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t han pol yaryl et her ket one or sul phone pol yners or copolynmers to form
aqueous di spersions of polyneric materials and to use such dispersions to
f or m coatwogsosan3Rs substrates. However, polyaryl et her ketomaoandsaul phones
cannot readily be dispersed in water and lused in coatings. Applicant is
unawar e of any commerci ally avail abl e agueous di spersion of

pol yaryl et her ket one or sul phone pol yners or 30 copol yners and/or the use of
such a dispersion in coatingpr@brrYkei aAlBSys¥OrapRRH$23893

PCT/ GB2004/ 003710 2 It is amopbject of tne present rnvention to address
the above described problem According to a first aspect of the invention,

thereis 5 ovi ded_an_aqueous.di spersion_conprising, (A ter, ( a

pol yneric na&gFFaIlBVeﬁtfgﬁe ﬁﬁ%éhe ncFbdes: “¢3P°pR&RYI %8$2t§é§; E%e(b)
carbonyl andki@ersultphonepapt i esz1pNd a(thowithemoandieaic luliieether the

moi eties; (C) a surface active agent which includes a carbonyl or_  sul phone
moi ety an8 alRy8PRGPRPI T€1gt6Gp.LoLRN taque Qi | Sy e F Bl t NBLERAr HBAYFAR?

sul phone noi et ciVv ' ract ~w be gagbonyl
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conpati bi | i sehehespokyireedE mat eheatoahinguef asebatraves.

Polyaryletherketone and sulphone polymers or copolymers
10 can be more difficult to apply as coatings to substrates
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.



agent; and then the hydrophilic group of the surface 20 active agent

conpati bilises the polyneric material/surface active agent with the water
Pr ef er ablwo 2ea@/od3gel yneri ¢ material has a noiety of forowiGB28o/00EAN 4& -m
E' and/or a noiety of fornmula 30 WO 2005/023893 PCT/ GB2004/ 003710 3
+@CO{ f - WGco Il S and/or a noiety of fornula Z +U -SO@ Z G S024
0Dt jVIII 5 wherein the phenyl noieties inunits I, Il, and IIll are

i ndependent | y opfd opal Ly jeubstd# uted ?@esemﬂl ARl i6h0Sss hbiakeds and
wherein mr,s,t,v,w and z independently represent zero or a positive

i nteger, E ardo®e t@sicmdépdndenblygm:epresent an oxygen or a sul phur atom or
a direct link, Grepresents an oxygen or sul phur atom a direct link or a
-OPh-O npoiety where Ph represents a phenyl group and Ar is selected from
one of the f@dcowidigg nMo eti eSifdt) *aspert™,0ff i fhé o iwerntiiceh) i shéomded vi a

one or 15 nore of its phenyl noieties to adjacent noieties
5 provided an aguecus dispersion comprising:

(A) water;
(B) a polymeric material of a type which 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



/-\ Ha W- C CH3 WD 2005/023893 PCT/ GB2004/003710 4 (@ CO\ COO0 (i) CO
(i1) GSQAZ (iii) OO (iv) \' O (v) (vi) 00 (vii) O (viii) (ix) Unless
ot her wi sewetadsadsgon t his specification, a phenyl noietycrmB2bemestipd- or
1,3-, especially 1,4-, linkages to mpieties to which it is bonded. 5 In
(i1)*, 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
formula I'; nore than one dlfferent 10 type of repeat unit of formula II;
and more than po ¢ uni t la |11
Preferably, W Co only onejtype of
repeat unit of\ ¢ I provideds $aid noieties I, I
and |1l are suitably repeat unlts s

and/or a moiety of formula

{:}soz [(OV-eH oW 5o, 0

AN A LN ]
5

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

- OFO

O—0O—0



5 the polyneric material, units I, Il and/or Il1l are suitably bonded to
one another - that is, with no other atons or groups bei ng bonded between
units |, wo,20end3geBl . Where the phenyl noieties in unit®ciGB2bo4m3ihl are
10 optionally substituted, they may be optionally substituted by one or
nore hal ogen, especially fluorine and chlorine, atonms or alkyl, cycloalkyl
or phenyl groups. Preferred alkyl groups are C7-10, especially Cl-4, alkyl

groups. Preferred cycIoaIk gr oups e ohexyl and 15 multicyclic
groups, for exanple adanfd ArGy] tronal substituents of
t he phenyl noieties in unr |1 |nc e al kyl s, hal ogens,

CyF2y+1 where y is an integer greater than zero, 0-Rl (where 20 R9 is
selected fromthe group consisting of alkyls, perfluoralkyls and aryls),
CF=CF2, CN, N2 and OH. Trifluormethyl ated phenyl nvieties nay be
preferred in sone cirgen tances Pr ef er abl |d ph--- noi eties are
not optionally- subspi ‘- bed. V\h(er @ c material is
cross-linked, it is ly cro | i nked so o] |npro, its properties.
Any 30 suitable neans nmay be used to effect cross-linking. For exanple,
where E represents a sul phur atom cross-linking between polyner chains
may be effected via sul phur atons on WO 2005/ 023893 PCT/ GB2004/ 003710 6

o Sty Sie Sy

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,



respective chains. Preferably, said polyneric material is not optionally
cross-linked as described. where w and/or z is/are greater than zero, the
respect i weo 260302889g! ene noi eti es may i ndependent |y have PET4:B2004/0b330

| i nkages to the other noieties in the repgat units of fornulae Il and/or
I11. Preferably, said phenylene nvoieties have 1,4- |inkages. 10
Preferably, the polyneric chain of the polyneric material does not include

a -S noi ety hoReeter akdnLy %ﬁ@pr:fe@%nt@f aregebectudithkofSuidraddlyy, A" 11
represents the nole %of units of fornula I 15 in said polyneric material,
sui tabl y wheddddogadhlunftP¥oysdedhe same; "b" represents the nole % of
units of formula Il in said polyneric material, suitably wherein each unit
Il is the sane; and "c" represents the nole % of units of formula Ill in
sai d pol yneriSeinamerealiessii t dbl ynahédéi mr20 seathbdyi trepkbti sntthe. sads.
Preferably, is in the.range _45-100,. nor feraply in the ran 45- 55,
especi al | é i %het ﬁgeygﬁééc4§g%92?lﬂ ef S yl,e’ ﬁ]lg aﬂﬂa#’di‘y ﬂL)Ir}ar‘iaclrec Sluéfg:‘%ﬁlflhe
range 0-55, meheehr aferadd yahbthbe FangeS:iSp, wespedal dyhet Natbesrange
48-52. Preferably, the ratio of a to the sum25 of b and c_is in the range
0.9 to 1.1 aNgOuRsrBeprafeerity betweedpbinits. IsuiltabPpd thé-sum of a, b and
c is at least 90, preferably at |least 95 nore preferably at |east 99,

especially about 100. Preferably, said polyneric nmaterial consists
essentially @hemsi ethes gheryl amdietikbl.in units 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



30 Said polyneric material nmay be a honopol ynmer having a repeat unit of
general formula WO 2005/023893 PCT/ GB2004/ 003710 7 E-f Ar 0O mE A OCOf
r~ ) j -v&b2bb5/023993CO@B |V or a honopol yner having a repass200mios710f
general fornula E+rLLC-E S024@ G 7-~- T1i& . f(@t v or a random or bl ock
copolynmer of at least two different 5 units of 1V and/or V wherein A, B, C
and D i ndependently represent O or 1 and E E ,GA,mr,s,t,v,wand z are
as descri bedrkespasyivet aheimrst hetreifsrablyAssandabbernativembeeaipdl yseric
materi al conpri si ng, units 1V and/or V discussed above, said polyneric
materi al may"BE CBThORdPLY VRS TavitiGh ate fESCTURFE - of general fornul a

[F1' CO(163}F (1) CAHAJIfY+E -Ar O Ep' 15 or a honopol yner having a repeat
unit of general formula WO 2005/023893 PCT/ GB2004/ 003710 8 S02-() @ ~- G|
s024 11~h 0 BEher@r y(-and/or- rz Es/afd4gredtdy than ~zpggm Bheoregpeahdiven or

bl ock COpglyBEEngiegé lﬁ%%%tfggo %ggfefﬁggpendently have 1,4- or 1,3-
linkages to the other moieties in the repeat units of
formulae II and/or III. Preferably, said phenylene

moieties have 1,4- linkages.

