DI SPERSI ON AND USE THEREOF This invention relates to a
di spersion and the use thereof. Particularly, although

wmoedosexisbaisi vel y, the invention relates to an BOIEBA®4/003710
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di spersi on which includes a polyaryl et herketone or

sul phone pol ynmer or copolyner and the use thereof in

the coating of substrates. Pol yaryl et herketone and

sul phone pol yners ©fseeRet ONEND afsE beaprEer di fficul t

to apply as coatings 10 substrates conpared to many

ot her functional coatings. This is often due to a

cogbi nat | on, of; I ah, pr oce 3'1{‘53 temef iy foulo%lxéesﬂlﬂe use
el ongation andlrapl crystalTisation Kinetics. For

exanpt € £ pol yatdrerietienket,onalobebtighat n340 é€xahdshesly, the

processi ng tenperature range from380 C tg 400 C . .
SUBBY?BEES [ 67 LA ER®I §PnanparyEPHar SIEREIGHe ol gt udes

Mgt , Hey 2P| Fe 10 SEACh SUCHh NIRRT Nb T ERPEr 3t WESSoffer and
at Ieas¥ an hour. Furthernore, substrates mnmust not
outhgassertherenf dosethg dndatine ofurfulsd pbsdes . |t

is known in the context of polyneric materials other

t han pol yaryl et her ket one or sul phone pol yners or

copeol yaey ke tloe flosiBraguaads sh Spessé o 10fmepd yoer i copolymers
materials and to use such d;gge sions to form coatings

onC&b8Er FCES. : %t R8r KORSHEY Sarfp Supstrates
32%%“?%@%%2??28@1}5 eqdhidy henhdispersesbdtiygd er Bk is often
due to a combination of high processing temperatures, low
resin elongation and rapid crystallisation kinetics. For
example, polyetheretherketone melts at 340°C and has a
processing temperature range from 380°C to 400°C.
Substrates for receiving polyetheretherketone coatings
must be able to stand such processing temperatures for at

least an hour. Furthermore, substrates must not out-gas

or form loose or brittle surface oxides.

It is known in the context of polymeric materials other
than polyaryletherketone or sulphone polymers or
copolymers to form aqueous dispersions of polymeric
materials and to use such dispersions to form coatings on
substrates. However, polyaryletherketones and sulphones

cannot readily be dispersed in water and used in coatings.

Applicant is unaware of any commercially available aqueous
dispersion of polyaryletherketone or sulphone polymers or
copolymers and/or the use of such a dispersion in coating

of substrates.



Applicant is unaware of any commercially avail abl e
aqueous di spersion of polyaryl et herketone or sul phone

W@eiogorass3 or copol ymers and/ or the use of sSuchP@I/GB2004/003710
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di spersion in coating of substrates.It is an object of
the present invention to address the above descri bed
problem According to a first aspect of the invention,
thege iiss 4 Oy fled aB raqUROUST & SPEer $he8nEOBRT ity NHdress the
(A) water; (B) a polyneric material of a type which
i nebadesdesayibg@ngropds®ti es; (b) carbonyl and/ or
sul phone noi eties; and (c) ether and/or thioether
noi eties; (C) a surface active agent which includes a
canrboayling sul phofe rsni edgpeantd afhywhreophntrentgpoup.there is
It is believed that the, carbonyl or sul phone noiety of
th@rgﬁﬁgﬁgea%c??%%o%ﬁe%%S?ﬁ6§}$heﬁ?ﬂﬁr tH t he
carbonyl and/or sul phone noieties of the polyneric
mat erial thereby to conpatibilise the polyneric
mat &) i edtend surface active agent; and then the
hy phi | e I We: - .
co gr% Zt Tt’] b# + ?%rggépgﬁ erﬁ){)%% €lrrae$ :JCE:E ?racatec T éal %glucfr? glcr:}tc laucotu:f Sv'e
agent i hptidrey Wateret Reef erably, said pol ymeric
naterl?g)hggrggggﬂEgghfgrfégfggé%e moieties; and
(c) ether and/or thioether moieties;
(C) a surface active agent which includes a carbonyl or

sulphone moiety and a hydreophilic group.

It is believed that the carbonyl or sulphone moiety of the
surface active agent may interact with the carbonyl and/or
sulphone moieties of the polymeric material thereby to
compatibiiise the polymeric material and surface active
agent; and then the hydrophilic group of the surface
active agent compatibilises the polymeric material/surface

active agent with the water.

Preferably, said polymeric material has a moiety of

formula

TLE—EAr) ( @7\“ E'-)— | |

and/or a moiety of formula



and/or a noiety of fornulaJ s and/or a noiety of
formul a wherein the phenyl noieties in units I, |1,

wa@eashrisozar e | ndependently optionally substit uperGap@4/003710
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optionally crosslinked; and whérein mr,s,t,v,w and z
i ndependently represent zero or a positive integer, E
and E ' independently represent an oxygen or a sul phur
aton1or a direct Ilnk G represents an oxygen or

(x) mhlch i s bonded via one or mofe of its
noi eties to adjacent noieties oror O-co \ ("
(iv) (V) (vii) (X) Unless otherw se stated in thls
sped farcat moriety pliedgkmabaety may have 1,4- or 1, 3-,
especially 1,4-, linkages to noieties to which it is
bonded. In (i)*, the m ddle phenyl may be 1, 4- or

1, 3-substituted. Said polynmeric material may include
nore than one different

@ (N o s N
2&\// TS y

‘—v—'(D ¥

wherein the phenyl moieties in wunits I, II, and III are
independently optionally substituted and optionally cross-

linked; and wherein m,r,s,t,v,w and z independently

represent zero Or a positive integer, E and E'

independently represent an oxygen or a sulphur atom or a

direct 1link, G represents an oxygen or sulphur atom,

direct 1link or a -0-Ph-O- moiety where Ph represents a
phenyl group and Ar is selected from one of the following

moieties (i)*, (i)**, (i) to (x) which is bonded via one or

more of its phenyl moieties to adjacent moieties

- OFO

H

O—0O—0



type of repeat unit of fornula |I; nore than one
different type of repeat unit of fornmula Il; and nore

wa bmsozeses di fferent type of repeat unit of formai/aBkdok/003710 .

10

Pref erabl y, however, only one type of repeat unit of
formula I, Il and/or Il1l is provided. Said noieties I,
Il and Il are suitably repeat units. In the polyneric
material, units I | and/ I arg=sS\itably bonded
to one anot her"’-C@‘@, U}\?’r’ c@ at oms or
groups bei ng bonaed” bet ween>dnits I, , and I11.
Where the phenyl noieties in units I, Il or IIl are

optionally substituted, they nay be optionally
substituted by one or nore hal ogen, especially

fluorine and ori ne, /aeqns or al ky, cycl oal k3

phenyl gr @y G @ kyI grc)ius
ys. Preferred cycl oal Kgroups M€

cycl ohexyl and nulticyclic groups, for exanple

1-4 al kyl grot
adamantyl . Anot her group of optional substituents of
the phenyl noieties in units I, Il or Ill include

al kyl s, hal S, y is/am\i nteger great han
zero, 0-Ri O omthe gr 6up
consi sting al kyl ss—perfl uoral kyl s and aryl sj—;

CF=CF , CN, N and CH Trifluornethyl ated phenyl
noi eties nay be preferred in sone circunstances.
Preferably, said phenyl noietiegare not optionally -

’ &

(vii) O () O Q x) Q |

Unless otherwise stated in this specification, a phenyl

moiety may have 1,4- or 1,3-, especially 1,4-, linkages to

moieties to which it is bonded.
In (i)*, the middle phenyl mayvbe 1,4- or 1,3-substituted.

Said polymeric material may include more than one different
type of repeat unit of formula I; more than one different
type of repeat unit of formula II; and more than one

different type of repeat unit of formula III. Preferably,



substituted as described. Where said polyneric
material is cross -linked, it is suitably cross

WO booskz339x0 as to inprove its properties. Any BUI/G&R008/003710
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means may be used to effect cross -linking. For

exanpl e, where represents a sul phur atom cross

-l inking between pol yner chains may be effected via
Suhplisire Bf OBBLONIASPEEypre cthar&iseaPr ehetabdy, feamndla I, II
polynmeric material is not optionally cross -linked as

deded{ edl L IWWet @TRVARECor z is/are greater than zero

the respective phenyl ene noieties may i ndependently

have 1,4- or 1,3- linkages to the other noieties in

t hgai@peaietuids sTof 1T oamdl BEI | aransibealply . repeat units. In

Preferab ai d_nphenyl.ene i_eti es_hay 4- .
Iiﬁ%%g%%i%Eﬁi(%Fh %ﬁl lHeuﬁgﬁﬁng(igIcﬁgﬁﬁégfIgﬁeare suitably
pobyfi@sd Ctoatekl adnataes not thael ude awittS- noDicRiher atoms or
Preferably, G represents a direct |ink._Suitabl "a"
re%?%%%%t%?%qﬂaQﬁﬂ4§d%P@FW8ﬁPt§anSfBrn%¥a.4nqrﬁﬁ%jd

I

polyneric material, suitably wherein each unit IS

the sane; "b" represents the nole % of units of

f oWpete I1dhd npsandlpohghetries ndmer haitssuft ablly or III are
wherein ch unit 1l st same; and "c!'.r sent .
e Bt e A o RAh Ty P Bt hephfscicuted
meber bak, osUincale! yhatheyeri,n egodriuilty [§ludindeas@nehlorine,
Preferably, a is in the range 45-100, nore preferably

i NP EPIRS r Qge US55, C¥Sheet Y} y Ofn phenyl groups.  Preferred

alkyl groups are Ci-10, especially Cig, alkyl groups.
Preferred cycloalkyl groups include cyclohexyl and

multicyclic groups, for example adamantyl.

Another group of optional substituents of the phenyl
moieties in units I, II or III include alkyls, halogens,
CyFay+1 where y is an integer greater than zero, 0-R? (where
R?* is selected from the group consisting of alkyls,
perfluoralkyls and aryls), CF=CF,, CN, NO, and OH.
Trifluormethylated phenyl moieties may be preferred in some

circumstances.

Preferably, said phenyl moieties are not optionally-

substituted as described.

Where said polymeric material 1s <cross-linked, it is
suitably cross-linked so as to improve its properties. Any
suitable means may be used to effect cross-linking. For
example, where E represents a sulphur atom, cross-linking

between polymer chains may be effected via sulphur atoms on



the range 48-52. Preferably, the sumof b and c is in
the range 0-55, nore preferably in the range 45-55,

wespsotmbly in the range 48-52. Preferably, theECT/@B2@4/003710

of ato the sumof b and ¢ is ©n the range 0.9 to 1.1
and, nore preferably, is about 1 . Suitably, the sum
of a, b and c is at |least 90, preferably at |east 95,
nores g afiereabtha iats | eaBte 89ralelspecsadd ypabatdr ldmaterial is

Preferably, i d polyneri terial consists
e ST 9P g FaL tPkefl] A8 67 EA 59 Sai d
polyneric material may be a honopol yner having a

repeat unit of general formulaO |V or a honopol yner '
haiiewe aw r ePBAPY UAi tl SdR rgegdealt efrort@ina 2810,V e arespective

r I Iy f L {fgrent _
L) RR6PEREY MY o LncRbebfRR I TH A or 1,3
I ndieperygent by reps esehier0 mwoidt bedl EnE tEeArzepdats, inits of
v,w and z are as described in an s%atenent herein. As

an- 1% tive tIY Yol yieri c rra¥€? SFaRbfmpri §747y phenylene

unhd Sedd AndRr 1Vqdi s¢Hrggdsabove, said pol ymeric
mat eri al nay be a honopol ynmer having a repeat unit of

~general formula co-fo or a honopol yner having a

10

15

20

25

30

BB Ml o AETSL AL P A BV Ao VAT Shacerian
does not include a -S- moiety. Preferably, G represents a

direct link.

