Title: DI SPERSION AND USE THEREOF Abstract: An aqueous di spersion
conprises: (A water; (B) apolyneric material of a type which includes: (a)
phenyl noweteaizzsegh) carbonyl and/ or sul phone noi eti espcaaB0&)oostiber

and/ or thioether noieties; (C) a surface lactive agent which includes a
carbonyl or sul phone noiety and a hydrophilic group. Preferred enbodi nents
relate to pol yketones in conbination with surfactants which are al kyl

sul phosucci nates. WO 2005/ 023§833rRST6BERB4H8R3FaBrEGFDI SPERSI ON AND USE
THERECOF This invention rel ates—to a drspersion and the use thereof.
Particul arly, although not exclusively, the 5 invention relates to an
aqueous di spersion . which.includes _a polyaryl etherketone or_sul ne | ymer
or copolyner%gﬁa 9H¥eG§éOFheF8§?tFﬁ thé cBat FAGPSF S5GBst £4 esEHg u8e

Pol yaryl et herketrene .and salt phonta PO}y y My judtopelothekekcldsiéarlhe nohe
difficult to apply as coatings to substrates conpared to many, other
functionab céaveRgsONTHIEd ALESoftCerl ARBITH S SHIBF hdt Pon"BEChi §ASHFEREsSI ng
t emper at ur es, ' LORa j | Lsati hoetkgs. For
xanpl o, pol Jeb e e RaPRaE SR anrt S ar Hn and LLe%s TETpPEBLIAPE Hee

t enper at ure rtargesktr bhe380€ Lo 4BOC-oaBubgt it egbsbratesei vi ng

pol yet her et her ket one coatings nust be able to stand such processing
tenperatures for at |east an hour. Furthernore, substrates nust not
out-gas or bengukgesenerkbtbht! earsir kagehoxiedesol glets icy kbopblymetbe

context of polyneric materials other than pol yaryl etherketone or sulghone
pol ymers1®r can be more difficult to apply as codatings to substrate

compared to many other functional coatings. This 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
15 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 ﬁour. Furthermore, substrates must not out-gas

or form loose or brittle surface oxides.

20
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
25 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
30 copolymers and/or the use of such a dispersion in coating

of substrates.



copolynmers to form aqueous di spersions of polyneric materials and to use
such di spersions to formcoatings on 25 substrates. However,

pol yaryl evbenésarssyes and sul phones cannot readily be dipeparsedt/dosrreat er
and used in coatings. Applicant is unawa?e of any comercially avail able
aqueous di spersion of polyaryl etherketone or sul phone polyners or 30
copol yners and/or the use of such a dispersion in coating of substrates.

WD 2005/ 023893 PG/ QﬁZ%A}/eQ@?ﬂo]fO tRe| brbseal QB RGIiQh the RHESEHE the
invention to address the” above described problem According to a first

aspect of thebovneenteiseribelepgobdems provi ded an aqueous di spersion
conprising: (A water; (B) a polyneric material of a type which includes:
(a) phenyl noieties; 10 (b) carbonyl and/or sul phone noieties; and (c)

et her and/ or pduceetihegr t®i at ifisrs Chspestr facethet iivereagdnrin , wWhiledre nébudes
a carbonyl or sul phone noiety and a hydrophilic group. 15 It is believed
t hat the éarﬁHﬁVPdﬁﬂ §BISﬁBﬁ@uﬁnpéﬁﬁeSF1PHeC°§BFFg&§gact|ve agent may
interact with the carbonyl and/or sul phone noieties of the polyneric
material thereby to conpatibilise the polyneric material and surface
active agent(Alawdtelen the hydrophilic group of the surface 20 active

agent Conpat|@ '53%%1§Q%r90'%Q%%Eﬁaﬁaé%r£a£§$8rL§§8h includes:
(a) phenyl moieties;
10 (b) carbonyl and/or sulphone moieties; and
(c) ether and/or thiocether moieties;
(C) a surface active agent which includes a carbonyl or

sulphone moiety and a hydreophilic group.

15 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

20 active agent compatibilises the polymeric material/surface

active agent with the water.

Preferably, said polymeric material has a moiety of
formula

25

TLE—EAr) ( @7\“ E'-)— | |

and/or a moiety of formula

30



active agent wth the water. Preferably, said polyneric material has a

noi ety of formula 25 +E4Ar 4& -mFE and/or a noiety of fornula 30 WO
2005/ 023898 2031026382004/ 003710 3 +@CO{ f U~ WG co || pcHGBRoaB718 noi ety
of formula Z +U -SO@Z G S024 : D't jV 113 5 wherein the phenyl noieties in
units I, Il, and IIl are independently optionally substituted and
optionally cross- linked; and wherein mr,s,t,v,w and z i ndependently
represent zero or a positive integer, E and E 10 i ndependently represent

an oxygen or a;sdl phlur atgporNg dijree k, G pregent s an oxygen or
sul phur at om -+ (drHeeCd Q a-gOPhC 0 cey Where—Ph represgnts a
phenyl group ahthAr-i s selegied/§iro “k;‘. t he W noi eties (i)*,

(i)**, (i) to (x) which is bonded vi 15 nmore ot its phenyl
noi eties to adjacent noieties /-\ Ha W- C CH3

and/or a moiety of formula

SO /r/\W\ G[/r/\ﬁ\ SO Il
A e Treen T

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'
10 independently represent an oxygen or a sulphur atom or a
direct 1link, G represents an oxygen or sulphur atom, a
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

15 more of its phenyl moieties to adjacent moieties

- O

O—0O—0

Y,



WO 2005/ 023893 PCT/ GB2004/ 003710 4 (Q CO\ COO (i) CO(ii) GSQz (iii) O
O(iv) \' O (v) (vi) 00 (vii) O (viii) (ix) Unless otherwi se stated in

t hi s specwDi2oati28893 a phenyl npiety may have 1,4- or 1p8TicBs@aosAbly

1,4-, linkages to noieties to which it i4s bonded. 5 In (i)*, the mddle
phenyl may be 1,4- or 1,3-substituted. Said polyneric material may include
nore than one different type of repeat unit of fornula |I; nore than one

different 10 type of repeat it of la | l/~/apd nore than one
di fferent type of repeat(')u@-kd <|:<Derab|y, WO 2005/ 023893
PCT/ GB2004/ 003710 5 howevel—only on ype of -r€peat unit of formula I, 11

and/or I1Il1 is provided. Said noieties |, Il and IIl are suitably repeat
units. In 5 the polyneric material, units |, Il and/or 1l are suitably
bonded to one another - that is, with no other atons or groups being

bonded between units I, , and | Where the nyl noiethes in units |
Il or Il are (i) co (i) SO;—*<ffj>
w0 WO

i ¢
; &

(i) O % O Q () 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
10 type of repeat unit of formula II; and more than one

different type of repeat unit of formula III. Preferably,



10 optionally substituted, they may be optionally substituted by one or
nore hal ogen, especially fluorine and chlorine, atons or al kyl, cycl oal kyl
or phenylwonroesr3soBr ef erred al kyl groups are C7-10, espetiGB2bys/00irid, al kyl
groups. Preferred cycl oal kyl groups incl¥de cycl ohexyl and 15 nulticyclic
groups, for exanple adamantyl. Another group of optional substituents of
the phenyl noieties inunits |, Il or Ill include al kyls, hal ogens,
CyF2y+1 wher @ oweiveran ddityegefie gr8leer of hapzat 0, url-tRlofWheyenud@ R, i ST

sel ected fromthe group consisting of alkyls, perfluoralkyls and aryls),
CF=CF2, CN, Rogl/gidI&F. 1sTPFeYikedret hyl ated phenyl noieties may be
preferred in sonme circunstances. 25 Preferably, said phenyl noieties are
not optionally- substituted as described. Were said polyneric material is
cross-linkedsSaitd meiesuetabl yIdr ass- I[ildkedescudsabdyi mpperts unstpropénti es.

Any 30 suitable neans_may be used to effect 0SS;)in ._ For_ exanpl e,
where E rgprgg‘gnpgﬁgmgﬁfﬁhﬂ?t%ﬁ) ¢ PSS | "nkﬁ]gandn)ecir\/\gfeﬁgpa eyr?élrl)ééﬁg?'ns
may be effecteddeba taul Plwir aaboRsron WA 20054 023898 RCT/ £B2004406833710r 6
respective chains. Preferably, said polynmeric material is__not optionally
cross- | i nked 949udéskpibedoo OFRRN iLSi drakd gPBAt EFIthan zero, the
respective 5 phenylene noieties nmay independently have 1,4- or 1, 3-

| i nkages to the other noieties in the repeat units of
Where the phenyl moieties in wunits I, II or III are

10 optionally substituted, they may be opticonally substituted
by one or more halogen, especially fluorine and chlorine,
atoms or alkyl, cycloalkyl or phenyl groups. Preferred
alkyl groups are Ci-10, especially Cig, alkyl groups.
Preferred cycloalkyl groups include cyclohexyl and

15 multicyclic groups, for example adamantyl.

Another group of optional substituents of the phenyl
moieties in units I, II or III include alkyls, halogens,
CyFays1 where y 1s an integer greater than zero, O-R? (where
20 RY 1is 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.

