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. MANUFACTURE Thi s i i ates to the preparation of solid polyester

granul es of the t %‘ m‘mmmg‘mrattl ng agents in pai n@.!l!i!p&ggipul ar the

invention rel ates d new redox initiating systemfor use 5 in the
suspensi on pol yneri saf$% 2 process used to manufacture these solid polyester

granules. This new initiating system provi des advantages in terns of a

reduction in od i sulting bead slurry due to nore effective

conver si on of n%M@WHMI“ﬂ“M‘HM@onmr ) andlproduction of |less volatile and

|l ess toxic initiator residues than those produced using current initiating

systems. 10 Solid pol%¥8ter granul es or beads are used as matting agents in

pai nts) espggs it i } § i
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resistance to wet and dry abrasion. The granules are generally added to
paint formulations in the formof a dispersion in an a&ligous cont i nuous

phase. | n Thisdnvsatienralaies to thepseparsion|obsalis Robirestsr grapulps ofithe fypedisechasasatting
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these thernoset granul'es are approximately the thickness of a paint 20 film
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to conventional flat paint filnms, where abrasion produces a | arge and

unsi ght | y imtiatingsysteimscrease in gloss. 25 In white and light tint paints,
titani ur? di oxi de containing solid beads are used in conjunction with
ext er nall% i t ani um di oxi de to obtain the required opacity and tint strength.
In dark or gomd Baty&er oratiuldd 3F BEads AR RIRS LeidiCaH A ah PaBiRl) R5stclatly YRR PainkO"

t hese paints, g%lgci tr;kand tint sstrength are‘ tal r?edﬁ?ror'n e@tcer %al %am ’

pi gnent at i tnprogide in&r8aséd imar aBdb0@&rnish rsistancearWhen inchided imflatypaiits ¢y providet he
current processes used to manufacture sqlid,polyester granules. lid ,
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per oxi dd Sapadlymeadebdss¢omaib at pigmont;, sudtejs bicandunh eldoxide) amdpiaratherdcases they are
Enul sification is cmﬁ_ved t hrough nedi um shear stirring and,is carried out
until the HBRIEERERteGeHYVIEW P&t PEOMEITEd I TRARHAFITE JisSe Beady, the dispertiongieatams) |
When t hat “mﬁ I . N, N-di ethylaniline is added to
t he batch g onp te?g&?ﬁ\g??reegg(h@)gﬁ%]%e/&%l\ﬁ%h benzoyl peroxide) to initiate
t he suspensi on pol ynerisation. The azobi s(isobutyronitrile) thermnal
initiator {s in the I@&lter part of the 10 exothermto increase

SSi S .
conversi o n%e‘P?Fé Iphe fargast ofthesedhermopet granules are apRroximately ghesthigkagss ofin paint
20 film in diameter. They protrude through the surface of the film and act as stationary ball

bearings. Clothing, cleaning cloths and other objects that would normally mar the film only
come into contact with the beads, and hence the paint film is very burnish resistant. This is
in marked contrast to conventional flat paint films, where abrasion produces a large and
unsightly localised increase in gloss.

25
In white and light tint paints, titanium dioxide containing solid beads are used in conjunction
with external titanium dioxide to obtain the required opacity and tint strength. In dark or
coloured tint bases, unpigmented beads are generally used. For these paints, opacity and tint
strength are obtained from external pigmentation.

30



stirring has traditionally been maintained to prevent any risk of
settlenment of the newly forned beads. Solid beads have been_made by this
process for many years. However, in nore recent timd8 Juyg200% cant
safety, health and environnment and raw material procurenent issues becane
apparent, nanely: (a) Use of N, Ndiethylaniline which is toxic and odorous.
N, N-di et hyl aniline (DEA, CAS no. 91-66-7?) is a liquid which can be absorbed
through the skin resulting in surface irritation as well as causing

met haenogl obi naem a with resulting ane®.a and 20 central nervous system
depression. Mre significantly, these latter effects may arise if vapours
are inhaled in significant anount (LCD rat=1920ng/ nB/4h). These hazards are
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conversion | evels, and spi ki.g(g regi mes_partway through or just after the 5
exot her m hpelpmerisatione dhejagokis@sohutysenitsile) themnal initigios @esists in the jaster parpobthen
found that _{he . ninitj.ati tem conpr.isi aydr oxyl - cont ai nj ng
ar omat | 0 Cat BT AcredP sobteriiBh.o e Biizh ARk Ee R, R BE P e RO Bso i
and, on th@igug habirflidenaly b@ni maintiet tolpteV@ft Unyaikk HESGkichdat '0f the newly
Conversion of nononer into polyner is also 10 inpfoved. The use of this
initiator fymedbeadsn al so obviate the need for AIBN, although in sone

ci rcunst ances t he presence of sone Al BN nay be advantageous. Accordingly
the invention provides the use of a diacyl peroxide in conbination with an

Solid beads have been made by this process for many years. However, in more recent times,

15 significant safety, health and environment and raw material procurement issues became

apparent, namely:

(a) Use of N,N-diethylaniline which is toxic and odorous. N,N-diethylaniline (DEA,
CAS no. 91-66-7) is a liquid which can be absorbed through the skin resulting in
surface irritation as well as causing methaemoglobinaemia with resulting anoxia and

20 central nervous system depression. More significantly, these latter effects may arise
if vapours are inhaled in significant amount (L.C,, rat=1920mg/m*/4h). These hazards
are significant in the case of DEA as it is a liquid. It is classified as a
harmful/dangerous substance (class 6.1) under the Australian Code for the Transport
of Dangerous Goods by Road and Rail.

25 (b) Use of azobis(isobutyronitrile) (AIBN) which cannot be transported at temperatures
above 25°C by law, cakes on storage and produces a toxic by-product
(tetramethylsuccinonitrile CAS No. 3333-52-6) which persists in the beads.

© Higher than acceptable levels of free styrene by today's standards (1500ppm or 0.15
wt-% for clear solid beads and 3000ppm or 0.30 wt-% for pigmented solid beads) due

30 to poor conversion.



aromatic amne of formula (n: 15 R~ ArN ~R2 (n where R~ is C -C~ al kyl

havi ng at | east one hydroxy substituent or -(CHR CHR -O ~H where 20 nis 1
to 10 and each R is independently selected fromH ant8 Qulg32003!; R2 is
Cl-C~ alkyl optionally substituted with one or nore hydroxy groups, or
-(CHR CHR -0)"H where n=1 to 10 and each R is independently selected from
Hand CrC 3 alkyl; and 25 Ar is an optionally substituted aryl group; as a
redox initiating systemin a process for the manufacture of polyester
granul es by suspension pol ynerisation. 30 18 July, 2003 -4 Preferably R
and Rz are each linear Cl-C6 al kyl gregps having term nal hydroxy
substituents. Mre preferably one or both of R and R2 are hydroxyet hyl
groups. Preferably Ar is an optionally substituted phenyl group. 5
Preferably S

T(GR G & HafR: oPHutiabh s SRnbul ok HiBling SR BvTbed e ARk in te
hydr ogen. Phaduction ofisalid bedals] hdiwmnat omerhavé prw@kucgessﬁub Allternatiedse méifile mnng

sel ected fromel ectr onatin ro i t.abl e el ectron
Gonact mo oL RALYESE PBive 1R ot Dkl Sedhestil i mayyiaIbing SiFbUick QUGing PRTETSAOR t he
phenyl  groyp g SmpHividg Edhtv@gldnnle%lg AfRt ﬁnlaﬁ#??g;e é}f)fb?oug-ﬁfh@r _ﬁgteé:ﬁé?(\tﬁ of

el ectron withdraw ng groups Interferes wt actr'vity o e am ne and
accor di ngl gxdtheryn have absot been ddvestigated but without success.

It has now been found that the use of an initiating system comprising hydroxyl-containing
aromatic amines and a diacyl peroxide can significantly reduce the odour and, on the available
data, toxicity of the resultant bead slurry. Conversion of monomer into polymer is also
10 improved. The use of this initiator system can also obviate the need for AIBN, although in

some circumstances the presence of some AIBN may be advantageous.