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



units of I'vV* and/or V¥, wherein A, B, C, and D independently represent O
or land E, E , G A, m r, s, t, v, wand z are as described in any

st at ementwbenesim3ssd Pr ef er abl y, mis in the range 0-3, worssgwef®sably 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 0-3, nore preferably 0-2,
especially 0-1. 10 Preferably, s is 0 or 1. Preferably vis 0 or 1.
Preferably, wis O or 1. Preferably z is 0 or 1. Preferably, sai d

pol ymeri c naterlal olyner V|ng e ea t,of ge
formula I'V. 1 Al
(xi)*, (xi)**,( l

PCT/ GB2004/ 003710 9 (X|) \ CI)\ CI)\ ] (XI) CI}<7>- (X|i) ~S2
(xvi) (xvii) 00 (xviii) \' /7 \ (xix)

or a homopolymer having a repeat unit of general formula

-+ H O S}~ O -

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@;e{@:co@-}ﬁﬁe-{m%@—ke%

15 or a homopolymer having a repeat unit of general formula



(xxi) (xx) \I I~ 1In (xi)*, the mddle phenyl may be 1,4- or 1, 3-
substituted. WD 2005/ 023893 PCT/ GB2004/ 003710 10 Preferably, (xv) is
sel ect ed woamsa23g92-, 1,3-, or a 1,5- noiety; (xvi) is eelramea/dosam a
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- nmoiety. 5 One preferred class of polyneric

mat eri al does not include any noieties of forrmula I, but suitably only
includes noieties of fornmulae | and/or 1. Were said polyneric naterial
is a honopoly k~cqpol ynex_as 10 describ said

honopol ynmer o

Uégs l_ E r% ! V*
(0] m N
i ncl ude any re formJIaV 15 Suitable noieties-Ar are

) Cna (1) ok, 8 )fpﬁfﬁéf?r%%%ﬁ&%?é?xﬁ)ﬂ?gg%&.a& &8st TPethutletude

(xi)*, (xiihni€Xi)of (Xivd) &g/ dxXi W+ andwhefeihesg, myetigs 4nd)*n (Xi)
and (xiv) are especi al l]Y preferred. 20
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



An especially preferred class of polyneric material are polyners (or
copol yners) which consist essentially of phenyl noieties in conjunction
wi th ket owe 2eemb28893et her noieties. That is, in the prePerrgatoedmsap the
pol yneric 25 material does not include repeat units which include -S- or
aromatic groups other than phenyl. Preferred polyneric materials of the
type described include: (a) a polyner conprising units of fornmula IV

wherein 30 Ar represents noiety (iv), and E' represent oxygen atons, m
represents 0, w repre s C’l% %Q{es a direct link, s represents 0,
and A and B repfese (i~¢. (pollyet heNet fler ket one) . WO 2005/ 023893

PCT/ GB2004/ 003710 11 (b) a pol ymmer conprising units of formula IV wherein
E represents an oxygen atom E represents a direct 1link, Ar represents a
noi ety of structure (i), m5 represents 0, Arepresents 1, B represents 0

(i.e. polyetherketone); (c) a polymer conprising units of fornula IV
wherein E repfbse an_oxygen\at om Axi)r epfesent s noj 10 (i)*, m
represents 0, E gsetts W difect Iiné@ represents 0,
(i.e. polyetherketoneketone).—(d) a polyner—Tonprisingdnits of formula IV
wherein 15 Ar represents noiety (i), E and E represent

i) - E

Nele
X

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

substituted.



oxygen atons,

r represents

O, s represents 1 and A and B represent 1. (i.

pol yet henketossartdysr ket oneket one). 20 (e) a pol yner conpcm&nngmmmwne of
wherein Ar represents moiety%(iv), E and E represents oxygen

formula 1V,
atons, Grep
and B 25 rep

resents a direct link, m represents O, wrepresents 0, s,
resent 1 (i.e. polyetheretherketoneketone). (f) a polyner

G represents a direct link, m represents O, M/represents 1,

r,

conprising upktseobbipy Muka) | Vs whereiad Eroapresgi-s an dxygen atopp-E
direct link, Ar rep resents a noiety of structure 30 é Z
ne)j . MD

represents a
represents 0O

moACE¥pr %Bht i3, S%#?Qﬁﬁ@a %5 2 ¢@Gre 2 golyér Rer Sal ph

A

2005/ 023893 RCTLER20QH0037I ) 12 ( Q13 chRLYMio OGP 319 Ui s of sLor mul a

V, wherein E and E represent oxygen atons, Ar represents nolety (X|)**
108- zore@r%s@wnmpnetx; represents a direct link, V represents
5 represent 1 (i.e. polysul phone). (h) a polyner conpri sing

m r epresents
0, C and

units of Tor
oxygen at ons
represents 1,

10

15

20

25

30

mula IV, wherein Ar represents noiety (iv), E and E represent

Oné pepresedtisclasy beEPpesenesid, mAtdbisepdesenhstlinBlude
r and s represent O , .
any moieties 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
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.

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).



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

di phenyl - et her - phenyl - ket one- phenyl -). Said polyneric material is

pr ef er ablwozesio2gsogst al | ine. 15 The | evel and extent ofcergmEva@ldosnvty in a
polymer is preferably neasured by w de ahgle X-ray diffraction (al so
referred to as Wde Angle X-ray Scattering or WARS), for exanple as

descri bed by Blundell and Gsborn (Polyner 24, 953, 1983). Alternatively,
crystallinity may be assessed 20 by Differential Scanning Calerinetry
(BSC). The level of crystallinity in said polymeric material nmay be at

| east 1% suitabl()) at 2l pabymag, comps egigty yrdit S edfstfomwland Vrpherpteferabl y
at least 10% In espe | pr ef e i ment sta y may
be greater than 30% %%%réeg%re eégbﬁwgg gggﬁég?‘al ??/pﬁggﬁgﬁ% : ngé‘b{
transition tenperatur91ﬁng)A®fr%@kdsﬁﬂtyWEHMbldﬁﬁEﬁfaktﬂﬁgtMQEatlﬂﬁamt
140C, suitably at |least 144C, 30 pref erably at | east 154C, rmrﬁagref erably

at | east 160C, espeC|5?P9e%ﬁmF%a%'t A 65 dond /¢ s SEPHERE TS 1pe- at
| east 170C, or at Ieaé eat,er than 250C or  even 300C. WO
2005/ 023893 13 PCT/ GB2004/ 003710 Sai d polyrrerl c material may have an
i nherent vi scosHy (I'V) of at least 0.1, suitably at least 0.3, preferably
at | east pre t 0.6,..es ial t -Le
(whi ch correspo s?t oga&sie u%:% wgs‘gﬁ%% u?‘li’\})% g)?clfga!g%ﬁl% I )Q\Aﬁggleﬁznél?v is
measured at 25C on a sepréseit ©f ahheoxygen atom, Ar represents moiety

