® ai reactioh vesskl sparged with

ntermediate 2 (30 p . a5 o spargec
br ophr a1 ont { ne™Eae RBRHEFAF ke, PRU2 Dard GO Whp 40U U6 02, chtfine

) : or t S. a
80[err]C after MRAgapisIrEd ranidly fAr 10 unies. Wﬁ?’q"?’%@ﬂ@&%ﬂra§egﬁﬂg° C. After
was obt ai ned a ptirting &t 80RG foi 2 hourg @ white Brlithgradually forimedwhish on3#igingRIPEOT® 8aJer
( % S 1dp[105 Phor Hitrhgen, for a further 16 hdufd GissBN@UIérihing 4 pale Gl ConthiRP Yittieasiid.
charged to a re n.v .
pent oxi de.( 1. 42 s el e Hted REHOE an e reacitbiz boel et delner Y8RP iir,
20- 25[ er r ] &0 f or Nitrogen, whem dke seliddissalyedn HinisRispersant 1,apd ¥@s pbtained as aclear -
rapidly geldw dllevhichesdtiidifiedomeootingst i rred at 80- 90C under nitrogen for
a further 16 hours. This is 25 D spersant 3 and was obtained as a clear

yell ow oil . anpl 2 , PPo%8 (1.5:1 phosphorus)
Thi s was prepar E@%?‘E?h gaﬁétpf%% (%&EE&%&?W% f'gerg except replacing
Intermedi ate 3 with This svaseerenarad by similar mathod - to hag Pegpribedin Example 1 except
Di spersant 18 andsingintéithediate Bi(30 parts; 8015M} lireplace/ef Intamediate 1 and phosphosphpiue
oo oy ol (il ogris MCTGURR S s pprty i Wi i
Internediate 3 " lanmﬁff’ggﬁga'i"étaé aéjb( g .rgdﬁgﬂ ngﬁefgﬁ?"%: aﬁ'fﬁ 'g Qigpersant 2 and .
Di spersant 5 anwasabtaied a palobrownebd as a |ight brown oil which forned a
soft paste on standing. WO 97/ 19748
PCT/ GB96/ 02544 Example 3 - MeO PEG (350) PPG (930) (1.5:1 phosphorus) 8
Intermediate 3 (35.67 parts, 0.03M) was charged to a reaction vessel and sparged
with nitrogen. Phosphorus pentoxide (1.42 parts, 0.01M) was added and the reactants
stirred at 20-25°C for 1 hour under a nitrogen blanket. The pentoxide dispersed rapidly
and the reactants were stirred at 80-9_0°C under nitragen for a further 16 hours. This is
25 Dispersant 3 and was obtained as a clear yellow oil.

Example 4 - MeO PEG (550) PPG (700) (1.5:1 phosphorus)
This was prepared by the method described in Example 3 except replacing
intermediate 3 with Intermediate 4 (33.27 parts; 0.03 M). This is Dispersant 4 and was
30 obtained as a clear yellow oil.

Example § - MeO PEG (750) PPG (500) (1.5:1 phosphorus)
This was prepared by the method described in Example 3 except replacing
Intermediate 3 with Intermediate 5 (33.12 parts; 0.03 M). This is Dispersant 5 and was
35 obtained as a light brown oil which formed a soft paste on standing.



Exa.rml‘e'B - MeO PEG (750) PPG (650) (1.5:1 phosphorus)
: Inte’rrredi ate 1 (100 parts) was stirred with pol yphosphoric acid (7.94

parts;” containing 85%Plerr](err]) at 90[err]C for 24 hours in a
nitrogen atnosphere giving a brown oil (104 parts) which on cooling
gave a waxy swdﬁngﬁbl s is Dispersant 6. 5 Exanpl e 7PeTAVBIS/RESG
(750) PPG (1260) (1.5:1 phosphorus) Internediate 2 (100
parts) was stirred with pol yphosphori c ac® d (5.54 parts) at 90[err] C
for 24 hours under nitrogen to give a brown oil (103 parts) which on

cool ing gave a ' waxy sol [ d Thi s is D spersant 7. 10 Exanpl e 8

- MeO PEG (35%ﬂ£ﬁf_§( #.5:1 hos horus This was prepared
parts) in place of MereRRE: 2?@06 éﬁﬁ%aﬁmﬁmﬂ it ofi fpis (794 pae.
pol yphosphor i cortainig 85% PLOs)at S8%bfar 24 hmuspisra pitregen aistosphsre aiving @ brawndelr k
brown vi scous (14! partd)\WhiBbh Sdoling gave a waxy Sofid/TThis idDispéeamt BEG (550) PPG