25 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
30 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



formulae Il and/or I1l1. Preferably, said phenylene nvoieties have 1, 4-

| i nkages. 10 Preferably, the polyneric chain of the polyneric materi al
does not wochesdes®s3-S- noiety. Preferably, G representspat/gBoeat3tiionk.
Suitably, "a" represents the nole % of urﬁts of formula | 15 in said
polymeric material, suitably wherein each unit | is the same; "b"
represents the nole %of units of formula Il in said polyneric material,
sui tably wherespeeatheushbih. | erkliersabg, sadd" poliRpresenasethel nbke %
of units of formula I1]_in said polyneric material, suitably wherein 20
each unit |1NOFsOPheRakkY Fraterkfiied &si derrikRedrange  45- 100, nore
preferably in the range 45-55, especially in the range 48-52. Preferably,
the sumof b and c is in the range 0-55, nore preferably in the range
45-55, especiWakky wi mndderr enges A8-S N rexteder bibdy, zehe, r &hieo refractove he

sum 25 of_. b i1s in the .range 0.9.t0 1.1 and, re preferably,, ks
about 1. %ui ?g%{’}cﬁéﬁ‘ﬁe ITéouln(%eto ®a, "BYant #:)el?esndaetnrthé/asnfqavgo, f‘pgef gjrrab}yh at

| east 95, noLenpaeéer all ytat |easdr 9%poicespeci ah | habouepd 0. drriefkerabl y,
said polymeric material _ consists essentially of moieties I, || and/or 111.
30 Said pol yieFPelagt effal 2AdyObe dlhomopofyRERTR]YYNg §21FepB@RENURFES of

general formyhac W0 2005/ 023803 1RGL/ 82004/ 003710 7 E-f Ak O mE A OCOf
r~)j -GlLH J 1T CoaB I'V
10 Preferably, the polymeric chain of the polymeric material
does not include a -S- moiety. Preferably, G represents a

direct link.

Suitably, "a" represents the mole % of units of formula I
15 1in 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
20 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
25 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.
30
Said polymeric material may be a homopolymer having a

repeat unit of general formula



or a honopol yner having a repeat unit of general formula E+rLLC-E S024@ G
7-~ 11li& . f(@t v or a random or bl ock copol yner of at |east two

di ff er entwo2oesm2t®3of |V and/or V wherein A, B, C and Drpcrmameendestihy
represent 0 or 1 and EE,GAr,mr,s,t,v.wand z are as described in any
statenent herein. 10 As an alternative to a polyneric material conprising
units IV and/or V discussed above, said polyneric material may be a
honopol ynmer having a repeat unit of general forrrul a

[ F1' CO( 163} G ( CO4JfY+E O Ep’ or a havi ng & %
unit of gener S0 @
so024 11~h 0 E-f Ary A~ Ll\/ a_randem or

bl ock copol yner- of at | east tvvo different wunits of and/or V| erei n
A B, C, and D independently represent 0 or 1 and E, E' , G A, m r, s,
t, v, wand z are as described in any statenent herein. 5 Pref erably, mis

in the rangeq@- 3, hmaasgop?r@é@rwéﬂJ%dJaZrep%@@e@mltl YfO0gdnePsefesahlya r is in
the range 0-3, nore referably 0-2, especially 0-1. Preferably t is in the

A AAC A=y ~

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



range 0-3, nore preferably 0-2, especially 0-1. 10 Preferably, s is 0 or 1.
Preferably v is O or 1. Preferably, wis O or 1. Preferably z is 0 or 1.
Pr ef er ablwo 2ea@/0d3pel yneric material is a honopol ynmer havcmg:B2804@paat unit
of general fornmula IV. 15 Preferably Ar i& selected fromthe follow ng
nmoieties (xi)*, (xi)**,(xi) to (xxi): CH3 _ (xi)., CH3 WO 2005/023893

PCT/ GB2004/ 003710 9 (xi). \ / CO\ CO\ / (xi)~CO<7>- (xii)~S@2 (xv)
(xvi) (xvii) 0O (XVIII) VAN (xix) o (xxi) (xx) \I I~ 1n (xi)*, the

m ddl e phenyl Wb eq, V\D 2005/ 02 8
PCT/ GB2004/ 0037 j icit ed /f or /&
1,5 ARt

or a random or block copolymer of at least two different

units of IV* and/or V*, wherein A, B, €, and D
independently represent 0 or 1 and E, E', G, Ar, m, r, s,

t, v, w and z are as described in any statement herein.

5
Preferably, m is in the range 0-3, more preferably 0-2,
especially O0-1. Preferably, r is in the range 0-3, more
preferably 0-2, especially 0-1. Preferably t is in the
range 0-3, more preferably 0-2, especially 0-1.

10 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.

15

Preferably Ar 1is selected from the following moieties

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

T
Cc



noiety; (xvi) is selected froma 1,6-, 2,3-, 2,6- or a 2,7- noiety; and
(xvii) is selected froma 1,2-, 1,4-, 1,5-, 1,8- or a 2,6- noiety. 5 One
pr ef er r edwol2assz28893pol yneri ¢ materi al does not include pamGBIIaBAS Of
formula I'll, but suitably only includes %mieties of fornulae |I and/or I1I.
Wiere said polyneric material is a honopolymer or random or bl ock

copol yner as 10 descri bed, said honopol yner or copol yner suitably includes

a repeat unit of general formula_IV. Such _a polyneric material may, in
some enbodi ments, not 5| u{?(g AV eni t of general formula V. 15
Suitabl e noieti &8 Ar g not et (m)=*, , (ii), (iii) and (iv) and, of

these, noieties (i) *, (i) and (Tv) are preferred. O her preferred
noieties Ar are noieties (xi)*, (xii), (xi) , (xiii) and (xiv) and, of
these, noieties (xi)*, (xi) and (xiv) are especially preferred. 20 An
especially preferred class of polyneric material are polyners (or

copol yners) wh¥th si st_esgent\j al |y dkii) p | noi et/ i n conjunction
Wi th ketone and/o /erCO o . That \ REzp red class, the
polyneric 25 material does notT I nclude repeat—units whi include -S- or

aromatic groups other than phenyl. Preferred polyneric materials of the
type described include: (a) a polyner conprising units of fornula IV

wherein 30 Ar_.represents noiety (iv), E and E represent
(xiif) (xiv
O ot

i) - E

Nele
X

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

substituted.



oxygen atons, mrepresents 0, wrepresents 1, G represents a direct |ink,
s represents 0, and A and B represent 1 (i.e. polyetheretherketone). WO
2005/ 023898 2663126382004/ 003710 11 (b) a ?olyner conpr i sipag/aBd4o0fiof or nul a
|V wherein E represents an oxygen atom 1f represents a direct link, Ar
represents a noiety of structure (i), m5 represents 0, Arepresents 1, B
represents O (i.e. polyetherketone); (c) a polyner conprising units of
formula |V wheeeenaFly) epkepents saneexygdeframom 1Ar2,epr gsentsr noi @ - 10
(i)*, mrepresents 0, E represents a direct |ink, A_represents 1, _B
represents OTOLPLE: (P8l yethet ke Tkt e @) ra 2pdryneér bcoRpr s?ndunit s
of formula Iy pheyei @md15<Niigepigsmh%c@%etﬁ/r&n\)a E,gnd B 1epressnt
oxygen atons, G represents a direct |ink, m represents 0, W represents 1,
r representslof-sorrep? esemasictyand A and B represent 1. (i.e.
pol yet her ket oneet her ket oneketone). 20 (e) a polymer conprising units of
formula IV, wherein Ar represents noiety (iv), E and E represents oxygen
atons, G repofseptarardedectabsnkf polyepresenhtsedialv depseaent $nblude r, A
and B 25 represent 1 (i.e. Polyetheretherketoneketone). ,

any moleties of formula III, but suitably only includes

moieties of formulae I and/or II. Where said polymeric

material is a homopolymer or random or block copolymer as

10 described, said homopolymer or copolymer suitably includes
a repeat unit of general formula 1IV. Such a polymeric
material may, in some embodiments, not include any repeat

unit of general formula V.

15 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.

20
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

25 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

30 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).



(f) a polynmer conprising units of fornmula IV, wherein E represents an
oxygen atom E represents a direct link, Ar represents a noiety of

st ruct ur ew8Qogs/a23g93m represents 0, A represents 1, B repCesmsBIs/ 0087101 . .

pol yet her sul phone). WD 2005/ 023893 PCT/ GB2004/ 003710 12 (g) a pol yner
conprising units of formula V, wherein E and E represent oxygen atons, Ar
represents noiety (xi)**, mrepresents 0, z represents 1, G represents a
direct link, V represents O, Cand D 5 represent 1 (i.e. polysul phone).

(h) a polymer conprising units of fornula IV, wherein Ar represents noiety
(iv), E and E' rébl esénpol srgyepomp sl ndmundgreesdntformuly A&¥prBSERLE B, A

10 represents 1, Bre ents, 1, represent, epr a
direct link (i.e. polgé ﬁ%??n%?pﬁén§P9%§%e§?8 én§|-28 ggg?gkénglg§?gégid
pol ynmeric material islpnefenablrgpzesenesyat aldiletg. oflSsThectemel (Bnd ext ent
of crystallinity in a polynmer is_preferably neasured by w de aBgIe X-ray

diffraction (al so refePFeseRs & W dERARFIR LR Hay BSEEFESERESoP WARR) , for

exanpl e as described By Blundetdcand Osborn (Pol ymer 24, 953, 1983).
Alternatively, crystallinity may be assessed 20 by Differential Scanning
Calerinmetry (DSC). The level of crystallinity in said polyneric materi al

may be at Ieast(é%6 §uﬁngL¥raéo&é??%iﬁg%hnﬁk%f%&agb%mﬁﬁal%%Skherein E
represents an oxygen atom, Ar represents moiety

10 (i1)*, 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
15 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).
20
(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

25 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

30 (ii), m represents 0, A represents 1, B represents

0 (i.e. polyethersulphone).