Suitably, "a" represents the mole % of units of formula I
in said polymeric material, suitably wherein each unit I is
the same; "b" represents the mole % of units of formula II
in said polymeric material, suitably wherein each unit II
is the same; and "c" represents the mole % of units of
formula III in said polymeric material, suitably wherein
each unit III is the same. Preferably, a is in the range
45-100, more preferably in the range 45-55, especially in
the range 48-52. Preferably, the sum of b and ¢ is in the
range 0-55, more preferably in the range 45-55, especially
in the range 48-52. Preferably, the ratio of a to the sum
of b and ¢ is in the range 0.9 to 1.1 and, more preferably,
is about 1. Suitably, the sum of a, b and c is at least
90, preferably at least 95, more preferably at least 99,
especially about 100. Preferably, said polymeric material

consists essentially of moieties I, II and/or III.

Said polymeric material may be a homopolymer having a

repeat unit of general formula



units of I'v* and/or V*, wherein A, B, C, and D
i ndependently represent O or 1 and E, E, G, Ar, ,

WO 2008/023893 v, W and z are as described in any SPEL/6BeIWY/003710
herein. Preferably, is in the fange 0- 3, nore
preferably 0-2, especially 0- 1 . Preferably, r is in
the range 0-3, nore preferably 0- 2, especially 0- 1
Preferably t is in the range O- 3 nnre preferably 0-

eC|aII Prefer : o
Pre -E' v
Pr ef ably z or eraol *ald -rlc

- material is a honnpolyner havi ng a repeat unlt of
general formula IV. Preferably Ar is selected fromthe
following noieties (xi)*, (xi)**, (xi) to (xxi) :
(Xbp (Aihdmogolymed having/ a( Xepeat xhv)t (&) gdngdl formula
(xvii) (xviii) (XX) In (xi)*, the mddle phenyl nmay be
1,4- or 1,3- substituted.Preferably, (xv) is selected
froma 1,2 - , 1,3 - , or a 1,5- noiety; (xvi) is

sel eft ed fron1 1 6- - 2,,6=
iciEticRic S cRe g

or a random or block copolymer of at least two different

5 units of IV and/or V

wherein A, B, C and D independently represent 0 or 1 and
E,E',G,Ar,m,r,s,t,v,w and 2z are as described in any
statement herein.

10
As an alternative to a polymeric material comprising units
IV and/or V discussed above, said polymeric material may be

a homopolymer having a repeat unit of general formula

{@—co@;s{@:co@-}ﬁﬁe-{m%@—ke%

15 or a homopolymer having a repeat unit of general formula



noiety; and (xvii) is selected froma 1,2 - , 1,4-,
1,5-, 1,8- or a 2,6 - noiety. One preferred class o f

w@olognmspxr materi al does not include any noi et P€BEGBL004/003710
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formula Il1l, but suitably only8includes noieties of
formulae | and/or I1. Wiere said polyneric material is
a honopol yner or random or bl ock copol yner as

descri bed, said honopol ymer or copol yner suitably

i nc ofrmula I'V. Suc

p0| Sel . D A E' V*
I nc C ) rruba V . m c

Sui tabl e noieties Ar ~are noieties ('5* (|) (i),

(|||) and v) an of t 8se; noi et j (i (i) an
(i%) " ar eafolgj erreﬂdlcﬁl?we?o ef 6T e rTSFetl StA erwoar(gjllfferent
nmojretd £s éﬂl)tv*(xehh/Or(xwyv(>wHéﬁeﬁHKiAx|vB,and ofand D
these, nmoieties (xi)*, (xi) and (xiv)_are especially
pr%?céerﬂeé’dienﬂﬁye%%q“& ﬁ)&rer]r ¢l BssEof ol Per e T+ So

”ﬂ@eﬁ}ahz%h%.Qoblgeéé G5 £PPOL YIRT Sy V!Hé%%d&Q&S%%&eln
essent’ial Iy of phenyl noieties in conjunctlon W th

ket one and/or ether noieties. That is, in the

re class t he, polyneric r aI does not
|ncﬁefr ?%ﬁ%at urJﬂtsIP L%ﬁ rﬁcﬁude§ 3, mSFE kb ety 072

oredtescietingr d¢tian pheaykrabl ¢f err €6d pﬂiyﬂﬁél Qange 0-3, more
materials of the type described incl ude: % olyner
camgrhiediang yun? 1% of’-SPSFhﬁjr%lYI\Q\}merePﬁefera 1y © 45 in the

range 0-3, more preferably 0-2, especially 0-1.
Preferably, s is 0 or 1. Preferably v is 0 or 1.

Preferably, w is 0 or 1. Preferably z is 0 or 1.

Preferably, said polymeric material is a homopolymer having

a repeat unit of general formula IV.

Preferably Ar 1is selected from the following moieties

(xi)*, (xi)**, (xi) to (xxi):

? 3
Cc



Ar represents noiety (iv), E and E' represent oxygen
atons, represents 0, wrepresents 1, represents a

wa@leooso238hb3 nk, s represents 0, and A and B r eprESEGB2M4/003710

(i.e. polyetheretherketone) .(l¥) a polymer conprising
units of formula IV wherein E represents an oxygen
atom E ' represents a direct link, Ar represents a

noi ety of structure mrepresents 0, A represents
pgl ketone)  (c) a
s of fo fula |V wherein E

1, B r‘pre-
polyﬁé CONY |ng

represents an oxygen atom Ar represents noiety (i)*,
n represents 0, E represents a direct link, A
represents 1, B represents 0, (i.e.
pol)®therketoneketone) (d) a pol ymer conprrsrng

uni la | erein Afi reo ents (i)
E and E pt e Qnt en atons, ore o|rect
link, represents O, mrrepresents repres- S

represents 1 and A and B represent 1 . (i.e.
polyetherketoneether ket one ketone) . (e) a pol yner

ngp unlts of fornula IV, whereip, represents
noi

oF EC') sent s oxyéert
repres a d| [T n represents O, epresents
O, s, r, Aand B

- e

i) - E

Nels:
TC

In (xi)*, the middle phenyl may be 1,4- or 1,3-

substituted.



represent 1 (i.e. polyetheretherketoneketone) . (f) a
pol ymer conprising units of formula IV, wherein E

WO Bpsessyt S an oxygen atom E  represents a di PEDGB2004/003710
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link, Ar represents a moiety of? structure (ii),

represents 0, A represents 1, B represents 0 (i.e.

pol yet her sul phone) .(g) a polynmer conprising units of

f pmder b ly, Wwherei niE seded ed epraseat 102ygen , atoner a 1,5-

Ar represents moiety (xi)**,_ represents 0,_z
égéﬁ{eg Srai“r@ci'ﬁTnk?'Vre%'r%_se‘?ﬁsa 2,7-

r it iedenit sV L) Glse 5 _
O.mfGand Dareprgeent LdiseiepobysykpRone)1,2(h) 1834-, 1,5-,
pol ynmer conprising units of fornula IV, wherein Ar

r eprese@mt @ @pitet Pofevy, E and E ' represent oxygen

atons, represents 1, wrepresents 1, A represents 1, B
represents 1, r and s represent 0 and G represents a
digrectpitd ke dd ec1q3a yet hes dingheiry Imasdhier] pdeenydot include
ke-tone phe-nyl - ), Said polyneric material is .

pridtier QBF?F%%%‘@ ofcr RT3 né: ¥Thé°‘1tev§1“‘éﬁl?illéxt°é‘r]rty ofncludes
Crysitadildni by B rAuPQbYNerah§/ HF efrgr abl ynapasw-ad aewyolymeric
wi de angle X-ray diffraction (also referred to as de

Artf tee néarlayi Scat hendpgl pre MAXS) ranflon examploskagopolymer as
descr | y Bl.unde ba V. er , N

1R LRy ] Ve R R P A & iy, ginetudes
bya Drépesentundlt SeBngiengr€al efdmmetlay {WSC) Such a polymeric

material may, in some embodiments, not include any repeat

unit of general formula V.

Suitable moieties Ar are moieties (i)*, (i), (ii), (iii)
and (iv) and, of these, moieties (i)*, (i) and (iv) are
preferred. Other preferred moieties Ar are moieties (xi)*,
(xii), (xi), (xiii) and (xiv) and, of these, moieties

(xi)*, (xi) and (xiv) are especially preferred.

An especially preferred class of polymeric material are
polymers (or copolymers) ~which consist essentially of
phenyl moieties in conjunction with ketone and/or ether
moieties. That 1is, in the preferred class, the polymeric
material does not include repeat units which include -S- or
aromatic groups other than phenyl. Preferred polymeric

materials of the type described include:

(a) a polymer comprising units of formula IV wherein
Ar represents moiety (iv), E and E' represent
oxygen atoms, m represents 0, w represents 1, G
represents a direct 1link, s represents 0, and A

and B represent 1 (i.e. polyetheretherketone).



The I evel of crystallinity in said polynmeric materi al
may be at |least 1% suitably at |east 3% preferably

w@toos®ezsh3 5% and nore preferably at | east 10% PATIGB2004/003710

10

15

20

25

30

especially preferred enmbodi mentls, the crystallinity

may be greater than 30% nore preferably 40%

especially 45% The glass transition tenperature (T )

of said polyneric naterial nay be at |east 140 C ,

suitably at least 144 C, preferably at |east 154 C, _
nore ptef eraalol vie ] epswPrisdng, uBspecPal fgraulpeh¥twherein E
164 C. In S, .t T ol 0 C -

or at | eastlse%g%s%%oscr% garnegcfx eyrgqatﬁt%g'oa% o]?%%{/eesj'nergﬁo aC direct
. Sai d pol yniEmk; et eréptes@myt hayemahetpherfergtructure (i), m
viscosity (| of at |least 0.1, suitably_at least 0.3, .
pref erabl y %ﬁ\grleesfﬁtso.oél, im?fegrﬁﬁgfﬁé?agr yBafePESSt @ (1-©-
especi al | y g1 Je83slr RtbnEWai ch corresponds to a

reduced viscosity (RV) of least 0.8) wherein RV is

measured at 25 C on a solution of the polyner in

concent r,at ed I i I d ASLtyel 3rvSddei
ol ut1 81 cohta Ting ¢ RSt e Toce ¥6o50r Asy v SAdkein &
sol ution. IMpdressmasurad akygb€ atan,soRut immprefsents moiety

olymer in cqoncentrated sul phuyrigc,acid of density. _
- Bagons, saiid ‘SO FERGTSEBRTaPNi fig EPESBFNFOl gt TRy 1ink,

100cnB of g0l utidyke st Jreagyrenent s pfphoddhddV and 1V (i.e.
both suitably enpl oy a visconeter having a sol vent

flow tinme d©lysihexikesraeyepone) .

(d) a polymer comprising units of formula IV wherein
Ar represents moiety (i), E and E' represent
oXygen atoms, G represents a direct 1link, m
represents 0, w represents 1, r represents 0, s
fepresents 1 and A and B represent 1. (i.e.

polyetherketoneetherketoneketone).

(e) a polymer comprising units of formula IV, wherein
Ar represents moiety (iv), E and E' represents
oxygen atoms, G represents a direct 1link, m
represents 0, w represents 0, s, r, A and B

represent 1 (i.e. polyetheretherketoneketone).