(700) (1:]1 phosphorus) Th| s was prepared in simlar manner to
Di spersant 6 except u&&g | nt er nedi a arts) in place of

i nt er medi at e REQOW E%Gé?%%@ BB?%H%@ghori c acid.

Di spersant 9 vvas obtterimediiten2 (400 paks)owasystirveds withi potyphosphoR: acid (SH4 rafts) at
Exanple 10 - @E@dhzﬁ@uﬂagﬁufrééwto(glvela BroWRBIQ1 65 parts) which on cooling daves
was again pre ar 4 ;ﬁs eBaNer 1o Di spersant 6 except using

I nter medi at e ¥ 8 dNIeIs DISRESAM 4 of | ntermediate 1 and reacting with

13. 42 pan®s pyrophosphoric acid. D spersant 10 was obtai ned as a
dark brown vi Wq«éﬁ REB@S50PPPG (§80) (&) phosphorus) Exanples 11 to 13

Eval uation of D Sp?P ﬁ‘ar%t SAisSmanner to Dnspersant 6 &dckbAHRSInMAmEdiate 3

repared by b L e| e | sted i

EI gﬁ energ§ bZH r‘l\ﬁ? of Iﬁ@f@@gn’b@r&{j@ IE@”‘B‘ fQ%S?rils F%%Wsﬁ%p@aég
After mlling, OrtMIImQaBaperamt 8ws4 ohiajeed\assa day\pEgwrevisqoys 8il €1 10#a8%)e pai nt by
di lutionisg with a letdown emulsion in Table 1. Test

panel s were p%bﬁ gq,’g V\f‘,p@(%wﬁ Q%ﬁo%hb%ﬂ steel panels using a

mechani sed w

| nstrunents 35 IThig W‘ﬁo@@? “’l—ﬂ?‘f éﬂ'{ﬁ Bg'ﬁ@&% jgcfméngc@hrﬁlfg%gd“ to

| eave a wet fi(108 paris}implsce of Intermediate 11 aqd rqaeilrmwth 1539 partseolyrhorghafie asid.

al lowed to drpigdersuibd Wak obfiifiedrasta derk bownibcouseil (@88 parts).  and then baked
at 120C fqr 30 m nutes. The average 20 gl oss of each panel was

2

calculatéd framthe maan Qf .5 ) ver the panel surface. The

results are Example$QM rFGI'&gSE# 68 (5801 {1 pRospnous _
This was agam prepared in similar manner to Dispersant 6 except using

Intermediate 5 (100 parts) in place of intermediate 1 and reacting with 13.42 parts
pyrophosphoric acid. Dispersant 10 was obtained as a dark brown viscous liquid (109
25 parts).

Examples 11to 13
Evaluati £ DI ts in Mill
Millbases were prepared by ball milling the ingredients listed in Table 1 below in a
30 high energy bali mill with 3 mm glass beads (125 parts) for 30 minutes.
After milling, the resultant millbase was converted into a usable paint by dilution
with a letdown emulsion in Table 1.
Test panels were prepared by coating aluminium and primed steel panels using a
mechanised wire wound K bar draw down system supplied by RK Print-Coat Instruments
35 Ltd, Royston, Herts, England. The K bar was calibrated to leave a wet fiim thickness of
100 microns. The paint fiims were allowed to dry at ambient temperature for 30 minutes
and then baked at 120°C for 30 minutes. The average 20° gioss of each panel was
calculated from the mean of 5 readings taken over the panel surface. The results are
given in Table 2.