5% and nore preferably at least 10% In especially 25 preferred

enbodi nents, the crystallinity may be greater than 30% nore preferably
40% espewDabdy24$93 The gl ass transition tenperature (Pgr/GB06@i08710
polyneric material may be at | east 140Cl2suitably at |east 144C, 30
preferably at |east 154C, nore preferably at |east 160C, especially at

| east 164C. In sone cases, the Tg may be at |east 170C, or at |east 190C

or greater than 260C orpo ¥R, 3006 : 110 20051023893 £b3-RTY G52004L003740
Sai d polyneric material nmay have an inherent viscosity (1V) of at |east
0.1, suitably at |easand. 3£’ pre¢ereadant atodvgest atoms,nofe prebP&eabnysat

| east 0.6, especially at least.0,7 5 (whi Qrresponds_to_a ced
viscosity (RV) of | east ey 8) “ 1'éréi A \g%b%sgsgr%égur%éd Zatr%%ie%%l&gsus% u?i on

of the polynmer in coneenésaiesl sulphett clack d of reensséytd. 84ocn8nd Bai d
solution containing 1g of polymer per 100cm 3 of solution. IV is neasured
at 25C on®a sol uti on APPEHRFS¢RY vhert i POHESHLPRPBE) sul phuric acid of
density 1.84gcnB, said solution containing 0.1g of polyner per 100cnB of
solution. The neasurenents of both RV and IV both suitably enploy a 15

vi sconet er havi nglhd sal pehymét owompres big appkoxi pfit EébymRlaniliut @berdhe mai n

peak of the nelting dothermETg) faor.said  .pal yneri terial (]
crystalline) may be :?rl east” 300C° xﬂﬁlégy (R ! e En g %ep%gent
oxygen atoms, m represents 1, w represents 1, A

10 represents 1, B represents 1, r and s represent O

and G represents a direct link (i.e. polyether-

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

Said polymeric material 1is preferably semi-crystalline.
15 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
20 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
25 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,

30 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.



Sai d polyneric nmaterial may consist essentially of one of wunits (a) to (h)
defi ned above. Alternatively, said polyneric material may conprise a

copol ynerwoaogwi2s893g at | east two units %elected from fpex/ago¢dnosdef i ned
above. 25 Preferred copol yners incl ude uri’t s (a) . For exanple, a

copolymer may conprise units (a) and (h) ; or may conprise wunits (a) and
(e). In preferred enbodi nents, said polyneric material is 30 selected from
pol yet her et her ket one and ponetherketone In an especially preferred

enbodi nent, P I L teri ol yet her et her ket one.

2005/ 023893 %%f%%%ﬁ%b%ﬂ%?ew e‘f‘ae¥ rlf)%gt%‘sla’? SIS é’c’escé’&llt\ye (dgént ,
one of the twd atedmintng. bpngﬁleébsgrgtcpégggud,gycﬁgéggréyyydagquggg
active agent oTgy be bonded to a carbon atom Preferabli thé ot her one of
the two remaini*ng™BERASTRESTBRIBoRGed 65 0abcarbBAciAllyogen lersbxPgén

atom Thus, S@hgcﬁar&ﬁ@é'spogrﬁgUpt&f Saz’:éjdéc}gga&?s@g;{ﬁ/; gg{%nt n%ylg ga d

ket one group part of a carboxylate or 1 mde noie era
car bonyl gron8bfW@@ﬂélguﬁﬂhcesameavera@eat i2$°pabh aﬁs@ﬂ&ﬁﬂ&ﬁm&fatﬂe

noi ety. The e. of an. ether ygen 10 ,atom.i.n such a, noi et A
facilitate i t§§§§ |6ﬁ el a%?\ e Cafide0 iggﬁPséHH %hé4%EWyneric

material . Wheaitihe S$w1wmﬁnact|wenageﬂﬁngnclug%s a sl phepa et y, pepne of

the two rena& 3bo ds nay be bonded to a car 15 atom Prefera%ly, t he
ot her one of Bhg tmﬁ’ uﬁgﬁ@ IV is measured at 25°C on a solution
10 of polymer in concentrated sulphuric acid of density
1.84gcm?®, said solution containing 0.l1g of polymer per

100cm® of solution.

The measurements of both RV and IV both suitably employ a
15 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.

20
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.
25 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
30 selected from polyetheretherketone and polyetherketone.
In an especially preferred embodiment, said polymeric

material is polyetheretherketone.



bonds may be bonded to a carbon or nitrogen atom More preferably,
however, each of the two remaining bonds of said sul phone noiety are
bonded t owoesemanssse carbon atoms. 20 \Wen said pol ynepce/gberioadio

i ncl udes carbonyl noieties, said surfacéactive agent preferably includes
a carbonyl noiety of the type described. Wen said polynmeric material

i ncl udes carbonyl and sul phone noieties, said 25 surface active agent
preferably i msfisdesing cae beayd mpixface ofictheet yoermtescondbedf Wisn sabd

pol yneric materjal .does_ not include.an arbonyl noieties sajd surface
active agent gy 1Mdl u}a%mg%r B’%nyﬁf’ajo‘? §¥i‘|r _F?&Pfg iR eSTofS3HE Shypace

descri bed. 3GdRrieferafint w8 e Wdmaddl ac | ¥ecagBHH aa@ﬁude@réf(é%fa@gg'
noi ety and a hydrophilic group. Preferably, said surface WD 2005/ 023893

PCT/ GB2004/ 003PLOIES &0 WE ddinttwoeseTining | erde say pheneondeadt yo
except iNs asaig gl ophi Lge gr aup JRRIB0T e §ai d SHface, acti ve agen
preferabl§ iﬁbludes a S hyd?%phobic e%ty?t al d hy ngh% }% ﬁ%fé&?y
preferably igrohpdex ssaiat bowr taom gobiae nbpgnthaiay heviagkatoheastodp

preferably at | east 6, .nore grefer b%¥ at | eas ecially at |east 8

7, .es y
carbon at oms CXTHE thaPh coufarBeXY hart 6F ai® ?i@oﬁﬁthy. Preferably,

however, sai daddr Ritbonyl group of said surface active agent 1is part
of a carboxylate moiety. The presence of an ether oxygen
10 atom in such a moiety may facilitate interaction between

the surface active agent and the polymeric material.

When the surface active agent includes a sulphone moiety,
one of the two remaining bonds may be bonded to a carbon
15 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.
20
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
25 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.
30
Preferably, said surface active agent includes a carbonyl

moiety and a hydrophilic group. Preferably, said surface



10 atom containing chain is linear or branched. Carbon atonms in said chain
may be optionally substituted. Carbon atons in the chain may define an
opt i onal lweo<uisaksgoat ed, preferably unsubstituted, al kylpcgraBepos/desaber ably,
the only carbon atons in said chain areldnes which are 15 saturated. Said
surface active agent preferably includes a C4-Cl6, preferably a C4-Cl12,
nore preferably a C4-Clo hydrophobic noiety. Said noiety is preferably

aliphatic andciipeangeht 20y anahethcSald dietyhdse phelecabbycept uiat ed.
Sai d surface active agent may include nore than one hydrophobic noiety of
the type deserisbéd. hpAspehabliy, groubdtBareaée active agent includes no nore
than two 25 hydrophobic noieties. Mire preferably, it includes two

hydr ophobi ¢ noi eties which are preferably spaced apart, at |least in part,
by ot her nvoi shiies (espéetal | yasalde cardpmt @refidmaidne ndinetlydeef tae

surface active agent., 30 Said hydrophili rou be sel ected_from an
oni o of et JYSAAEROROR. T St et 15 Lo B6aPBSSaEs N CBoB0aF 063018 16
When sai d hydrephhksCagka¥BohnakBRescaRai ANhg PREChYhab@hg abydegbhikjc

group preferably includes cationic and anionic noieties. Said hydrophilic
group preferabeferablidesta le@sn , ba -BOrs- preferPbl? ndiet yeaph - 3-

moi ety may b%s?e%i&?i% o Sa“%qtphé’” LE bR S gier € Xﬁ@ %ndih POSGRE £Q 2
carbon aton) “OF par f @ sulphate (i.ée. - 2. -
part of a cyclic moiety. Preferably, however, said carbon
10 atom 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

15 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

20 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
25 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.

30 Said hydrophilic group may be selected from an ionic

moiety and a non-ionic moiety.