Accordingly the invention provides the use of a diacyl peroxide in combination with an
aromatic amine of formula (I):
15 ‘ R1
AN @

where R! is C,-C,, alkyl having at least one hydroxy substituent or (CHR'CHR'-O) H where
20 nis 1to 10 and each R’ is independently selected from H and C,-C, alkyl;

R*is C,-C,, alkyl optionally substituted with one or more hydroxy groups, or
-(CHR'CHR'-0O),H where n=1 to 10 and each R’ is independently selected from H and C (C ,
alkyl; and

25
Ar is an optionally substituted aryl group;

as a redox initiating system in a process for the manufacture of polyester granules by
suspension polymerisation.
30



15 Particularly preferred aromati c am nes include N-ethyl-Nhydroxyet hyl
aniline, N Nbis hydroxyethyl aniline, N-ethyl-N hydroxyethyl-p-toluidine
and N, N-bi s hydroxyet hyl -p tol uidine. 20 The dlacyI_Lgﬁbguﬁéﬂﬁgi be

sel ected from conpounds of the fornula li: OOn -COOCR 25 where R
and R' may be the sanme or different and may be optionally substituted

al kyl, optionally substituted aryl, or optionally substituted al koxy.
Preferably the diacyl peroxide is (di)benzoyl peroxide. The term "al kyl" ,
used herein denotes straight chain, brapched or cyclic alkyl, preferably 30
C~. 20 al kyl or cycloal kyl. Exanples of straight chain and branched al kyl

i nclude nethyl, ethyl) propyl) isopropyl, butyl, isobutyl, sec- butyl,

oL DUt By KSR e 38 ., Byt o BB Koy s

2- met hyl pemViyte) préfeiabl Wneeﬁwa)om‘hdlmw fdpoikpethly lgro??aﬁil rret hyl butyl)
3, 3-di net hyl buty 1, 2-di net hyl butyl, 1, 3-di nmethyl but

1,2, 2, trlnethylpropyl) 1 1, 2- trlnethylpropyl) heptyl 5- et hyl hexyl ,

1nethy|hex 2,.2-di et hyl pent.yl . 3- di et hyl pent yl , 4 4- dlnethylpentyl)
1, 2-di met h |‘€f§Fﬁ‘§¥?‘fési?%gg‘lﬂaﬁw‘étsh?ﬁ%‘ﬁ‘éﬁ‘?yﬁngfz?%i met hyl -pentyl ) 1,2 ) 3
,-trimethyl butyl, 1,1, 2-trimethylbutyl, 1,1, 3trinethylbutyl) octyl)

6- met hyl hept yl) 1- met hyl heptyl) 1,1,3,3-tetramethyl butyl n 1-, 2-,
3-, 4-) 5- Préferably WhneRlﬁyt R%)mt-gﬂ‘HRIJHRZ)),H 3tleasnon©R’ en ea¢ly+(6$ CHR'Q)- umit
or 3- propylh de and 8- net hyl nonyl) 1-,
2-, 3- EY(%Bg §¥?{§|P6if?'g?ﬁlybf’%h“2°“e§a"HP“&)"EIE'&%?hepty| undecyl) 1-,
2) 3) 4- 5-, 6-, 7-, 8- or 9-nethyldecyl, 1-, 2-, 3-, 4-) 10 5-, 6- or
7-ethy|nony|, 1-) 2-) 3-, 4- or 5-propy|octy|, 1-, 2. or 3-butyl heptyl)

1- pent yl hexthe, opdimdebsub,stimems Bn)thc‘sar;yl groupSarp peefc:ramy) seiecteddfromrelectron donating

1 e M e o BRI of siiabis ele%roncﬂonam}ﬁﬁrw dah9e RiessY iy liatedn G
the Iike. | SRkt ald Sreloud REIURUER RO RO} KeMGlosfigB 1 o7 oups

such as cycl opf opyl enty cyclo exy eptyl,

cycl ooctyl, cyclononyl) 15 cyclodecyl and the |like. The term "al koxy"
denotes str ht chal or br ed, al kox fera C .6 alk | es
of al koxy i gﬂsﬁ%nﬁ%t’ S’(S}Sone‘t?ﬁ&ﬂ?"vmr&%?‘b%dﬂ{;ffeeﬁédﬂﬁb%&f?/ac&my Pﬁé%écﬁmlfléua th
but oxy iso 14@%’ as used herein refers to any noiety

whi ch |ncIu 0 cgﬂgf%€é&] a%ﬁgdor nore aromatic or pseudoaromatic rings.

The ri ngks nay be carbocyclic or heterocyclic, and may be m)no or poI ycycl iC
ring systens. Exanples_ of suitable rings i nclude but are not

benzene, b.Pan@Hlarly tm{sﬁéﬁwoméfera@ms:ﬁénslude Nagthy I thydeoxyethyh ?E’é’@ﬁeN Nsbls
b h I
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napht hot hi aplédige. t hi ant hr ene, furan pyr ene, |sobenzofuran) chronene,
phenoxat hiin, pyrrole, imdazole, pyrazole, pyrazi ne, pyrimdine,
pyri dazi ne, indole, indolizine, isoindole, purine, quinoline, isoquinoline,

phenant red kb ERIIR ndboRaRd fonPt bl ACor BORIRME, T ore

i sooxazol e, phenoxazine and the Iike) each of which may be optionally
substituted. The terns "aromatic" @d omati ¢ conpound(s)" include 18
July, 203 -6 nol ecul es, and macroqrpl eca?es, such as pol ymars,II copol yners
and dendrimers whi ch incl ude R-C-0-O-C-R"

25 where R’ and R” may be the same or different and may be optionally substituted alkyl,
optionally substituted aryl, or optionally substituted alkoxy. Preferably the diacyl peroxide

is (di)benzoyl peroxide.

The term "alkyl", used herein denotes straight chain, branched or cyclic alkyl, preferably
30 C,4 alkyl or cycloalkyl. Examples of straight chain and branched alkyl include methyl,
ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, amyl, isoamyl, sec-amyl, 1,2-



or consist of one or nore aromatic or pseudoaronmatic rings. The term

"pseudoaronmatic" refers to a ring systemwhich is not strictly aromatic,
but which is stabilized by neans of , delocalizati onl&ﬂ..le@ﬁbﬁ ons and

behaves in a simlar manner to aromatic rings. Exanples 5 of pseudoaromatic
rings include but are not Iimted to furan, thiophene) pyrrole and the
like. In this specification "optionally substituted" nmeans that a group nmay
or may not be further substituted with one or nore groups selected from

al kyl, al kenyl, al kynyl, aryl, halo, haloalkyl, haloal kenyl, hal oal kynyl,
hal oaryl, hydroxy, al koxy, alkenyloxy) aryloxy) 10 benzyloxy, hal oal koxy,
hal oal kenyl oxy, hal oaryl oxy) |socyano cyano fornyi, carboxyl, am no,
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li m no, %
AT T acfﬁ@&wz?ﬁngs@www HARbE 18R by
aryl sul pherly:tJdWéthﬁwtyr qwzwhneﬂk}&prepm ydl, mmmethylpmpyt ylwpqm ﬁm)etﬂ)ﬂhexyl 1-
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extent that they do not interfére with the enul si on pol ymerisatlon process.
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signi ficant vapour 1nhal ation hazard alt hough i nhal ati on of dust may resul t
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dust
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Those aromati c armm nes accord| ng to the invention not available from
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20
The term "aryl" as used herein refers to any moiety which includes or consists of one or
more aromatic or pseudoaromatic rings. The rings may be carbocyclic or heterocyclic, and
may be mono or polycyclic ring systems. Examples of suitable rings include but are not
limited to benzene, biphenyl, terphenyl, quaterphenyl, naphthalene, anthracene,
25 benzanthracene, dibenzanthracene, phenanthracene, perylene, pyridine, 4-phenylpyridine, 3-
phenylpyridine, thiophene, benzothiophene, naphthothiophene, thianthrene, furan, pyrene,
isobenzofuran, chromene, phenoxathiin, pyrrole, imidazole, pyrazole, pyrazine, pyrimidine,
pyridazine, indole, indolizine, isoindole, purine, quinoline, isoquinoliile, phthalazine,
quinoxaline, quinazoline, pteridine, carbazole, carboline, phenanthridine, acridine,
30 phenanthroline, phenézine, isothiazole, isooxazole, phenoxazine and the like, each of which

may be optionally substituted. The terms "aromatic" and "aromatic compound(s)" include



In a further aspect of the present invention there is provided a process
for the preparation of solid polyester granules conprising: 15 (i)
preparing a solution of unsaturated pol yester and diwe in
styrene, (ii) ermulsifying said solution in water to provide a stabilised
oil-in-water enulsion, 20 (iii) adding to said enulsion an aromatic am ne
of formula (1): R~ (I) ArN ~R2 25 where R is C~-C~ al kyl having at |east
one hydroxy substituent) or -(CHR CHR -O)"H where nis 1 to 10 and each R
i's independently selected fromH and GgC3 alkyl; R2 is C, -CZQ al kyl

optionally substituted with one or nore hydroxy groups, or 30

-(CHRCHR -O"H where nis 1 to 10 and each R is independently selected
fromHor C -C3.al kyl; and