VO 97/ 19748

PCT/ GB96/ 02544 Table 1
M || base Exanmpl e 11 Exanpl e 12 Exanpl e 13
D spersant 3 1.02 D spersant 4
1.02 D sapevypris 5 PCT/GB96/02544
1.02 Wat er 3.74 3.74
3.74 Neocryl XK90 17.92 9 17.92
17. 92 Dehydran 1293 0. 23 0.23
0. 23 Ti oxi de TR 92 25.6 25.6
25.6 Propyl ene gl ycol 2.7 2.7
Let down Yi el d of paint 30. 75 Table 1 30. 75
30. 75 Neocty—XkSQ 532 532
53.2 Adilikaset e t o Taly Exampilest 1 Examplectis sol Utbxampleot3
D spersants 6- Q)iﬁe?saﬁ?fsdi c and gp the pH wag raised to pH 9+ 1 by
addi ti on of afmumraTprrorto fadurtiomof—th {EJUW rEST T,
The pai nts we ) o 1o flin adtl-ng- I\Innhryl XKQ0Q resin in
t he anmoymlispegsanth by tHe fornula 10 Wi ght} 1082 Neocr vyl
resin = Y X 2det 3.74 3.74 374 122.8
where Y is thgoyl
Table 2 15 eocryl XK90 17.92 17.92 pverage—2q- 4%
Exanpl e Dehydran 1293 Al urf-28 um panel _ | 0.23 Prined G2%el
28- 4710 Tioxide TR92  60.26% 12 1256 256  60.86
' ‘Propyiene glycol | 2.7 58 1857 27 o0
Letdown
Yield of paint 30.75 30.75 30.75
Neocryl XK90 53.2 53.2 53.2
Footnote to Table 1 . :
5 Aqueous solutions of Dispersants 6-8 are acidic and so the pH was raised to pH
9 + 1 by addition of ammonia prior to addition of the Neocryl resin.
The paints were let down to final volume by adding Neocryt XK90 resin in the
amounts given by the formula
10 Weight of Neocryl resin= Y x2124
122.8
where Y is the yield of millbase.
Jable 2
15
Average 20° gloss
Example Aluminium panel Primed steel
11 60.7 60.78
12 60.86 60.40
13 58.18 60.10
Examples 14, 15 and Comparative Examples Ato C
Millbases were prepared using Dispersants 1 and 2 in Examples 14 and 15 using
the method described in Example 11 to 13. Both Dispersants 1 and 2 contain a block co-
20 polymer to phosphorus ratio of 1:1. These are compared with dispersants A, B and C

which alsoc contain a block co-polymer to phosphorus ratio of 1:1 but where the co-




Exanpl es” 14, 15 and Conparative Exanples Ato C M| I bases were
prepared using Dispersants 1 and 2 in Exanples 14 and 15 using t he
nmet hod™ described in Exanple 11 to 13. Both Dispersants 1 and 2 contain a
bl.ock co- 20 pol ymer to phosphorus ratio of 1:1. These are conpared wth
di spersants Agwdlo7adsC whi ch al so contain a bl ock co- petyaBys/#2844
phosphorus ratio of 1:1 but where the co- WO 97/19748

PCT/ GB96/ 02544 10 10

polymer is a MeO PEG bl ock co-polyner i.e. the PPG and PEG segnents are
reversed conpared with Dispersants 1 and 2. The 20[err]

gl oss neasure

show t hat t hoggf;%'zg%& yz,gfg §‘er|| v&?ﬁ#@‘n&ﬁ?oyﬁﬁ%@sgﬁ?%r S0 {g%\é%r{gr a ersed
fornula 5  cempaedwitbBisressaptss|dt2-or to those derived from bl ock
co-pol ymers of genZFheal20t glossineasurementstoDtlitRE)riiftiESps arsgivern il Taplend delowt drel
m |l base is agpiy fiat Qnode Tpeshfe! abrive8! fiom block co-polymers of general formula

Exanpl o of CoMPOBEGHEPS) Afp supefierto thoge sariyae fiam QNS E53Foihert bf becti Fotmue