P032- moiety is preferably part of a phosphate (i.e. -0OPG32-) . 10
Preferably, said hydrophilic group includes an -S03- (especially a

sul phonatwp 20w5/28803 The hydrophilic group suitably incl edessBn04a0pTI0pri at e
cationic noiety which may be selected frédh Goup | and 15 Goup || metal
ions. Sodium and potassium especially sodium are preferred cationic

noi eti es. Al though the surfactant could include nore than one ionic noiety

of the type deserished hiydpophenabl yrongl ddesuaes28nsibghe aidtypi ehyd Said
hydrophilic group coul d be pendent froman aromatic, for exanple a phenyl
noi ety. Pref 8Y8BPPhihdGegspupri PrederpbhtahfcirefsafaiiPphat redmBP&P)Lic2s

When sai d hydr kLikc or i - = 1.0nNi i i i el y_may
i ncl ude et he?‘ogrgleﬁ%r oxyS%;iEincﬂtl{Hon l}%%?%a?ﬁ%%%%%l ??%P%é%upg may
i ncl ude at | €86f, t ao-Sépacent aparPofUnobiennl gRaUPSOEachmofewhi way ney be

yar oph 1P Gr GRF it be. SBLBBPBACEr OR-dn AN ES dxy it GionsEapi 2
et hyl eneoxy' cakrbphoRMWREOXY ggsﬂecdfaléysu@phxt@ne(qxxé). noh-edey,”and an -

hydroxy group. ,Said WO 2005/023893 PCT/ GB2004/ 003710 17 hydr thi l'ic group
may include 8Re or WBreLHl kyienedxseiraiir oBpgroupd. @  phosphate

(i.e. -0OPO5%).
10 Preferably, said hydrophilic group includes an -SOj3°

(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 a

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



Sai d surface active agent may have the general fornmula 5 A-L1-X-L2-B
wherein: 10 A represents a said hydrophobic noiety; L1 represents a

| i nki ng awormemo2ggoeup or a direct link; X represents apsaigB2e@wdosnyl or
sul phone noiety; L2 represents a linkingldtomor group or a direct |ink;
and 15 B represents a said hydrophilic noiety. A preferably represents a
C4- C16 hydrophobic noiety as described above. 20 L1 may be a direct |ink

in which caseg@icdhIdLORNRNIE mdPi ehy1wkd! o% mndﬁ&réil agﬁ%wné@xymb@ty X

or may includé an -0- noiety. Preferably, i ncl udes an - noi ety. Such
a noi ety may hy2Zogy gaeupsf anot her noiety or LI may consist of an -0-

noi ety. In one enbodinent, L1 nay conprise a noiety of formula 30

-(0(CH2) n11nl -0 wherein: WO 2005/023893 PCT/ GB2004/ 003710 18 nl is in the
range 1 to 4;Sadmdsunifaice aottike mgpge flayohdvePretegabkyalnkormsuPa and mi
isin the5range 0to 3. 5

A-11-X-1L2-B
wherein:

10 A represents a said hydrophobic moiety;
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

15 B represents a said hydrophilic moiety.

A preferably represents a C4~Cis hydrophobic moiety as

described above.

20 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

25 be part of another moiety or L1 may consist of an -0-
moiety.

In one embodiment, L1 may comprise a moiety of formula

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

wherein:



More preferably, m is 0. X preferably represents a carbonyl noiety. 10 L2
preferably represents a linking or atomor group. L2 preferably spaces the
hydr ophi Iwo 20e5/028803( €. g. - SO3- noi ety) fromthe carbonylpcorcGeudspiosny!
nmoiety. L2 could be a phenyl npiety in WAich case the hydrophilic noiety
may be pendent fromone ring position of the phenyl noiety 15 and X may be
pendent from another ring position of the phenyl noiety. Preferably,
however, L2 imackydes eRe @hngbWe tgretegably only one) aton(s), (preferably
one or two carbon atons) arianged between the carbon or sul phur atons - of

t he carbonyl mér 1suiiphbhe maheei éstpe8pectively and said 20 hydrophilic

noi ety (e.g. the sul phur atomwherein the noiety is -S03-) . L2 may

i ncl ude a carbonyl or sul phone noiety. This may increase the extent of
conmpati bi | it preéeweedyt halsusf acean@5maci § ven agleat ramge pol yore3i ¢ materi al .
Preferably, L2 includes a carbonyl noiety. L2 may include a hydrophobic

noi ety. Stich a noiety may have any feature of the hydrophobic noiety
descri bed abguee HoErexapple hid thep context of L1. 30 L2 may incorporate a
moi ety A-LI-X WO 2005/023893 PCT/ GB2004/ 003710 19 wherein A, L1 and X are
as descri bed above.

X preferably represents a carbonyl moiety.

10 L2 preferably represents a linking or atom or group. L2
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
15 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
20 hydrophilic moiety (e.g. the sulphur atom wherein the

moiety is -S037).

L2 may include a carbonyl or sulphone moiety. This may
increase the extent of compatibility between the surface

25 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 Ll.

30

L2 may incorporate a moiety

A-L1-X-



When said surface active agent has the general fornula A- 5 L1-X-L2-B as
described and L2 incorporates a noiety A-L1- X- as described, preferably A,
L1 and X wepoesrpde3t he same respective atons or groupspcm/dBoéw/obsiis- X- L2- B
and A-L1-X. L2 may incorporate a noietyl®20 A-LI-X-L3- wherein L3 is a

i nking atomor group or a direct link. 15 Preferably, L3 is a |linking
group which may contain 1-5, preferably 1-3, especially 2, carbon atons.
L2 is preferably a saturated al kylyl radical. Preferably, said surface
active agent is of formula 20 A-LI-X-L3-B A-L1-X 25 wherein each A LI
and X may bewhegedsamd, obldihfleKeare bBatdaserpbefephblg-the sane.

Preferably, in the formula, Ais a C4-Cl6 hydrophobic noiety; L1 is an
oxygen atom X is a carbonyl group; L3 is a -(CH2)33- noiety where n3 is 1
to 5, prefemakehy s2;idanth B queefartabley dgeltudess athd03entbiet Yorm30a BARRY

i ncl ude a sodium or potassjumcation. Said surface active agent |iv§#|tably

an al kyl Ssulpréshéc néﬁedﬁﬁQQ%Q%ﬂﬂ%PQ1kﬁ -HPRYFPREA PhDsBcEPASEY

2005/ 023893 20 BGT 6@@%@%@90351:@ reSablysur f age agt kvecpgeRkniBYhbesgrbect ed
froma di-octyl, a di-tridecyl, a d|-|sobut a di-hexyl, a

di - met hyl anylrespactiigaybtand an gsodEGyLnshobhoéubbrﬁabé BThed styd L -

L2 may incorporate a moiety
10
A-L1-X-L3-

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

15 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
20
A-L1-X-L3-B

A-L1-X

25 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.

30 B may include a sodium or potassium cation.

Said surface active  agent is suitably an alkyl

sulphosuccinate, preferably a di-alkyl sulphosuccinate.



salts of the aforesaid are preferred. 5 An especially preferred surface
active agent is a di-octyl sulphosuccinate, especially sodiumdi-octyl

sul phosucci nate. 10 Sai d aqueous di spersion may include at |east 35wt %

pr ef er abl woabosieesws 40wt % nore preferabhy at |east ARMWEBOMNEAPal |y at

| east 50wt % of water. Said dispersion may include | ess than 80wt % suitably
|l ess 15 than 75wt % preferably less than 70m % nore preferably |ess than
65w % especially | ess than 60wt % water. Said eous, di spersi y
include at | &34 FUFB5°e o 'q'tla"kﬁ fgg\é\ll%l 8a&t %\Af%/?&%:ree efrrélr[ﬂ% g? ?gg 2. 5wt %
nore 20 prebedabtyidécyrast Ami¥obaspeci al dy-mdxtleast A -hethydémybai d
surface active ent.. Sai,d aqueous dispersipn_nay. include SsS 15wt %
suitably | esé t‘% Towe8s et é?%@?iﬁ es?&ii’ﬁ%l%“ q’qe'm)re'1Lh SS%Qe erably

| ess than 8wis¥ltespectied |afdresaihanebptéfafredsai d surface active agent.

Sai d aquegus di spersion may include at least |OM% suitably at |east

15wt % préferably at least 20w % nore 30 preferably at |east 25w %
especi al | y afanl eapéc 81 Yopfe flrairgae sue faae eactal s )agentddscri Hedoctyl B) of

said first aspect. W) 2005/023893 21 P (GB2004/ 003710 Said.a S
di spersion mi EPﬁBf‘ﬂﬁ%”Tae%es t han §6ﬁf%‘g{s¥|i t abl ysngisllg‘than gﬂ)m?%ﬁj
preferably | easphbsuiicdvdtd. nore

10 Said aqueous dispersion may include at least 35wt%,
preferably at least 40wt%, more preferably at least 45wt%,

especially at least 50wt% of water.

Said dispersion may include less than 80wt%, suitably less
15 than 75wt%, preferably less than 70wt%, more preferably
less than 65wt%, especially less than 60wt% water.

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

said surface active agent.

Said aqueous dispersion may include less than 15wt$,
suitably less than 12wt%, preferably less than 10wt%, more
25 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
30 preferably at least 25wt%, especially at least 30wt% of
polymeric material(s) as described in (B) of said first

aspect.



preferably |ess than 40wt % of polymeric material (s) described in (B). 5
Sai d aqueous di spersion may include nore than one different type of .
pol ymer i cwoeb&vi23g93 For exanpl e, nore th?E one di ff er emtTigH2e04afo3 10! yrreric
materials as described in (B) may be incladed. Optionally, said 10 aqueous
di spersion may include a second polyneric material of a different type
conpared to said material described in (B). The ratio of the wt% of said
second pol ymePRéd nAfeePas t@isherwikos ofmazol yimerliuglematlersisal ¢agpnof 60kes | ype

d ribed in L r a 1 Less, gaid gis ersion 15 .include 0
tgsgokﬁqbof aggéfggé cgéggpg éﬁe??%t°ha EFfaraP ¥eF%FEbF5aB 958¥€M¢@8r?\
said second ppkrgferablyat éeisal mmypnbe 40Wdorepol yoeymer 29 Pretefabl ys) the

onl olymeric material (s) ip said dispersion is/are of the type described
in {Bf o¥ saiées?f%g?ga£ﬁe&%P'Said polymeric material described in (B) may

have a D50s of 25 |less than 100pm preferably |ess than 60pm nore
preferably |less than 40m especially less than 20pm The D50 may be
greater than Ppht DSGUREHES r €4 IC® P08 n ey benobader edoky | atem  3he

LIS huon SPECEREE ST 05 ORELS SELET (/0B B e
PCT/GB2 0 0 4than118ngl Hifferent type of polymeric materials as
described in (B) may be included. Optionally, said

10 aqueous dispersion may include a second polymeric material

of a different type 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.