18 Jul 2003 i s an. opti.onall .
subst 1 ¢ ut ednaiFGHIyi altbinoteents b ansrgRersreopRets Btk Rk vty inctude
formula (I )oﬁéﬁfﬁﬁbﬂoﬁ 8 lor® Somiskid Or PsQHaRIAticAengsa TR leymCPeclosroffatic”
initiating copolynerisation of said unsaturated polyester and said styrene.
S The firstrefdrepo aminghsystepr whechsis inot strictly atdmatis; dpawhichols stabilized by undans obf
unsat ur at ed, pol yester .and di acyl .peroxi de in . styrene. The unsaturated
o1 yest or - rHEPCREARIY O F Slatiretis Ao BeRsHen i § Sular ARG 9, AOPANG FoB o ERgRleS
such as Pgl M. - [ I ' r t ed
pol yest er?ﬁ%ﬁﬁ%@oﬁi&g@&%gﬁ@ﬁ?ﬁg@g&%%ﬁ fg%kat?détec ar#)(?gle)glfle%h %‘?ﬁ?g@ég{eﬁl&
pol yesters can be broadly described as the reaction products of

di functional carboxylic acids and sl pohg,l,s whi ch contai n doubl e bogd
wi t hin t he 19dhi; sRecificationoRrtionally sybstitiiedhBIaRS toal/2 EERHP AY AT MRE Nt o Rther
conmponent s . r | ' 0. t e r p e rs
usef ul accos(rel ?tiﬁt{déa o&l e&%r@l;@ré#é fgﬁ@g’h%ege%&gr@%‘e%lg} QI ?ljﬁ/@ﬂpg'r g%‘?@’r%b(ra ’o?l & he
fol l owi ng thnleatkylomavatiengl, Adoslkynydndaloaryl] dydedsiyphalkogy,palkesyobgxgyiexy,
acidlanh¥dride) such as fumaric acid, nalefic acid anhydride or the I|ike,
0 benzyloxy, haloalkoxy, haloalkenyloxy, haloaryloxy, isocyano, cyano, formyl, carboxyl,

amino, alkylamino, dialkylamino, alkenylamino, alkynylamino, arylamino, diarylamino,
benzylamino, imino, alkylimine, alkenylimine, alkynylimino, arylimino, benzylimino,
dibenzylamino, acyl, alkenylacyl, alkynylacyl, arylacyl, acylamino, diacylamino, acyloxy,
alkylsulphonyloxy, arylsulphenyloxy, heterocyclyl, heterocycloxy, heterocyclamino,
15 haloheterocyclyl, alkylsulphenyl, aryisulphenyl, carboalkoxy, carboaryloxy, alkylthio,
benzylthio, acylthio, sulphonamido, sulfanyl, sulfo and phosphorus-containing groups,
alkoxysilyl, silyl, alkylsityl, alkylalkoxysilyl, phenoxysilyl, alkylphenoxysilyl, alkoxyphenoxy
silyl and arylphenoxy silyl. Optional substituents should be non deleterious to the extent that
they do not interfere with the emulsion polymerisation process.
20
Several aromatic amines according to the present invention are available from commercial

sources. For example N,N-bis(2-hydroxyethyl)-p-toluidine (HET) is available from Morin
Chemicals (Japan).

25 In contrast to DEA, HET (Cas no. 3077-12-1) which is a solid (mp about 45°C) does not
present a significant vapour inhalation hazard although inhalation of dust may result in
respiratory irritation. Since the material is a waxy solid the issue of dust is very unlikely to
arise. It is not defined as a dangerous substance under the Australian Transport Code
mentioned above. Odour is also much lower and less offensive than that of DEA. By way

30 of contrast N,N-dimethyl-p-toluidine (DMT, Cas no. 99-97-8), which does not contain

hydroxy substitution, is a liquid with much of its toxicity comparable to DEA. It too is a



(i1) aromatic pol ycarboxylic acid such as phthalic anhydride) isophthalic
acid or the like, 20 and (iii) polyol, such as propyl ene glycolé neopent yl
glycol or the |ike. These conponents are reacted to ally linear
pol yester chain via a condensation 25 pol yneri sation process. Since the
final step in preparing a polyester (the curing step) involves an addition
or chain polynerisation reaction with styrene ) many conmercial suppliers
of unsaturated polyester provide it in the formof a solution in styrene.
Preferably the polyester is a terpolyner of nalefic anhydride, phthalic
anhydri de and propyl ene glycol. 30 The sol ution of unsaturated pol yester
and di acyl peroxide in styrene nay be prepared in a nunber of ways. The

di acyl peroxi de may, be added directly to a prepared sol ution of 18 July,
2003 -9 un§§§ijga1t@é‘°pﬁgp§‘é§°teer in styrene, or it may be pre-dissolved in
styrene) with warming andlor mixing if necessary before being added to the
unsat urated pol yester solution. Further styrene may be added to give the
desired cofMhediltydtoxyamire, hichitrophanyhiicthanolagine (€ab noob-06 L s dweadow mpsolid
‘pigment, such as Ti02, may be di spersed by high speed agitation in styrene
or a styrefEDFS4ESand apsuchds a?%#’é"ﬁ#@b@?%mﬁpﬂ%}f% n be diluted with
further styrene or styrene/ pol yester blend. The diacyl peroxide may be
separatel’y dissolved in styrene as described above before bei ng conmbi ned
W th the niThbsy &offatie amiRs aedordifig 107 the énvenitiorpheravailablel foricomimedciali souiees can
conventional to the art may al so be added to the organic solution. For
exanpl e Al BRpreRared ysing analagens methodsHe thessedeseribgdom the fifesatnee fop prenariag they

added with ] Is ' 0 gt e : t '
ctirred 1o PReuRtY rABRREBRGE A ptEemhY LSBT R uft 1 B
e. g. sodi ughediitbRxyte F)bﬁd@hﬁ%ﬂCThmtamm&hﬁvﬁmg!péljdmalWIeﬂe Sabstitaaits oA tiditrogen
pol yester and diacyl peroxide in styrene wll generally have the follow ng

conposi t 1loran \Reypsiparash &3- alboxylainga ther sewespesdings hegroxynligd deeegagund with an

per oxi del- 5Ti 020- 45 r additives0-2 25 "653"'0 NV in styrene The next step
in the pr o@ggrgpflgtet%qu?ee%ﬁeati on of an oil-in-water emulsion. This
enmul sion may be prepared by addi ng the above organic solution to an agueous

solution containing suitable stabilisers and/or surfactants. 30 18 _Julz,
2003 -10 Plepdurhsr\aspdstobiha prasent invention thege isprovided apregessifordhesprepanation ohat

the polynerisation or curding is.perfornmed under adiabatic conditions. The
aqueous phﬁglz 38]8'§St8rsgr§n“f§§?°'§f’%§"$'o prevent an excessive tenperature rise
during t{ye reaction. On a commercial scale it is convenient to punp the
pol yester/styrenel di acyl peroxide solution into an insul ated vessel

cont ai ni ng(f 5 goéparingra selutionl df mnshterated polyestes and diwcykperoXide ¢n gtyrepaces
droplets of oil phase in water. The droplets are initially |arge, but
agitation, such as by stirring, can reduce the droplet size to the desired

level . Al (i) s <niflffyin®sad S51866n H WRkflo SrovRie Hstibilfd ofl-moHaEPEmbRIcR; CM t O

20 (iii) adding to said emulsion an aromatic amine of formula (I):

R1
/ I
ArN @
R2
25 where R' is C,-C,, alkyl having at least one hydroxy substituent, or
-(CHR'CHR’-0),H where n is 1 to 10 and each R’ is independently selected from H

and C,-C, alkyl;

R? is C,-C,, alky! optionally substituted with one or more hydroxy groups, or
30 -(CHR'CHR’-O),H where n is 1 to 10 and each R’ is independently selected from H
or C,-C, alkyl; and



100, um nore usually 10,umto 25, umwith a top size of 20, umto SQum nost
usual |y about 10 20mwith a topsize of about 40~cm After the desired
particle size is achieved it is necessary to cure thk8phulys@003pst of the
aromatic am nes useful in the present invention are solids. This is in
contrast with DEA which is a liquid. Accordingly it is convenient to

di ssolve the aromatic amne in a paint 15 conpatible solvent prior to
addition to the oil-in-water enul sion. Preferably the paint conpatible
solvent is a water m sci ble solvent suc@§.as an al cohol) for exanple

et hanol, ethylene glycol or propylene glycol. Mst preferably the sol vent
is propylene glycol, although the particular solvent used wll depend on
the solubility characteri st . Jc am ne and the particular
pai nt product to ?aglhoﬁ{tiqgﬁlbg%&gﬁ%l?égﬁrgf

several of the aromatic am nes useful according to the present invention
act as bead coal escents. Accordingly it is desirable to add the amnes_in
such a way saeh that rggesion of salaremasic amiae efforaulp &) andwid diaeyh peroxideiprodugessiree

i 1ut e sol dRtigt FapablotanPamEsrOumbnRRtont shid uBRRE B BbCuft s tnfress
the amngis less than 15 %) nore preferably bel ow 10 % and nost

preferably between 5 % and 10 % by weight. It is also preferred that the
am ne sol uthherfirststeplitethis process invalvésithepreparation o a selutien of unsatwyated palyesters a

oS ur B st SR i . T R B Pt 5 1R kRt E PRl
of the oil -a'vﬁxa‘ﬁ?etﬁ{saﬁﬂtgfhecagegta, such®s irglyme 20684 g%%i'bhhdl& iaRaRAIHC U8AY NS

addition of the am ne. stirring décreases the particle size it Is
i nport ant tie fansaturated polyestert map| tenprepired wsing cinvéntiopaintechainuésc | dnsatprated

reduction and naxi m Si djstrihutjon, of the am,ne. J.n arder to i nt.ain
Coabi 11 T oPeiers.ain e tesdi Aesbed 8 a8 erktionprohcss of SfdheBppi satipapic Acids
stirring c i i . i b ORy 1
the. exor horid apeobisiinich $ARa s LR bdids wilfifhe pBl/mlf bBEAGY0The OUbIE HoRlde
be restart eoay ¢bme from the dlcghol tcampohentpoe\frm thee tarbexptict acid GoRpdoent. The

"spi kes" may be added at chosen tjnes after initiation of the

pol yneris atsz‘HFPtﬂf‘ P‘ﬁ&%ﬁ“‘rfé &?er}!&rﬁcéwé%l 1 they presrRhin¥eniion pee $“§°‘Pb¥ tgnelymsrsfihe
sol ution a’iﬂll?ﬁﬂg‘lﬁ}e‘ér&’) nogL.e solution. The redox initiator system
according to ecpresent ‘I nventi on nay provide a short cure tine, with a
shorter isduction period and a steeper exotherm than is achieved using
DEA. 15

@ unsaturated aliphatic polycarboxylic acid/anhydride, such as fumaric acid, maleic acid
anhydride or the like,

(i)  aromatic polycarboxylic acid such as phthalic anhydride, isophthalic acid or the like,
20 and

(iii)  polyol, such as propylene glycol, neopentyl glycol or the like.