10 (i1)*, m represents 0, E' represents a direct link,

A represents 1, B represents Q,- (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).



pol ymer in concentrated sul phuric acid of density 1.84gcnB, said solution
containing 1g of polyner per 100cm 3 of solution. IV is neasured at 25C on
a sol uti onok0osaf239el ynmer in concentrated sul phuric aci dprof/gBosidy710

1. 84gcnB, said solution containing 0.1g &2 polyner per 100cn8 of sol ution.
The neasurenents of both RV and IV both suitably enploy a 15 visconeter
having a solvent flow tine of approximately 2 mnutes. The nain peak of

the mel ting endothar m (J9) yhor Sahgkipoly s B a0:#h6l  Cuxskabhi ge)
may be at |east 300C. 0 Said polyneric material may consist essentially
of one of wunits (a) awod(h§’ deféepeslseibioverxyalarer matoimsel y Arsair@PrperEyheri ¢

material may conprise_a. copol ymeg, conpr.i_si a l.east {wo._ unj sel ected
from(a) to (h) defiﬁ%%l% vé¥l 5 Préfér é§g88%8|$neﬁé f%%f%gé&%%i 's %a)
For exanple, a copol yeeres@my: oapdisectiniisk,(a) aedréddnts o0, neyacdnpri se
units (a) _and (e). In preferred enbodi nents, said polynmeric material is 30
sel ected ?ronlpoIyeth%@%%?ﬁﬁ%%tbngﬂéhdpﬁ&W?é%ﬁBPR%Fone. In an especially
preferred enbodi nent, said polyneric naterial is polyetheretherketone. WO

2005/ 023893 PCT/ GB2004/ 003710 14 Referring to said surface active agent,
one of the two (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
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.



remai ni ng bonds of said carbonyl group of said surface active agent may be
bonded to a carbon atom Preferably, the other one of the two remaining
bonds maywbeodsmnsgd to 5 a carbon, nitrogen or oxygen alremGBEbeio3Hai d
carbonyl group of said surface active ag nt may be a ketone group or part
of a carboxylate or imde moiety. Preferably, said carbonyl group of said
surface active agent is part of a carboxylate noiety. The presence of an
et her oxygen 10 atomin such a noiety nay facilitate Wteraﬁtl on ]E)etween

t he surface Y .and_the, pplyneric materj al . en the surface
active agent %i%%((:jl @82%%%% %ﬁ%ﬁﬁl%i%ﬂ/,ha‘fﬁe&%flq o RSty (B8hds
may be bonded)ftataleasb00.115sai@ém>l§’r£t;i eI@é)éw_,c%.tjﬁ,e ﬁté‘ft%rra%l Q. hRgstwo
remai ni ng bonds may be bonded to a carbon or nitrogen atom Mre

pref er ablgy, ﬁanV@PFeeQEﬁfSFaPﬂaé fho LE8FEI Ri-Ag Eéﬁé§léﬂlysaﬁ:dl|§alsph_©né

moi ety are bondednt &dGeRBEHLLE L3 Qon, v 20.Y0ep, said pol yreric
materiyal inclqudes car bonyl noi ettlges, seaciﬂI surface acﬁ/vg faéen prgfa.SFably
i ncl udes a c&rBonyhergdnetRY ofs t heasyped descrisBedonWeens shitth grol yfreehe

2gent  pr ef or BB ol Dot DO I TRy S 6F LEng Tt Basubbct | BN Yhen
said pol ymer seidut ersalutogs nebnitachtidg anyigar byl myaties saigder
surface actiyg, aaenl; Ty Jnghude SarPonyl o, Sy pRopg. ol eties of the
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.



type described. 30 Preferably, said surface active agent includes a
carbonyl noiety and a hydrophilic group. Preferably, said surface WO
2005/ 023898 263102683004/ 003710 15 active agent does not pcmaiBzde/msaul phone
noi ety except in a said hydrophilic gr 0&6 thereof. Said surface active
agent preferably includes a S hydrophobic noiety. Said hydrophobic noiety
preferably includes a carbon atom containing chain having at |east 4,
preferably atRdfeasting, nor eapdefsnabice abctéast afentespent aldfy e | east 8

carbon atons.__The chain could he part of a cyclic noiety. Preferahly,
however, sai (feénfrlﬁl&r?glgb%?%?n 8%nt%$h nﬁaEﬁ’é?Pﬁf\ii TP RaP LorsbrhnEHEE2C€ar bon
atons in saiattdhal gt he,omd deided sehshi tatedn £86R0N 3LQRBrabhyt he

chain may define an optionally-substituted, preferably unsubstituted,
al kyl group. Beefdhsd] woa I it CrarFom e Pends vy hbae nbandednes

whi ch areg 1% A edy ; Sal upfa S%Ceg.jv ent erabl y includes a
C4- C16, Ff)ref e?ﬁ%l y&% Cﬁ}%geﬁo%% (p\)or%c f erabﬁ/&g M-T%rfo ’hy%ar%%hS%F%?n}ﬂs)l ety.
Sai d noi ety iggoprefe addid asupfeate caaniivéi agantomay2®erankdeshe S@i’dulﬁm ety
is preferably saturated. Said surface active agent may include nore_ than

P %r Cé rt Eg 9 g%

one hydr ophdbi efjg Sf TRECYSHe WRs & bEtI%r BPeFKly, Preferably,

said carbonyl group of said surface active agent is 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



said surface active agent includes no nore than two 25 hydrophobic

noi eties. More preferably, it includes two hydrophobic noieties which are
pr ef er ablwospeesgssapart, at |east in part, by other noipericaoqempaci al |y
said carbonyl or sul phone noiety) of théSsurface active agent. 30 Said
hydrophilic group may be selected froman ionic noiety and a non-ionic
noi ety. WO 2005/ 023893 PCT/ GB2004/ 003710 16 Wien said hydrophilic group

includes an i;@RiiGeMaigRLY, R nJB“HéHﬂUdéCagé@yﬁh@ﬁ@fﬁéﬁéky bRetpeesn
cationic and anionic” noieties. Said hﬁQrophl i c group preferably includes

a - 00 , a asea3d pyvdaopp®32cnorenp. tharesd - 3- moiety may be 5 a part of a
sul phonate (e.g. where -SO 3- is bonded to a carbon aton) or part of a
sul phate (i.e. -OSO3-). A - P032- noiety is preferably part of a phosphate
(i.e. -OPB2shid 10skrebeeabl yctsae d hyghrophi lpre frral v nclindésdans - SO3-

(especially a sul phopate) noiety. The hydraphi|ic.group suitabl cl udes
an appropfi atfigdr BEPPBhFcWﬁﬂ%ﬁ%'WM|%%“£agy§g°EgPB&ge§‘ﬁ?ﬁ%(fﬁﬁ%eFaBLﬂ 15
Goup |l netalciQAss §0€b¥HbﬁthBﬂt@%ﬁtﬂﬂhlﬁép@ﬁh§h|Maviﬁ i 4@ 1866t 4,
preferred cationic noieties. Al though the surfactant coul d include mor e

t han one ionbPecefrsRbly oftthéeagpe deschPbed Prefpeefblibl #ti nékades a 20
single said nDp%EXally at least 8 carbon atoms. The chain could be

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.