(f) a polymer comprising units of formula IV, wherein
E represents an oxygen atom, E’ represents a
direct link, Ar represents a moiety of structure
(ii), m represents 0, A represents 1, B represents

0 (i.e. polyethersulphone).



m nutes . The main peak of the nmelting endotherm (Tm
for said polynmeric material (if crystalline) may be at

wo zms02B90 C . Said polyneric naterial nay conBQBGB2004/003710

10

15

20

25

30

essentially of one of units (aY2to (h) defined above.
Al ternatively, said polyneric material nmay conprise a
copol ymer conprising at least two units selected from

(a) to (glﬂ) ad%fdl%@ra%w%measf;eﬁﬁﬁ@lscspowﬁﬁuﬁaI@clw&em E

units (a For éxanple, a copolynmer may conprise units
(a) and (h)andor Erray r@mﬁrsue@é uAkygella) abAdS (e) Ar| nrepresents

L R

selected fromp one and pol yeth rketone
In an espremralsleyltysr af erm@terrhmm,mvntrep&ws@nts 0, C and D

bol ymeric material pol yet her et her ket one. Referri ng
to said surfacEsSgat \S]/e (3g&nt PO %Lﬁé?hqrh?e) two remaining

bonds of said carbonyl group of said surface active
agent may be bonded to a carbon atom Preferably, the
ot her dhée &f AHe/mego swEtriniing bodds mdy Trrwbded/ t gvherein

a carbon, nit rgggpagéngg(yg%l& om(lgrgus,Es%l CE”bOPé@resent

group of sai d Cé active agdent Ket on
group or paxygeh awanoxyl atapresenmsde nmeirypresents 1, A
Preferably, said car banyl gr oup of sal d surface activ

agent is parPIEECRTEarboXy T&PESF6PEEy 1 THe a&dessen‘i:eeortﬁsent 0

an ether oxygens atepreBeftsh a2 dviettyy meykfacild.t at®lyether-
i nteracti on bet ween
diphenyl-ether-phenyl-ketone-phenyl-).

Said polymeric material 1is preferably semi-crystalline.
The level and extent of crystallinity in a polymer 1is
preferably measured by wide angle X-ray diffraction (also
referred to as Wide Angle X-ray Scattering or WAXS), for
example as described by Blundell and Osborn (Polymer 24,
953, 1983). Alternatively, crystallinity may be assessed
by Differential Scanning Calerimetry (DSC).

The level of crystallinity in said polymeric material may
be at least 1%, suitably at least 3%, preferably at least
5% and more preferably at least 10%. In especially
preferred embodiments, the crystallinity may be greater

than 30%, more preferably 40%, especially 45%.

The glass transition temperature (Tq) of said polymeric
material may be at least 140°C, suitably at least 144°C,
preferably at least 154°C, more preferably at least 160°C,
especially at least 164°C. In some cases, the Tg may be at
least 170°C, or at least 190°C or greater than 250°C or
even 300°C.



the surface active agent and the polyneric material.
When the surface active agent includes a sul phone

woriosny3sodne of the two renaini ?g bonds may berpdDGB2@4/003710
e
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to a carbon atom Preferably, ot her one of the two
remai ni ng bonds may be bonded to a carbon or nitrogen
atom More preferably, however, each of the two

remai ni ng bonds of said sul phone noiety are bonded to

re t o ons .. Wien said _polyneric materi al
in%?ggeﬂ%&é}gﬁ? olncglqna?rctoelre]ﬁleéqaysgla sy &l eé@f‘i%vé{lﬁﬁ@ﬁfty (IV)
prefeaablgasndd Udesswai wevlyony 1aRiset ¥ .0f bRerbyYBBly at least

descri bed. Wien_sai d polyneric material includes
ca b{)

nyf' BhoP 5ot pHh nbt et$23; Gabd stRt@kal bctaveleast 0.7
agentii ¢ eterabkyohds! l%‘é)_esaar%@ﬁ%@ﬁylvir%oestig]fgélgg?n&f least

type descri bed. When said polyneric materi (
i n¢l devanpye Ear B8nyils muiastures! swi d2510 faweaactdlueion of the

a i r yl. or. sul phone noieties, of the -3

t pﬂiy escrllngg&%%%rng 3?% I)S/fl9 g}lal'gu?‘fh%e?%p‘%‘?wtayge]m%4gcm ’

i neditles aodarhonyl nebetyimdwy a hyidy ophicki ¢ gﬁ@MFm%r per
ude

Pr r abl said_surfaceactive agent does not inc .
a @LCF gnéfnﬁi’é%l%&ceptlvi it Sa A FA¥drdphi 3 Cc 9gr gupsolution

t hef eqfolvarird Surf %%c%%:&XEeégeE l%ﬁ§£§5 _abit\%ic.ﬁ ncéf‘dedsensity

a hydrophobi ¢ noiety. Said hydrophobic noie

prief@dssh’y i sRldides latdanbonoatamtont & .Higngochapolymer per
hayg ghzab ¢! 8888k fon .

The measurements of both RV and IV both suitably employ a
viscometer having a solvent flow time of approximately 2

minutes.

The main \peak of the melting endotherm (Tm) for said

polymeric material (if crystalline) may be at least 300°C.

Said polymeric material may consist essentially of one of
units (a) to (h) defined above. Alternatively, said
polymeric material may comprise a copolymer comprising at
least two units selected from (a) to (h) defined above.
Preferred copolymers include units (a) . For example, a
copolymer may comprise units (a) and (h); or may comprise

units (a) and (e).

In preferred embodiments, said polymeric material 1is
selected from polyetheretherketone and polyetherketone.
In an especially preferred embodiment, said polymeric

material is polyetheretherketone.



preferably at least 6, nore preferably at |east 7,
especially at |east 8 carbon atons . The chain could

wheooparIsodnf a cyclic noiety. Pr if}erabl y, howevecT/GB200d/003710
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carbon atom containing chain is°|linear or branched.

Carbon atons in said chain may be optionally

substituted. Carbon atons in the chain may define an
opREEAAKEDT- Swbssiidt sty fpcef eratbiwe uagehst i tarteedof the two

al . Preferaply, .the only carbon ato in.said
chgighag{lgggngfnﬁ% c Pa?ééalsfgt %?gl?%%yfsgir&ugur? c@al% surface
acttvevagegenpr eher dbl pondedudes = quief alloma Grerably,
nor e preéerably a_C - C hydrophobic noiety. Said

moFBEyOF8ehr 8P8r 861 F14I itpRaticdadmd NG Somapt drecHeghded to

Sahd ERbehY IS d¥RiS] ALY o%phEhaladm Sal dpgurf
active agent naycﬁ%clude ﬁo?g than one hygroph%%ﬁg carbonyl

nmoBEPYP obft Ise ity pairdeser idmdi.vePrajentabhyy bai d¢ swifaee group

acfv ent.includes n re than .two hydrophobic

rmﬁgjét ?Dggq freaprce reroéﬁllciyaf S t OF ncri&ss r{‘%be%/dr opfistfierably,
nos@td esawhbahl ageoppelod a3 spaeescapactivat abeast is part
in part, by other noieties (especially said carbonyl

or°5uf phBRBOTHLRES) "Bt ethe sdPFaP&esenree Cdgam etgnd oxygen

hygt SR hi GuHouP FBYe tﬁ%/e%hg@%&ég%aﬂrﬂt%@a%t%hetﬂetween
and a non-ionic noiety.WWen" sai y rophgylc group
i nelheideer fare ot el wiagent saidd dined pogilymieind cgmaterial .
preferably includes cationic and anionic
When the surface active agent includes a sulphone moiety,
one of the two remaining bonds may be bonded to a carbon
atom. Preferably, the other one of the two remaining
bonds may be bonded to a carbon or nitrogen atom.. More
preferably, however, each of the two remaining bonds of

said suléhone moiety are bonded to respective carbon

atoms.

When said polymeric material includes carbonyl moieties,
said surface active agent preferably includes a carbonyl
moiety of the type described. When said polymeric
material includes carbonyl and sulphone moieties, said
surface active agent preferably includes a carbonyl moiety
of the type described. When said polymeric material does
not include any carbonyl moieties said surface active
agent may include carbonyl or sulphone moieties of the

type described.

Preferably, said surface active agent includes a carbonyl

moiety and a hydrophilic group. Preferably, said surface



noi eties. Said hydrophilic group preferably includes a
- COO, a- S~ 3- o a- PO2 noiety. An - SO -

woriosny3samny be a part of a sul phonate (e.g. WhBCEGB2B0/603710
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3- is bonded to a carbon atomjldr part of a sul phate

(i.e. - 0- SO). A- PO2 noiety is preferably part of

a phosphate (i.e. -OPO 2 ). Preferably, said

hyge ophé | h§e 9E OHPe 5 NEbYAEH cANAESA (RIRLGINR Inbikty except in
sul phonate) noiety. The hydrophilic group suitably

i nel sRiEd Ry et bbi¢ ddeewattvhieChwi ety which may be
selected fromGoup | and Goup Il netal ions. Sodium

and potassium especially sodium are preferred

catabadi c smifdees. adlttiveugh agleetsur paefantbtgul dincludes a

i ncl ude re than ogne ionic ie f the type

1eSETT SRR 1© pPererapl y PAGFUCELIPRINAG SRa ol RESEeT2DLY
Sai e hydks opdi ¢4 Lo %ﬁ%ﬂt@ﬁuﬂ@d@{giﬁrm% at least 4,
aromatic, for exanple a phenyl noiety. Preferably,
homeserrahly | sétpegﬁ%ﬁﬂt friom dFP%a | pherferamhet yat wispst 7,
Saé%p@é’ﬁé I LEc,gnaup 4 n %PB‘&% Qth\E." & MLehY.could be
sai d nol e may i nclude ether or hydroxy functional
grpaps. o Sai deyhwydiophdd ¢ty gr okmpe freyab el udsvetet easdid carbon
V\‘Ig)tom containing chain is linear or branched. Carbon atoms
in said chain may be optionally substituted. Carbon atoms
in the <chain may define an optionally-substituted,
preferably unsubstituted, alkyl group. Preferably, the
only carbon atoms in said chain are ones which are

saturated.

Said surface active agent preferably includes a C4-Cig,
preferabli a C4-Cqi2, more preferably a C4;-Cip hydrophobic
moiety. Said moiety is preferably aliphatic and linear or

branched. Said moiety is preferably saturated.

Said surface active agent may include more than one
hydrophobic moiety of the type described. Preferably,
said surface active agent includes no more than two
hydrophobic moieties. More preferably, it includes two
hydrophobic moieties which are preferably spaced apart, at
least in part, by other moieties (especially said carbonyl

or sulphone moiety) of the surface active agent.

Said hydrophilic group may be selected from an ionic

moiety and a non-ionic moiety.



spaced apart functional groups each of which may be

i ndependently selected froman ether and a hydroxy
w@rosp238&ai d hydrophilic group rray be sel ect edPET/GB2@W003710

al kyl ene oxy (for exanple ethyl®neoxy or propyl eneoxy,

especi ally ethyl eneoxy) noi ety and an hydroxy group.

Sai dhydrophilic group may include one or nore

al kyd £ NeOXy 1©yd Fysh OXye OF 03RS inSaidk SWHf aceh Bsthdiety, said
agent nay have the general fornyla A-L1-X - L2- B L
ml@f%wp 1IN G eprasRise e Y ny oistobi @@ ek g, ang anionic
reps £ESENE S, a bwg @g?gbﬁmQ!icg[g%ﬂﬁo"pr%f@'r%%@& i udls a. -

represents a sai onyl “or Sul phofe noi et
r egP@sert s b nkicng atbenf omagresup orAm dS@ect rdqnelt,y may be

and B_r presents sai d hydrophi| jc_noi
pr%f%rag %rébfgé Oné%%yg?o hoBii'e rﬁnlgty asls bonded to a

de@a:ﬂbdzedaabmyeoruparmy be a dulgstadd nkiia. V\hloslsogaae A
sai d,hydrophobic noiety will be bonded directly t

mof Yy X SHY | A6l udBr&herablynpi Byt Pr‘éfera%lyP}LQSPhate
i ngi udes @p,2-)O moiety. Such a noiety may be part of
anot her noiety or LI may consist of an -0- noiety .

10 Preferably, said hydrophilic group includes an -SO;

(especially a sulphonate) moiety.

The hydrophilic group suitably includes an appropriate
cationic moiety which may be selected from Group I and
15 Group II metal 1ions. Sodium and potassium, especially

sodium, are preferred cationic moieties.

Although the surfactant could include more than one ionic
moiety of the type described it preferably includes

20 single said moiety.