Sai d aqueous di spersion may include a hydroxyl group containing material,
for exanple a hydroxyl group containing solvent. Said aqueous dispersion
may i ncl wste 2005/028893W % suitably O to 1.Sw % of such.a wretrazB2aé4/008v18ai d 5
hydroxyl group containing material may iA¢lude 1 to 6, preferably 1 to 4;
especially 1 or 2 carbon atons. Such a nmaterial is preferably saturated.
Such a material preferably has a nol ecul ar weight of | ess than 120,
preferably | ggsat hagudds mrsHdrefad alday | essit@n 80, hi@respeci gtbdypl ess
than 60. Said material may include up to 3, preferably up to 2, nore
preferably ofPYtaiRmygoxylRtedicdp. ShPE meréfiPdie i sapr élryefra?dw and&P'&dhol ,
nore prefer o] al c tdhano
is preferredégkg g%fggag%g%%gtdls%%?éloﬁh%%§§|§% ngboneﬁggm%gébgﬁ?tgbly 0
to 5wt % of otheBwaHdlsuw98b1$aodt0the6waddwﬁ'ww$hng/mﬁie¢m514cnﬂeﬁ£ﬂ®ﬂd
|nsoluble in the dlfper5|on nPIes gl ass partl%les cer

particl es] nBY4F PT¥ §I§%¥%|%?%§a %b?%oﬁm 5Fﬁ@&lé@ay iR Spat t itSl ¥ and
pi gnents. Spﬁ@éfé@a@l?@'@@ of éé‘ﬂ)é@béﬁl@altd)ﬁEscaﬁlﬁcbllﬂd@to@éaSSSM&CE

gl ass m crospheres, ass fibers, silica particles, random gl ass

m crofi ber s, N@heHbal bI gk, PrEFEARPLN diSekidatedrt i cl eChard unfeFeaint e
particles, gpo @mﬂgn%@c%hp S Bl deAnd Medgnkn 3P gbeST edngRbOfaENt,

said-aqueous di sper si
preferably less than 100, more preferably less than 80,
10 especially less than 60. Said material may include 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.

15
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
20 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,

25 molybdenum disulphide and mica.

In a preferred embodiment, said aqueous dispersion
comprises:
(A} 50 to 70wt% water;

30 (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.



(A 50 to 70wt %water; 30 (B) 30 to 50 w % pol yet her et her ket one or

pol yet herketone; (C) 2 to 6wt % of a surface active agent which includes a
car boxy!| ave 2owm/@Bgp3 an al kyl noiety and a sul phonate necetgB200003710

2005/ 023893 PCT/ GB2004/ 003710 23 Accordfag to a second aspect of the
invention, there is provided an aqueous dispersion conprising: (A water;
5 (B) a polyneric material as described in (B) according to said first
aspect (especially polyetheretherketone or polyetherketone), wherein said
polynmeric material has a D50 of |ess than 100pm (especially |ess than
50pn) ; and (&Fcardiurgade axt FoEChgemsraestdestr Fhed linyendiodecditiify 190 to

said first a§9895de3h§ng%&§?8§%25?9§é§£98nOéoﬁ £; Sgeond aspect may have any

feature of the dispersi st aspect tati nmut andi s. 15
According to(a)thateraspect of the invention, there is provided a nethod

of preparin agueous di spersion _conprjsing.,the ste of contactin
vater . a bolYHbr f CPORMREF I ol TARATAALuAPac SSELIAGE agbntslast SRRLH b0

according 2Qat@ saidstirstpaspectesgbei et Hodppl géehabbynEORPELSES or
contacting water and said surface active agent, preferably m xing these
conponents, polyetherketone), wherein said polymeric material has a
Dsg of less than 100um (especially less than 50um); and
(C) a surface active agent as described in (C) according

10 to said first aspect.

The aqueous dispersion of the second aspect may have any
feature of the dispersion of the first aspect mutatis
mutandis.
15

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

20 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

25 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
30 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



and subsequently contacting a m xture of water and said 25 surface active
agent with said polyneric material. Said surface active agent selected for
contact wvbhoosakese3 in the nethod nay be part of a surface/Ggbimesagent
formul ati on. Such a formul ation may incl dde said surface 30 active agent
and a hydroxyl group containing material as described according to said
first aspect. The ratio of the wt% of said naterial to said surface active

agent in theof aymH atkg e&&ﬁl@g rn the gamge 0 A0s@id, PiefLiabhytOv¥O
2005/ 023893 PCT/ GB2004/ 003710 24 to 0.15, especially 0 to 0.12, A said
surface acti@@enhgdREMPIRMIPAL MG i LiusE uthd Stat efor foramxkhpl @ 40 €6 25

w % for exapphe 3. tg, 20wt vwater. 5, Preferaply, contact of said water and
said surface acfive agent s carried out at a tenperature in the range 10

to 40C, preferably 15 to 30C, nore preferably at anbient tenperature.
Prefer abl%, ?on%act ?f a said m xture .of stai d waéder and su%face agti ve
agent is tarFr8a°oaPl¥t §°162FEmdr afdre Y Thed TAnidt40Eh 36T, 2hFe¥er abl y
15 to 30C ggeatpref eablivdtodrbiens temperature. iRr efrey aklnge se0 dto
dispersion is preferably prepared by subjecting a mxture of water, said
pol ymeri c nmatérfal paedereblyai W stef ale Gact RoBe afert srghivgha sheBPienki ng.

According { 08nbaYULER-B9PECh, BE oL ORI PI CRERL: W/ eBET O 5ot BEM Jisu i Oyf ded
nmet hod of coatihg a substrate, sal met hod conprising contacting a
substrate w shidnwagegousnd surface active agent is carried out at a

10 temperature in the range 10 to 40°C, preferably 15 to

30°C, more preferably at ambient temperature.

Preferably, said dispersion is preferably prepared by
subjecting a mixture of water, said polymeric material and

15 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
20 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

25 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

30 said substrate.

Said substrate is preferably at a temperature in the range

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



20 di spersion according to the first or second aspects or when prepared
according to said third aspect. Said substrate is preferably made out of a
met al whiwb 206s/02p898f er abl y sel ected from ?t eel (includi rgTatBboi/@sS=E0 25
steel), alumnium and copper. Said dispe dionis preferably at a
tenperature in the range 10 to 40C, preferably 15 to 30C, nore preferably
at anbient tenperature imediately prior to contact with 30 said
substrate. Saf@PieR5tEemperastpref eradliyatela peiperad ucentact heitangeid 10

to 40C, prefe 0 30C, nore preferably at WO 2005/023893 2 5
PCT/ G82084/ OO%%%grég%ﬁtlént tenperature imedi ately prior to contact with
said dispersion. After contact of said substrate and aqueous di spersion,

5 the net hod eferably includes the step of causing water to be renoved
fromthe di sp’gfts%n%ﬁ)étaﬁé SUbsErafle. SWRRtERtY sapd effaigioing calseer tior | ash

off. This théVREYBodS WRie8eliaRg t e, trate, t 8 Vi ronment erein
t he terrpengg%/ur eis a? I gla%se?(élrggcyand %ig}&%rs;f er%b%):/g?n_ ?hé:alfdnrganwgae %OC.
to 150C. Aft efC rerovemovdd warem , tlsai il speast rat eomi tie chmu’hzsaml thhedegon i s
referably subje t enper at.ure arranged o cayse the polyneric
Ironalt erial %/o rr%ft%;r% eft‘r%]c?\iiv.y ngui%dsutbostfahaégrm?f%e subjést edayo Hpvolve

tenperat ure isulijectriange thd50§ub ot ADOL. thn Lhe dmtinefmentf | 8L -£0RL 1N
layer may be t%n?ppea{aetduraes is at least 100°C and is preferably in the

10 range 100°C to 150°cC.

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.



descri bed above having an average thickness of |ess than 20 100m
preferably less than 80m nore preferably | ess than 50pm The thickness may
be at | eas0 2065rB893he thickness is preferably in the raogesBRbo4m3AOpm The
met hod may include the preparation of a $&cond coating 25 layer after
preparation of the first coating layer. Preparation of the second coating
| ayer may involve use of the steps described for preparation of said first
coating layer. Said second coating |ayer may have a thickness as

described for said first coating Ie%)éer. 30 The method of said fourth aspect
may be used {THepr§HdIcd dnaxohei i§sfavi hgCant aderSdhs taf t& neykch nMe hePrange

15 to 120pm; pref.erably in . pange to (0Fane /0

poT! ce00a) OB IBEESEEE Y 4 Mt s S o orhi Il gly Dpitieranly, ey
be i mmersedtihe apkicqui dfi nthise. stmst hase ewdnitGh prefier dd y,immelrsegar i sof

t he substpate which be imersed i s_5.encapsuyl.ated in a_said coeating so
that “the Bar ENCACEIABE Sina oS S0f EBARERBS ni Ui ‘el DeBRht ACERA RFLh
the liquid ind us@gedcasr dickattiaga fihibhaspect pef tbetpeesentwitwvenheon,
10 there is provided a substrate coated in a nethod according to the
fourth aspectlidPiéf éPaBF§:- the substrate has a coating of a thickness as
descri bed. According to a sixth aspect of the present invention,

According to a fifth aspect of the present invention,
10 there is provided a substrate coated in a method according
to the 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 be

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.



