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A dispersant which is a phosphate ester of a block copolymer of formula MeO(C2H4O)m(PES)-H wherein PES is derived from
e-caprolactone, m is 5-60, n is 2-30 and the MW of MeO(C2H4O)y, is greater than the MW of (PES), and use in aqueous-based paints and

printing inks.




35 The cyclic lactone is preferably val erol actone and especially

[err]-caprol act one. When PES represents a pol yester derived from
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formula - O (CN/@PHIP#%rr]CO or -O-CH(CH err])- (Cl-l[err])[errfwn%ﬁ‘iﬁ-"%en
PES represents a pol yester deriv from[err]-caprol actone, the
repeat unit is of formula -O-(CH err])[err]CO . Preferably m

is not greater than 40 and especially not greater than 25.
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According to the present invention there is provided a dispersant which is a
phosphate ester of a block copolymer of formula 1

25 RO (C.H(O)m (PES), - H 1

wherein
R is Cq.4-alkyl;
PES is a polyester derived from a cyclic lactone;
30 m is from 5 to 60;

nis from 2 to 30; and
where the molecular weight of RO(C,H,O), is greater than the molecular weight of
(PES),,.
R may be finear or branched but is preferably linear and is especially methyl.
3s The cyclic lactone is preferably valerolactone and especially e-caprolactone.
When PES represents a polyester derived from valerolactone, the repeat unit is of



The bl ock copolynmer of fornula 1 may be nmade by any nethod known to the art
and is preferably nmade by reacting a pol yet hyl enegl ycol nonoal kyl et her of

formula 2 with a cyclic lactone such as val erol actone or
[err]-caprol actone 35 RO

-(derr]H errvwipprrmwis H 2 wher ei h R andPOT/GB%5/0254S
deni ed herei nbefore. _ The ieact ion is preferably carried out

in an inert atnosphere such as nitrogen under anhydrous conditions
and is also preferably cat aI ysed by a nmetal salt which is
WD 97/ 19948
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Preferred phosphating agents are POCI;, polyphosphoric acid and especially
PzOs. .
Preferably, the alkali metal is lithium, potassium and especially sodium.
Examples of alkanolamines are ethanolamine, diethanolamine, 2-dimethylamino
30  ethano! and 2-amino-2-methyl-1-propanol. '
The block copolymer of formula 1 may be made by any method known to the art
and is preferably made by reacting a polyethyleneglycol monoalkylether of formula 2 with
a cyclic lactone stuch as valerolactone or e-caprolactone

35 RO ~(C,HO)m H 2
wherein R and m are as denied hereinbefore.

The reaction is preferably carried out in an inert atmosphere such as nitrogen
under anhydrous conditions and is also preferably catalysed by a metal sait which is



liquid which is mscible with water including m xtures thereof. Exanples of
suitable Iiquids I ncl ude al cohols such as (Jerr]-aliphatic al cohols;
gl ycol s such as C[err]-al kyl ene gl ycol s; al cohol ethers such as
met hoxy-, ethoxy-, propoxy- and butoxyet hanol and met hoxy-, et hoxy-
and propoxypr 3Y2sH19948and gl ycol ethers such as di et hyl ene gl HcUFBARSS
propyl ene 30 glycol. Cenerally, the kiquid is selected to neet the
requi renents of the end-use to which . the conposition is put,
especially conpatibility with any nediumwith which it is to be
diluted. Preferably, the liquid conprises at |east 25% nore preferably at
| east 50% andoluble in the:seastiomimassatA |prefered Sotalygt isea jitaniumsalt, patiewlarlyean o
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in a finely condtions. ?,ﬁfg@%fpﬁ ge 40 A8 Mes el SipPECopyenietie)
sol i ds are prepstthesnenealkyl etherrwithithe phosphating agent in the abgeprge/of sospivent. The
F’C'IE/ GB96/ 0t25f’éction temperature is preferably above 60 and especially above 80°C. In ofder to avoid
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and phar maceut i caltds pamicularynpreferred ¢hat thehblotic copdlypneniis not isolated rbut fsedifestiyn of
a disper ! Ogcbrﬂleﬂedi toltHeChHTBpHais estBRYy Fuddtic mtmhrmbspnaﬁﬁgedga?.t The\péfensd S
resins, bin i ng. g agents,
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preserva®ives. Thhenithy disperasntcopiainsiRdditional esteg, amide andior aming palt prpups
sol ubl e in, fommed byl readting tios phbsphate ®stér iwikthtdmecalkanglodalkerdilantine the alkanol or
el i o pi goapaarind e bs rekcibd whi o ol e hier WU Sall sBions B ere
referred to H§3Jaf°f reREtINg the 8}?8?3%‘ ?tberr@ba il ph&%@%{pgaqﬁgﬁtm any of the
recogni sed cl asseAs @pteg bereinbeforgctbe rdispemantsoaccerdingofo- they pregent inyantign are
Edi ti onzef t beitabld for numifdrathe distribbiifib) a pacicelates sulidanta liquid shediuen, cebpecially an
suppl enment s Eﬂ@éo%%edi'um. under the chapter headed "Pi gnents".
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zi nc oxi de, Pompesition cBMptsing a8 dispersand ae defined hereinbefore angha partiowlate solics | udi ng
transparent iron ppgfstassly, thelbarfyfdsiioh Rethentaprises a liquid, espletialiyghelia WhichReNt
pigment 5, ”adﬁisgé( Sit'id %fﬁa&t’;ﬁa@ﬁd#g%ﬂblﬁaan\‘)"rﬁ&e ek daﬁig%@