These components are reacted to form a basically linear polyester chain via a condensation
25 polymerisation process. Since the final step in preparing a polyester (the curing step) involves
an addition or chain polymerisation reaction with styrene, many commercial suppliers of
unsaturated polyester provide it in the form of a solution in styrene. Preferably the polyester

is a terpolymer of maleic anhydride, phthalic anhydride and propylene glycol.

30 The solution of unsaturated polyester and diacyl peroxide in styrene may be prepared in a

number of ways. The diacyl peroxide may be added directly to a prepared solution of

e added. 20 It has been found that -



After polynerisation is substantially conplete the bead slurry may be
transferred to a curing tank where the slurry may be stirred until the
reaction is conplete. For exanple in an industrial pl8ckaly.i30@3rmay be done
overnight. 20 The beads may then be sized by passing the slurry through an
appropriate filter, such as a vibrating filter, and then, if necessary, a

t hi ckener may be added. The pol yester beads prepared according to the
process of the present invention have reduced odour and toxicity relative
to those produced by conventional procegses. Simlarly paints 25 prepared
usi ng the pol yester beads of the present invention have reduced odour and
toxicity. The reduction in odour and toxicity is partly due to inproved

conversion of the styrene, and part]y dye to, the production of |ess
Vol atil e andnsuaed gRlyestsrin siysary oF ’é%Luveé).re-qiﬁf@?\fﬁddw%%avlgrswm@n&ged/ef

e "o e Rty AL b 190 88 HEABSEA RA L MIHL RN st
i nventi on) mﬁﬂb‘ehﬁdmﬁmgigeﬁﬁd@ﬁi@&%@deﬁtfaﬁﬁh.t hem nore pleasant to use, and,

by avoiding the use of DEA, there is an inprovenent in safety and
occupational health in the production plants. 18 Jul ~r, 2003 - 12 Wthout

wi shing t e.lim t D L e)i -SUr | . id
beads. dsi Aot e, B plBieniidHoleptr, bead ks Resk B w0 10p AP isheifef By
scheme. ThehighGpesd agitzﬁfonf iadtyrate 6104 BHrén/pobyestes blea@ qUEHI$ dispersioatda@nthérs be
believed to I nvol ve (I') aninitial SN2 attack by the amne to cl eave the

peroxi de | i dikated waitlyl fusther styrepe rorostyeeneipplyest¢roblend or dheigliacyl peroxide may be

nomol ysi "t SPARE iRl e e Bessrived bork ool bR shipbtuc Mol 88 F5imuse
(Wl l'ing, 185dolyestek!) StybéieZmupimeniadi cal can then initiate polymerisation.

(ii1) The amniumradical ration (3) can |lose a proton, nost likely via
abstractilOn by the benzoate anion (2) to generate an am noal kyl radical (5)

whi ch i nitiat | v.rer.i ' Sat 196 971 & 1975). 15
e b A RT3 R Bach e B 5 SRl or
reaction Ofeﬁaﬂﬁnl@ﬂm%zi}x&i?d‘m/ﬂd@d@ 1dhk @ase 6F WIBND @hig ¥ éU'nU@ﬂiEﬁtly &Rled WAt @B
(3), and the benzoyl oxy °(4) and am noal kyl (5) radicals ) and’it 1s the

exi st ence odiacyleperoxidepe styrepe oaalstyrgne/pdiyester inkix aad ptirred bd forfmoa salintdorl. o@ther

initiation eff.i.ciencies iLnherenf in pol rizations.initiated 20, .

ani nel per ox?‘{fﬁt%@u‘ﬂ?“&i‘g “f"l\ll‘ddglq ?’dj§3° Epﬁg.'?lsgﬁm &'?’F’&ﬂ'f'ﬂ?l}oswtﬁl %ﬁPE’é‘on of

groups Ryar gnabhitdled g&ges?&nm{jaém i (ri?ytréx?énwﬁli_)geﬂéiﬁﬁ %€ She following
oh- pat hway poly r

excl usi vely through radi ca S an merizati on does not occ
composition:
wt%
Styrene 5-40
20 Unsaturated polyester” 40-95
diacyl peroxide 1-5
TiO, 0-45
other additives 0-2
25 *65% NV in styrene

The next step in the process is the preparation of an oil-in-water emulsion. This emulsion
may be prepared by adding the above organic solution to an aqueous solution containing
suitable stabilisers and/or surfactants.

30



(Bartlett, 1947) . The reason for this is that at |east one group R nust be
aryl to provide 25 sufficient activation of the N-O bond in the

benzoyl oxyammoni umration ( 1) to pernit homolysis tl8 <y 2003 rate
conparabl e to those of the conpeting non-radical reactions. Furthernore)
the aryl substituent nust be one which can achieve the spatial orientation
necessary to provide such activation (Huisgen, 1965). 30 Substituents on
the aromatic ring of a dialkyl arylam ne, depending on their position and
el ectronic character, affect the ratesypf steps (i) and (ii) in the manner
usual | y associated with 18 July, 20Q3 -13 ionic reactions at a-aryl
centres. For exanple, an electron donating nmethyl group produces a 10-fold

i i in, Bt Kk -f.0l. .
| ner ease | Al Ruet is fimb i iR Rerd R IR R neriin b hing
substit uents GagHed lﬁn&'r fg@fagatfcaéoﬁdiﬁﬁﬁsr. eﬁiﬁc?aqubéus: [fh;ﬁ@%&céseﬂhéah Sink 9 pR¥vent an

substituents wll also behave in this classica predi ctable 5 fashion:

el ect ron deredssivg tampesatuteurise durinig the aeactionr e atcommescial saake it e tenvienient o
hydrogen) while el ectron withdraw n sg@st'tuen.ts will tard it ..

regar dl ess PBIPttHe ipplngﬂwmegwﬂ BeoRids SolHOR Iay e insulpied kpsss! opggining g
1957). T : ; [ ' £ ivhténduct i on
imes ) andonE B AR s edtD M w T B e e o
purely practical grounds el ectron donating substituents are preferred
because th | ead to sharter curing,tinmes ereas. el ectron wthdraw ng,
substi t uent eég[pgeés ?@H@}Bﬁllibmg%g‘“t?#&‘l‘é@n’\ﬂﬂmg by S%&“gbﬁa%gfﬂgﬁqg‘ﬂ d??ﬂi?t size

i ncreased i QL atd.om. t ' [

gt mpr 5 e drel Bl S AgHs it E o50AaRE WGt HORNh cblecd By Bt |
two. This i160/msnoké kslally 16gmueeSaubwithtauepsize @f 20am tor5Ozmt, most usgpllyespoal so
pronote or retard various sjide reactions of the amne or the am nium

radi cal 10ae0em yith agnsizetof @boyti40ui ng and pol ymeri zi ng radical s and

t hereby counteract the beneficial effect of higher rates of initiator

radi cal generation. These side reactions of (3) may occur at the N alkyl
groups by fedrtRe Hesired Particle iz ichiEvBd al io Medessuty @ curet thapoBmer! MbRDE tigd
one al kyl group (Walling, 1957: Sato, 1969), at the aromatic ring, |eading
to the intBEDRLG Ynings usafuk incthe preseny inyention are\splidssgThisois7in coptragt weith DEA
1989), or, .i.n.,sone,cases, at .fthe ring substiiu itself. | pproved. .
conver si ond tﬂ?lblsc?) HQP eﬁfﬂfdlgg@nlt il“hg?‘hvégﬁgis@ @ﬁ%”%g’iﬂ%%ﬂ?ﬂ" In a paint

N, N- bi s(& féﬁﬂx?)ﬁﬁmetéa}ﬂ)ehﬁﬁtibt A6 2ddifiof ththe oAPRSAAtEr eRURISHE Prefratly ¢he paint
N-hydr oxyal kyl' groups and ring substituents suppressing side reactions.
These si de compatbictsolnent isea watext miscibdd selyendisueh tasiant aleohadi foreexample ethandune

initiati i cal dyuctively. J, t Sigpifi .of th

above. ment iSONRecEdebl &= Brepsirae refGenl ALK EVBURRL B SoB e iF rdmrmsaged o
the hydr ogeihaigimurDsdrtidfhl SGlvédtVilsel 'Woil ddjRnd a R| sohalilig chatdctOistRb f&he 30
benzoyl oxy or sone other radical. The inimumration é&aéorrred initially

wi | | hydr olayomsatic/amine and thecpanticwlyr panitrprodue) taawhichrtheb e o bg addsdgh
alter natidle non- deal kyl ati ve pat hways and

It has been found that several of the aromatic amines useful according to the present invention
act as bead coalescents. Accordingly it is desirable to add the amines in such a way as to

avoid pockets of the amine forming in the oil-in-water emulsion.