Sai d hydrophilic group could be pendent froman aromatic, for exanple a
phenyl noiety. Preferably, however, it is pendant froman aliphatic

noi ety. 2Avodbesm2s®asd hydrophilic group includes a non-i @OTGBM4AIY710 Sai d
moi ety may include ether or hydroxy functional groups. Said hydrophilic
group may include at |east two spaced apart functional groups each of
whi ch may be 30 independently selected froman ether and a hydroxy group.

Sai d hydrOphmmbﬁ g@@uph@ayObﬁlaebe@&@deaaauaaeal&Mlaealcomﬁlét9t exaqpl e
et hyl eneoxy’ pr op%/hegneoxy, especi al et hyl eneoxy) noiety and an
hydr oxy group ydsapal 29@9#92989@6P@WA@B£094P9@37EetlymlﬁyéﬁépﬁPFPElgroup

may include gne QL Qore lg%lqg% r I%H{ P a facg active
agent my have the genersadl léi%/orrm l%l& rl}l/ Zp%é %ere irqc%ga
represents aceai d hydsophobic amniedy’ hdieepresant s—S@ b+ ko hgt @t mary obe gr oup
or a direct I|nk epres sald carb phon noj e
represent 3 al ifKi ngoét% i éPBﬁﬁeor €a9di rgb%q i n“ck 3Tand ré%dépﬁ%s%nts a
sai d hydrophichirgofDieiom) or part of a sulphate (i.e. -0-S037). A -

P03 moiety is preferably part of a 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



A preferably represents a C4-Cl6 hydrophobic noiety as described above. 20
L1 nmay be a direct link in which case said hydrophobic noiety wll be
bonded diwecbésy2s3nni ety X or may include an -0- npi egT/dB20d4am0ataby, Ll
includes an -0- noiety. Such a noiety may’ 25 be part of another noiety or
LI may consist of an -0- noiety. In one enbodinent, L1 nay conprise a

noi ety of formula 30 -(0(CH2)nllnml -0 wherein: WO 2005/023893

PCT/ GB2004/ OQl%Jf%ph;&l@I zdr%dgf' hde £ARYEqd bae4,oxaworéﬂ al g !L@nébﬁ‘yr@@ge 0
to 5. Preferabl ; isin the range 0 to 3. %

preferably, My n@my gxoppéferably represents a carbonyl nnlety. 10 L2
preferably represents a linking or atomor group. L2 preferably spaces the
hydrophilic noiety (e.g. -SO3- noiety) fromthe carbonyl or sul phonyl

noi ety. L2 coulid shefacphenylveokgtyiti mawhhehecabe gbeebydr 6phniie noi ety
may be pendent fromone ring position of the phenyl noiety 15 and X may be
pendent f Pom anot her ring position of the phenyl noiety. Preferably,
however, L2 ixnghustes -ape or

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:



two (preferably only one) aton(s), (preferably one or two carbon atons)
arranged between the carbon or sul phur atons of the carbonyl or sul phone
noi eti es wepenkssssl y and said 20 hydrophilic noiety (epgr/dBreo4gbpbur atom
wherein the noiety is -S03-) . L2 may i A8l ude a carbonyl or sul phone

nmoi ety. This may increase the extent of conpatibility between the surface
25 active agent and polyneric material. Preferably, L2 includes a carbonyl
noiety. L2 may ijBckydena hydgephopics; nphgty. Such a noiety may have any
feature of the hydrophobic noiety described above, for exanple in the-
context of LRl 38 LR KBy rageeplrheeda noiety A-LlI-X WO 2005/ 023893

PCT/ GB2004/ 003710 19 wherein A, L1 and X are as descri bed above. \Wen said
surface active agent has the general fornmula A- 5 L1-X-L2-B as descri bed
and L2 incor peedeeabayponét ysA2klanX-masidesorthedrapgeferadl y. A, L1 and X
represent the sane respective atons or groups in both A-L1-X-L2-B and
A-L1-X P2 may incorporate a noiety 10 A-LI-X-L3- wherein L3 is a |inking

atom or groupo@e grdikesbilinks is o.

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-



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

radi cal . woebevmbdog, said surface active agent is of forowcB20RM03710
A-LI-X-L3-B A-L1-X 25 wherein each A LP and X may be the sane or
different, but are preferably the sane. Preferably, in the fornula, Ais a
C4- C16 hydrophobic noiety; L1 is an oxygen atom X is a carbonyl group; L3
is a-(CH2)33- noiety where n3 is 1 to 5, preferably 2; and B preferably
includes a -303- noiety. 30 B may include a sodium or potassium cation.
Sai d surfacevaeteva Agehtl Rodsyi eabl ysafeaFrkybedsabpresucci nate, preferably
a di-al kyl sul phosucci nate. WD 2005/ 023893 20 PCT/ GB2004/ 003710 Said
surface active agent nay be selected froma di-octyl, a di-tridecyl, a

di -i sobutyl, waedi shexylsurf dbie neithipieamdent ahal avyé gedeanli Sodecyd A-
sulphosu00|nate The_sodium salts of the aforesaid are greferred

especi al | y plLéf'ér FédBs @5 &5 Hdtiare Merit? | SRR BREST s@PbﬁBXuéc?ﬁat e,

especi al |y sqdi 4m diesectinkd, sglr@ffgi»as@yn@telenéalxdr@w%%%tdltaeeégm@n may
include at |east 35wt % preferably at | east 40wt % nore preferab
| east 45wt % respective atoms or groups in both A-L1-X-LZ2-B and A-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.



especially at |east 50m % of water. Said dispersion may include | ess than
80wt % suitably less 15 than 75w % preferably |l ess than 70m % nore
preferably |ess than 65w % especially |ess than 60wm % water. Said aqueous
di sper si ogorgByso2sws ude at |least |w% sgyitably at | e RAT/GHROUOOFRRS er abl y
at least 2.5wt% nore 20 preferably at [east 3w % especially at |east
3.5wm % of said surface active agent. Said aqueous dispersion may include

| ess than 15wt %, sujptably less than 12wt % preferably | ess ith %
nore 25 pr e\g@r‘gbf's}r RS %/%tai‘n"%\ﬁtg%nteg‘ﬁéc?%l ?@f?%%esdbt%ré’r? %wtdg% ggwg\? d
surface activedagenideSal d aqgliedisobditgper si oyl N udematthiyéawyl] Ont %
suitably at | east_ 15wt % .preferabl | east 20w % _.nore Qp bly at
| east 25wt % aes%ead?y I ?%gt ‘alrbaﬁo%%ﬁ\ﬁ% SPﬁB%f’f/‘?r%crll%atn%t er i'lghe( s%gég&g

descri bed i nsaGBrsobf setdl didrisaiadspeet prN2 20406/ 023893 21 PCT/ GB2004/ 003710
Sai d aquegus di spersion may include |l ess than 60m % suitably |less than
50wt % préferabl y less than 45wt % nore preferably |ess than 40wt % of

pol yneri c nahar eapésSial tegrd flaadteldn s(Bfacsd Sat vaguoemuis idi spdisooty Iray

include nore than one . different type of polynmeric material. For | e,
more  than oﬁBTHF??‘é?%’rﬂaltteype of ﬁ%gﬁﬁé??‘gyrrgt or AL - diR6cE7ETP

sulphosuccinate.