e he ment s udi

titani um di oxl and I NnC < or an ?r%?i%t es,

y chr. I nt's,, C ro'r‘éa s,. ol ¥b
and nixed fquid ﬁ?éﬁ]’ﬁ{s‘é’g'edﬂ'g 'ﬂfﬁ%ﬂd@? 'B‘f‘t"f’éé'aﬁre'if? frxamplgs Pﬁ?ﬂ"aﬁlsl"ﬁﬁ"ﬁ?n and
m xt ur es andineiude falephols cwsh as Cy.io-aliphetic: sicolwls; @lycals csucly melataltvieneaglydiolsabl e
as greeni sh- yRbhdVéthdls 'sBeh B THERRGG-, LEISEXY-, (oA6poRP- and BiteRetiAholPand THidBdxy-,
lemon, m dd| gthogyr-aa{?ﬁepro&o&%#oﬁénoﬂ'}qd rg@ﬁol%e???ﬁm as diethylene glycol and propylene
30 glycol. Generally, the liquid is selected to meet the requirements of the end-use to which
' the composition is put, especially compatibility with any medium with which it is to be
diluted. Preferably, the liquid comprises at least 25%, more preferably at least 50% and
especially at least 75% by weight water relative to the total weight of the composition.
The composition may comprise an intimate mixture of the dispersant and the
35 particulate solid but preferably comprises a coating of the dispersant on a finely divided
particutate solid. Preferably the particulate solid has a mean diameter of less than 15,
mare preferably less than 10u, especially less than 5p and most especially less than 3u.
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 fillers for



Exanpl es of netallic pignents are alum niumflake, copper powder and copper
fl ake. Exanpl es of netal salts of organic dyestuffs are the
azo netal salt pignents such as C Pignment Red 48 (al so known as 2B
Toner or Permanent Red 2B), C Pignment Red 25 53 (al so known as Lake Red
C or Red Lake w@owfobssPi gment Red 52, C Pignment Red 57 pPCT/g8BSc2K430WN
as 4B Toner, Lithol Rubine, Rubine Toner or Permanent Red 4B), d

Pigment Red 58, O Pignent Red 247, d M gnent Yellow 61, C Pignent Yell ow
62, d Pi gment Yellow 183 and O Pignment Yell ow 191.

Exanpl es of fillers are cal ciumcarbonate, hydrated alum na, talc, quartz,

silica 30 uﬁt@rﬁ‘éirhplah@bﬁﬂr shiydce 128t saﬁﬂgﬂxﬁ%ﬁé&%} allcﬁ’éta’r‘lb ngéddeﬁé‘ V\gﬁes
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conposi tion %’ oetQj 4sat pfan re arg gﬂgglb?&é#% B'ad’a la;(?ﬁgt t it WY e
solid. The | Feue °W|?Fr$hﬁ:[9°"t9§‘sﬁ%f"éfs°§r°f Bigm8Rtg Sapcribed.faf examplesin i Thire
WO 97/ 19948 Edition of the Colours Index (1971) and subsequent revisions and supplements thereto,

gg{)?gg/r\t()z?gﬁ;r”he chaglerheaded "l;usments" sol.uble.. |f th nis
required in g’g‘ ;;m: eh glj?ﬁrg?grbp 6‘9&%3;a?ertftg%f"fmnj%:%r‘@flgwﬁ%d :g 4%;%:

that it may Fie ighr EYARsarbingowirafiae titanium digxide), inca exide JPruasiary mple
separ ati®n meadmiumusiiphide, drmpoxidds (including trangpassn riroa doxXidses, Véitramarine, micdat
conposi 11 on LialarkEiet triarh b 36 gifhcs Gosting e it K gl oo
solid, it pr&PRHEY '?)“iejﬁ'f‘g me pigwe "EF WP% %F&?&bﬁaﬁ e oieedh 5o,
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conposi$% on 8%fAlsA knownAs |qu5 C orRed baks Bigment Red 52, Cl Pigment Red 57
{also known as 4B Toner, Lithol Rubme Rubme Toner or Permanent Red 4B), Cli
Pigment Red $8, Cl Pigment Red 247, Cl Pigment Yellow 61, CI Pigment Yellow 62, C!
Pigment Yeltow 183 and CI Pigment Yeliow 191.
Examples of fillers are calcium carbonate, hydrated alumina, talc, quartz, silica
30 (precipitated, pyrogenic and synthetic), metal silicates, barium and calcium 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,