15 there is provided a coating conprising a polyneric nmaterial as
described in (B) of said first aspect; and the residue of a surface active
agent deswoi2besh2B$93(C) of said first aspect. 20 Any feaCureB2064/mBpoaspect
of any invention or enbodi nent described’herein may be conbined with any
feature of any aspect of any other invention or enbodi nent descri bed
herein nmutatis nutandis. 25 Specific enbodi nents of the invention will now
be describededyy wayxef exagnke. MQ-PE)fOH%lr}Gatafee:ertheQ:l’}{eQdarieO powder
herei nafter: 30 PEEK D150UFI O (Trade Mark poI et her et her ket one powder
havi ng a D50 '&fVigdem &bt fifhedP fHmdralht V{J»@ toges 2305/ §#3893

PCT/ GB2004/ 003710 27 PEEK 150XF (Tr ade Nhrk) - pol yet her et her ket one powder
having a D50 of 25 pm obtained fromVictrex Plc, UK PEEK D450UF10 (Trade
Mar k) - poIyéﬁﬁﬂwﬂ&&ﬁ&E&%neTpamdeMar& haV|pglaetﬁereth&ﬁpatobeapn@detrom

Vi ctrex PIc UK., PEEK HT (Tr de al yet et on havi ng a D50
of 10 pm 510 "RG0 I\%)ts%ﬂeégttg(ﬁm Qﬁ&ﬁl CI'\rll\g]Eétri es UK Ltd

conprising a m xture of sodlun1d|octyl sulphosu00|nate (73-75% wt ),
et hanol (6-7@62%? and water. qgeous di spersi ons of gners wer e prepared

as descri bed PEEX HT eiFmsicedtartlo 6. PEwtpIer ketone POW er having a Dso
of 10 um.
10 Aerosol® OT75%E - a surfactant from Cytec Industries 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.



A plastic 5000 M beaker was charged with dem neralised 20 water (1.45kg)
and to it was added slowly, with stirring the surfactant, Aerosol OI75 E
(100g). WherroddmassyBxt ure was honbgeneous PEEK D150UFlI OppwigBrees/doikg) was
added slowy. Stirring was continued unt®l the pol ynmer had been fully

i ncorporated. 25 The beaker was placed under a high shear Silverson

| aboratory m xer with an enul sion head stirrer attachnent. The speed of

t he m xer waghsl odd ypensieasecs 0p30@6dr piat@ndomi nbadned @taddhatjazpeed

for 5 mnutes.. Ther s 30 mnimal foam ng of the sanple. WD 2005/ 023893
PCT/ CB2004/ 0G5FEG 128 P i E%%rgiaﬂeﬁ%’so‘bog’ﬂ%ﬂe?n?écﬁggﬁﬂﬁoéﬁﬁ%géw 'jars.
After 72 hourselrkewdirepabsis@gnshevedepxegtligat stability, there were no
signs of separation. 5 Exanple 2 The procedure of Exanple 1 was repeated

except the quantity of Aerosol OI75 was increased from 100g to 130g -and

PEEK D150yFI§ngg1ge§ (I'kg) was replaced by PEEK 150XF 10 pol yner (1kg).
The di spersi ured into four 500mM glass jars. After 72 hours the

di spersi on showed excellent stability; there were no signs of separation.
15 Exanpl e 3The procedure of Example 1 was repeated except the
quantity of Aerosol OT75 was increased from 100g to 130g
and PEEK D1500UF10 polymer (lkg) was replaced by PEEK 150XF

10 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.

15 |

Example 3

The procédure of Example 1 was repeated except the
quantity of Aerosol OT75 was increased from 100g to 130g

20 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;
25 there were no signs of separation.

Example 4

The procedure of Example 1 was repeated except PEEK

30 DI150UF10 polymer was replaced by PEEK HT D220UF10 polymer.



The procedure of Exanple 1 was repeated except the quantity of Aerosol
Or75 was increased from 100g to 130g 20 and PEEK D150UF10 pol ynmer (1kgQ)
was repl awedoirn26¥88K DA50UFI O pol yner (1 kg). The di spersr@mB2e@opaur ed
into four 500m glass jars. After 72 hodPs the dispersion showed excell ent
stability; 25 there were no signs of separation. Exanple 4 The procedure
of Exanple 1 was repeated except PEEK 30 D150UFI O pol ynmer was repl aced by
PEEK HT D220@hkO @0éy&esi oMOwA2056843883 HF4 G320Q4/ 90810 glabsThears.

di spersion was poured into four 500m glass jars. After 72 hours_the

di spersi on shéked dxcdiqwit ShapdlsRgESiemetbovRiceRECSLGRE SEA8&pAFHT i on.
5 Exanple 5 r u - appl . Lepeat ed except the quantity of
sur f act ant A§?§§§|Q%§§55§a§33§§ie ,gaé?ggﬁégﬁére given in Table 1 below 10
Tabl e 1 Exanple Quantity of Addn Addn of Initial Aersol OT 75 Surfactant
PEEK stabili after . (g) to water 72 hours 1 100 Good Good Good 5a 130
Good Good”Go €78 Good Good Good

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 A 75 Goed 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




| e 6 Aqueous Dispersion of polyetheretherketone and 15 PFA The
E?gggdure dgscribed ig Exanpl e 1 was repeated except varying quantities of
PFA wer e woaeds/02B®Bai |l s are given in Ta 5e 2 bel ow. 20pCahip0@/dozanpl e PEA
w % Ease of Initial Incorporating Stability 6a 10% Easily Good
| ncor porated WO 2005/ 023893 30 PCT/ GB2004/003710 6b 15% Easily Good
| ncorporated 6¢c 20%Easily Good Inco porateq (a) - based on the weight of
PEEK. Exanpl e 7 describes the ri&sul ts pf céatsiidy trials. GbolBxanple 7a -
Coating Trials The coating gun used was acBlnks %Flloms type 630} with a
tip size of 0.06. Air pregsure to the jgun was °36 10 psi depenfging on
what type of coatiingéwas requireed (e. g 10ekBinyor Thick)gosgbstrates for
coating were 2nmithick x [75mm X 75nn1sguare mld steel plaques. [The
pl aques were degreased using trichlorlo Pﬁyﬁéﬁéa§§§01r and tben grit
bl asted using al um num oxide: IS5 At the drsperston—sanptes—+er—the tri al

wer e hand m xed '
(a) - based on the weight of PEEK.

Example 7 describes the results of coating trials.

5 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.
10 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.

15 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
20 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.

25 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.



with a stirrer rod before pouring into the spray gun reservoir. The

pl agues were placed in an air extracted spraying 20 cabinet and a wet coat
appl i ed. wbeossmased pl ague was then placed in an oven fror/éB2004m08E8 Set to
100C to flash off the water. The plaquesSlwere left for 10 mnutes in an
oven set to 390C to nelt and flow the coating. 25 After renoval fromthe
oven the plaques were forced cooled wth 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 tinme in the oven and

t hen cool ed Coatdomst Erpeeratedr ee MOS2PC50023893 PCTLER2004/@037E6d Zor
Coati ngs prepared,were subse tly visuyally .evaluated for . ess and
defects. Det aﬁn]oso(%grn Sgsi vaerﬁgi ?Je%gebclté 3 ?bb:eltoa\\//\l/.lsfa Lrﬁ%l eglisveéﬁ(arlrf)llrrgp arénp e no.
is 2 Surfacedaiker. of Coat Coat Finish after observations dispersion

cooling wused: 7a Exanple 1 X X Snooth Easy to surface. disperse no
Slight orange settlenent peel
Table 3
Example | Example no. 13t 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




7b Exanple 2 X X Snooth Easy to surface. disperse no Slight orange

settlenment peel 7c Exanple 3 X X Snooth Easy to surface. disperse no
sett| enenvoddoseasypl e 4 X X Snooth Easy tQ surface. di PpercB2004003710

settlenment 7e Exanple 6a X X Snooth Easy:¥% surface. Very disperse no
slight settlenment nottling 7f Exanple 6b X X Snoboth Easy to surface. Very
di sperse no slight settlenent nottling WO 2005/ 023893 32
PCT/ GB2()04/ 063710 ExgmEXkanpt e 6K x | X qnpot h Easpota surface. EVeyytdi spefse
no slight settlement nottlijng Exdanple 8 - Wear Resi stance and Coeffic|ent
of Fricfion The|War Resistance arld Coef fi%4%fi® of Ve ¢ti BhSBELFREO5
coated substrates from Exanplies 7bjand 7f wergj¢gppared|to Sulsthrihes

coated Wwth othen polyners, nanely |ECTFE,| PTFE
mottling

Example 8 - Wear Resistance and Coefficient of Friction

The Wear Resistance and Coefficient of Friction of the
5 coated substrates from Examples 7b and 7f were compared to
substrates coated with other polymers, namely ECTFE, PTFE
and PPS, details of which are provided below. Results are

given in Table 4 below.