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.



described in (B) may be included. Optionally, said 10 aqueous dispersion
may i nclude a second polyneric material of a different type conpared to
sai d mat ewoabosespsi bed in (B). The rat| of the w % ofPcsairtososnd
polymeric material to the wt % of polymsrlat material (s) of the type
described in (B) is preferably 1 or less. Said dispersion 15 may include O
to 20wt % of a said second polyneric material, preferably O to |OM% A
sai d second pélaﬁl%eriiﬁuﬁ‘atlérl@ Smysb@nama}uorlomilmr les20 Pheher abkys, t he

I a a di spersion re of the e descri bed
'n U8 of sai & FrEey “heRectReRapHvnr BER RO Rt r FEFe dboer bAEFn e3¢ my
have a D50 ofpreserebkyt haas$00mmanpre$foaftabl Yo # es§01§,}a@r§@pnﬁlag@f§%l( )

referably le g th n ecially less than 20pm The D50 may
great er t%an ? g}f‘eﬁgd to herein nmay be neasured by laser 30

diffraction, for exarrpl e using a Synpatec Hel os (HO476) RODOS Anal yser
with Wndox Software from Synpatec GrbH, ~ Germany. WO 2016/023893 22
PCT/GB2 0 0 453191139p¢0ns %S@%}”@u@@us el s pei s¢ budeny momel udtham hysheoxyl

Jol vent - *Sai o aieaus oF Qe Stok s oYl TuOE sy O
1. Swt % of suchhan mabeei aldifAez@ind 5 WOX&]‘E gp@mpmggmt:al ma%ﬂ%tl%l’l alg may
include 110 &scribed 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.



preferably 1 to 4; especially 1 or 2 carbon atons. Such a material is
preferably saturated. Such a material preferably has a nol ecul ar wei ght of
| ess t harw®209s/02p898f er abl y |1 ess than 100, nore pref erablpgTicaesoddoano80, 10
especially less than 60. Said material né% include up to 3, preferably up
to 2, nmore preferably only 1 hydroxyl group. Said material is preferably
an al cohol, nore preferably a nonohydric al cohol. A Cl1_3 al cohol,

especi al l'y eEQ§60|a%§ec§lﬁ§f e ¥ % r dorSainth Aaqueeusiddi Sper siyaroRny i geduse O
to IOM% suitably O to 5wt % of other additives. Said other additives may
be particul @Petahdingsomatiesiiad it hefdr spEriere Exanplesraxydl uder Y¥Rss
particles, C85ﬁ95§npﬁ%t§819§ntUEt§é}aCa Qeggét&f%ﬁérs?@ﬁbﬁQ%pFﬁélﬁéés@

m neral particles, an pi gnents. Specific exanples of suitable particles

i nclude gl ass Beadls, sghiasslm Or asphebes? glifassidh Bertesilalca Ppasdicl es,
random gl ass,_ m,cr of'iber s, carbon bl ack, :rri t ani.um di oxi dq: %art' cl es, ¢ barium
titanate parEYEFREYL SEONH yoARhAHT 4TS Uit 2And" Y caPGWEE pr efSr rd
enbodi ment, sakdeAGHEPUS €b SPET §5PB8Ci EPIPri Ses: 2 (A r5ént ot dos % setiers 30
(B) 30 to 50 wt % pol yet her et her ket one or pol yet herketone; (C 2 to 6wt % of
a surface achaberagbnt 16hi BHCERERPRA¥s SatEERBERY| at e THoitet @ AR BEXIAL

moi ety and ap§3k9?9@f§e has a molecular weight of less than 120,
| 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.



noi ety. WD 2005/ 023893 PCT/ GB2004/ 003710 23 According to a second aspect
of the invention, there is provided an aqueous di spersion conprising: (A
wat er; 5 wB)oe/qmedogneric material as described in (B) aecworghog/dsriosai d.
first aspect (especially polyetheretherkéBone or polyetherketone), wherein
said polymeric material has a D50 of |ess than 100pm (especially |l ess than
50pm); and (C) a surface active agent as described in (C according 10 to
said first aspect. The aqueous di spersion of the second aspect may have any
feature of the dispersion of the first aspect nutatis nutandis. 15
Accordi ng toRacehitadadpecd BECPRE iavPesti onf Eher dnventgosyi dP e nes hod

of preparing,an, aqugoys 9&§$Sﬁ§i895%89 5 Sk EP§1§%9PS of contacting
I'a ur

water, a polyneric mater and a ace active agent as described
according 20QAtowsaed;first aspect. The method preferably conprises

contacting water and. said, surface active agent, preferably m xing these
components, | (Bhd? SUBLUGREAE JREBRLAL Pg O SHAAORFE 'Y Vit ehCartr U oS 25
surface activgiagent r¥tt hasgbdrpol¥spetcampyerpalyeSabdesHEFREEOREL | ¥E
agent selected for contact with water .
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



in the nmethod may be part of a surface active agent fornulation. Such a
formul ati on may include said surface 30 active agent and a hydroxyl group
cont ai ni ngorradsaNB@E as described according to said firetraseeetesyihe ratio
of the wt% of said material to said surfice active agent in the

formul ation may be in the range 0 to 0.2, preferably O WD 2005/ 023893

PCT/ GB2004/ 003710 24 to 0.15, especially 0 to 0.12. A said surface active

agent forml abi an, TRy b@?b@dgm@tea, tboro exanpl en 1@atie 25ur% hetiexanple
15 to 20w % water. 5 Preferably, contact of said water and said surface
active agenBIpdtcdpriedasirnamay tiagdecst uwradamh ther remyerld 10 taoed

preferably 1§t%9 %gg’egg&§l$r§ée£§bbdw@% aopient tenperature. Preferably,

contact of a said mxture o ald water and surface active agent is
carried out at a 10 tenperature in the range 10 to 40C, preferably 15 to
30C, nore_preferably.at anbient tenperature. Preferably, said dispersion is
oref erabl 3 prERAFEEbDY: CUBFEEEi g & AhixCi e of ok o729 SARACEET yRert £°

mat eri al andagdhtsaisd sfiace A6l | ¥ ageshpbeabugb sheamdnxddgs Fecesdi ng
to a fourth aspect of the present invention, there is %rovided a met hod of
coating a suB8ffat ®ref@irdblyet hod teomitiGi njoEdnPaelicfgd vsubst REPESMF t h an

aqueous 20 dké@?é?h?ﬂré‘??‘”9%99829&2? fddritfacdd SECUNdsSREG St QUre WHEN
prepared according to said third aspect.
said water and 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