35 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 abtain the desired particle size of
the particulate solid. The liquid medium may be water or an organic liquid in which the



15 preferably not greater than 80% and especially not greater than 75%

by wei ght solid based on the total weight of the conposition. The
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action with faSf4096 ahd Foef especialyatiésat 50% Padticadteasdiid basedUn A6 tothidieight OF y Mer
cont ai ni ng eHyu éx?'ﬂbxfsﬂ ghy ﬁﬁ&%ﬂ% S0cdh %ﬁn ﬁontams not, greater. EACoARY Fikd ON

is further ovmn part's and

per cent afes Peferpbly ok Rf%m’éh *’ti’ﬁF‘E “‘?Wﬁi?@ﬁ'i 6"" ¥ weight (sQfid,
WO 97/ 19948 based on the total weight of the composmon The preferred amount of drspersant relative

PCT/ GB96/ 0254dthe arﬂculate solid is as defined hereinbefore for the dry comgde.mon

Lrég rk mgg'pgf Sm?lr gc p% %E&%ﬁé?&é‘ re. th dlﬁ%ersantﬁ %f tt% H)&\tlml #rﬁ@néﬂg Wéjfo?t €

rred to
as MeOPEG anarqpaenqaanwﬁ ra&hamwﬁrenthpe?arqupﬁehda& pillediig 3 L*‘ﬂlé!‘ﬂ i dhe
to as "gap". piEsendd of boththe dispersant ahd a dbn-foarhieg rdsin bitderappr oxi mat e nol ecul ar

\(N;gg;\tcg:‘o E he 5 uso‘ﬂcbf&ﬁﬁgrtSFlﬁ Hﬁhélsaspect of the nhoérﬁiaﬁdh@éqs ovidddCa’EG

R sy adopus mpbepee cemmision Pe@wffe%'%é)ﬁ 7t g i "ﬁr i, O 1071
tetrabutyl titanafypi¢ally.4he gmillbasesentaing flopn30 R0 §¥ weighbparticulate solid based

on the total weight of mill-base. Preferably, the particulate solid is not less than 30 and
25 especially not less than 50% by weight of the mill-base.

_ The amount of resin in the mill-base can vary over wide fimits but is preferably not
less than 10%, and especially not less than 20% by weight of the continuous phase/liquid
phase of the mill-base. Preferably, the amount of resin is not gréater than 50% and
especially not greater than 40% by weight of the continuous phasefliquid phase of the

30 mill-base.
The amount of dispersant in the mill-base is dependent on the amount of the
particulate sofid 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
aqueous-based paints and printing inks. The resin is preferably capable of undergoing a
35 cross-linking action with a cross-linker and is preferably an acrylic or acrylate polymer
containing ethylenically unsaturated groups.
The invention is further illustrated by the following examples in which all parts and
percentages refer to amounts by weight unless indicated to the contrary.



10 t oget her under nitrogen for 6 hours at 160 180[err]C. The product (110
parts) was obtai ned as a light brown oil which fornmed a soft wax on
cool i ng. Internmediate 2 - MeO PEG (750) cap (228)

Internediate 2 was prepared by the sane nethod as that described for 15

I nt er nedi at e WQpmseds8except that half the charge of [err]-caPpFHCBAHOISMS was
used. The product (100 parts) vas obtained as a |ight brown oil.
Internmediate 3 - MeO PEG (750) cap (798) This was prepared in
a anal ogous nmanner to Internediate 1 except using 20 MeO PEG (750) (50
parts; 0.066M and [err]-caprolactone (53.25 parts, O 467M in place of

the quantiti g s Plack Copdlyibers nedi ate 1. The product (100 parts) was

~obtained as a [ -0 | [ [
cool | ng. | tnetolitfing GAttyle, DGR ﬁ'&@?@%ﬁ%@% Hofbhetnyt
m xture of NE@SF’EG‘*%?’SE)“’ g8 1eQRRG andythg e "‘["grf ) g5pRrelastons jsrefered 7o
parts, to 9s Zap\) Theehigurast inpareaitheses tefiarto the ampdhHimate Gralemilar weight ofjibe.
Tetrabutyl tiphpmet Rpe&t uhitdar t s) was added and the reactants stirred
under nitrogen for hours at 170-180[err]C. the product (90 parts)
was obtained as a pale brown oil which forned a hard wax on cooling. 30