Said hydrophilic group could be pendent from an aromatic,
for example a phenyl moiety. Preferably, however, it is
pendant from an aliphatic moiety.
25
When said hydrophilic group includes a non-ionic moiety,
said moiety may include ether or hydroxy functional
groups. Said hydrophilic group may include at least two
spaced apart functional groups each of which may be
30 independently selected from an ether and a hydroxy group.
Said hydrophilic group may be selected from an alkylene
oxy (for example ethyleneoxy or propyleneoxy, especially

ethyleneoxy) moiety and an hydroxy group. Said



In one enbodi nent, LI may conprise a noiety of fornula
-[O(CH ) -0- wherein :nis inthe range 1 to 4; and ni

WO 300502382 range 0 to . Preferably, nl is 2; apdr/eBRoous03710
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inthe range O to . Mre prefetadbly, nl is 0. X
preferably represents a carbonyl noiety. L2 preferably
represents a linking or atomor group. L2 preferably

Spﬂ?&ﬁo%ﬁﬁlb&’dl’gQBUF' i@y R Mud e Bne - SEB itk f IHBoxy or
t he carbonyl or sul phonyl noiety. L2 could be a phenyl
mohBEFOXY 9RPemS case the hydrophilic nmoiety may be
pendent fromone ring position of the phenyl nviety

and X may be pendent from another ring position of the
pheaydl sorfige &reies abient hmaweveave Ltthe npdruslesl ofwermorla
two (preferably only one) aton(s), (preferably one or
two carbon atons) arranged between the carbon or
suhphurxatpos of the carbonyl or sul phone noieties
respectively and said hydrophilic noiety (e.g. the

sul phur atom wherein the noiety is - S3 ). L2 may

i ngj ude; . carbonyl or sul phone noiety. This nay

i ncrease the extent of conpatibility between the
surface active agent and polyneric material.

Pref er abl

i 2 BSRL gmlﬁg O?I)%wgeﬁygrgpe}{o%oiné’ lmorriot—‘-,lte};)/ - L2 my
L1l represents a linking atom or group or a direct link;
X represents a said carbonyl or sulphone moiety;
L2 represents a linking atom or group or a direct 1link;

and

B represents a said hydrophilic moiety.

A preferably represents a C4~Cis hydrophobic moiety as

described above.

L1 may be a direct link in which case said hydrophobic
moiety will be bonded directly to moiety X or may include
an -0- moiety.

Preferably, L1 includes an -0O- moiety. Such a moiety may
be part of another moiety or L1 may consist of an -0-
moiety.

In one embodiment, L1 may comprise a moiety of formula

_[O(CHZ)nl]ml -0-

wherein:



noi ety. Such a noiety nmay have any feature of the
hydr ophobi ¢ noi ety descri bed above, for exanple in the

WEzsexsInf L . L2 nmay i ncorporate a noiety A-PCT/GB2004/003710
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LI - Xwherein A, LI and X are af described above. Wen
said surface active agent has the general fornula AL1-
X- L2- B as described and L2 incorporates a noiety
A-dl -iKimsclesdddeed, dy eferady A, LI and X
represent the sane respective atons or groups in both
A-m} 11s Xn |the gafige A 92 X - L2 may i ncorporate a

nmoi ety A-L1 -X- L3- wherein L3 is a linking atom or
group or a direct link. Preferably, L3 is a Iinking

gr bt erdiely Myl cient2ai rantt m1 prsefier albley reng® 0 to 3.
especially 2, carbon atons. L2 is preferably a
saturated al kylyl radical. Preferably, said surface
aqidve g rds of dforimuloa A-L1-X-L3 - B A LI- X
wherein each A, LI and X nmay be the sane or
different, but are preferably the sane. Preferably, in
t ' roophahi hety:. Ll i1s an
oggd%ﬁgéggﬁgl%z%%?é%%%ﬁﬁgo%y%géggu } b%lﬁgyé -(CH)

noi ety where n3is 1 to 5 preferably 2; and B

r”fgerab%grégf§u935rgsén§§8a linking or atom or group.

pre
preferably spaces the hydrophilic moiety (e.g. -SO3
moiety) from the carbonyl or sulphonyl moiety. L2 could

be a phenyl moiety in which case the hydrophilic moiety
may be pendent from one ring position of the phenyl moiety
and X may be pendent from another ring position of the
phenyl moiety. Preferably, however, L2 includes one or
two (preferably only one) atom(s), (preferably one or two
carbon atdms) arranged between the carbon or sulphur atoms
of the carbonyl or sulphone moieties respectively and said
hydrophilic moiety (e.g. the sulphur atom wherein the

moiety is -SOj37).

L2 may include a carbonyl or sulphone moiety. This may
increase the extent of compatibility between the surface
active agent and polymeric material. Preferably, L2
includes a carbonyl moiety. L2 may include a hydrophobic
moliety. Such a moiety may have any feature of the
hydrophobic moiety described above, for example in the

context of L1.

L2 may incorporate a moiety

A-L1-X-



" nmoiety. B may include a sodium or potassium cation.
Said surface active agent is suitably an al kyl

waloplzsexci nate, preferably a di-al kyl sul phoBtGBo@Y©03710
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.Said surface active agent maylbe selected froma

di-octyl, a di-tridecyl, a di-isobutyl, a di-hexyl, a

di -nmet hyl anyl, a dianyl and an isodecyl

sul phosucci nate . The sodium salts of the aforesaid

are preferred. An especially preferred surface active
ageneresn AdiLbcayd X Rphosuctsimtieesieiad |y sodi um

di -octyl sul phosuccinate . Said agueous di spersion may
include at | east 35Wm % preferably at |east 40wt %

noWieepr ededabbyfatel easti véSwoentespecitdld ywatetahsformula A-

50m % 0 ter.  Said,digpersi may include |l ess than

S0t 04 A iy CFa5E: PR P Bwid, TATERHA S oy A-L1-
703t Yas "RESc PSS Ll ablyrd £551 ¢ an OEWM Y espestabint the same
| ess than 60wt % water. Sai d aqueous di spersion may

i NE¢RIRC Bt Ve BB VR DHIBRHRALIY Rath dadil Keld-B and A-L1-X.
preferably at least 2.5m % nore preferably at |east

3wt % especially at |east 3.5wt % of said surface

ack? veapgentor Bar at @cueonsetdi sper si on may i ncl ude | ess

than 15m % suitably less than 12wt % preferably | ess

than 10wm % nore preferably |l ess than 8w % especially

| egs1,1-han, $wt % of

wherein L3 is a linking atom or group or a direct link.

Preferably, L3 is a linking group which may contain 1-5,
preferably 1-3, especially 2, carbon atoms. L2 is

preferably a saturated alkylyl radical.
Preferably, said surface active agent is of formula

A-L1-X-L3-B
A-L1-X

wherein each A, L1 and X may be the same or different, but
are preferably the same. Preferably, in the formula, A is
a C4-Ci¢ hydrophobic moiety; Ll is an oxygen atom; X is a
carbonyl group; L3 is a -{(CHz)n3- moiety where n3 is 1 to
5, preferably 2; and B preferably includes a -S0; moiety.

B may include a sodium or potassium cation.

Said surface active  agent is suitably an alkyl

sulphosuccinate, preferably a di-alkyl sulphosuccinate.



said surface active agent. Said aqueous dispersion my
include at least 10w % suitably at |east 15Wm %

w@e@seeamid y at | east 20wt % rm\rlf% pref erably atprtEBaEBR004/003710
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25wt % especially at |east 30Wm % of polyneric

materi al (s) as described in (B) of sai o/ irst aspect

. Sai d aqueous di spersion may include | ess than 60w %

sutd =1 M ace 3l Bowt 98N hred erke| se lestsed hamomM St dh-octyl,

g eq pref gfadly | s-_tpsag%zlfgyf%of pal ric. ..

mat eri al ('s) escraleb%ld in (B)Y sS4l ddlagjué/exgyﬁy ft Sperightamyl,
mey iddemyde amde arhadsodecdilf feuBstiodypei oft 9ol yMeREC sodium
mat erj al .. For e | e,. re than one different type of
po?ailn%sr i ngg}eeﬁx%r%%?sldgoésr@r FEF ST EB) may be

i ncluded. Optionally, said agqueous di spersion nmay

i nclude a second polyneric material of a different

t % @i rest erdirdlaagestiiyed dgentB)ls Eheli-octyl
rat,j % of sai ol ynmeric terial t
tﬁ%dl\%ih&zsg%&\%t%ri c rra%esil%;qgﬁs} of thesotdnﬂ'EJé“ di-octyl
desdiphpsthcoin@Be.is preferably 1 or less. Said

di spersion may include 0 to 20wt % of a said second

pol yneric material, preferably O to 10w % A said

seadad poupdRisi C dTBPRHsAlbnMhake 8 nldAH@POLY TN east  35uwts,
Preferably, the only polyneric material (s) in salg
diPESELSRER Y dfaleast WUReteypaodesorefedabiy(BX dkeasai d5wts,

especially at least 50wt% of water.

Said dispersion may include less than 80wt$, suitably less
than 75wt%, preferably less than 70wt%, more preferably

less than 65wt%, especially less than 60wt$ water.

Said aqueous dispersion may include at least 1wt$,
suitably at least 2wt$%, preferably at least 2.5wt%, more
preferably at least 3wt$, especially at least 3.5wt% of

said surface active agent.

Said aqueous dispersion may include less than 15wts%,
suitably less than 12wt$, preferably less than 10wt%, more
preferably less than 8wt$, especially less than 6wt% of

said surface active agent.

Said aqueous dispersion may include at least 10wt$,
suitably at least 15wt$, preferably at least 20wt%, more
preferably at least 25wt$, especially at least 30wt% of
polymeric material(s) as described in (B) of said first

aspect.



first aspect. Said polynmeric material described in (B)
may have a D of less than | OOm, preferably less than
whows/023303 € preferably | ess than, 40mm , especi BdT/GBR@3503710
than 20mm . The may be greater than m . referred to
herein may be neasured by | aser diffraction, for
usi ng a Synpatec Hel os (HO76) RODOS Anal yser

e -
\?\A.x??r;pllﬁ n RS SS¥FS m&iéﬁqr@ﬁownp@nfecimb&lde@iﬂaay. Saaml 60wt3,
aquaPLS h  PES Sd _Oﬂra{WySdM,u eafé}ycgloxylle [ Oﬁ%}‘p 45wt%, more
for e a %yo‘?’ g

containing material, exa _ r oXy
comifimaplgol veats Sahanagquéeus diogpermilgmey: material (s)

i nc g_gg. tp 3wt % suitably O to 1.5wt % of such a
matAerl a l%elfoslanl d< ydroxyl group containing nmaterial
smay include 1 to , preferably 1 to 4; especially 1 or

2 carbon atons. Such a material is preferably
satifidt e FIRRES a AAEBRFELOPr ef@yablindiasiea mobeeul ahan  one

[ an120, .erahly l.ess than 100,
m@:%mpfr%egrﬁmﬁ%egg %%é%%gﬁgeg‘%éé%ﬁﬁy | €537 t fEATRYE, more
Saitdharat eriial dugfenehtidetypet o ¥ psef@iedly URater2als as

mor ferably o b 1 h droxyl)_d_?rou . Said material _
isd%rsefrggoae ylﬁn 2 Xoh‘Bf’?// ot e Prefiihl y a Worcpdive  said
10al eefelousAdispealscehomayespesiakl ¥ %EQ@BQ'Pbigmgric material

preferred. Said aqueous dispersion may includ to _
10®§%§ g&ﬁgggpytotype compared to said material described in
(B). The ratio of the wt% of said second polymeric
material to the wt% of polymeric material (s) of the type
described in (B) is preferably 1 or less. Said dispersion

15 may include 0 to 20wt% of a said second polymeric

material, preferably 0 to 10wt$%.
A said second polymeric material may be a fluoropolymer.

20 Preferably, the only polymeric material(s) in said
dispersion is/are of the type described in (B) of said

first aspect.

Said polymeric material described in (B) may have a Dsq of
25 less than 100um, preferably less than 60um, more
preferably less than 40um, especially less than 20um. The

Dso may be greater than lpm.