Exanpl e MeQ{PPG){PEG), especlaily where the millbase is apphed to primedstee! panels.
36.0 15 2 40. 9
36.5 - A A 34. 96
34. 32 B B 1able 3 33.24
32.46 C C 4002
34.04 10 Foot note to Tabl e 3 Average 20°gioss Di spersing Agents A-C
contain an aligxyalKan0tarh Atat | PAIGHinkint-panel Primed Stee® | S
derived from *‘gr ?GSO)BPEG (90% Hge % grived from MO
PPG (900) qus. C-is—d i oMo DDf" L 120"& RPES (450)
Exanpl es 16 t 4425 1 Ml bases @3 pr epar ed_by 3.8 50l ving fhe
di sper sant (4. 185 parts) and DBehydran 40.9 36.5

A A 34.96 34.32

B B 33.24 32.46

C ] 40,02 34.04

10 |
Footnote to Table 3

Dispersing Agents A-C contain an alkoxyalkanol to phosphorus ratio of 1:1.
A is derived from MeO PPG (650) PEG (900)
B is derived from MeO PPG (800) PEG (660)

15 C is derived from MeO PPG (1200) PEG (450)

Examples 16 to 25
Millbases were prepared by dissolving the dispersant (2.55 parts) and Dehydran

1285 (0.3 parts) in a mixture of water (9.6 parts), propylene glycol (6.75 parts) and 2-

20 amino-2-methyl-1-propanol (0.23 parts) with warming having first adjusted the pH to
about 10. The resuiting solution was cooled and poured into a dispermat pot. Neocryl
XKO0 (44.8 parts) and Tioxide TR92 (64 parts) were added together with 1mm glass
beads (180 parts) and the millbase milled at speed setting 3000 for 30 minutes with no
external cooling. The resulting millbase was then separated from the glass beads and let

25 down with further Neocryl XK90 in the amount shown in Table 4 below. Dehydran 1293 is
an antifoam available from Henkel GmbH, Neocryl XK90 is an acrylic resin in
water/propylene glycol available from Zeneca Resins and Tioxide TR92 is titanium dioxide
available from ICI PLC.

30



1295°(0.3 parts) in a mxture of water (9.6 parts), propylene glycol (6.75
parts) and 2- 20 am no- 2- net hyl - 1- propanol (0.23 parts) with warm ng
‘having first adjusted the pHto about 10. The resulting solution was
icool ed and poured into a dispermat pot. Neocryl XK90 (44.8 parts)
-and Ti oxi de TRO®Wo(sh49marts) were added together w th 1mm gl assPCT/GB96/0284éads
(180 parts) and the mllbase mlled at speed setting 3000 for 30 m nutes

with no external cooling. The resulfing nillbase was then separated
fromthe gl ass beads and let 25 down with further Neocryl XK90 in the
amount shown in Table 4 bel ow. Dehydran 1293 is an antifoam
avai |l abl e from Henkel GrbH, Neocryl XKOO iiaﬁ%acryl ic resinin
wat er / propyl ene gl ycol available from Zeneca Resins and Tioxide TRO2 is
titani um di oxi?e-———a#a-i-l—jrble +-or-C—RL-C—30 YAl
97/ 19748 Example Dispersant  Yield of paint  PCFA®ROBY ©2 Meberyl
11 _ Tabl e 4 XKEO Rt
Di sper sant YIera ol pai,nt —Anount. ocryr.
XKoo letdown | ¥ 16 ! 1 26.05° 262092
27.02 17| V7 2 50.62 50 62 52.50 52.50
18 18 3 3 39.3 39.3 40} 40.78 19
4 | 19 25.8 4 26.76 |258 20 26.76 >
8. 53 8. 85 21 6 51.77
53. 70 22|20 57 853 63 33 8.85 65. 69
23 21 ' 8 8 63.72 |51.77 6$ 5830 24
9 22 66.78 7 69.26{63.33 25 65.69 10
64. 23 2 66. 62 Footnote tpgiable 4 5 66.09 I1he
nt of Neoc j XK90 (X) usepa as | et down ‘cal cul ated f n{he fornul a
amu ¥ 378 83
25 10 | 64.23 66.62
Footnote to Table 4
5 The amount of Neocryl XK80 (X) used as letdown was calculated from the formula
X= Y¥Yx133
128.23

where Y is the yield of paint.
When Dispersants 1-10 were replaced by MeO PEG (750) phosphated (1.5:1
10 phosphorus) it failed to produce a dispersion. This shows the advantage of the PPG
polymer chain adjacent to the phosphate moiety.
The above paints were allowed to stand overnight {16 hours) to de-aerate and
were then coated onto primed steel and aluminium panels as described in Exampies 11 to
13. The 20° average gloss of the paints are detailed in Table 5 below.