| nt er nedi at e lrdermegiate MO BBE (7o cpp 488} ol act one (750) A
nm xture of NEO:QsP“E(?}h rﬁiitﬁg( :af(wuéﬁil PEG @500 .(stsisar)sﬁ; an%gfyxrﬂsuéwmmé&me@éﬁ@
parts; —  pafts: AN, ex Ghtefdk) aNB" 1ftandts {04! sdrl: Idrich) were stirred
Di butyl tindi P tgg. & ;‘2 | SN YR
Feact ant8. helUSH HoRs? oGR8 Hayrs g”ﬁ@ B0, Theyerogus (L{0 parts) s obiainedq
WO

t he pasadight brewn oibwhich faimed a sofwax prrsoqling.t s) .
97/ 19948

pieaiiate Black

PCT/ GB96/ 025 : . : : 7 _
Prepar ati on M%ﬁ’étgeeosﬁ%? W&%gcg?ézazr??s Example 1 - MO PEG
(750) cap (456) ('Mesmedigle 2 wasspieoprgd) by the same method ascthab flessribed foro 22
parts; ©501Mntevawediatd lcabore &x0fpirthitChalf thec blzargee of eaaprolastont iwas used. Thessel

under a nitr pgRlcE10PsRRT Was oblaPeR B8 aghtteevnPsil. de (0. 47 parts, 0.0033M was
added and the reactants stirred under nitrogen at 50[err]C for 1 hour. The

reaction was then continued for_a further 16 hours under nitrogen at

80- 90[ er r] C. Iniermediate 3-MaQ PEG (790 cap ({88 obtained as a pale yellow
oi | which fornmed #hisefs praparedso biadalogousgoannegto Intermediate 1 except using

20 MeO PEG (750) (50 parts; 0.066M) and e-caprolactone (53.25 parts, 0.467M) in place of
the quantities described in Intermediate 1. The product (100 parts) was obtained as a
brown viscous oil which formed a waxy solid on cooling.

Intermediate 4 - MeO PEG (750) cap (1026)

25 A mixture of MeO PEG (750) (40 parts; 0.053M) and e-caprolactone (54.72 parts,
0.480M) were stired together at 100°C under nitrogen. Tetrabutyl titanate (0.4 parts)
was added and the reactants stirred under nitrogen for 6 hours at 170-180°C. the product
{90 parts) was obtained as a pale brown oil which formed a hard wax on cooling.

30 Intermediate 5 - MeO PEG (750) y-valerolactone (750)

A mixture of MeO PEG (750) (40 parts; 0.053m) and y-valerolactone (40 parts;
0.4M ex Aldrich) were heated to 150°C. Dibutyltindilaurate (0.5 parts ex Aldrich) was
added and the reactants heated under nitrogen for 6 hours at 180-185°C. On cooling the
product was obtained as a wax (75 parts).



10 Exanple 2 - MeO PEG (750) cap (228) (1.5:1 with phosphorus)
D spersant 2 was prepared by the sanme nethod as that described in Exanple 1
above except that Internediate 1 was replaced by the equival ent anount of

| nt'er medi at e 2. Dispersant 2 was obtained as a pale yellow oil which
solidified to NQ8MMxy solid on cooling. 15 B BPe02545.
‘MeO PEG (750) cap (798) (1.5:1 with phospporus) Thi s was

prepared in anal ogous nmanner to that described for Exanple 1 except
using Internmediate 3 (7.74 parts, 0.005 M in place of Internediate 1 and

phosphor us pent oxXi de (0 24 parts 0.0017 M. This is Dispersant 3
whi ch was obt gPrepatation of Bhaspha le pergantsoi | which fornmed a soft wax on
cool i ng. Exanpl e 4 - I\/EO PEG (750) cap (1026) (1.5:1 with

h h to that
oot ibed 1 n dampla.t r Meg EEG A6 e LGRS W BRARRGRHS "e00CL 10 Y
0.02M in place of |Mm¢%1éi&apﬂ??d°9ﬂ¥gwﬁﬁ@§wt@ ‘iﬂndd’%ﬂ'eﬂ rgaction. o5
parts; 0. @067 véssel Uniler & nitrbperpatnmapltere. @hdspnamscpbnmmeqoaz party,<0.0038M) iwas
whi ch formed aac@ﬁé Eﬂm rQQct biirf under nltrogen'-:df%m fora hou%?@iggﬁh&?gggiheﬁap

i

(456) (1.5:1W| hor 0 rts
0.025M ex FI (fegt fpﬂ ’cﬁ%?é‘(%&‘ﬂé’e( 'imSFP’\%BPtgg% %""s H"Flt"@sox)
and tetrabutyldtitanaadmpﬂeyelmws?hldﬁomﬂtasqﬂwwaq&mmoﬁm 6 hours at
180-185[ err] C under a nitrogen atnosphere. The reactants were then cool ed

80 C dded. Th
LT o B IR o i S T
nitrogen. This is [eRFEIBLAWas RIPRATGH Y Sﬁtsﬂ‘}?e'a ed gs that described in Exgropie dg
oi | (60 part s)aboke ekcepbthathtexmgdiatechwas teplaced bBthe equivalentamonnt of iBtermidigiePEG