10 (1) ECTFE Coating
Manufacturer: Solvay/Solexis formerly Ausimont USA
Product Name/Number:
Halar 6614 Primer (Electrostatic Powder Coating):
Copolymer \ of Ethylene, Chlorotrifluorcethylene, and

15 Hexafluoroisobutylene: Approx. Weight $% 71-73%
Cobaltic-Cobaltous Oxide 1-4%

Wollastonite 7-15%

Chromic oxide 1-3%

Titanium Dioxide 0.25-1.25%
20 Epoxy Resins 5-20%

Halar 6014 Topcoat (Electrostatic Powder Coating):
Copolymer of Ethylene, Chlorotrifluoroethylene, and
Hexafluoroisobutylene: Approx. weight % 100%
25
(2) PTFE Coating (Liquid Dispersion Coating):
Manufacturer: Whitford Corporation

Product Name/Number: Xylan 1052/880



and PPS, details of which are provided below Results are
below. 10 (1) ECTFE Coati ng Manufacturer:
USA Pr odwotodsanrsgoblunber :
Copol yner of Ethylene, Chlorotrifl uoroetByl ene,
Hexaf | uor oi sobut yl ene: Approx. Wi ght
1-4% Wl lastonite 7-15% Chrom c oxide 1-3%

and 15

given in Table 4
Sol vay/ Sol exi s formerly Ausi nont
Hal ar 6614 Primer (El ectrostapce/dixesikns@oat i ng) :

% 71- 73% Cobal ti c- Cobal t ous Oxi de
Titani um D oxi de 0. 25-1. 25%

20 Epoxy Resins 5-20uHaliak 8014 Topgoas pEFECyost aticubowder £Loating):

Copol yner of Ethylene, Chlorotrifluoroethyl ene,

and Hexaf | uoroi sobutyl ene:

Appr ox. wei gRrlyamddes-28i@e) BRREErCoati ng (Liquid Di spersion Coating):

Manuf act ur er:

2005/ 023893 ﬁé¥?£§%§%if§%§§%@aHggg&5§%§§?§§8h?g§é%g:§§%Ei§%1

an 1052/ 880 WO
3.25% MDS2 in a

Pol yami de- | m de Bi mdeuf&3d)rulPBp:Coahingotll estpostaios Powder Coating):

Manuf act urer:
Powder Bl end

Composition: PPS (Polyphenylene Sulfide)

Titanium Dioxide as a filler.

V01 Q0 Roraon, 2, P ogyL B/ NEPEL DY S 850/ PPS.

and

Table 4
10
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

15

Coatings of the type described having a thickness in the

range 15 - 100um may be prepared in the manner described

above. The thicker coatings may be prepared by multiple

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

40um thick. Advantageously, the use of dispersions allows

most complex geometries to be coated and is found to




Composi tion: PPS (Pol yphenyl ene Sulfide) and Titanium D oxide as a filler.
Table 4 10 Wear Index Coefficient of Notes for COF Coated Taber Friction
test sanwbeo@namson (COF) ASTM D4060- 01 ASTM GL33-95 pCBIdB20duaeb710Pl i nt
Test) 1000g, 2000 test at 250N cycles Btanple 7b 0.75 0.21 passed
Example 7f 3.5 0.13 passed ECTFE 6.7 0.283 failed in 7 mnutes PTFE 7.8
0.18 failed in 15 sec PPS 24.7 0.19 failed in 1 mnute Coatings of the
type describgdohavings ol Pl GKNESSyd Maddle JAE kD tol0QmnaRy Bespisgpared
in the manner described 15 above. The thicker coatings nay be prepared by
mul tiple passebnikeeei naeaghdphesebui flelepupravs aged HwWhEEHSES. 15- 40pm

t hi ck. Advant ageously, the use of dispersions allows nost conplex
geonetries to be coated and is found to WO 2005/ 023893 PCT/ GB2004/ 003710
34 Coatings of the type described have been found to have

5 superior lubricity and abrasion resistance compared to

most other thermoplastic coatings.

Additionally, coatings of the type described have

excellent bond strength and adhesion properties.

10
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.

15

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
20 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
25 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.

30 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



provi de superior coverage, conpared to other possible techniques, around
hol es, deep draws and recesses. Coatings of the type described have been
found t o Weweosn2sssperi or lubricity and abrasi on resi st arce/gaopensdot o
most ot her thernoplastic coatings. Additiddnally, coatings of the type
descri bed have excellent bond strength and adhesi on properties. 10 Wen
coatings of the type described are applied to substrates or parts thereof
which are i meeadiisk SOTWeN! uhfeY§C.exddrdssIRf efeited beneenrkel elech
encapsul ate the part which is imersed to nmninmse the risk of _
del am nat i on.feBSune ehtsorses dis cetedexdmale paper 8fand IgEEEFFENtSE NAkiSch
are filed co rr i.t h_or_.previ.o is specification in
connecti on w?%ﬁeﬁﬁgggggpti%gtfé%lgéé ¥%ﬁ%gﬁ%§fe open to public inspection
with this 20 specification, and the contents of all such papers and
docunents are incorporated herein by reference. All. of the feature
disclosed5inqqﬁslgg%EFf?Eaﬂfbnnofiﬁﬁﬁﬁﬁ%ﬁf%ﬁytacéaﬁbaﬁﬁFﬁdl&aﬁ the
abstract and r 3% q@iay NemboddRdher sal! ohet hensdepso®f atyed® had Okny
process so disclosed, may be conbined in any conbination, except
conbi nat i ons Ni¥erle ancleal¥ sUMe @ovedchcpBRinpésonandpbr Brepdeartares
quiually excldiSigesil Fach feahuce digdasaddnddi e SRRELLLEAL: ONany
(i ncluding any acconpanylng clains, abstrac ané)dramnngs nmay” be
accompanying claims, abstract and drawings), or to any

10 novel one, or any novel combination, of the steps of any

method or process so disclosed.



repl aced by alternative features serving the sane, equivalent or simlar
pur pose, unless expressly stated WO 2005/ 023893 PCT/ GB2004/ 003710 35

ot herwi se. Thus, unless expressly stated otherw se, each feature disclosed
is one exanple only of a generic series of equivalent or simlar features.
5 The invention is not restricted to thggdetails of the foregoing

enbodi nent (s). The invention extends to any novel one, or any novel
conbinationcl im;he features disclosed in this specification (including
any acconpanyi ng clainms, abstract and drawi ngs), or to any 10 novel one,
or any novel combination, of the steps of any nethod or process so
disclosed. 36 Cains 1. An, aqueous dispersion conprising: 5 (A water;
(B) a pol yntri Ahed@rears @1%P?§%%°ﬁh? Fhetd¥es: (a) phenyl noieties:
(b) carbonyl noieties; and 10 (c) ether noieties; wherein said polyneric
mat eri al has an |nherent viscosity (1V) of at least 0.6; 15 (C) a surface
active dgenfAbfwgleseral formula: A-L1-X-L2-B wherein:

(B) a polymeric material of a type which includes:
(a) phenyl moieties;
(b) carbonyl moieties; and

10 (¢) ether moieties;

wherein said polymeric material has an inherent viscosity

(IV) of at least 0.6;

15 (C) a surface active agent of general formula:

A-T1L1-X-L.2-B
wherein:

20 A represents a said hydrophobic moiety;
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

25 B represents a said hydrophilic moiety.

2. A dispersion according to claim 1, wherein said

polymeric material has a moiety of formula

fetfOhher

30



20 A represents a said hydrophobic noiety;
a direct link; X represents a said carbonyl or sul phone noiety;

group or

L2 represents a linking atomor group or a direct link; and 25 B
represents a said hydrophilic noiety. 2. A dispersion according to claiml,

wherein said polyneric materi al

30 37 and/or a noiety of formula COG ~-rCOWS8 Il r s 5 and/or a
noi ety of for Ia + S024 U 1 1--f 11 _JV 10 wherein the
phenyl nnle?l tn? S%? g% ﬁif%rm 411 are i ndependently optionally

substituted and optlonally Cross-

i ndependently represent zero or a positive integer, E and E

i ndependently represent an oxygen or a sul phur atomor a 15 direct
represents an oxygen or sul phur atom a direct

where Ph represents a phenyl group and Ar is selected fromone of the

fol |l ow ng
w r s

10

15

20

and/or a moiety of formula

wherein the phenyl moieties in units 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, a
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

has a mApiety of fornmula ~E4Ar) ((c))nE*

| i nked; and wherein mr,s,t,v,w and z

L1 represents a |inking atom or

link, G
link or a -O-Ph-O npiety



noieties (i)*, (i)**, (i) to (x) which is bonded via one or nore of its
phenyl noieties to adjacent noieties 20 38 W* CONOY COn CO (i) OCOO
(ii) OS 20 (iii) 00aO0o0 (iv) 0 (v) \ (vi)y \ I/ (vii) O (viii) (ix)
Il 1 (x) 3. A dispersion according to claim1l or claim2, wherein said
polynmeric material is a honmopol yner havikgg a repeat 5 unit of general
formula 39 FE +r OmE AOCO~G f{ () { F COr LJ IV or a honopol yner
having a repeat unit of general fornmula CO0 VGQr COs BE-~Ar OmE L]
V¥ or a random or bl ock copolynmer of at least two different 5 units of

IV, V, IV*, V*, wherein V and ave{iep units of fornulas
E~ArJft () ff-E 5RLU-Gif$}. ~ Y= SO & -1-~G~{} t S0240)
E-~Arflt() j-1, V. |
CH,
(i) <::>}—co-4::;}co——<<::>
OO O
OO w0

LN O
ARa

(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

5 wunit of general formula



v 10 wherein A, B, C, and D independently represent O or 1 and E E, G
Ar, m r, s, t, v, wand z are independently as described inclaim2. 4. A
di spersion according to any preceding claim wherein 15 said polyneric
material is a polyner or copolyner which consists essentially of phenyl
noieties in conjunction with ketone andtor ether noieties. 40 5. A

di spersion according to any preceding claim wherein said polyneric
material is selected fromthe following: (a) a polynmer conprising units of
formula IV wherein 5 Ar_represents noiety (iv), E and E repregsent 7 oxygen
atons, mrepr t/s resen G eplesent & gh r ect

represents O, gEg_{?f‘r me'%res (qo?(R Jafo ()
a polymer conprising units of formula IV wherein EL'réepr€sent s andoxygen
atom E represents a direct 1link, Ar represents a noiety of structure
(1), m represents O, Arepresents 1, B represents 0 (i.e.

pol yet her ket ong).. A C ri_si UNLES V_wherein E
represents %ﬁ %x@%éﬁ?éﬁ%ﬁ%fﬁﬁkﬁg%$§%en gaﬁopg%y o%i?gge%gig%éggé%?s 0, E
represents a direct link, A represents 1, B represents 0, (i.e. 20

pol yet her ket oneket one) ;

S el O = -ttt

or a random or block copolymer of at least two different

5 wunits of IV, V, IV*, V*, wherein V and V* have repeat units

of formulas

A}
St} OOt Deef- -

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

described in claim 2.