Dso referred to herein may be measured by laser
30 diffraction, for example using a Sympatec Helos (H0476)
RODOS Analyser with Windox Software from Sympatec GmbH,

Germany.



to 5wt % of other additives. Said other additives may
be particulate and insoluble in the dispersion.

wex@sptas3 i ncl ude gl ass particles, ceram c -parpCTGB2004/003710
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netal lic particles, carbon parddcles, nineral
particles, and pignents. Specific exanples of suitable
particles include gl ass beads, glass m crospheres,

gl ssid fidegiemussi Wiigpepaibnc! gay randonugl ass hydroxyl group
m cr of i bers, carbon bl ack, titanium di oxi de Eal‘tl cles,
ba#qTHA i iehat @abamér es, f%| yﬁa@ﬁahﬁed. Sul phAYEECRKY — group

m&ﬁ’ltélrhl%dgrsgl%rerrﬁd ﬁ%&esq}b?n (mBa)y 3161clude 0

di spersion conpri ses A 50 to 70m¢@6mater '
t - SO3wit Do pmiytabﬂare@htaokét bre% o @fp@uyét hemlaétem@l (CR said

2 6w % of f h d
cAPGipATR corBraly St A “nBPEy Al OFGRERE & o ©

i 164 6 AGAGF di R 140 & sgrReaGRd 13speetr of darrebdm\eammmn Such a
there is provided an aqueous di spersion conpri sing
(MRteiert (B PrRfsrrle natkrfateds deschrbed 3 nmaterial

(? % N9 HQ sgid E'l(eéhlé%peﬁé ?ﬁ@pe&faliass than 120,

t her et'her ket one or pol yetherketone) , wherein
smmbmayqte/rlbemt chieal Hds amofel @sefiehralllyOOmss than 80,

( ecg%hgégbgﬁ%édn%ﬂm? .alég?%?ﬂé%%r§a§u&g%c%ncﬁhde up to
3, preferably up to 2, more preferably only 1 hydroxyl
group. Said material 1is preferably an alcchol, more
preferably a monohydric alcohol. A Ci-3 alcohol,

especially ethanol is preferred.

Said aqueous dispersion may include 0 to 10wt%, suitably O
to 5wt% of other additives. Said other additives may be
particulate and insoluble in the dispersion. Examples
include glass particles, ceramic particles, metallic
particles, carbon particles, mineral particles, and
pigments. Specific examples of suitable particles include
glass Dbeads, glass microspheres, glass: fibers, silica
particles, random glass microfibers, carbon black,
titanium dioxide particles, barium titanate particles,

molybdenum disulphide and mica.

In a preferred embodiment, said aqueous dispersion
comprises:

(A} 50 to 70wt% water;

(B) 30 to 50 wt% polyetheretherketone or polyetherketone;
(C) 2 to 6wt% of a surface active agent which inqludes a
carboxylate moiety, an alkyl moiety and a sulphonate

moiety.



to said first aspect. The aqueous di spersion of the
second aspect nmay have any feature of the dispersion

w@booshes3shs r st aspect nutatis nmutandis . Accor dP@GBR00A/003710
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third aspect of the invention,23here is provided a

nmet hod of preparing an aqueous di spersion conprising

the steps of contacting water, a polyneric materi al

and a surface active agent as described according to

said first aspect. The nethod preferably conprises
cHRERAG P whPer aTRFRM daga%gc@fac&h%/ela‘g@ﬁilonr there 1is

SFably A dpedhe sﬁmfb $¢psequent |y
c&ﬁ{aéilng a nfﬁﬂhre 2%' ter an gﬁg'éug?ace active
agéhk waddr,sald pol yneric naterlal Sai d surface

ve nt sel ected for, cont wi.ih mater n the

B or (DB Shr P e aﬁfﬁe‘éda%nt "dctording to

fogarmi atfiiofst Sutdpect or EEddioN INRY ddloldidersitbrketone  or
surface active agent and a hydroxyl group, containin

meR By h ea*skecfé?é’@rl'beblhﬁé@bf‘dlsﬁglq oS V‘aeFiL?stmaere&é@t has a
The rati 008 ey WM ¥ &E pes ﬁeé@éﬂ aib edd Sl §(‘Hl'r{)a-ceand

actlve agent in the ornu ation e in the range 0
a grefarabhygtOve @geBt @ﬁxﬂﬁ$¢iyb¢® On12C)A according

¥%q9e ctlv%ﬁggent formul ati on may i ncl ude
%ﬂﬂ to 25 % for exanple 15 to
20m¢@6mater. Preferably, contact of said water and
sai d surface active
The aqueous dispersion of the second aspect may have any
feature of the dispersion of the first aspect mutatis

mutandis.

According to a third aspect of the invention, there is
provided a method of preparing an aqueous dispersion
comprising\ the steps of contacting water, a polymeric
material and a surface active agent as described according

to said first aspect.

The method preferably comprises contacting water and said
surface active agent, preferably mixing these components,
and subsequently contacting a mixture of water and said

surface active agent with said polymeric material.

Said surface active agent selected for contact with water
in the method may be part of a surface active agent
formulation. Such a formulation may include said surface
active agent and a hydroxyl group containing material as
described according to said first aspect. The ratio of
the wt% of said material to said surface active agent in

the formulation may be in the range 0 to 0.2, preferably 0



agent is carried out at a tenperature in the range 10
to 40 C, preferably 15 to 30 C, nore preferably at

w@odoserssot enperature. Preferably, contact of aPGEGH2004/003710
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m xture of said water and surféte active agent is

carried out at a tenperature in the range 10 to 40 C ,
preferably 15 to 30 C, nore preferably at anbient

t efgpenallen e.esped e4Bb) y0 sed dodiigper sponsd 5d pisefrgaabl Yactive
prepared by subjecting a m xture of water, said

poA YRR | BT A T EPD arﬁ@ySaPal%@?faeéeact ifo& &Fempleg 10 to 25

hi ghy shear Ju g ACGY ding o Qa4 d,ourth aspect of the

present invention, there is provided a nethod of
coatlng a substrate sald nethod conpri sing contacting

ubtr 1€ W|th gqueous. rsiQn accar
R G e S E YL 8 PRRER AR aRdd kgt ive
tQa@e’ﬂtd idi Edrﬁﬁ@@CbutS&Itd &S Uhsitig et £ i Se pref ehablrymge 10 to
made out of a netal which |s referably selected from
stERIC/(i REFGAFARLEL dionl B s38f kel JMOLA ubFRf eRRPandat ambient

CORRGS dis pr y tsea['%er
In theerrag'ﬁ'{glge 10 tvgezﬂoéyéﬂl%pr efgéﬁgg% 1ngt : OC ,a%gf_gre of

prefiet abkyent aadbissmf acenpes bt eagﬁn'edllat e¢<3/r1precbr0t1b at a

cont act th said substrate. | s ateis

B *2hy s sehrE T et hee 17 TRgReY, 15 to

erf‘HI LAorel pAer e3QHTy Y empriefer &@m}peata&rm%ent

tenperature imrediately prior to contact with said
Preferably, said dispersion is preferably prepared by

subjecting a mixture of water, said polymeric material and

said surface active agent to high shear mixing.

According to a fourth aspect of the present invention,
there is brovided a method of coating a substrate, said
method comprising contacting a substrate with an aqueous
dispersion according to the first or second aspects or

when prepared according to said third aspect.

Said substrate is preferably made out of a metal which is
preferably selected from steel (including stainless

steel), aluminium, and copper.

Said dispersion is preferably at a temperature in the
range 10 to 40°C, preferably 15 to 30°C, more preférably
at ambient temperature immediately prior to contact with

said substrate.

Said substrate is preferably at a temperature in the range

10 to 40°C, preferably 15 to 30°C, more preferably at



di spersion . After contact of said substrate and
aqueous di spersion, the nethod preferably includes the
WG e@p/ozds9xausi ng water to be req¥ved from t he PCT/GB2004/003710

di spersion on the substrate. vater is preferably

caused to flash off. This may invol ve subjecting the
substrate to an environnent wherein the tenperature is
at AUKNY (PRt UL prefestiasiol vi piive rangenOEtCWich said
15QGpe Afitfy. removal of water, said substrate with
di spersion thereon is preferably subjected to a
tenperature arranged to cause the poLyneer n?tgrlgla

|t and flow. The substrate may be subjecte ) '
:g P LR RSt he T atrye 35ePetratas@nd | agnepns dispersion,

smetdhed, méx Hdd Sprepat4pgy | ayer ABY Q%epﬁﬁﬂgJeg¥a?ausing water
descri bed above havi ng an average thickness 0 ess
t h&® IPeoRemayiest €rabl i hiee s siolears 190mon, timer substrate. Water

r ef.er t 0 T t hi ckness . be at ,
FeESt %g%¥e%%§§¥hic ﬁ%%gnkg ng?ﬁ?aﬁ? int %Faﬁﬁ@’l%“VOlve
t 0 s4Bgectifibe nie¢ hethbhwyatecl tde drhecpiepanabthen We@in the

d ti | fter preparation of the first
CoRt WG Fay5F. i epar 3T of ORFe g@oni cadeiagapayerin cthe

10 My ahgeolgecusecofishhe steps described for preparation
of said first coating |ayer. Said second coating |ayer

may have a thickness as
After removal of water, said substrate with dispersion

thereon is preferably subjected to a temperature arranged
to cause the polymeric material to melt and flow. The
15 substrate may be subjected to a temperature in the range

350°C to 450°cC.

In the meEhod, a first coating layer may be prepared as
described above having an average thickness of less than

20 100um, preferably less than 80um, more preferably less
than 50um. The thickness may be at least 10um. The
thickness is preferably in the range 15 to 40um.

The method may include the preparation of a second coating
25 layer after preparation of the first coating layer.
Preparation of the second coating layer may involve use of
the steps described for preparation of said first coating
layer. Said second coating layer may have a thickness as
described for said first coating layer.
30
The method of said fourth aspect may be used to prepare a
coating having an average thickness in the range 15 to

120pm, preferably in the range 15 to 100um.



described for said first coating |ayer. The nethod of
said fourth aspect may be used to prepare a coating
whans0gesan aver age thickness in_the range 15 tBCT/282004/003710

preferably in the range 15 to #©0m . The nethod nay be
used to coat a substrate which nay be imersed in a
l[iquid in use. In this event, preferably, the part of

the substrate which may be inmersed is encapsul ated in

a said coating so that the part includes no edges ,of

co’&??nﬁ@t\}ﬂﬁﬁcﬁ‘aﬁfayb%efl%ﬂt &6t &Pk th FHQSFFaE?d whjch may be
USemm&e60K di A9 ot O i@y fild tih agpect af, the Preset, preferably,
invention, there is provided a substrate coated in a
nethed paror difhg tthe t adsdwatie aspech. Reef ebabl ymmeheed
s SUBSLLALE has 2, 0at 100 Of 2t T £kness s dBRCHIBAd. i nciudes

AcEOrding to a si'xth A 0 présent inv

these ddyqy ovifdedoat OGS | R iCNPhESI Nge a qolIdd with the

mat eri al as described in (B) of said first aspect; and
t held@esd die ¥¥®a surface active agent described in (O
of said first aspect. Any feature of any aspect of any
i nvention or enbodi ment described herein may be

cohbtpeding t rcany feaftr e agbearty afpddte obramgnsgt hemvention,

i nvention_or_enbodiment descri bed herein tafli .
10 ot ERk oFs “EpQRTPRY CnbebFRER S TR THE Thknlt Biod freording

nowbb&he fourth aspect. Preferably, the substrate has a

coating of a thickness as described.

According to a sixth aspect of the present invention,

15 there 1s provided a <c¢oating comprising a polymeric

material as described in (B) of said first aspect; and the

residue of a surface active agent described in (C) of said

first aspéct.

20 Any feature of any aspect of any invention or embodiment

described herein may be combined with any feature of any

aspect of any other invention or embodiment described

herein mutatis mutandis.

25 Specific embodiments of the invention will now

described, by way of example.