(2000) cap (798)pfgpe éﬂﬁ Wodd oBtaRsPEPS Hﬁl)a yellow ofl which soua.ﬁzal tSa \é@rf’waﬁﬁb’!iﬁ% in

I dentical manner_.to that described In Exanple 5 except that
anount of capr I8 one was i ncreased to 19. 97 parts. This is Di spersant 6
and was 15 obt ai ned as a pale yellow viscous oil (65 parts) which

formed a gel GExafpiE 3 "MeO PEG (750) cap (798) (1.5\0Nith phb8ghbtus)
PCT/ GB96/ 02545 This was prepared in analogous manner to that described for Ex§nple 1 except
| using Intermediate 3 (7.74 parts, 0.005 M) in place of intermediate 1 and phosphorus
pentoxide (0.24 parts; 0.0017 M). This is Dispersant 3 which was obtained as a pale
20 yellow oil which formed a soft wax on cooling.

Example 4 - MeO PEG (750) cap (1026) {1.5:1 with phosphorus)
This was prepared in analogous manner to that described in Example 1 except
using Intermediate 4 (25.52 parts; 0.02M) in place of Intermediate 1 and also phosphorus
25 pentoxide (0.95 parts; 0.0067 M). This is Dispersant 4 and was obtained as a yellow oil
which formed a soft wax on cooling.

Example 5 - MeO PEG (2000) cap (456) (1.5:1 with phosphorus)
MeO PEG (2000) (50 parts; 0.025M, ex Fiuka), e-caprolactone (11.41 parts,
30 0.1M, ex Interox) and tetrabutyltitanium (0.4 parts) were stirred together for 6 hours at
180-185°C under a nitrogen atmosphere. The reactants were then cooled to 80°C and
polyphosphoric acid (2.78 parts) was added. The reactants were stirred for a further 24
hours at 90-95°C under nitrogen. This is Dispersant 5 and was obtamed as a pale
coloured oil {60 parts) which formed a gel on cooling.
35
Example 6 - MeO PEG (2000) cap (798) (1.5:1 with phosphorus)
This was prepared in identical manner to that described in Example 5 except that
the amount of caprolactone was increased to 19.97 parts. This is Dispersant 6 and was
obtained as a pale yeliow viscous oil (65 parts) which formed a gel on cooling. '



Exanple 7 - MeO PEG (2000) cap (1026) 1.5:1 with phosphorus)
- This was prepared in identical manner to that described in Exanple 5 except

that - t he amount of caprol actone was increased to 25.67 parts. This
is Dispersant 7 and was 5 obtained as pale yellow oil (71 parts) which
solidified t owowmrysssol id on cooling. Exanpl e 8 - MCI/GBRGOZE0)

[err]-val erol actone (750) (1.5:1 with phosphorus)
. Internediate 5 (40 parts) was heated w tth pol yphosphoric acid (3.05 parts)

at 95C for 4 hours under nitrogen. After cooling D spersant 8 was
obtained as a brown 10 solid (40 parts). Exanples 9 to 11 and
Conparative Exanples Ato D M I | bases were prepared with

conposi tions ai | 5’?@6? LaNG: di spersant to
wat er and reEﬁF’@ﬁ% a@?ésﬁ%ﬁ@gc ISI 0 g%bft}?ltﬁ]{%%gyoéusdi ion of ammopnia 15
fol | owed by war ni s s prenagship idantical mapner tp dhatgescribed inoamuple; srcopt et || y
di ssol ved.  the amoufit bt:caproladtonegwas inereasdd toi 25c670farigi Siivsr is Rispersast Adodwaso a
di sper po ol Hihselidifedtd dasayiablichén &doling.| Ng- A
quanti??rt’of %b@m%gg%gggkgg%i&?qégag?r‘? s) was added ;#c? " It%e m | | base
mlled at speed 3000 for 30 m nutes w t hout cooling water running through
the cool i ng Example 8 -MeO REG BaQa-valesolasiene (780 (451 With PhosPRRRE) r om t he beads
prior to 20 adffitérthetiate. bg4b Parts)was degted iwtithopolyphosphoric acid (3.05Abarts) at
standi ng for 5 ] o ; e
ont o of: RS fou uhdersilidien] Aol cing ienant B utflingfse G0EA |
an aut of@t i c selisH¢@ parts). (Model KCC 202) giving a 100[err] thick wet
film The filmwas air-dried for 90 m nutes and t hen baked at 120C
for 30 m nut g5 i vaviblds Xl was cal cul ated from 25
ifbdses

~the mean of afa% i cggéri]tgra%gfefaélgg WP Thie g'afaﬁr@ @even
“sati sf act or y disperspnide veater ansk resin And | adjustingthe pH to about 1@8\%%"&“‘?’1 plammania; |

I n Tabl e 2. persants
WO 97/ 19848 followed by warming on a steam bath to ensure that the disperfaatTwasfdly ©issdiged.