Said substrate is preferably nmade out of a metal which is preferably

sel ected fromsteel (including stainless 25 steel), alumnium and copper.
Sai d di spgoem2B®3preferably at a tenpergtur_e in the ramgsB2i/t087140C,
preferably 15 to 30C, nore preferably at 3rrb| ent tenperature imediately
prior to contact wwth 30 said substrate. Said substrate is preferably at a
tenperature in the range 10 to 40C, preferably 15 to 30C, nore preferably
at WO 2005/ 023893eRt 5t euTe GBROOE/ 0087d 02t ahpi pntot enpecah tiset | wivedi o4 £d y
prior to contaet with,said dispersion. After contact of said substrate and
aqueous di sper SI%I’], 2%t he et hod preferably includes the step of causing
water to be renoved fromthe dispersion on the substrate. Water 1is

preferably ca%éed to flash off. This may involve subjecting the substrate
n

to an environeht wiePERRtt HRE feAferatimteate a@nde@gulem?C @itfmpé@iqnd,
f blysin e a 0 A T r al_.of  wat.er, sali
glrjgsﬂ :t eysvm! t%ﬁﬂi ggéeg?o%g%tf%gggétﬁ/ ilgég%gfégr a ?/ gﬂ%%{eggecfatug’lé]gt ewrragteﬁ'rat ure

UBR ¥47eo freem ctit @i s reioomednt wing $dose rathe. 1Sater
arranged {o €A iy e range 350C to 450C In

substrat e may; be j tQ_a tenperatyre. in
t he net hod, al%)i Ip?{é@g%%%fig{g ?%‘ﬁ@?gmﬁf’ béliﬁlsélpa?ég'as Tg‘é§cr‘i“61éd HyRte
havi ng an avesaggdthirckneds ofubesSsatdamo an environment wherein the

temperature 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.



20 100m preferably less than 80m nore preferably |ess than 50pm The

t hi ckness may be at | east 10pm The thickness is preferably in the range
15 to 40pwo 20ém02e®@8hod nmay i ncl ude the preparatlon of apsewBo0O3atIONg 25

| ayer after preparation of the first coati®ng |ayer. Preparation of the
second coating layer may involve use of the steps described for
preparation of said first coating |ayer. Said second coating |ayer my
have a thickness as described for said first coating |layer. 30 The net hod
of said fourth aspect may be used to prepare a coating having an average

t hi ckness i n THife TR 1B3Y 0Pe 125559 47 efeR BbPy SUP K@ Geantel 4% F3Y186m WO

2005/ 023893 R e@é%@%/ 00§7319%u§§ Ineu@r%t hﬁﬂ*%@@ @%@qtt L O pt Qakrably,

substrate mhlc imrersed in a liquid 1n use event,
preferably, thee part obfthEhsubsubateammlGﬂumdy mgnlnﬂﬁrsede$SEd is

encapsul a ed in oatin hat _t he part no, ed ge

coat i ngs ﬁcﬁﬁﬁugégggnfébt dsﬁi thﬁ%lnPI&SI&qﬁi REEBr& ﬁgu§85
fifth aSpect ndf thgePresencoarvedtsi onhicAO ddier el scoroxbded avisubsthat e
coated in a nmethod according to the fourth aspect. Preferably, the
substrate hadiguigoafi H§Sof a thickness as described. 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 PE ioF dgaﬁﬁk@§4 6.polyetherketone pow er having a Dsg
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.



Example 1 A plastic 5000 ml beaker was charged with dem neralised 20 water
(1.45kg) and to it was added slowy, with stirring the surfactant, Aerosol
Or75 E (WO0@pos/dksa the mi xture was honmpgeneous PEEK Die@dEB204p0bmoer
(1kg) was added slowy. Stirring was coﬁginued until the polyner had been
fully incorporated. 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 D150UFI ngﬂgy_geg (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.
The 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.



15 Exanpl e 3 The procedure of Exanple 1 was repeated except the quantity
of Aerosol OI75 was increased from 100g to 130g 20 and PEEK D150UF10

pol yner (Whapovmssosepl aced by PEEK D450UFI O pol yner (| egx/GBEb@/m@BHEpPEr Si on
was poured into four 500m glass jars. APter 72 hours the dispersion
showed excellent stability; 25 there were no signs of separation. Exanple
4 The procedure of Exanple 1 was repeated except PEEK 30 D150UFlI O pol yner
was repl acedThy PEEK&EHs DBR0URELO poliyasr . i R 2¢09/+0288831 PQI/4B320§4£603710
29 The di spersion was poured into four 500m glass jars, After 72 hours
the di spersi 84teHovidd ovrd et dieRRT$Ign ShPeee GBFBLABNE| §hEPHFLTY/

separ ati on. thégngggeSHEhgigﬁggﬁ?ggagggag§ggple 1 was repeated except the
ur

guantity of s actant Aeros s varied, details are given in Table
1 below. 10 Table 1 Exanple Quantity of Addn Addn of Initial Aersol OI 75
Surfactang PEEK s&abglity after (g) to water 72 hours '

xa.mE e

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




1 Good Good Good 5a 130 Good Good Good 5b 75 Good Good Good Exanple 6
iquggus Di spersion of polyetheretherketone and 15 PFA The procedure
descri bedwonosxaspbe 1 was repeat ed except, varying quamtmknasmmmsﬂEAowere
added. Details are given in Table 2 below. 20 Table 2 Exanple PEA w %
Ease of Initial Incorporating Stability 6a 10% Easily Good Incorporated
WO 2005/ 023893 30-PCT/GB2004/ 003710 6 15@6EQS|IV Qbod | ncorporated 6¢
20% Easily Good | ncdiporated (1% - based drstilg WE|$ht 0GoPEEK. armpl e 7
describes the results of goating trials.In % Ex%g%!e a - Coating [lrials The
coating gun used was a Binks Bull ows, typ§ 630, eth| a tip size pf 0.06.
Air pressure to the gun was 30 20¢ 40 |psi depengl ng on Wigt gype pf coating

[ [ thick). |Substrates for|coating weref 2mmthi ck
ias required (e.g. 10 thlr or ) st rates .tg

(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.



The pl agues were degreased using

75mm x 75nmm square mld steel plaques.
bl ast ed usi ng al um num oxi de. 15

trichl oroet hyl ene vapour and then grit
Al the dwvepessaizesyssanpl es for the trial were hand m xe@gcTwiB200420081101 1 er
rod before pouring into the spray gun re&dervoir. The plaques were placed
in an air extracted spraying 20 cabinet and a wet coat applied. The coated
pl ague was then placed in an oven for 5 mnutes set to 100Cto flash off
the water. The plaques were left for 10 mnutes in an oven set to 390C to
melt and flow the coating. 25 After renoval fromthe oven the plaques were
f orced cool edoatiimniysanm raipe rggn welriec s ubsgegesnthy ydlsypaddivc evatlagital Goed to
crystallise before applying a cond wet, coat.. The_ second c¢gat s. akl owed
to "fl ow out 'Smgostg%lgﬁé t‘?rh% idﬁsffeﬁgs'ovenDear?&lt%e%r%ooqlechrf olr%ooTrr%Agale 5

t enper at ure. P&o2Q05/ 023893 PCT/ GB2004/ 003710 31 Coatings prepared were
subsequently visually evaluated for snpothness and defects. Details are
given in Yable 3 below. 5 Table 3 Exanple Exanple no. is 2 Surface C her
of Coat Coat Finish after observationspyulispgersion cooling

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




used: 7a Exanple 1 X X Snooth Easy to surface. disperse no Slight ora

settl enent
Sl i ght orwogeossmsgobenent peel 7c Exanpl e 3 X X Snpot h BasyGH2004/®BTIDACE

di sperse no _
settlement 7e Exanple 6a X X Snooth Easy to surface. Very disperse

no

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

settlenment 7d Exanple 4 X X oot h Easy to surface. dispe

slight settlenent nottling 7f Exanple 6b X X Snpboth Easy to surface.
di sperse no7gsli ghtxsepidé edent Hotitl Xng |WO 2806602389332 Easy to

no

nge

rse
no
Very

79 Ex I X |[X Snoot h Easy to surface, Very dispe
PCT/ GB2(004/ 003714 g anpl g 6¢ Sy Ly Su disperge nop
slight settlement
mottling

rse

10

15

20

25

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 polymers, namely ECTFE, PTFE
and PPS, details of which are provided below. Results are

given in Table 4 below.