The following are referred to hereinafter:

30 PEEK DI50UF10 (Trade Mark) - polyetheretherketone powder

having a Dsp of 9.6um obtained from Victrex Plc, UK.



descri bed, by way of exanple. The follow ng are

referred to hereinafter: PEEK D150UF10 (Trade Mark) -
w@oeiogerises et her ket one powder having a D of . nmPObG&RIVEM03710

fromVictrex Plc, UK PEEK 150XF7(Trade Mark) -

pol yet her et her ket one powder having a of 25 m obt ai ned

fromVictrex Plc, UK PEEK D450UF10 (Trade Mark) -

pobgEkher BOker ket e powdes) havi pglgebheteOneehtabned powder

fromVictrex Plc, UK PEEK HT (Trade Mark) -

polgEBiRerkePoneipovder RRFPAGed B5O™M/1CAEREsBLEr) UK.

Or75% - a surfactant from Cytec Industries UK Ltd

conprising a mxture of sodium dioctyl sul phosuccinate

( 7BEEBYDAOPUFdOhaitades- MIgk W - aoel ywetthere thopdmtsone powder

5 oxii 8 1 g oBeliE ot SRR EPPh"do BB R ekt

was charged with dem neralised water (1.45kg) and to

it was added slowy, with stirring the surfactant,

AeFBEEI HETTBrEde 1Hagk) . ~Weed YeREeriketore weyder having a Dso
hog§g§@egﬁ§ PEEK D150UF10 polyner (I kg) was added

slowy. Stirring was continued until the polyner had

been fully incorporated. The beaker was placed under a

hi gh_she ILbyerson |aboratory mxgr w th._an si.qn
10he 8r8§?$§e§%g¥f Chneﬁtéur actady f&om yt%c %@Hustrles UK
Ltd comprising a mixture of sodium dioctyl sulphosuccinate

(73-75% wt), ethanol (6-7% wt) and water.

Agqueous dispersions of polymers were prepared as described

15 in examples 1 to 6.
Example 1

A plastic 5000 ml beaker was charged with demineralised
20 water (1.45kg) and to it was added slowly, with stirring
the surfactant, Aerosol OT75 E (100qg). When the mixture
was homogeneous PEEK D150UF10 polymer (1kg) was added
slowly. Stirring was continued until the polymer had been
fully incorporated.
25
The beaker was placed under a high shear Silverson
laboratory mixer with an emulsion head stirrer attachment.
The speed of the mixer was slowly increased to 3000 rpm
and maintained at that speed for 5 minutes. There was

30 minimal foaming of the sample.



The speed of the m xer was slowy increased to 3000
rpm and mai ntai ned at that speed for 5 m nutes. There

wor®soeisvaal foanmi ng of the sang%e 2 The di spepPGI/GB2Wa®03710
J
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poured into four 500m gl ass
di spersi on showed excellent stability, there were no

signs of separation. Exanple 2 The procedure of

Ex@hp| ¢ ilspeass rgpeated pxcepd timeoguéotit yYoWimlAegdasks jars.

poﬁzgﬁ%rsﬁk ;3%\%35 P@plcgcsé’??(%}to . %ﬁe’g% Dlsou‘%‘é)lllty,

After 72 hours the

Thereli 8oes shons Wges POEIr €sbd i rour 500m gl ass

jars. After 72 hours the dispersion showed excel | ent
stability; there were no signs of separation. Exanple
5 3

ﬁ';ggm%@@dure of Exanple 1 was repeated except the

Aerosol OI75 was increased from10Qg to

130y and PEEK D150UF10 pol yner (Ilkg) was repl aced by

PEEK, DA50UF oly The di spersio

pour ®d ¥ |n?%e$‘6€ mé’éﬁ“g%]se w‘?ﬂﬁte?ep/eza‘%%%rse’f%%ot the
di gpersi op shoma‘o@weldmmt vﬁetsfslbirhctié/asé@efeofeﬂ/erl@oao to 130g
signs of separation. Exanple 4

and PEEK D1500F10 polymer (lkg) was replaced by PEEK 150XF
polymer (lkg).

The dispersion was poured into four 500ml glass jars.
After 72 hours the dispersion showed excellent stability;

there were no signs of separation.
Example 3

The procédure of Example 1 was repeated except the
quantity of Aerosol OT75 was increased from 100g to 130g
and PEEK DI150UF10 polymer (lkg) was replaced by PEEK
D450UF10 polymer (1lkg).

The dispersion was poured into four 500ml glass jars.
After 72 hours the dispersion showed excellent stability;
there were no signs of separation.

Example 4

The procedure of Example 1 was repeated except PEEK

D150UF10 polymer was replaced by PEEK HT D220UF10 polymer.



The procedure of Exanple 1 was repeated except PEEK

D150UF10 pol ynmer was replaced by PEEK HT D220UF10
w@eilognorasosThe di spersion was poured into four 5BOMGB2004/003710

glass jars. After 72 hours the?¥i spersion showed

excellent stability; there were no signs of

separation. 5 Exanple 5 The procedure of Exanple 1 was

r epeat efl speaeyitort heaguagiuted ofingur f st ant508alosallass jars.

Or75 was_varied, details are given in Table 1 below 0. .

Tabf €S ExahPrESQidft iiPRSE SARdn SARNF DI GR et stability;

Aef50te Gle /o myripgtants FEG stanid ity after (g) to

water 72 %ours 1 100 Good od Good 5a 130 Good Good

Good 5b 75 Good Good Good Exanpl e 6 Agueous Di spersion

of .pol vet heret herk tone and 5 PFA The procedure
5de%£$$%§%—§n Exanple 1 was repeated except varying

quantities of PFA were added. Details are given in

Table 2 below. 0 Table 2

The procedure of Example 1 was repeated except the
quantity of surfactant Aerosol OT75 was varied, details

are given in Table 1 below.

10
Table 1
Example Quantity of Addn Addn of Initial
RAersol OT 75 Surfactant PEEK stability after
(g) to water 72 hours
1 100 Good Good Good
5a 130 Good Good Good
5b 75 Good Good Good
Example 6 Aqueous Dispersion of polyetheretherketone and
15 PFA
The procedure described in Example 1 was repeated except
varying quantities of PFA were added. Details are given
in Table 2 below.
20
Table 2
Example | PFA wt%'® Ease of Initial

Incorporating | Stability

6a 10% Easily Good

Incorporated




w@ewd/03sedr por at ed 6¢c 20% Easi
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Exanpl e PFA wt % Ease of Initial |ncorporating _
Stability 6a 10% Easily Good Incorporated6b 15% Easi |l y
Good | ncor por B EGBE@N/003710
- based on the weight of PEEK %xanple 7 describes the
results of coating trials. Exanple 7a - Coating Trials
The Co-f.nn gun used was a Binks Bullows., type 630,
with altip®8ize|of 0168. A&; preBsatéyto tte guagﬁﬁs
to 40 psi dependi ng on a coafing _

?gquir* ?e.q. thin o? t hi ck) En&é?%sf?%?gs for coating
were 2mm thcck x 75maD% 75nnwsquaﬁ§1ny!d st eel Good

| agues. The pl pgues were degreased usin _
?righl)roethyfeng vapour and tREPTRPIICHT ast ed usi ng

al um num oxi de. AI'T The disperstomnm sanptes for—the
trial were hand mixed with a stirrer rod before

po(ﬁ)l ng Raesd tdve tslmagﬁlgmt roscsePrEkE(N T Thiag! ﬁgtjeznd ]

Xtrac spr y|n

wet coé?gggp . %eéh%ﬂé% 31 Iﬂ%ﬂﬁﬂléééd in

an oven for 5 n1nutes set to 100 to flash

Example 7a - Coating Trials

The coating gun used was a Binks Bullows, type 630, with a
tip size of 0.06. Air pressure to the gun was 30 to 40
psi depending on what type of coating was required (e.q.
thin or thick). Substrates for coating were 2mm thick x
7omm x 75mm square mild steel plaques. The plaques were

degreased using trichloroethylene vapour and then grit

blasted using aluminum oxide.

All the dispersion samples for the trial were hand mixed
with a stirrer rod before pouring into the spray gun

reservoir.

The plaques were placed in an air extracted spraying
cabinet and a wet coat applied. The coated plaque was
then placed in an oven for 5 minutes set to 100°C to flash
off the water. The plaques were left for 10 minutes in an

oven set to 390°C to melt and flow the coating.

After removal from the oven the plaques were forced cooled
with an air gun which causes the polymeric material used
to crystallise before applying a second wet coat. The
second coat was allowed to “flow out” a second time in the

oven and then cooled to room temperature.



off the water. The plaques were left for 10 mnutes in
an oven set to 390 Cto nelt and flow the coati ng.
wa\bdos23seoval fromthe oven the plaques were POT/GBR004/003710
cooled with an air gun which cadluses the polyneric
material used to crystallise before applying a second
wet coat. The second coat was allowed to "flow out" a
second time in the oven and then cooled to room
t enperature. Coati ngs prepared were subsequently-
vi Saatingevarenseedf serenpobhresenahd deseelsy eephpaked for
ar ' Ln Tabj e w T : le. np
S e el P2 RS Yhoar DRERLLR Sy DLveA T Rable 3
obselyat i ons di spersion cooling used: 7a Exanple 1 X X
Snmoot h Easy to surface. disperse no Slight orange
Ssettl enent peel 7b Exanple 2 X X Snooth Easy to
surface. disperse no Slight Qrarge settlenent peel 7c
Exanple 3 X X Snooth Easy tao

Example | Example no. | 1°° 27 Surface Other
of Coat | Coat | Finish after observations
dispersion cooling
used:
Ta Example 1 X X Smooth Easy to
surface. disperse no
Slight orange settlement
peel
b Example 2 X X Smooth Easy to
surface. disperse no
Slight orange settlement
peel
c Example 3 X X Smooth Easy to
surface. disperse no
settlement
7d Example 4 X X Smooth Easy to
surface. disperse no
settlement
Te Example 6a X X Smooth Easy to
surface. Very disperse no
slight settlement
mottling
7£ Example 6b X X Smooth Easy to
surface. Very disperse no
slight settlement
mottling




waEx@sptmwoBta X X Snooth Easy to

surf ace.
Snoot h Easy to surface .

no slight settlenent nottling
Easy to surface.
nottli

face. Very dp
Exanpl e 6b X

ngExampl e 6¢c X X Snooth Easy to surface.

di sperse no settlenent 7d Exanple 4 X X
di sperse no settlenment 7e

7t

Very disperse no slight settlenent

GPEB3@®4/003710
X Snoot h

Very
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Wear
Resi st
substr
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FSUEERGR - of S He
d 7f yergn€onmpay
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Results—are grven—in Table4b
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Example 8 - Wear Resistance and Coefficient of Friction

The Wear Resistance and Coefficient of Friction of the

coated substrates from Examples 7b and 7f were compared to

substrates coated with other
and PPS,
given in Table 4 below.
(1) ECTFE Coating
Manufacturer:

Product Name/Number:

polymers, name

details of which are provided below.

ly ECTFE, PTFE

Results are

Solvay/Solexis formerly Ausimont USA

Halar 6614 Primer (Electrostatic Powder Coating):

Copolymer of Ethylene, Chlorotrifluorcethylene, and
Hexafluoroisobutylene: Approx. Weight % 71-73% |
Cobaltic-Cobaltous Oxide 1-4%

Wollastonite 7-15%

Chromic oxide 1-3%

Titanium Dioxide 0.25-1.25%

Epoxy Resins 5-20%

Halar 6014 Topcoat (Electrostatic Powder Coating):
Copolymer of Ethylene, Chlorotrifluoroethylene, and

Hexafluoroisobutylene:
(2) PTFE Coating
Manufacturer:

Product Name/Number:

Approx. weight

Q

2.

]

100

Whitford Corporation
Xylan 1052/880

%

(Liquid Dispersion Coating):




10

15

Manuf act ur er:
Pr oduct

Appr ox.