25 This can be achieved by adding the amine as a relatively dilute solution in the selected
solvent. Preferably the concentration of the amine is less than 15%, more preferably below

10% and most preferably between 5% and 10% by weight.

It is also preferred that the amine solution is added to the oil-in-water emulsion as a spray or
30 as a series of thin streams, such as through a spray nozzle, into regions of high turbulence or

movement. It is also preferred that the rate of stirring of the oil-in-water emulsion is



18 Jul p,
groups, including the 2-hydroxyethyl group. N,N-Diethylaniline wll thus
give rise to volatile and toxic N-ethylaniline and a&ﬂﬁa&ﬂ@ However)
in contrast the byproducts from N, N-bi s(2-hydroxyethyl) p-toluidine wll
t he deal kyl ati on product N-(2-hydroxyethyl) p-toluidine and

hydr oxyacet al dehyde) S al though the |atter conpound woul d be of transient
stability and would self react to produce a non vol atile product.
Furthernore) the deal kylation product);jin contrast to N-ethylaniline, is of
much lower volatility and toxicity. 10 15 20 25 30 18 July, 2038 -15
SCHEME 06H5 ~O O C6H5 OO 0.0CR + 0 Il 6H5 ~ RRN. > 2l ~~ OO-C6H5 R3 R Rs

D IR P b eSS Pk BB R

(1) (
+.

R3

10

15

20

25

30

2003 - 14 products are possible for sone substituted N al kyl

RAH2C- N * importanfo fitd knd2orrt&HHalardce Herlvee iiinifnising~phebile( §i2e ReductiGd 4nd/

maximising distribution of the amine.

In order to maintain stability of the emulsion during the exotherm, it is preferred that stirring
ceases after dispersion of the amine in the emulsion. Following the exotherm, i.e. when there
is no further temperature rise, stirring may be restarted. This can be important to prevent

settlement,

Redox "spikes" may be added at chosen times after initiation of the polymerisation if desired.

An example of such a spike is ferrous sulphate solution and sodium erythorbate solution.

The redox initiator system according to the present invention may provide a short cure time,

with a shorter induction period and a steeper exotherm, than is achieved using DEA.

After polymerisation is substantially complete the bead slurry may be transferred to a curing
tank where the slurry may be stirred until the reaction is complete. For example in an

industrial process this may be done overnight.

The beads may then be sized by passing the slurry through an appropriate filter, such as a
vibrating filter, and then, if necessary, a thickener may be added.

The polyester beads prepared according to the process of the present invention have reduced
odour and toxicity relative to those produced by conventional processes. Similarly paints
prepared using the polyester beads of the present invention have reduced odour and toxicity.
The reduction in odour and toxicity is partly due to improved conversion of the styrene, and
partly due to the production of less volatile and less toxic initiator residues. The process
avoids the use of DEA, which is toxic and volatile, and can be performed without AIBN. The
lower odour and toxicity makes the beads according to the present invention, and the paints
prepared from them, more pleasant to use, and, by avoiding the use of DEA, there is an

improvement in safety and occupational health in the production plants.

be



CeHS/ Y (4) H0O0 Y (s) HNRa Y/~ .... (i) ....(ii) ....(iii) OHO Cells
RACHO ....(iv) .... (V) 18 July, 200G3 - 16 The invention wll now be
described with reference to the foll owi ng exanpl es w8y, 20933t e sone
preferred enbodi nents of the present invention) together with sone
conparati ve exanples. However it is to be understood that the particularity
of the follow ng description of the invention is not to supersede the
generality of the invention hereinbefore described. 5 Exanples E~mmle 1 -
Comparative This conparative exanpl e, Eﬁsed on the use of

N, N-di ethylaniline) is typical of the results | O obtained using
conventional processes for making pignented solid polyester granules

(beads). A 1 kg sanple of pignented solid bead slurry was made using the

process ouWitheaviskingse berlimited b thegenitds balieveddhatthe enringead the slid bpadHineng de
had a topsjize of about. 40 ~cm (ean Si = . The free styrene
level in tAgPEEEY ‘E}?HL‘P%SX‘%NP% CEGYS %ﬁ%@ggwﬁ@%}lﬁrﬁﬁn s 15 exanpl e) was
5200 ppm Stage Material W. A Unsaturated pol yester solution' (65 %NV in
styrene 5b. 47 nononer) Styrene 22.92 Titanium di oxide (Tiona RCL575, ex
M | | eni um Theomgehanisml @rad2alCfoemation ad Sibsegientinitiation pdiejievadeto inwolut i on
64. 05 20_C Styrenel9. 48Azobi s(isobutyronitrile)l.24Benzoyl peroxide (75 %
paste i P wat er)7.03Unsat urated pol yester solutionl38. 74D Water328.347.5 %
polyvi nyl %%)COhOJn iﬁﬁiapﬁ,',?ﬂééﬁ bé:iﬂe anitfe iy SlesVENRE Petbxiae kihﬂf@sﬁd expel a benzoate
sol ution3132. 97Aer osol " MA- 8046. O5E N. N-di et hyl ani |'i nel. 16

anion (2), forming a benzoyloxyammonium cation (1) (Pryor, 1993) which then

(ii) undergoes homolysis to an aminium radical cation (3) and benzoyloxy radical (4)

10 (Walling, 1957). The benzoyloxy radical can then initiate polymerisation.

(iii) The aminium radical cation (3) can lose a proton, most likely via abstraction by the
benzoate anion (2) to generate an aminoalkyl radical (5) which can also initiate
polymerization (Sato, 1969, 1971 & 1975).

15

Alternative pathways are available for the decomposition or further reaction of the

benzoyloxyammonium cation (1), the aminium radical cation (3), and the benzoyloxy (4) and

aminoalkyl (5) radicals, and it is the existence of these competing pathways which is
responsible for the low initiation efficiencies inherent in polymerizations initiated by
20 amine/peroxide couples (Walling, 1957).

In particular, when all three groups R are alkyl, the benzoyloxyammonium cation (1)
decomposes exclusively through non-radical pathways and polymerization does not occur
(Bartlett, 1947). The reason for this is that at least one group R must be aryl to provide
25 sufficient activation of the N-O bond in the benzoyloxyammonium cation (1) to permit
homolysis to occur at a rate comparable to those of the competing non-radical reactions.
Furthermore, the aryl substituent must be one which can achieve the spatial orientation

necessary to provide such activation (Huisgen, 1965).

30 Substituents on the aromatic ring of a dialkyl arylamine, depending on their position and

electronic character, affect the rates of steps (i) and (ii) in the manner usually associated with



18 July, 2003 - 17 Notes: 1. Terpolynmer of propylene glycol/maleic
anhydri de/ pht hal i ¢ anhydride. 2. Solution of 88 % hydrol ysed pol yvi nyl

al cohol (eg Poval 224 ex Kurary or Airvol 540 ex Adrl§hbﬂﬁhﬂﬂ§¥§3. Nat r 0so
ZSOHR (ex Aqualon). 5 4. Sodi um di hexyl sul phosucci nate surfactant (ex
Cytec). cd 1. The titanium dioxi de was di spersed by high speed m xing in

t he pol yester/styrene blend 10 (stage A), followed by letting down (stage
B). This was carried out in a 500 ni, open tap round can. 2. Stage C was
prepared by first gently warm ng and §|ng the styrene with the

azobi s(isobutyronitrile) and the benzo peroxide in a derinmed 250 nlL can.
When the 15 peroxide and azo initiator were fully dissolved) the pol yester
sol ution and Aerosol MA-80 were added. The solution was then added to

st ages A&B iORif reactens ationgry! gentuogy Fapexampie, an dection slgnating gethph greup progduges |

A Cwer o adeltolEERE b EirRlacky 7 b RO B WS e O iR R R
40t 2C. 4. Shagpositioh; WRIIE ahtgstirdd Gethdeawing 3ak9a BhlviwlQibstitueht’ dadSest 03 f1dNpaten
oil-in-water emulsion. Stirring was continued until the desired emul sion

dropl et si secreass. dtfs exnpected ﬁ:@p@thzresuhsmms wilkalsochehavezia this slassicdly-predictabls