(1) ECTFE Coating

Manufacturer: Solvay/Solexis formerly Ausimont USA
Product Name/Number:

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: Approx. weight % 100%

(2) PTFE Coating (Liquid Dispersion Coating):
Manufacturer: Whitford Corporation

Product Name/Number: Xylan 1052/880



slight settlenent
Friction The War

ot her pol yners,
bel ow. Results are
Manuf act ur er:

Chl orotrifluoroethyl ene,

nottling Exanple 8 - War
Resi stance and Coefficient of Friction of the
subst r at ewof2o@m2Bseanpl es 7b and 7f were conpared to subgtraiB2sosoatied wth
namel y ECTFE, PTFE and BPS, details of which are provided
given in Table 4 below. 10 (1) ECTFE Coati ng
Sol vay/ Sol exi s formerly Ausinont USA Product Name/ Nunber:
Hal ar 6614 Prinmer CEhgekresbati ¢ PowgersCpatring): 3. £9polyseriRfa Et hyl ene,
and 15 Hexaf | uor oi sobut yl ene:

71- 73% Cobal Picd venbdetdng dexBdader4%

1- 3%

25 (2)

Corporati 8n Produ

ORMfE/ NaRs

Composition: PPS

0

Titanium Dioxide as a filler.

Table 4

Appr ox.
Wl | astonite 7-15%

Ti t ani D oxide 0. 25-1. 25% 2 XY. Res] - 209 t 6014 Topcoat
(ElectrostatﬂghPomégg ESS%%H&)?E &885$§§%¥l§;ﬁéﬁﬁﬁﬁeﬁgégtﬁ&?'
Chl orotrifl uoroet hybean€acanderkexahl t6oodsobupytaeneon Appr ox.
PTFE CoatingF(Liquid Di zﬁersion Coatin

umReFan 2959F
(Polyphenylene Sulfide) and

Powder

gééo/gggufacture

Resi st ance and Coefficient of
5 coat ed

Wi ght
Chrom ¢ oxi de

wei ght
éiexgitford

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

Coatings of the type described having a thickness in the

range 15 -

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.

Advantageously,

most complex geometries

to be

the use of dispersions allows

coated and

is found to

% 100%




WO 2005/ 023893 PCT/ GB2004/ 003710 33 Conposition: 5.4% PTFE w 3. 25% M)S2
in a Polyam de-Imde Binder (3) PPS Coating (El ectrostatic Powder

Coat i ng) :wolassabasogur er: Whitford Corporation 5 Product piaras2bbndogrio Dykor
860/ PPS Powder Bl end Conposition: PPS (Pél yphenyl ene Sul fide) and

Titanium Dioxide as a filler. Table 4 10 War |Index Coefficient of Notes
for COF Coated Taber Friction test sanple Abr asi on (COF) ASTM D4060- 01
ASTM GL33- 95, 6318 Whgehe £ PHENT ¢ @@EQ e1 2000 Qﬁﬁtoﬁhe%5obbs§Y§i§5
Exanple 7b 0.75 0.21 passed Exanple g7 0p 13 passed ECTFE 6.7 0.283
failed in 7 nﬁqnneguePTFErausdthBeﬁa|d@@puﬁrqgs aed PPSESde9.0.19 fail ed
in 1 mnute

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
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papers and disclosed in this specification (including any

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.
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(i ncluding cf$¥mgcconpanying cl aims, abstract and draw ngs) may be

repl aced by alternative features serving the sane, equivalent or simlar
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5 The invention is not restricted to the details of the foregoing
enbodi nent (s). The invention extends to any novel one, or any novel

conbi nati on{Abfwaterfeatures disclosed in this specification (including
any acconpanying clainms, abstract and draw ngs), or to any 10 novel one,
or any novel conbination, of the steps of any nethod or process so

di scl osed. 8B) &l wpohpmdridmagercbus odf spergpenwicorprisehgdes:

(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



5 (A water; (B) a polyneric material of a type which includes: (a) phenyl
noi eties; (b) carbonyl noieties; and 10 (c) ether noieties; wherein said
polynmeric material has an inherent viscosity (IV) of at least 0.6; 15 (O
a surface active agent of general fornmula: A-L1-X-L2-B wherein: 20 A
represents a said hydrophobic noiety; Liyrepresents a |inking atom or group
or a direct Iink X represents a sai d carbonyl or sul phone noiety; L2

represents a |nk| ngmaté)tm oorfgtror%) a direct link; and 25 B represents a
sai d hydropﬁlii & ndi e 2. sperS| on according to claim1, wherein said
polymeric materi al has a noi ety of formula ~E4Ar) ((c))nE* - 30 37 and/or
a noiety of formula COG ~-rCOWS8 Il r s b5

and/or a moiety of formula

10 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

15 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

20



and/or a nmoiety of formula +@S4A@Z Get S024 U1l 1--f 111 _JV 10 wherein
the phenyl noieties inunits I, Il, and IIl are independently optionally
substituted and optionally cross- |inked; and wherein mr,s,t,v,w and z

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

i ndependent|y represent an oxygen or a sdgl phur atomor a 15 direct link, G
represents an oxygen or sul phur atom a direct link or a -O-Ph-O noiety
where Ph represents a phenyl group and Ar is selected fromone of the
followng nmoieties (i)*, (i)**, (i) to (x) which is bonded via one or

nore of its phenyl noieties to --\aceﬁﬁs preties 20 38 W* C OWOY COn CO
(i) OCoOO0 (ii) OS 2up (iii @em (v) \ (vi) \ I [ (vii) O
(viii) (ix) I 1 (x) 3. A dispe on accoring to claim1 or claim2,
wherein said polymeric material is aHormppol yner having a repeat
(i) <::>}—co-4::;}co——<<::>
ool DO

OO O

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



5 unit of general formula 39 _FE +r OmE AOCO~G- f{ () { FCOr LI IV
or a honopol yner having a repeat unit of general formula CO0O VGQr COs
BE~A OmEL] IV or a randomor block copolynmer of at |east two
different 5 units of IV, V, IV, V* wherein V and V* have repeat units of
formulas E~ArJft()ff-E 5QR1U-G ($}. ~SABp~J Vv ~{}v 1) SO & -1-~G{} t
S0240) E-~Arflt() j-1, V. v 10 wherein A, B, C and D independently
represent 0 or 1 and E, E, G A\, m r, s, t, v, wand z are

i ndependent | yras scrlued in cIa|n12 4. A dispersion according_tojany
precedi ng cIa| 1. ai d p ner|o Bri @ 3
copol yner i xl- éﬁ?l d%|€ o . i on'V