X= YX133' . 128. 23 where Y is the yield of paint.
When Dispersants 1-10 were replaced by MeO PEG (750) phosphated (1.5:1 10
phosphorus) it failed to produce a dispersion. This shows the advantage of

~the PPG pol ymer chain adjacent to the phosphate nviety.
- The above paigloyie4g allowed to stand overnight (16 hours) pordpssarsat e
- and were then coated onto prined steel and al um ni um panel s as
~described in Exanptes 11 to 13. Th8220[err] average gl oss of the
paints are detailed in Table 5 bel ow WD 97/ 19748
- PCT/ GB96/ 02544 12
Table 5 . Aver age
20[ err] gl oss Exanpl e Di gﬂ%‘?‘éant Al um ni um
Primed Steel 16 1 60 2
52.53 17 2 58. 3Rverage 20° gloss 49. 96
18 Examplg,:n An Dispersant 524 4,2,, Aluminium_ 51 Bifined Steellg
’ T . J= JL. I y4v) J
55. 74 16 48.10 121 602 ¢ 52.53 60. 88
52. 06 2217 : 27 58.32 55. 56 49.96 50. 16
o B oss |3 S04 |42 55 (T T
55. 82 1% 5282 | - |5ee2 51.96
20 5 55.74 48.10
21 6 60.88 52.06
22 7 55.56 50.16
23 8 59.00 53.28
24 g 60.58 56.64
25 10 55.82 52.82
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13
| Sc_sﬂ/mskyl ene et he;L bl ock lﬂ!ﬂ,ymnmnﬂmllso? ngfrglhgti e;ter of e

RO (Clerr] H erwbQyhemg] (Cerr]Herr]On - H 1 PCT/GBI6/02¢:r ei n
- Ris ([err]-alkyl; and 10 m and are each, independently, 2 to
. 60. _ 2. A di spersant as clained™n claim1l wherein Ris nethyl.
3. A dispersant as clainmed in either claiml or claim2 wherein the ratio
of mtonis 15 between 2:5 and 5: 2. 4. A di spersant as
claimed in any one of claims 1 to 3 whiclgliAgMg m xture of nono- and
di - phosphate. - 20 5. A corrposi ti on conprising a di spersant as clai nmed

in any one of clains 1 to 4 articul ate

conposition as el alﬁﬁﬂﬁp?'ﬁaﬂtl"m'?ﬁ s W\H’ﬂ°§ﬁh Lindl Bﬁ%\ va‘gﬁ?ﬂﬁ?*wsb'?ﬁ"q‘zﬂpa'vm
medium 25  offadrmula A conposition as claimed in claim6 wherein the liquid
mediumi s ter. 8. An aqueous nill base conprising a dispersant

as clainmed in any one of clai ”BR&A(E%(I}OM (8?H"|oj{k i§ part| ulate solid and a

filmformng resin. 30 _ corrprlsmg a di spersant as
claimed in any one of claims 1 to 4, a particulate solid and a
filmform ng resin.wherein

R is C44-alkyl; and
10 m and n are each, independently, 2 to 60.

2. A dispersant as claimed in claim 1 wherein R is methyt.

3. A dispersant as claimed in either claim 1 or claim 2 wherein the ratioof mton is
15 between 2:5 and §:2.

4. A dispersant as claimed in any one of claims 1 to 3 which is a mixture of mono-
and di-phosphate.

20 5. A composition comprising a dispersant as claimed in any one of claims 1 to 4 and
a particulate solid. E

6. A composition as claimed in claim 5 which additionally comprises liquid medium.
25 7. A composition as claimed in claim 6 wherein the liquid medium is water.

8. An aqueous millbase comprising a dispersant as claimed in any one of claims 1 to
4, a particulate solid and a film-forming resin.

30 9. A paint or ink comprising a dispersant as claimed in any one of claims 1 10 4, a
particulate solid and a film-forming resin.