N, N di et iy R st bfabhe sisuiveb S RGSH e bRt GoRGid PASEomen vt

proceed. Tfél%cﬁ@ﬁ‘ wiR8ravkihg Sub3aREnd wilkrdedte fit”?égatd!&b' bﬁﬂkutp@mﬂbﬁ‘ bR il3e@krho,
| osses. Thelnductlontlrremthlsmaeupvvas O mn while the pea

exot her m ofméig©rymesay €¥aling, 3939+ 40 30 m nut es. 18 July, 2003 -18
Exanple 22 In contrast to exanple 1, a slurry of pignmented solid polyester
granules with inproved odour and | ower free styrene was produced using the

process desgjel ARt hROtte méke oBFREsy 'n'ihnlfeﬁ al cﬁ&g%@fﬂ’inﬁu&fonsﬁrliésf ¥ind ﬂﬁo% theh

topsi ze of about 40 ~m (nmean size about free styrene 5

bead sl urlr ym(ameqml‘ed/\EBreadpp@k eABthetm. %ﬂmlOrd;m)relqua@ﬁ@logrppmds(ﬁt&tl%llcbamng1an
that seen in exa f the slu ilﬁwer and nore pl easant
odour . The SEPSEHYG Eired e icbed, R hittis ot s Bt Mestean

dropl et sizg iwi 5?“%1“&’% c&@gﬁ{]r%?c%r%qqld“m lon tinme was 2 mn while

t he peak exot C was reac m nutes. 10 In order to avoid
bead coal escence early in the polynerisation a 10 % solution of HET in
propyl ene 0 and water was added over aboyt, 30 seconds in a fhin stream
whil e sti rm F‘}S‘H“C’Fﬁéeds'iaqu od r‘m%&o“t‘ﬁ’éﬁﬁ? GPnsequest higher radjcal

period ofst Srgﬁégil 9?4@?& @Bhﬁ?m%’%{cﬁ’ﬂ@ Hcor 5%8%%{»&%{1&@% ATHRi€

concentrate was use recoal escence OCCUI’I’Ed

whi ch | ed tmosuhkcﬂwbbcme siibstituents loa dhd ab@eudnﬁnglmapalsagrcfmtaed retdrd various side
St ageMateri al W. AUnsat ur.at ed_pol yester salution (65 % NV.in

st yr ene55. FEREABTRL theamingenthe sutmivng fadisdl sakon ¢ vmhethe Aptighingrangd Rokymerizing
CR-828) 177
CR 526) 177 BIEHI S ey POIN& ! g SRhbhGANGHecd AETUE TR RRRMAY hadical

sol ut i on136geAlrAdomsS Cﬂheﬁdﬁsﬂ@ﬂeaéﬁons of (3) may occur at the N-alkyl groups by abstraction of a
20 hydrogen atom leading ultimately to loss of one alkyl group (Walling, 1957: Sato, 1969), at

the aromatic ring, leading to the introduction of further substituents (Walling, 1957; Srinivas,
1989), or, in some cases, at the ring substituent itself. Improved conversions are consistently
seen in the case of ring-substituted N,N-bis(2-hydroxyethylanilines, and this appears to ensue
from the N-hydroxyalkyl groups and ring substituents suppressing side reactions. These side
25 reactions terminate chains, divert intermediates, or consume initiating radicals non-

productively.

The most significant of the above-mentioned side reactions from the viewpoint of volatile
byproducts is the hydrogen atom abstraction (iv) from the radical cation (3) by either
30 benzoyloxy or some other radical. The inimium cation (6) formed initially will hydrolyze (v)

to a secondary amine (7) and an aldehyde, although alternative non-dealkylative pathways and



20 D Water 322.36 7.5 % pol yvinyl alcohol) solution 40.47 1.5 %

hydr oxyet hyl cel |l ul ose solution 130.80 E 10 % HET sol utions 15.66 Notes: 1.
Conposi tion: 10% bi s(hydroxyet hyl) p-toluidine (HET))180uly,q@2908ne gl ycol,
60b 25 water. In preparing this solution the HET was first dissolved in
propyl ene gl ycol by 18 Julv, 2003 - 19 warming to 50C and hand stirring
with a spatula foll owed by addition of the water. The procedure used here
was identical to that used in Exanple 2 except that a m xture of 5

di | auroyl peroxide and benzoyl peroxideas used in conjunction wth HET.
The quantities used are shown below. The free styrene | evel was 2000 ppm
(about 60 %Il ess than that seen in Exanple 1). StageMaterial W. 10

AUnsat t i 65, 9 . 19St 22. 80Ti t ani di oxi d
(o b P 2 BB St SO AR O g S iy
sol uti on201grbapSt W,dkP i k . Qvt. peroxide (75 %
bast e) 3. 500t Dl po“’f“ﬁ?ﬁ‘%spﬁgéﬁgﬁ% LOHITR " ok ubigiatifine ‘anc
hydr oxyet hy#cetddahyide; sHoweven; in cortfiat (e Beprodwts f/&n&@,@q-ﬂﬁééﬁ%&ﬁ '-ﬁlidhﬁﬁinéi n
propyl ene g{mgﬁé .(24 1z%EThe (Pc{ oc§d§re used here was broadly“sim’lar 1o
that used i EXams SakyIation produshNAZdwdeqxyesp obiidine are) hydzotymeetaiehyde,

initiator5 aldousigen i-qt I as,wel ], as, t-butyl
per benzoate - lsl%)di umme%r??ﬁg? ngt‘golg‘g?%? fgﬁr@éeﬁmag{gsﬁﬁy apd yeuldselieastito produce

added as a &pkeolatile product. dfurtherriidre, thi dealkylion &dﬁ&?f%gﬁ%ﬂ}éﬂ%@&&nﬂ%w

July, 2003 .- free styrene | evel was found to be p ' %
| ess t han tlﬁé?"é['gﬁrko‘f’?f ‘Eﬁ%{ﬁ’ﬂf gnditoxicly agi ng i s shown bel ow.

StageMaterial W.5 AUnsat urated pol yester solution (65 %

NV) 54. 16St yr ene21. 98Ti t ani um di oxi de (Ti oxi de |tHD2)173. 04BUnsat ur at ed

pol yester sol utionl94. 49CStyrenel8. 68Azobi s(isobutyronitrile)l. 19Benzoyl
per oxi deld 75 %) 6. 75t -Butyl perbenzoate2. 25DWat er 314. 927.5 % pol yvi nyl

al cohol ) "sol uti on39. 451.5 % hydr oxyet hyl cellul ose sol utionl27. 53Aer osol
MA- 805. 80E40% HET (i n propyl ene glycol)1.4510 FFerrous sul phate solution (2
% appr ox) 3. 37Sodi um eryt horbate solution (3 .5 % )34.941s1. 40 Exanple 5 -
Conparative This conparative exanple) based on the use of

N, N-di ethylaniline, is typical of the results 15 achi eved using
conventional processes for naking clear solid polyester granules (beads)

A 1 kg sanple of clear solid bead slurry was made using the process
outlined below. The cured beads had a topsize of about 30 ~m (nean size
about 15l5~cm). The free styrene level in the bead slurry approx 39 w. %
solids in this exanple) was 6700ppm
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20 18 Julv, 2003 -21

StageMaterial W. ASt yrene73. 68Azobi s(i sobutyronitrile)?2.05Benzoyl peroxide
(75 %) 9. 96BUnsat urat ed pol yester solution (65 % NV) 341.557.5 %
pol yvi nyl al cohol) sol ution69. 851. 5% hydr oxyet hyl cellul ose sol utionl126.1S5
DN, N-di et hyl ani | i ne2. 24procedure: 1. Stage A was prepared by first gently
warm ng and m xi ng the styrene, 10 azobi s(isobutyronitrile) and the benzoyl
peroxide in a derinmed 504nL can until the peroxide and azo initiator were
fully dissolved. The pol yester (stage_§$ was t hen added and the sol ution
was set aside. 2. Stage C was prepared'in a 1 L round can. The tenperature
of the water was chosen 15 such that when stages A-B are added the m xture
as a whole would be at 30 t2C. 3. Stages A-B were then added to stage C
under stirring to form an oi | -i n- wat erSEHEME on. Stirring was continued
until the desired enul sion droplet size was achieved (topsize 30 Vim

aver age size a?g;& 15 ,urn - about 5 mn of stirring). Stirring speed 20
was t hen decre fjéQ Be N Ndiethylanili was & hen added to al | ow
suspensi on polyneridatign to proceed. The ca surrounded by a thernma
insulant to nR@inisékQ?gb sses. The inducgi i me was nin whil.e-fihe
peak exotherm gl: 80C was r&athed—after 32 m nNes. 25 Q #% y, 20038 -22 E
le In contrasR%%® Exanple 5) a slurry of cleRflsolid poMes granul es

wi th inproved odour and | ower free styrene magaproduced usi ng the process
descri bed bel ow. The beads in the 1 kg sanple were of a s'gilar size to

t hose produced in Exanple 5. Tinme required to(Bchieve thié35 si ze was
simlar to that in Exanple 5 (5 min) while the induction time was 6 mn
with a peak exothermof 83 C. The free styrene |level was found to be
2600ppm (about 60 &pless bhan that seen in Exanple 5). In addition the
slurry had a | ower “&nél re pleasant odour. 4As with Exangbe 2 the HET 10

was added as a 10 é@s tion in grogylene éi\ ol and wat over about 30
seconds in a thin’'strgdamwhile stirring at Qééﬁbn1 Thes St . was tun%ed
off for the period ge!she exothermin or deRR3 avoi d bead a{ja?]%gation.(“
Stage Material W. 1RA Styrene 73.16 Benzoyl peroxide (75% 12.73 B
Unsat ur at ed pol yester solution (65 % NV)371. 83C Wat er 327. 057. 5 % pol yvi nyl
al cohol) solution69.§4ﬂ.5 % hydr oxyet hyl celkglose soluti99125.25D 10 % HET
sol ution20. 64
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20 The procedure used here was essentially the sane as that used in Exanple

6 except: - azobis(isobutyronitrile) was incorporated into the organic
phase, and 25 - a 30 %sol ution of mchl orophenyl di &S dWya@0Q3 (i
propyl ene glycol) was used to initiate the pol ynerisation. 18 Jul 3i, 2003

- 23 The free styrene |level was found to be 4500ppm (about 30 % | ess than
that seen in Exanple 5). Process staging is shown bel ow.