Séx 10 After_cooling, the solu in of dispersant was B0Bédtola dispermat [Gof &% thaNtitanidms. 9
4 8 3 dioxide added wEﬁs’t irAng. g quantitn oéPmm glass LP]eads (180 parts)%wgs added an% _
4: 8 the millbase milled at speed 3000 for 30 minutes without cooling water running through

the cooling jacket. The milibase was then cooled and removed from the beads prior to
20 adding to the letdown composition.
After standing for 16 hours at 15-20°C to de-aerate, the paint was coated onto
primed steel and aluminium panels using a No 8 K-bar fitted to an automatic coater
(Model KCC 202) giving a 100y thick wet film. The film was air-dried for 80 minutes and
then baked at 120°C for 30 minutes. The 20° gloss for each panel was calculated from
25 the mean of 5 readings taken over the panel surface. The results are given in Table 2.
Dispersants 3 and 4 failed to give a satisfactory millbase and were not letdown to
give a final paint.



8 4.8 C

4.8 D 4.8
Vater 37.6 37.6 37.6 37.6 37.6 37.6 37.6 AMP
95" 0.6 0.6 0.6 0.6 0.6 0.6 0.6 Ti oxi de TR
79.84 * 79.8WO949BR 79 84 79.84 79.84 79. 84 POTARIEARP4S
Yield of 60.1 36.1 - - g 65.88 80.09 53. 29 pai nt
Neocryl® XK 103. 93 62. 42 - - 113.91 138.48 92.14
Propyl ene 4.3 2.59 - - 4.72 5.74 3.82
gl ycol Footnote to Table 1 S The paints were let down to
final volune by addi ng Neocryl XK90 resiTABERA propyl ene glycol in the
anounts given by the fornmnul ae Wei ght of Neocryl resin = Y
x 212A P 1728 ' of
oropyl ene gl Bispersant VEx 9 o |Ex. 10 |A B Ex11 |C 3”1“' gg'fg]
where Yis tht vield ¢o8.&aint]. 15 AVP 95 |'s
2-am no- 2- mef 4yl - 1- pr ¢panol gwag | ablje fromiAngus Cpheni e H, Ti oxj de
TR 92 is titpgruomarogrde (T4 PLC) NEOLT Yyl XRPU TS af acrytijcTresi in
a m xt :éa—g-f-—\Aa-t-eT SRe-tp-opyH U?';é]gi. Y —avai-t-abl-e—ftom-Zengca—Resiins.
WO 97/19948 |4 4.8 PCT/{GB96/ 02b45
10 8 Di §persantls 3 and 4 have] a hi ghpg ganouft of
pol ycaprol ac gne T € DI OCK COpOT YNET reraftve 1o P
pol yet hyl enepreel—reiorethyH—etherjard—tatfecd—to—producete
sati sfactory|Bi spersion, 4.8

Water 3786 376 376 37.6 376 37.6 37.6

AMP 95 0.6 0.6 0.6 0.6 0.6 0.6 0.6

Tioxide TR{79.84 |79.84 79.84 79.84 79.84 79.84 79.84

92

Letdown

Yield  of | 60.1 36.1 - - 65.88 |80.00 |53.29

paint :

Neocryl XK | 103.83 | 62.42 - - 113.91 | 13848 |92.14

80

Propylene |43 2.59 - - 472 574 3.82

| glycol

Footnote toc Table 1
5 The paints were let down to final volume by adding Neocryl XK90 resin and
propylene glycol in the amounts given by the formulae

Weight of Neoccrylresin= Y x 2124
122.8
10
Weight of probylene glycoi= Yx 8.8
122.8

where Y is the yield of paint.
15 AMP 95 is 2-amino-2-methyl-1-propanol available from Angus Chemie GmbH,
Tioxide TR 92 is titanium diocide (ICl PLC) and Neocryl XK80 is an acrylic resin in a
mixture of water and propylene glycol available from Zeneca Resins.



Di spersant Cis MeO PEG (350) PHS (450) (1.5:1 with phosphorus) where PHS
5 repl aces the caprolactone and PHS is poly (12-hydroxystearic acid).
Di spersant D is MeO PEG (750) (1.5:1 with phosphorus) and has no

caprol act one content. TABLE
2 Exariy® 87/19948 Di sper sant Aver age 20[ BET/CBW/QS45

Al um ni um Primed Steel 910 1

45, 68 38.28 10 2

41. 86 35.22 11 8

43. 32 36. 68 C C

36. 40 Disp@fsabd 3 and 4 have a higher amount of polycapidlactone in the block

35. 88

copolymer réihtifto Paiyethylenedi el Tabiinetityl bther dnd fa'llﬁd to produce aM Il bases
wer e prepared w?nﬁ t he conpositions as detailed in Table el ow by

a simlar rre?ﬁ'&?ga‘? LIFRE™S®scr i bed in Exanples 9 to 11. The resul tant 20

gl oss data is DispgtsantC issMeQ FES (350)RHS (450) (1.5:1 with phdsabarus)wdiang) PHS

Di Is!ogr E astat S epiaces the/caprolbctury shdFHSis (oly{$2-Ayditnystatic Aciyer e free of
sol | its.