W th ketone a /or ether nnletles o|sper" g
preceding claim wherein said polynerlc material is selected fromthe
followi ng: (a) a polynmer conprising units of fornula IV wherein 5 Ar

represents qpi%tﬂorﬁéﬁlglynlr:era%\gngr ePLe3RA: WBYYISR §LANPa1 MELERILRENtS 0. W

represents
co E—tA E

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

hS ol H Dot

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.



represents a direct link, s represents O, and A and B represent 1 (i.e
pol yet her et herketone); 10 (b) a polynmer conprising units of formula IV
wherein E represents an oxygen atom E represents a direct [link, Ar
represents a noiety of structure (i), m represents 0O, Arepresents 1, B
represents 0 (i.e. polyetherketone); 1p3(c) a polynmer conprising units of
formula IV wherein E represents an oxygen atom Ar represents noiety
(i)*, mrepresent represents a dlrect resent
representsgél qg.élsp%fﬁ POt yethe éé?%ne%e?%%e?ref%§l%gp%?alm %ﬁﬁ?f3|ng
units of foasaﬂﬂ aod Mydret @i e t A i & B pi € Sedit sc thad ef yorf | Yhe B sbvE ng epr esent
oxygen atons, Grepresents a direct link, m25 represents O, M/represents
1, r represents 0, s represents 1 and A and B represent 1. (i.

poIyetherketone@hheuke%@m§M@£oeg%prgging Qﬂh!&e&ﬁﬁoﬂﬂ&M§uﬁgrvHWhérein
formula IV, wherein represents noiety (iv), E and E' represents

oxygen atons, G repﬂ@éeﬁ@@ﬁ&séﬂﬁéctm¢1%k¥ Jﬂﬂeprgseﬁm% &' wreppeesehts 0,

s, r, Aand B repr é&%& oﬁs pRJY é&dﬁé’&?toaeﬁ%&&%%kntélJ_(fé a
units of

pol ymer conpri sing ornula : ereil
represents a direct 1link, s represents 0, and A

and B represent 1 (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);



Ar represents moiety (iv), E and E represent oxygen atons, mrepresents
1, wrepresents 1, A 5 represents 1, B represents 1, r and s represent O
and G represents a direct link (i.e. polyether-

di phenyl - et her - phenyl - ket one- phenyl -). 6. A dispersion according to any
preceding claim wherein 10 said polyneghc material is sem-crystalline. 7.
A di spersion according to any preceding claim wherein said polyneric
material is selected from polyetheretherketone and pol yet herketone. 15 8.
A di spersion according to any preceding claim wherein said surface active
agent incl udes afhydaOpbmphérnﬁbﬁpyisMﬂQChnﬁﬂé|UGE§oamQaabQW'a&&@meln
contai ning chain having at |east four carbon atomns. . A di spersion

according to clai m 8T werRhisFLE Par 66X &F@chﬁhtapﬂlﬂﬁ c F&P% ST near

or branched. 10. A db2pgES| QRoAGCONRMI AGtOs&hed M8 ¢f Elghdahewherein 25
the only carbon atons 1 n said chain are ones which are saturated. 11. A

di spersi®on accordlngr@BI%ﬁ?ﬂEﬁe%edBnQeE¥9$ﬁ¥t%héranan§aﬁdr§@¢E§@éta@t|ve
agent includes a C4-¢1 3 i 1 di _
C%%bé%e 9 BRLE finc 1218 Igigeihnal

according to any prece i ng
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.



said surface active agent includes nore than one hydrophobic noiety. 5 13.
A di spersion according to any preceding claim wherein said hydrophilic
group is selected froman ionic noiety and a non-ionic noiety. 14. A

di spersion according to any preceding claim wherein 10 said hydrophilic
group includes cationic and anionic noygties. 15. A dispersion according
to any preceding claim mherein sai d hydrophilic group includes a -COO, a
-SO 3- or a3 1 P032 nnlety ersion_acc rdln to_an recedlng
claim wher&fh gsalﬁp% t3Bhf 8r ro%p§|n8PHd8§e§ﬁ lEEs%éa%ﬁre%Vg 56™7. A
di spersion asﬂordmm;ﬂaméwwa@teeedlageﬂuﬂrnn&meesn maied hyletki:o phiohiec
group i nclude non-ioni¢c noiety selected fromether or hydroxyl
functionaIUBY ﬁB@hOEB WPH?EﬁerS|on according any preceding claim wherein
25 said surface active agent is of fornmula: A-LI-X-L3-B A-LI-X 30 wherein
each A, L1 and X is the same or different. 19. A dispersion according to
any preé%dlhé cAa@h?Pﬁh%¥@mnaC¢P¥§lagCEOCQBYh?§ﬁ§§ﬁé§9cC#ﬁﬂémyWhEIeF§ an

0xygen at oMo X343y deb R sGALDYNbud’ WPisdsbdied tEGHRR3 1 0RLE hotLe N3

and a non-ionic 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



to 5; and B incl
precedi ng claim
sul phosucci nat e.
sai d surface act
di spersi on accor

udes a -S03- noiety. 20. A dispersion according to any
wherein 5 said surface active agent is an al kyl

21. A dispersion according to any preceding claim wherein
ive agent is a di-octyl sul phosuccinate. 10 22. A

ding to any preceding chaim wherein said dispersion

i ncl udes at | east 35mﬂ@6mater and | ess than 80mﬂ@6mater 23. A di spersi on

according to any .
pol ymeri c nat ef|
materi al s deschi
claim wherein

greater than Im

h, 1 | ud ast %
SPEBGESA BBl Pr ol nE () “anhe T oAk o BRRYeoP Sporyer i ¢

beddi B {(Byludds A dEgpemwiieryaccor di ng to any preceding
20 said polyneric material has a D50 of |ess than 100m and
25. A dispersion according to any precedi ng clai mwhich

conprises: 25.(A) adbpbeasbn S0t Feuahgr to( Bhyabrkeagt nd0wi¥im, wherein
pol yet her et her ket one or pol yet herketone; (C) at |east 2wt % of a sai d

surface5%ct$@éda§@ﬁfacsoa261V%‘ﬁ@?%édléfa@r@ i ngubphaguesiBatfsper si on

conprising the

steps of contacting water, a polynmeric material and a

surface active agent each being as described in any preceding claim 44

21. A

dispersion according to any preceding claim, wherein

said surface active agent is a di-octyl sulphosuccinate.

10 22. A

said

dispersion according to any preceding claim, wherein

dispersion includes at least 35wt% water and less

than 80wt$% water.

23. A

dispersion according to any preceding claim which

15 idincludes at least 10wt% of polymeric materials as

described in (B) and less than 60wt% of polymeric

materials described in (B).

24. A
20 said

dispersion according to any preceding claim, wherein

polymeric material has a Dsg of less than 100um and

greater than lum.

25. A

dispersion according to any preceding c¢laim which

comprises:

25 (A) at least 50wt$% water;

(B) at least 30wt$ polyetheretherketone or

polyetherketone;

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

30 26. A

method of preparing an agqueous dispersion comprising

the steps of contacting water, a polymeric material and a

surface active agent each being as described in any

preceding claim.



27. A nmethod of coating a substrate, said nethod conprising contacting a
di spersion according to any of clains 1 to 25 or

substrate with an aqueous
when 5 prepared according to claim?26. 28. A substrate coated in a nethod

according to claim27. 29. A coating conprising a polyneric materi al

descri bed

10 in any of clainms 1 to 25; 4and the residue of a surface

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

10

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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