St ageMat eri al W . ASt yrene73. 03Benzoyl peroxide (75 %

) 9. 96Azobi s(i sobutyronitrile)2. 035 BUngat urated pol yester solution (65 %
NV) 371. 09CWAt er 338. 437.5 % pol yvi nyl al cohol) solution69.211.5 %

hydr oxyet hyl cel | ul ose sol uti onl125. 03D30 % m chl orophenydi et hanol am ne
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Tetrahedgon Letters 24) no 14, pp1459 1462. - Sato, T. & Osu, T. (1969).
Vinyl Polynerisation Initiated with Dinmethylaniline N15 Oxi de and Met al
Salts. MakEsamplesChem 125, 1-14. - Sato) T., Takada, M & Qsu, T. (1971).
Vinyl Polynerisation with Dinethylanilinel Cupric Nitrate System Makronol.
Chem 148 ) pp239-249. 20 - Sato, T.) Kita, S. & Gsu) T. (1975). A Study
on Initi atEgém%E_}\é_@t Jeohoereri sation with Diacyl Peroxide-Tertiary Am ne
Systens by  Spi rappl%‘é—l'é'chni gue. Makronol. Chem 176) pp561-57I.

Srini vas) Yhis&opatative exaniple,( U380 pn themuseeof M MNidiethyRadling, as sypidal Bf theyresults
Per oxi des. 5 J, O.g. Chem, 55, 1786. -, Wlling,.,C . 1957) . Free
Racl oal 30; ADBIRLHiBh RS snaryBEessaRddr ane PISBITHeAPIIL ol etignaraules (beadsh
July, 2003 - 25 Those skilled in the art wi || appreciate that the

i nvention described herein is susceptible to variations and nodifications
ot her t hanAt hkgsamplef pignadnted Mdrda&bemrryl was mada.')u:*.ing tlm:lpmstssmﬁtliﬂedtbetdve

i nvention jncludes all _such vari atjons i fication fall within
its spirit Bﬁﬂ“@@@ﬁé‘s withencapsulated Sitaniyrg 19"#{;0195@5‘0@34‘3 251‘% ean size

features, GOMROY LnYNTHeMHe SYRANIE! in the bead sturry (approx 49 wt.% solids in this
15 example) was 5200 ppm.

Stage Material Wt.

A Unsaturated polyester solution' (65% NV in styrene 56.47
monomer)
Styrene 22.92
Titanium dioxide (Tiona RCL575, ex Millenium Inorganic 180.42
Chemicals)

B Unsaturated polyester solution 64.05

20 C Styrene 19.48

Azobis(isobutyronitrile) 1.24
Benzoyl peroxide (75% paste in water) 7.03
Unsaturated polyester solution 138.74

D Water 328.34
7.5% polyvinylalcohol solution 41.13
1.5% hydroxyethyl cellulose solution® 132.97
Aerosol MA-80* 6.05

E N.N-diethylaniline 1.16

1000.00



5 referred to or indicated in this specification, individually or
collectively, and any and all conbinations of any two or nore of said steps
or features. Throughout this specification and the cll& Julwh2003f ol | ow,

unl ess the context requires otherw se, the word "conprise”, and variations
such as "conprises"” and "conprising”, will 10 he understood to inply the
inclusion of a stated integer or step or group of integers or steps but not
t he exclusion of any other integer or step or group of integers or steps.
18 July, 2003 ' -z6 THE CLAI M5 bEFI NZN 7THE | NVENTI ON AnE AS I rOLLONS: 1.
The use of a diacyl peroxide in conbindtiion with an atott'tatic am ne of
formula (1): . . /R~ .. ArN ~l) 5~z RWEHBH is C -C- alkyl having at

| east one hydroxy substituci~t or -(Cli R CHR - Hwhere nis 1to 10 and

each R is ﬂeﬁepeﬂdeanfmlwf@éP@ﬂylFﬁe&Wcﬁ/@ﬁlﬁlc@“hyéﬂ‘d%(PW"‘: apipydride. i 5: ¢ - C-

ailryl optionally su 51EohBY @F PEVal FEOKrarg Tor Airvol 54
-(CHR CHR -O~, H mh%rﬁdﬁbh%%%@dmﬁgﬁ%&ﬁ"y |€°sh |§ ependent |y aslg otrac'gré?:ll f(r)om

H and C-C3 allcyl; a%dir Pmdugty. an optional |y substitated aryl group; 15
as a redox iviti.afli rﬁat&%fﬁ%@ﬂkﬂb q%lg@ess for the nxarrufacture of

poi yestcr granul es by suspensio risation) . . 2. ' Use according to
cLai rnn 15Werei n 4R &xdmnﬂhhaybsulpilmmm@sucf@ctauktyngcQ)ups havi ng 20

term nal hydroxy substitucnts. 3. Usc according to claiml or clainx 2
wherein one or both of R and R2 arc hydroxycthyl groups. 25 4. Usc

accordi ng ém%@mgre of claims | to 3 wherein Ar is an optionally
substituted phenyl group. 5) 1J'se according to claim1l wherein at | east
‘one of Rt and Rz is -(CHR CHR'O)nH where nis 1 to 1,0 and at |east one R

on each -( nit.is hydro & accor t l.ai m
wheretn boh RE Bipmhigy fibdedps WibieR Gy migh Speetl A GE Ry blarfeicht Beng
-27 7. Use aC(éQfg@'A[)Flfdll@w@h By Recing\GRVE(sthgf'B)! This WREOM tied bRURA assabm bpérep
with at | east one el ectron donating group. 8. Use according to claim?7

wher ei n the atound&sn. one el ectron donating group is selected from phenyl,
Cl-C6 al kyl and C~-Cs allcoxy. 9. Use according to claim7 wherein the
phenyl group is no~to-substituted with an el ectron donating group in the

meta or parf BagklCORas prepared by first gently warming and mixing the styrene with the
azobis(isobutyronitrile) and the benzoyl peroxide in a derimmed 250 mL can. When the
15 peroxide and azo initiator were fully dissolved, the polyester solution and Aerosol MA-80

were added. The solution was then added to stages A&B while stirring,

3. During steps 1-2, stage D was placed in a 1L round can. The temperature of the water
was chosen such that when stages A-C were added the mixture as a whole would be at a
20  temperature of 40+2°C,

4. Stages A-C were then added to stage D under stirring to form an oil-in-water emulsion.
Stirring was continued until the desired emulsion droplet size was achieved (topsize 40um,

average size about 20 um - 1.5 min of stirring at 1000rpm). Stirring speed was then
25 decreased.

5. The N,N-diethylaniline was then added to allow suspension polymerisation to proceed.
The can was surrounded by a thermal insulant to minimise heat losses. The induction time

in this make-up was 20 min while the peak exotherm of 76°C was reached after 40
30 minutes.



1:4 10, Use according to claiml wherein the aromatic ami ne of fornre~la I
is selected fromN-ethyl-N hydroxyethyl ani3ine) N ~l-bis hydroxyethyl

ani line, N-ethyl-N hydroxyethyl -ptoluidine and N, N- b18 July, 2003

hydr oxyet hyl -p-toluidinc. 1 x . Use according to claim1l0 wherein the
aromatic amne is selected from conpounds of 15 the formula Il: Il R
~@34-CGR' 20 where R and R' may be the sane or dif~fercnt and nay be
optioally substituted al kyl) optionally substituted aryl, or optionally
substituted al koxy. 12. Use according t)jg-cl aim 1l whexeua the diacyl
peroxide is selected fromconpounds of fornula I1: 25 . ~. 0. 11 ~~11

R=COOCGCf~ where R and R' are independently selected from optiatiaDy

substi t ut e% , optionally 30 substituted aryl and optionally
substitute 18 Julv, 2003 28. . 13, Use according to claiml

wher ei n t henQomeast tpexampilele, asmﬁgho)f?fgmawsompayesﬂ@ grmxesmwmpm&dfcﬂbuf he
preparatioa o solid polyester granules conprisin S (~ prepari

sol uti on ofandjewerfres stirene wag predieedsingthe pyacepredessiited belovst %@h@ads i the 1

ol o1 on (RSP G e ad £ x0iRIE of D0 L o A6 2 S, T B e
~0 . /R~ ﬁnhlthebeﬁa smﬁ%f_gﬂgzh was ?prmgaww sdniamasazsob DBl (50%ed3XRHIOENt seen

substituent, or where n is to TO and each R is
i ndepct dennleyamxelbeldtaadiﬂtersbxwh 2 lagrer @nd maxqpleasanmdous GheGtirringme in this

wb-ace n 3 SARE G 18 Enive i, Qe el SKABEN Fied BPER i b 00RO ™
G291 o2l kothduoked ime s 2 1R WIlld 88 pLiexSHibSi 6o WAl bachb bt BLR AR

reaction of said aromatic am ne of formula and sai d diacyl peroxide 25
produces flee radlcals capabl e of |n|t|at|ng copolynerlsatlon of said

A5 A di .m 14
Urher L1 nig Ha " ZES i Bar Phleene i o e PTRERTIR AcOh cofidoR B HET
anhydri de, mbiide ?co’%'ﬁﬂ& Wdtéi%@s“ﬂld@d Bvet! MBS 20 deeOnds 1§Q thin- strearﬁ@vhxlé str?rm

process accqr |ng laiml4 andrclaim15 wherein a fignment 1s include
said . SO LatiabhutOSOO rpm Jihleystirz0 @@s theadurned off for the period of the exotherm to avoxd

bead aggregation. In contrast when a more concentrated solution of HET (25 %) was used,

bead recoalescence occurred which led to a fraction of unwanted large beads being formed.