Name/ Nunber :
wdonmdmee3soat i ng)
Chl orotrifluoroethyl ene,
Vi ght

Sol vay/ Sol exi s fornmerly Ausi nont USA

Hal ar

6614 Primer
Copol yrmer of Ethyl ene,
and H&kaf | uor oi sobut yl ene:

% 71- 73% Cobal ti c- Cobal t ous Oxide 1- 4%

(El ect

rostatic
PCT/GB2004/003710

Wl lastonite 7-15% Chrom' c oxide 1-3% Titani um D oxi de
0. 25- 1. 258 fhoxyidesi ns 5-2004 Hatar SO, JIopeasd2 in a

(El ectrostati c Powder Coati ng)

Copol yner of

Et hyl yarel dehlnide rBinde¥ oet hyl ene, and

Cobt1 ng (07 auri B Sl B et o Pt

1052/ 880Co

osi tion:

Pol yani dt % Gle %?’ﬁ%/e‘\?‘i’?

% PTFE
L ppd

d13)q RTFE

acturer:
Whi t f or dM&Gou paod &t te@n: Pridieiuct o ia sy twndasronXy | an

s §a) IR e it glend

Powder Coghhdg)tiodBNUSBST U Elyp Nl  fdfd Sormiateat iom

Pr oduct Nan®e/ Nunber :

Dykor 860/ PPS Powder

Bl end

Cohposi i wpnPi@Psi¢ P yphiehydahe Sul fide) and Titani um

Dioxide as a filler. Table 4
Table 4
Wear Index Coefficient of Notes for COF
Coated Taber Friction test
sample Abrasion (COF)
ASTM D4060-01 ASTM G133-95
CS10 wheel (Plint Test)
1000g, 2000 test at 250N
cycles
Example 7b 0.75 0.21 passed
Example 7f 3.5 0.13 passed
ECTFE 6.7 0.283 failed in 7
minutes
PTFE 7.8 0.18 failed in 15
sec
PPS 24.7 0.19 failed in 1
minute

Coatings of the type described having a thickness in the

range 15 -

above.

100um may be prepared in the manner described

The thicker coatings may be prepared by multiple

passes wherein each pass builds up a layer which is 15-

40um thick.

most complex geometries

Advantageously,

to be

the use of dispersions allows

coated and

is found to




Wear | ndex Coefficient of Notes for COF Coated Taber
Friction test sanple Abrasion (COF) ASTM D4060-01 ASTM

W@i®3/023895 CSI O wheel (Plint Test) 1000y, 2000PCEEB2@U/003710
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250N cycl es Exanple 7b 0.75 0.?1 passed Exanple 3.5
0. 13 passed ECTFE 6.7 0.283 failed in 7 m nutes PTFE
7.8 0.18 failed in 15 sec PPS 24.7 0.19 failed in 1

M g @) fdatd pase ifr t R iR edesebnbadehaviBy dther possible
thickness in the range 15 - | OOn nay be prepared in
t hiee phhirete Yestrowed . dERP tdisciGera b A99RFS Stay

be prepared by nultiple passes wherein each pass
builds up a layer which is 15- 40nm t hi ck.
Adveant ageousity, tidetype afesdirsperdsi nase albe@ns fiostd to have

conpl ex, geo ries to be coated and is f.ound toprovide
PR oS P agE L onPafed i b for TRosaTprEe | cotbated to

t agdud liase r arUREbAI0] £sic desir idi@aws and recesses.
Coatings of the type descri bed have been found to have
Additionally, coatings of the type described have

excellent bond strength and adhesion properties.

When coatings of the type described are applied to
substrates or parts thereof which are immersed in solvent
in use, it is preferred to completely encapsulate the part

which is immersed to minimise the risk of delamination.

Attention is directed to all papers and documents which
are filed concurrently with or previous to this
specificatﬁon in connection with this application and
which are open to public inspection with this
specification, and the contents of all such papers and

documents are incorporated herein by reference.

All of the features disclosed in this specification
{including any accompanying claims, abstract and
drawings), and/or all of the steps of any method or
process so disclosed, may be combined in any combination,
except combinations where at least some of such features

and/or steps are mutually exclusive.

Each feature disclosed in this specification (including
any accompanying claims, abstract and drawings) may be
replaced by alternative features serving the same,

equivalent or similar purpose, unless expressly stated



superior lubricity and abrasion resistance conpared to
nost ot her thernoplastic coatings. Additionally,

wa@omsioress3 of the type descri bed have excel | ent PODGH2004/003710

strength and adhesi on properti 8. WWen coatings of the

type described are applied to substrates or parts

thereof which are imersed in solvent in use, it is
preteeredst0 qompletehyeonNcappubateyt ke part wMhehvise, each
imersed to mnimse the risk of delam nation . _ ,
At teatrBA Pésgipéestedst ®ngl [e¥5dPdes AR doEufrefiggeric series
WNbENoahevELLAg SONCURl eht| youtiheor previous to this
specifircation in connection wth this application and

whi ch are open to public inspection with this

specifi.catign, and the contents of all such papers, and
5 QobUferty e I heoPpdtat el SREFEFRCEy T12f &PEnces (AT SoPf the
theoteabungs &hisshDeedl () I hithespasivdndldronextends to any
(i ncl udi ng any acconpanyi ng_cl ai ns, abstract and

dr BAFRAGs)ONand/Br &Ry ofovhe STXWRL Mty m&tthogher features
Pragessosoqdi sahosedyy By beoeaabhedibl aNYiincluding  any
conbi nation, except conbi nations where at |east sone
of asachpéening esclandisor sbepsaare and udlrhyiegel usioe. to any
Each feature disclosed in this Sﬁgcificatith N £
L0 (i R8T Gdi R§Cany TactbhpdyT ng® QA et 3bst Pact-PenftePs of any

dr aut RE8) o FBYrbEc s EPsacedsbyodd ernative features
serving the sane,



equi valent or simlar purpose, unless expressly
st at edot herwi se. Thus, unless expressly stated
wo@edvenedsse, each feature disclosed is one exanptEGBRI0Y/003710
of a generic series of equival¥®ht or sinilar features.
The invention is not restricted to the details of the
foregoi ng enbodi nent(s) . The invention extends to any
noyedimdie, or any novel conbination, of the features
di'scTosed in this specification (including any
acconpanyi ng clainms, abstract and drawi ngs), or to any
noyel ; ' IRAfdi@nof the steps of
D o B P sl g 8 e 1.
aqueous di spersion conprising: (A water; (B) a
polymeric material of a type which includes: (a)
> phg%&jw?ﬁﬁ%ﬁi es; (b) carbonyl and/or sul phone
mo{ et | £50 18k (i@) nettari And/fora tthipeehhechminetlive;s :( C)
a surface active agent. which includes a carbonyl or
sul photfe mdice! &9dS& U¥¢dr ophilic group. 2 . A
di sper g§,0n AGLHAT BGd/Q rCls@i1 Bhbn Bl 81ch 821 @nd
polynmeric materiral has a noiety of fornula and/or a
noi et y(of eftdremulaadaivd/ ¢higembiest podetigsnul aJv wherein

10 th&an§n¥Lrggégt%% i%glggé§%IWhiéh %%%lhh%san§ carbonyl or

sulphone moiety and a hydrophilic group.

2. A dispersion according to claim 1, wherein said

polymeric material has a moiety of formula

—EE—(—Ar} ( @ )m E' ) I
and/or a moiety of formula
@CO@)W G {(@) 0]0) Il

and/or a moiety of formula



i ndependently optionally substituted and optionally
crosslinked; and wherein mr,s,t,v,w and z

wo pabspzasaent |y represent zero or_a positive i NPE@QEB200E003710

10

and E independently represent &h oxygen or a sul phur
atomor a direct link, Grepresents an oxygen or

sul phur atom a direct link or a - - Ph- 0- npiety
where Ph represents a phenyl group and Ar is_sel ected

J S,
(iv) (V) (V||) //
claim1 or claim 2, mhereln said polynmeric material is
a honopol yner having a repeat unit of general fornula
IVMberaiMoMbpomhamyMunnigﬁkﬁsepaaMnGMStbe fénepad III are

| ohdde S T Lo 8 o %Faﬁkq’%%f PPOGYEEnS 17 cross-

linked; and wherein m,r,s,t,v,w d z independently

represent zero or a positive integer, E and E'
independently represent an oxygen or a sulphur atom or a
direct 1link, G represents an oxygen or sulphur atom, a
direct link or a -0-Ph-O- moiety where Ph represents a
phenyl group and Ar is selected from one of the following
moieties (i)*, (i)**, (i) to (x) which is bonded via one or

more of its phenyl moieties to adjacent moieties



i s a honopol yner having a repeat unit of genera

formula co or a honopol yner having a repeat unit of
w@enwsnzdsof ormul a G -so 4f 04hG O4f so v or a ranPonmGBr004/003710

bl ock copol ynmer of at | east tweBdifferent units of |V*

and/or V*, wherein A, B, C, and D independently

represent O or 1and E, EG, A, , r, s, t, v, W
and z are independem |y as@e3gribe claim. . A
di spersion acc -@ Fn EERT aim wherein
said polynmeric material is a’pol yner or copol yner

whi ch consists essentially of phenyl noieties in
conjunction with ketone and/or ether noieties.5 . A
di spersion according to any preceding claim wherein

said polyneri terial sel ected fFoMt he
fol | owi ng: (i) &Py npri si n@') 0; a
IV wherein Ar pr esent iety (iv)—F and E'

represent oxygen atonms, mrepresents 0, w represents
1, Grepresents a direct link, s represents 0, and A
and B represent 1 (i.e. polyetheretherketone) ; (b) a

pol ymer conprisin x of fOrnyla IV where

repr esent(is'gopr esent s e('V?JI
link, Ar represents a noiety oOf structure (i),
represents 0, A represents 1, B represents 0 (i.e.

: 0y
° &

(vl O =) O Q () Q

3. A dispersion according to claim 1 or claim 2, wherein
said polymeric material is a homopolymer having a repeat

unit of general formula

or a homopolymer having a repeat unit of general formula



pol yet herketone) ; (c) a polyner conprising units of
formula IV wherein E represents an oxygen atom Ar

WO Bpsessyt s noiety (i)*, represents 0, E repr eBenGB2@4/003710

10

15

20

direct link, A represents 1 B3}%®presents 0, (i.e.

pol yet her ket oneketone) ; (d) a polynmer conprising

units of formula IV wherein Ar represents noiety (i),

E and E ' represent oxygen atons, G represents a

direct link, represents O, wrepresents 1, r

repiEZents 0, s represents_1 and A and B represent 1 . .
e

(1.

' lyat et hef - ket ¢ \ (d 50|
R B
moi ety (iv) Eanhd E' représents 'oxygen atons, /'G v

conp

represents a direct |ink, represents 0O, w represents
0,01, ar rafidamd B riejwdservpdlynere.of at least two different

pol yet her et her ket oneketone) ; (f) a pol yner conpri sing
uh?%éF%ﬁo lnﬂdé/PW,bWhSFein E represents an oxygen
atom E ' represents a direct link, Ar represents a

nmoi ety of structure (ii), represents 0, A represents
1,18 3 dmeaRaiydey PRVANgpa| FeRert sitPhotfe)generg)l gormula
pol ymer conprising units of fornula V, wherein E and

E ' represent oxygen atons, Ar represents

O (OO~ Ottt Ok

or a homopolymer having a repeat unit of general formula

H A Ot O v

or a random or block copolymer of at least two different

units of IV* and/or V¥,

wherein A, B, C, and D independently represent 0 or 1 and
E, E', G, Ar, m, r, s, t, v, w and z are independently as

described in claim 2.