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

conjunction with ketone and/or ether moieties.



(d) a polynmer conprising units of formula IV wherein Ar represents noiety
(i), E and E represent oxygen atons, G represents a direct link, m25
represents 0, wrepresents 1, r represents O, s represents 1 and A and B
represent 1. (i.e. polyetherketoneetherketoneketone); (e) a polyner
conprising units of fornmula IV, whereingpg30 Ar represents nmoiety (iv), E
and E' represents oxygen atons, Grepresents a direct link, m represents
0, W represents, Oy 8,0 fs;d aNd. B o 00r esenly 1ofle8aing clain  yhere;

pol yet her et her Kot SHERGT HhE) : S99 THYY a- Yot Ser = eoRBHTPEi G ufr t ¥R8FS#8r mul a
|V, wherei nsaid repr@serni s motetyal i V), s&E ated fraprasentol owgen: at ons, m
represents 1, wrepresents 1, A 5 represents 1, B represents 1, r and s
represent 0 and G represents a direct link (i.e. polyether-

di phenyl - et her - ghenyd - k61 gher PBeMYL1 $ingbundedi Fer £.9018€ COV diRgrE9nany
preceding claim wherein 10 said polynmeric material is sem-crystalline. 7.
A di spefsi on accor difiy ErARyepLecadPhte| aii)) wher ednd i drppkgRenrtc

material is selecte t her FEE e and_p t one. .15 8.
A di spersion accordgﬁé&%%la%§$%$écgﬁﬁi %% a|%% ﬁﬁbrgi%k¥§%¥%&§%r?%beGactive
agent includes a hydregphedsEntaoa etiyremhi dhinkncl sidespaesanbsn Oat amd A

contai ni ng chain ha%hﬂgiéurepresent 1l (i.e. polyetheretherketone) ;

10 (b) a polymer comprising units of formula IV wherein E
represents an oxygen atom, E' represents a direct
link, Ar represents a moiety of structure (i), m
represents 0, A represents 1, B represents 0 (i.e.
polyetherketone) ;
15
(¢) a polymer comprising units of formula IV wherein E
represents an oxygen atom, Ar represents moiety
(1)*, m represents 0, E' represents a direct link,
A represents 1, B represents 0, (i.e.

20 polyetherketoneketone) ;

(d) a polymer comprising units of formula IV wherein

Ar represents moiety (i), E and E' represent

oxygen atoms, G represents a direct link, m

25 represents 0, w represents 1, r represents 0, s
represents 1 and A and B zxrepresent 1. (i.e.

polyetherketoneetherketoneketone) ;

(e) a polymer comprising units of formula IV, wherein

30 Ar represents moiety (iv), E and E' represents
oxygen atoms, G represents a direct link, m

represents 0, w represents 0, s, r, A and B

represent 1 (i.e. polyetheretherketoneketone);



| east four carbon atons. 20 9. A dispersion according to claim8, wherein
said carbon atomcontaining chain is |linear or branched. 10. A dispersion
according to claim8 or claim9, wherein 25 the only carbon atons in said
chain are ones which are saturated. 11. A dispersion according to any
preceding claim wherein said surface agtive agent includes a C4-Cl6

hydr ophobic 30 noiety. 42 12. A dispersion according to any precedi ng
claim wherein said surface active agent includes nore than one

hydr ophobi ¢ noiety. 5 13. A dispersion according to any preceding claim
wherein said hyfly opai bbtygesupomprieiegt edi tsomtfaforonile MW, etwherant a
non-ionic noiety. 14, A dispersion according,to any preceding claim
wherein 10 said hyd%BpmqqééiﬁQﬁﬁ)Fﬂé?EHes aki ofi c2Bfid Bni FFPEeSPBltet i es.
15. A dispersion acceifb8y heoasy R ef8sh&gektai M Yher&hressdid 1, a
hydrophilic group includes a -COO, a -SO-3- or a - 15 P032 noiety. 16. A
di spersi®n accor di ngreprapsipt ekedBnferrasemtaheér ernandaisd rigpdesghil Oc
group includes an - i 7 .di_spersi ccqr di y
precedi ng cl aim mhgé§§EGng§%%yEvﬁgg%h?lﬁgg§$%hﬁﬁyﬁglSgég'agﬁg -%g%?c

noi ety diphenyl-ether-phenyl-ketone-phenyl-) .

6. A dispersion according to any preceding claim, wherein

10 said polymeric material is semi-crystalline.

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

polyetheretherketone and polyetherketone.

15
8. 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.

20

9. A dispersion according to claim 8, wherein said carbon

atom containing chain is linear or branched.

10. A dispersion according to claim 8 or claim 9, wherein
25 the only carbon atoms in said chain are ones which are

saturated.

11. A dispersion according to any preceding claim, wherein
said surface active agent includes a C4-Ci¢ hydrophobic

30 moiety.



sel ected fromether or hydroxyl functional groups. 18. A dispersion
according any preceding claim wherein 25 said surface active agent is of
formula: A-LI-X-L3-B A-LI-X 30 wherein each A, L1 and X is the sanme or
different. 19. A dispersion according to any preceding claim wherein Ais
a C4-Cl16 hydrophobic noiety; L1 is an oxygen atom X 43 is a carbonyl
group; L3 is a -(CH2)n3- noiety where n3 is 1 to 5 and B includes a -S03-

noi ety. 20. dj sper.si on. accordln recedln .wherein .5 said
surface actléé‘%g§n§perséﬁna?ﬁc?r P%hgsug Vngfsce%ing PeBer ¥P§HSIR

accordlng t safly pradedieng ataive wWaereeitn fﬁwﬂu&esfaaenmnimﬁa@ge@heis a
-octyl u%$%osuc0|nate 10 22. A dispersion according to any precedi ng
cIa|n1 wher r@%?ﬂbﬂ?s%%?gF%n includes at |east 35w % water and | ess than

80wt % water. 23. A dispersion according to any preceding claimwhich 15
includes at |east 10wt % of polyneric materials as described in (B) and
| ess than 6@%&@Goﬁlﬁgﬁyﬁ%@ﬂcacﬁQF@Fnal§Odé§ErP§ééeﬁhngBF1a2m: Kheirepar si on

D60 of 1 ass than TO0eEan or et TRan Tie et R aR el ok dohBi Py o

any precedi agdchanomwhoghc moiety.

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

moieties.

15. A dispersion according to any preceding claim, wherein
said hydrophilic group includes a -CO0°, a -8S03- or a -
15 PO3;?” moiety.

16. A dispersion according to any preceding claim, wherein

said hydrophilic group includes an -0-8S03; moiety.

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

selected from ether or hydroxyl functional groups.

18. A dispersion according any preceding claim, wherein

25 said surface active agent is of formula:

A-L1-X-L3-B

A-L1-X
30

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

19. A dispersion according to any preceding claim, wherein

A 1s a (C4-Ci¢ hydrophobic moiety; L1l is an oxygen atom; X



conpri ses:

25 (A) at least 50wt % water; (B) at |east 30w %

pol yet her et her ketone or pol yet herketone; (C) at |east 2wt % of a said
surface active agent. 30 26. A nmethod of preparing an agueous di spersi

conpri sing

the steps of contacting water, a polyneric material and a

on

surface active agent each being as descykbed in any preceding claim 44
27. A method of coating a substrate, said nethod conprising contacting a
substrate with_an_ag ueoys

f.cl 1
when 5 preparea 5350r8¥n99f§h§P2£§|2g ag§?5% g%bto 165 ggé%rglnﬁ Lgt

accordi ng toocbai an@7B iRA8ludesgoat + 8Q; Canyikitsi.ng a polynerlc mat eri al

descri bed

10 in any of clains 1 to 25; and the residue of a surface

active agent as described in any of clains 1 to 25.

5

10

15

20

25

30

20. A dispersion according to any preceding claim, wherein

said surface active agent is an alkyl sulphosuccinate.

21. A dispersion according to any preceding claim, wherein

said surface active agent is a di-octyl sulphosuccinate.

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

than 80wt$% water.

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

materials described in (B).

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

greater than lum.

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

(A) at least 50wt% water;

(B) at least 30wt$ polyetheretherketone or
polyetherketone;

(C) at least 2wt% of a said surface active agent.

26. 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.

25 or
hod
as



10

44

27. A method of coating a substrate, said method
comprising contacting a substrate with an aqueous
dispersion according to any of claims 1 to 25 or when

prepared according to claim 26.
28. A substrate coated in a method according to claim 27.
29. A coating comprising a polymeric material as described

in any of claims 1 to 25; and the residue of a surface

active agent as described in any of claims 1 to 25.
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