PEG (75%&%1 r?p1l vgithl%hosphorus-;égg ﬁma)s?’réo ia}Prolactone

M I | base Dispesant B fs MsQ
Di spersant 5¢entent. 4 g Di spersant 6 4.8
Di spersant 7 JABLE2 4.8 Wt er
37.6 37.6 37.6 AMP 95 0.6
0.6 06 Troxipge TROZ 8G o84
79. 84 | Example, Dispersant oo . | Averagg 20%/Gloss a |
85.4 ocryl XK90 158. 68 Aluminium 157. 35 | Primed Steel
147. 66 gPropyl ene gl ydagl 6. 57 45.68 6.52] 3828 .12
20 10 2 41.86 35.22
11 8 43.32 36.68
C C 36.40 38.52
D D 35.88 31.62
10
Examples 1210 14
Millbases were prepared having the compositions as detailed in Table 3 below by
a similar method to that described in Examples 9 to 11. The resultant 20° gloss data is
given in Table 4.
15

Miflbases using Dispersants 5,6 and 7 gave very good dispersions which were
free of solid bits. '

JTABLE 3
Millbase Example 12 Example 13 Example 14
Dispersant 5 4.8
Dispersant 6 4.8
Dispersant 7 4.8
Water 37.6 376 37.6
AMP 95 0.6 0.6 0.6
Tioxide TR92 79.84 79.84 79.84
Letdown
Yield of Paint 91.77 91 85.4
Neocryl XK90 158.68 157.35 147.66
Propylene giycol 6.57 6.52 6.12

20
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Foot not'e to Table 3 The | etdown concentrations of Neocryl XK90
and propyl ene %l'a/col wer e cal cul at ed as described in the footnote to
Tabl e 1. 5 97/19948 TABLE PCT/GB96/02545
Exanpl e D sper sant Avefage 20 G oss

Al um nium Primed Steel 12 5

47.5 47. 94 13 6

60. 04 - 57.1 14 7

54.0 Footnote to Tablga Exanpl es 15-21 M I | bases

were prepared by avish leioth$bedeniratibng 9ENEodrd XKS0RAG b&:)pyleﬁ?sPuddl Werd edlcuidted

(0.3 part) an . Q,z 42 mxture of water (9.6 parts) and
propyl ene gl yg%ﬁé@ngéd'ﬁ %ﬁe@ﬁ’[gé?%fg?l@ The pH was adj usted to about pH 10
and the m xture warned to dissol ve t he conponents. The m xture was
then cool®d and poured into a di spermat JABLE 4\eocr yl XK90 (44.8

parts) and Tioxide TR 92 (64 parts) were added fol |l owed by 1mm gl ass beads

(180 parts). e Trttbase WS, tienmed sSpeer 3000 or—30—mmutes
; %mg]s cool pe . A ° Glo
w t hout exte fromthe

beads and | el _down to give he final Alygiiniem f or nul aj Pomed\Stelel f ur t h

anount s of ggryl XK90 as (figtailed in Tab|gzg bel ow 47.94
Table 5 13 Examnpre 6 D SPe| 56'0% ] ; '

Amount of NegeF

D
—_

XK90 in |etdbith 15 17 54.0 5764 32.74

33. 96 16 2 43. 50

45. 12 g 4 16. 23 _

16. 84 : 5 o 48. 40

50. 20 19  Milbases were prepared by adding dispersing agent @¢$5parts), Dehydran 1293

62.23 10 @3 part) and AMP 95 (0.23 pdrts) to a mixture of water (9.6 patsténd propylene glycol

?9- %4b| . @175 parts). The pH was adjisted to about pH 10 and the rd}{tthret%ﬂarmed to dlssabdot e

o Tabl e e un r in.the le )

“cal cul at ed act('?g qMR8 n?"és‘tﬂée r%m?:re &Fgﬁﬁﬁl@&ﬁﬁ"‘ﬁ%"é @Pe? glsgerp?k 9?%%8%

pai nt . XKS0 (44.8 parts) and Tioxide TR 92 (64 parts) were added followed by 1mm glass beads

{180 parts). The millbase was then milled at speed 3000 for 30 minutes without external
15 cooling. The miilbase was then separated from the beads and let down to give the final
paint formulation with further amounts of Neocryl XK90 as detailed in Table 5 below:

Table 5
Example ' Dispersant Yield of paint Amount of Neocryl
XK90 in letdown
15 1 32.74 33.96
16 2 43.50 45,12
17 4 16.23 16.84
18 5 48.40 50.20
19 6 60.0 62.23
20 7 66.66 69.14
21 8 Nil -
20
Footnote to Table 5