4. A dispersion according to any preceding claim, wherein
said polymeric material is a polymer or copolymer which
consists essentially of phenyl moieties in conjunction

with ketone and/or ether moieties.



noiety (xi)**, represents 0, z represents 1, G
represents a direct link, V represents 0, C and D

woepsessmt 1 (i.e. polysul phone) . (h) a pol ynBeT/GB2004/003710
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conprising units of fornula | Vi%wherein Ar represents
noiety (iv), E and E represent oxygen atons, m

represents 1, wrepresents 1, Arepresents 1, B

repr esgnissgeréiamdascoepiegend Onandré&ceeprgsebhsma wherein

direct link (i,e. polyether - diphenyl-ether-phenyl =
k- 82 bePPhYREYIC -myteplal sfs%lr%%%g 2l St ot f%ylaww
preceding claim wherein said polyneric material is

sem -crystalline. 7 . A dispersion according to any _
precediap cd apalymher eonpsasdnpolypdtsi © hefermula | 8V wherein

sel ected frpm pol yet her et herket one .and paly erket
8. Adisp si'0l rae(’?(:egng nlgo%%égnyurﬁéce i n%tlégl aél(‘m QQSresent
wher ei n onec®fgdheatvs| emi ripgre eortds ®f sairdpresents 1, G
carbonyl group of said surface active agent is bond%d

to a carbon BRI LA @i SP&rSFon Wvori AGPEESEREF M9, and A

wher ei n the, of her, gne Qfnd he twe r epai, Bt AG-BORESKE Sone) ;
bonded to a carbon, nitrogen or oxygen atom 10. A
di spersion according to any preceding claim wherein

sai d carbonyl oup_of sai.d .surf act. e ' ;
a keto )bgr%u[:bé:]f m%%r%om&rlzf%gr ﬁ%)%%lsat%téf \é;%trﬁr‘ﬁi‘ge% WRerein E
moi ety. 1l.rdprispedsion acggsdli 8gohp BNyrppeesshtry a direct
claim wherein o )
link, Ar represents a moiety of structure (i), m
represents 0, A represents 1, B represents 0 (i.e.

polyetherketone):;

(c) a polymer comprising units of formula IV wherein E
represents an oxygen atom, Ar represents moiety
(i)*, m represents 0, E' represents a direct link,
A represents 1, B represents 0, (i.e.

polyetherketoneketone);

(d) a polymer comprising units of formula IV wherein
Ar represents moiety (i), E and E' represent
oxygen atoms, G represents a direct 1link, m
represents 0, w represents 1, r represents 0, s
represents 1 and A and B represent 1. (i.e.

polyetherketoneetherketoneketone);

(e) a polymer comprising units of formula IV, wherein
Ar represents molety (iv), E and E' represents
oxygen atoms, G represents a direct 1link, m
represents 0, w represents 0, s, r, A and B

represent 1 {(i.e. polyetheretherketoneketone);



sai d carbonyl group of said surface active agent is
part of a carboxylate noiety. 12. A dispersion

wa@ewsnehisey) to any of clains 1 tg.7, wherein t hECHGBR@a©03710
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active agent includes a sul phone noiety, and one of

the two remai ni ng bonds is bonded to a carbon atom and
the other one of the two remuining bonds is bonded to
a carbon or nitrogen atom 13. A dispersion according

to any pre i [ erein said surface acti ,
agent #%&I&gggggwgggbgép ol et YRR a° yg?ﬁﬁﬂiflxs' wherein
group. 1 . FA digperseinal aaaordkged 0 &Bm pr ecediR@resents a

claim whergein said surface active agent includes a
hydr ophobi cdelrﬁﬁcét WHf chAF nEPREBESAEE apbdRP it tom of structure

cont aini ng Ghai,n i@dpie sahtls€dst af QUH-e3LRPE 3t OB ropresents
15. A disgérs?on accg?% ng to cIain1%4, mhere?n saFSp
carbon at ol cddnteai RoRye¢haraulshoneear or branched.

16. A dispersion according to claim 14 or claim 15,

wherein the only carbon atoms in said chain are ones

whi ch dge satpuriated. tompAidisgensios accesdhiilat 9, aierein E
precedi ng clai m_ wherein said surface active agent

i ncl udes a2Mdr GphobiSOIREFBEY. O18ICA dR&PBFsi ofr represents

accordi ng w@idRy Pragedi ng, ctahmsaher ehn said suctace 1, g
active agent includes nore than one
represents a direct link, V represents 0, C and D

represent 1 (i.e. polysulphone).

(h) a polymer comprising units of formula IV, wherein
Ar represents moiety (iv), E and E’ represent
OXygen atoms, m represents 1, w represents 1, A
represents 1, B represents 1, r and s represent 0
‘and G represents a direct link (i.e. polyether-

diphenyl-ether-phenyl-ketone-phenyl-) .

6. A dispersion according to any preceding claim, wherein

said polymeric material is semi-crystalline.

7. A dispersion according to any preceding claim, wherein
said polymeric material is selected from

polyetheretherketone and polyetherketone.

8. A dispersion according to any preceding claim, wherein
one of the two remaining bonds of said carbonyl group of

said surface active agent is bonded to a carbon atom.



hydr ophobi ¢ noiety. 19. A dispersion according to any
preceding claim wherein said hydrophilic group is

w@edosorme f rom an ionic noi ety and a non-i oni CPEDGBRN4/003710
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20. A dispersion according to ¥y preceding claim
wherei n said hydrophilic group includes cationic and
anionic noieties . 21. A dispersion according to any

precedi ng; §hak 8 omheEebRdsaLd thydriephi | ¢ ghe¥Rin the other
includes a -COO, a - SO~ 3 or a - PO2 noiety. 22. A

du@rpﬁsr sforthcorai e g pPeaddi rig cbanfpdwet epn carbon,
sarllOIl eqsgow Ia uaocdnpcl udes an -O SO3 noiety. 23.
S

I on ac ng to any preceding claim wherein
sai d hydrophlllc group |ncludes a non-ionic nolety

se| ected. from et her or dr o functi ona o
A]&sﬁ%r%%ﬁ?%cﬁ%goﬁ ”aﬂwij:yopraerbyecﬁrr?gceé%liﬁqn aaﬁ“br liherein
Stgaff&ecé%bwla@%hpbejmgsmdg@n@rfalcef Adail it ddentc is a
- L2- B wherein A represents a sai d hydrophobic

nofettgne [T QUEDIS @A #1 i2nlGaFE oxYdmter g dlpder meiety.
direct link; X represents a said carbonyl or sul phone

noi ety; L2 represents a linking atomor group or a

dirlecta Ididgersion according to any preceding claim, wherein

said carbonyl group of said surface active agent is part

of a carboxylate moiety.

12. A dispersion according to any of claims 1 to 7,
wherein the surface active agent includes a sulphone
moiety, and one of the two remaining bonds is bonded to a
carbon atom and the other one of the two remaining bonds

is bonded to a carbon or nitrogen atom.

13. A dispersion according to any preceding claim, wherein
said surface active agent includes a carbonyl moiety and a

hydrophilic group.

14. A dispersion according to any preceding claim, wherein
said surface active agent includes a hydrophobic moiety
which includes a carbon atom containing chain having at

least four carbon atoms.

15. A dispersion according to <claim 14, wherein said

carbon atom containing chain is linear or branched.

16. A dispersion according to <claim 14 or claim 15,
wherein the only carbon atoms in said chain are ones which

are saturated.



and B represents a said hydrophilic noiety. 25. A
di spersion according to claim24, wherein said surface

wacedaoswessagient i s of formula: A-L1-X- L3-B A- LI PET/EB2004/003710
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wherein each A, LI and X is the sane or different.
26. A dispersion according to claim24 or claim 25,
wherein Ais a C -C hydrophobic noiety; LI is an

oxygen atom X is a carbonyl group; L3 is a noiety
where n3 is 1 to 5; and B includes a noiety. 27. A

di 5perai wg%m% r@cq%rcéiﬁw drecil i eFed M9 ikd Bin Wherein
sa%% 3 gUls q%%c%0t58€1@99 &en% aﬁn@hh&éss%lpEOS@ﬁF'E§@£bphoblc

sperS| on according to any preceding claim
V\heas:eetnysal d surface active agent is a di-octyl
sul phosucci nate. 29. A dispersion according to any
precedi ng claim wherein said dispersion includes at

| epst B Ypawed Bn aakd@sisnd ha SOMPpaed#InB0clAim, wherein
di spersion according to any precedi n% cl ai m whi ch
m%ﬂféiessatfflaéast AT of 2PBN § medinE Livdesr | dPeras than  one

%@%dﬂ: | I ess than 60w % of polymeric

r| S escrllbe in (B). 31. A dispersion according

to any preceding claim wherein said polyneric

m&rlﬁldpggegsionﬁa Ic(:"os’rsd tngaq:c! a:ny apnpeceding claim, wherein
said hydrophilic group is selected from an ionic moiety

and a non-ionic moiety.

20. A dispersion according to any preceding claim, wherein
said hydrophilic group includes cationic and anionic

moieties.

21. A disﬁersion according to any preceding claim, wherein
said hydrophilic group includes a -CO0°, a -SO3- or a -
PO3%” moiety.

22. A dispersion according to any preceding claim, wherein

said hydrophilic group includes an -0-SO3 moiety.

23. A dispersion according to any preceding claim, wherein
said hydrophilic group 1includes a non-ionic moiety

selected from ether or hydroxyl functional groups.
24. A dispersion according to any preceding claim, said
surface active agent being of general formula:

A-L1-X-L2-B

wherein:



reater than m. 32. A dispersion according to any
grecedi ng cl ai mwhich conprises : (A 50 to 70wt %

wowi0e/023808) 30 to 50 w % pol yet hgr et her ket one BCT/GB2004/003710
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pol yet herketone; (C) 2 to 6wt % of a surface active
agent which includes a carboxylate noiety, an al kyl
noi ety and a sul phonate noiety. 33. A nethod of
prepari ng an aqueous di spersion conprising the steps

of ACoap aet&Mgs Wat 851 d anh pOLYIEES £ MRS L@ and a
surface active agent each being as described in any

pr B eBFRES B¢ &t $n 3 34inial met #ioem of C@mumbgoza & udbisit e:f]tt elink;
saxd rdsi ing a strate wWith an

aqjli egﬂgﬁg?%%g$g%) o%éjél&g g%%‘ﬁ‘?‘%‘éﬁi o ans;)“]g‘?%‘?:r}ealr?%lequ'o 32
orLaheappeepated aackiarkdimg &oos! 3rM@®uBbor Aa direct link:
su rate coated in a method according to claim 34.

36. coating conprising a polyneric nmaterial as

. : , . ' i . ¢
descredeskdit ANy i £1Rjdrophitid 3%,;and, the residue o
a surface active agengﬁgs escribed |n@ény of clainms 1

to 32.
25. A dispersion according to claim 24, wherein said

surface active agent is of formula:

A-L1-X-L3-B
A-L1-X

wherein each A, L1 and X is the same or different.

26. A di;persion according to claim 24 or claim 25,
wherein A is a C4-Cis hydrophobic moiety; L1 is an oxygen
atom; X is a carbonyl group; L3 is a = (CH2) n3~ moiety where

n3 is 1 to 5; and B includes a -S03 moiety.

27. A dispersion according to any preceding claim, wherein

said surface active agent is an alkyl sulphosuccinate.

28. A dispersion according to any preceding claim, wherein

said surface active agent is a di-octyl sulphosuccinate.

29. A dispersion according to any preceding claim, wherein
sald dispersion includes at least 35wt$ water and less

than 80wt% water.
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30. A dispersion according to any preceding claim which
includes at least 10wt% of polymeric materials as
described in (B) and 1less than 60wt% of polymeric

materials described in (B).

31. A dispersion according to any preceding claim, wherein
said polymeric material has a Dsg of less than 100um and

greater than lpum.

32. A dispersion according to any preceding claim which
comprises:

(A) 50 to 70wt% water;

(B) 30 to 50 wt% polyetheretherketone or polyetherketone;
(C) 2 to 6wt% of a surface active agent which includes a
carboxylate moiety, an alkyl moiety and a sulphonate

moiety.

33. A method of preparing an aqueous dispersion comprising
the steps of contacting water, a polymeric material and a
surface active agent each being as described in any

preceding claim.

34. A method of coating a substrate, said method
comprising contacting a substrate with an aqueous
dispersion according to any of claims 1 to 32 or when

prepared according to claim 33.
35. A substrate coated in a method according to claim 34.
36. A coating comprising a polymeric material as described

in any of claims 1 to 32; and the residue of a surface

active agent as described in any of claims 1 to 32.