The amount of Neocryl XK90 (X) in the letdown was calculated according to the
formula Y x133.0 whereY is yield of paint.
128.23
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Dehydran 1293 is an antifoam agent avail able from Henkel GrbH, AMP95 is 2-
am no- 2- net hyl - 1- propanol , Neocryl XK90 is an acrylic resin in a m xture of
wat er and wo opneay | enegl ycol avail abl e from Zeneca Resi necmmubodo23¥s de
TR 90 is titanium dioxide avai lable fromIC PLC. 5 When

Di spersant 8 was used to prepare a mllb&se it failed to give a
satisfactory di spersion when the mlling was carried out in the
presence of Neocryl XK90. The above paints were allowed to

stand for 16 hour DehfdrdR 1263 Riah anidameigent dvarable from HeRIRAGRHHO AiPoBid sred

| d al um.ni | del ,
e e o SRS ot NeBl PRRPTER iR Ihh i SR Braoran, oo
and then | 0 Proryianeglygs) apaileblefrom{£ensga Resing ard Hexide Bk 8P/ fitanium dioxileg| oss of

the final paiavhildbié fiamIERLC. determ ned and the results given in Table
6 bel ow. 8 When Dispersant 8 was used to prepare a millbase it fallé@ GvePa satisfactory
20[err] 0s Sdispersion = atgrg Im(?llin was carried o[t%'t's F{ﬁé S%Qén of N | O o
Prinmed Steel vyizen g [y the presence of Neocryl XK905 3 3-
50. 27 16 The above paints were allpwed to stand for 16 hours to desgerate and were then
43. 88 cbéted onto primed steel and alurhinium panels using an automatit&oftér, model KCC
g?- o 2}73 fitted with a No. 8 K-bar. Thg paint films were air-dried for sgixi@%s and then
49 68 10  okiped by baking for 30 minutes at;120°C. The 20° gloss of the fingigaint films were
51.92 determined and Y@ re3uvltsives in Table 6 below:
PCT/ GB96/ 02545 Table 6 13
20° Gloss

Example Dispersant Aluminium Primed Steel

15 1 53.32 50.27

16 2 52.13 43.88

17 4 48.02 46.54

18 5 55.70 51.00

19 6 54.32 49.68

20 7 56.74 51.92

15



CLAI M5 1. A d| sper sant whi ch I s a phosphate ester of a bl ock

e erriateret e MRV aherei n

Ris (Jerr]-alkyl; PES"i s*a polyester derived froma cyclic
lactone: 10 WO9M%4his from5 to 60: n i s fRCIVEBI6NHA0;
and wher e the nol ecul ar V\ﬁght of RO(C[err]H[err]O)[err] S
greater than the nol ecul ar wei ght of (PES)[err]. 15

di spersant as claimed in claim1 wherein Ris nethyl. 3. A

di spersant as clainmed in either claim1 or claim2 wherein PES represents a
pol yester derived from[err]-caprotact o BLAIMS0 4. A dispersant as
claimed in any one of claims 1 to 3 wherein the ratio of mn i s not

Lo a which i s mAfEPSHR wisns SBRBANS o B SioomlyBS ydbmula 1 © 2™ Ty

conposi tion conprising a dispersant as claimed in any one of clains 1 to 5
and 5 a particul ate solid.RO{(CHO)n (PES),-H conposition as clainmed in
claim6 which additionally conprises a liquid medium 30 8. A
conposition as clained in claim7 wherein the liquid nmediumis water.

9. An agueous mi WiRERIR conprising a dispersant as clained in any one of
claims 1 to RisgCi4ealydirti cul ate solid and a filmfornming resin. 35

10. A paint or IPESE@Tﬁmye%teﬁﬂeﬂedﬁr%ﬁﬁaﬁlﬁladﬁndﬂ aimed in any one of
cl ai ns Lfo 5, a mlsfr0m5qgébl culate solid and a filmform ng resin.

n is from 2 to 30; and
where the molecular weight of RO(C,H,0),, is greater than the molecular weight of
(PES),,.

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

3. A dispersant as claimed in either claim 1 or ciaim 2 wherein PES represents a
polyester derived from e-caprotactone.

20 4, A dispersant as claimed in any one of claims 1 to 3 wherein the ratio of m:n is not
less than 3:1.

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

25
6. A composition comprising a dispersant as claimed in any one of claims 1 to 5 and
a particulate solid.
7. A composition as claimed in claim & which additionally comprises a liquid medium.
30
8. A composition as claimed in claim 7 wherein the liquid medium is water.
9. An aqueous millbase comprising a dispersant as claimed in any one of claims 1 to
5, a particulate solid and a film-forming resin.
35

10. A paint or ink comprising a dispersant as claimed in any one of claims 1 to 5, a
particulate solid and a film-forming resin.