15
Stage Material Wt.
A Unsaturated polyester solution (65% NV in styrene 55.54
monomer)
Styrene 22.54
Titanium dioxide (Kerr-McGee Tronox CR-828) 177.25
B Unsaturated polyester solution 64.04
C Styrene 19.63
Benzoyl peroxide (75% paste in water) 13.82
Unsaturated polyester solution 136.45
Aerosol MA-80 1.44
20 D Water 322.36
7.5% poly(vinyl alcohol) solution 40.47
1.5% hydroxyethyl cellulose solution 130.80
E 10% HET solution’ 15.66
1000,00

Notes: 1. Composition: 10% bis(hydroxyethyl)-p-toluidine (HET), 30% propylene glycol, 60%
25 water. In preparing this solution the HET was first dissolved in propylene glycol by



unsat urated pol yester and di acyl peroxide in styrene. 17. A process
according to any one of clainms 14 to 1G wherein AISN is included in said
sol ution of unsaturated polyester and diacyl peroxi dk8iJuly,\ 3003 5 18. A
process according to claim 14 wherein the solution of unsaturated pol yester
and diacyl peroxide in styrene has the foll ow ng conposition: w9 al0
Styrene. 5- 40Unsat ur at ed pol yester' 40-93di acyl per oxi del - STi Oz0- 450t her

addi tives0-21S where the wt9b of unsaturated pol yester is cxprtssrd on the
basis that it is 650 NY in sryreue. 19194, process according to any one of
clainms 14 to 18 wherein the stabilised oil in water enmulsion is prepared by
addi ng the solution of unsaturated polyester and di aeyl 20 peroxide in
styrene to an aqueou i 4Lk it idd "

Surtactant. 20 A progRi ' S5COR ARt Aty ThBL byBbBI0 B vater,
is dissolved iz~ ~a paint conpatible solvent prior to addition of the oi

iri waicr emulsion. 2S 21. A process according to claim 2D wherein the

pai nt conp olvent is a water m scible solvent. , . . . .. 22. A
" proce ac ' ' 1Sl t, 4
Bl Gono . - 30 15 prasedyfe Gt fbré wal #RGALA b L tBLEn Do ExBi il bye, of

i s sel ectsedilairsphpesdXideahd benzbyllperoxide-was usedlity caljuretion pithHET N 'hglquantities

18 July, 2003 -30 24. A process according to claim 20 wherein the am ne

sol uti on hisedare shewe belowe ehherfrge; soirersy leve ast2999 ppm (aqy, 6Qi%; gt tharp that aeen
process ac?xf’ﬁgl-uﬂget claim 20 wherein the am ne solution has an amne 5
concentration o ]Ie § than 10% by weight. 26. A process according to claim
20 wherein the am ne solution has an am ne concentration of between 5 % and
10 % by weight 10 .27 A process accarding to claim?20 or claim?24 wherein
the emul sion igtag0i t atvggteydd) | € the amine solution is added. 28. A pypcess
accordi ng te—elatHm-2r—meret+Ai—the—ahRe—setut-oRr—-s—added—as—a—Spray—y+—as
a seriesigof thiA stredimatundted pelgestsrsotioni(65%MEVenul si on of hi gh 56.19
turbul ence or novenentseyrbhe 29. A process according to claim 27 whepego
stirring is ceased af tyfnfins8B% ie?*i’io%detlﬂﬁmm ne in the enul sion. 13g.5A
process ac a4 a¥a a a - aa O iV aVaVala QS a¥a S aVaaasaVaVa¥aVa a A a¥a
20 exotherm 31B Sol i ctjmﬁlyasdgély@t@rmlm@nprepar ed in accordance wgllyg he

rret hOd Of b:ul I 4If|' 2\J OO I T AWJL. AL,
_.ALN9. AL. A" a9.@ (r.AStyreht\L. ALaL. A. A" N. AHLy. A; . A&uY. A( & As(. A9ue. M138
cAu, . AN A" Ay. AsS. AADaubS pefdiiddE ?L: ! ' 59=0 7.00
Benzoyl peroxide (75% paste) 3.50
D Water 326.68
7.5% poly(vinyl alcohol) solution 40.92
1.5% hydroxyethyl cellulose solution 132.30
Aerosol MA-80 6.02
E 40% HET solution (in propylene glycol) 3.94
15 1000.00
Example 4
The procedure used here was broadly similar to that used in Example 2 except:-
20

- azobis(isobutyronitrile), a thermal initiator, was incorporated into the organic phase as well

as t-butyl perbenzoate

- sodium erythorbate solution and iron sulphate solution were added as a spike (15 min after

25 initiation) to improve conversion.
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U] c”a] ca] ca] ca] ca] ca] ca] ca! 3+4- 455 6j 6666; 7~7777$85888888+9999L.: : Y,

; <<; =R={vql gb] X] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

U cral cal catcal ol cal ol s gheabedl SRk a6 abssah ok AL AL BB Bk @
L{val gb] XI gf3] 4id [ gah%@ﬂoqa] ca] caV] ca] ca] ca] ca] ca] ca

U c”a] ca] ca c?g %@ cal calcalca U c”a]c”*a] ca]ca]ca]ca]ca]ca]ca]ca
LLpLLMMVM_NNO- G200 P4QQQ_RRRSXSSS) TTT?WV V\U\NﬁIV\{ qu gb] Vv

Ul c™a] ca] ca

U c"al cal cal cadtagd cal (théﬁhlla] ca] cal dv W W,
XaXc X YYZYZZZH e rHia—g e rtrot—-tistv-
U] V] ca] ca¥] ca] cAV] ca] dkid]madterhﬂmﬂgester solution (65 % NV) 54.16

U]l c”a] ca] ca] ca] ca] ca] mgreﬁ caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] gajoga
pasayaaaDbbb, cce_ef 6ghg ma*id@mgg,@eemmyl kNkzuni d*YIl gb] V 173.04

Ul ] cay] ca] calea—hetetcatcateatecateateateaten
U c”a] ca] ca] Ca] Ba] ca] dhisata}ated ml}remdrcsa]unahca] ca] ca] caV] ca] ca 194.49
NkPkckhkj k
U] ] cal] ca] cal] cﬁf] caU] &4rera] ca] cal] ca] caU] ca] caU] ca] ca] caU] ca] ¢ U] d&J68a] ca]
ca] ca] ca] cal] ca] ca] cal4zohis(isducaonirdile} <| Al DI FI H Wfl ol siwyl}I 1111 I1 lwl I11n
KnTnknn( oozupke [V gb]Béhg@] edoxadec(78%54a] cal cal ca
U] c*a] c”a] ca] ca] ca] cal frhegdieal] ca] cal ca] ca] cal ca] cal ca] ca]fgy] cajc
alU] ca oob5p FBD St A e
xZxi xwx| xx{ | ~~~pxr mhcWatgb] V] ] ca] c*a] ca] ca] ca] c”*a] ca 314.92
7.5% poly(vinyl alcohol) solution 39.45
1.5% hydroxyethyl cellulose solution 127.53
Aerosol MA-80 5.80
40% HET (in propylene glycol) 1.45
10 F Ferrous sulphate solution (2% approx) 3.37
Sodium erythorbate solution (3.5%) 34.94
1000.00
le S - Co

This comparative example, based on the use of N,N-diethylaniline, is typical of the results

15 achieved using conventional processes for making clear solid polyester granules (beads).

A 1 kg sample of clear solid bead slurry was made using the process outlined below. The
cured beads had a topsize of about 30 um (mean size about 15 xm). The free styrene level

in the bead slurry approx 39 wt. % solids in this example) was 6700ppm.
20
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Ul c*a] ca] ca] ca] ca] ca] c*a] ca] c”a] ca] ca] ca] ca 18 July, 2003
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Procedure:
1. Stage A was prepared by first gently warming and mixing the styrene,
10 azobis(isobutyronitrile) and the benzoyl peroxide in a derimmed 500mL can until the

peroxide and azo initiator were fully dissolved. The polyester (stage 3) was then

added and the solution was set aside.

2. Stage C was prepared in a 1L round can. The temperature of the water was chosen
15 such that when stages A-B are added the mixture as a whole would be at 304£2°C.
3. Stages A-B were then added to stage C under stirring to form an oil-in-water

emulsion. Stirring was continued until the desired emulsion droplet size was achieved

(topsize 30 .m, average size about 15 xm - about 5 min of stirring). Stirring speed

20 was then decreased.

4. The N,N-diethylaniline was then added to allow suspension polymerisation to proceed.
The can was surrounded by a thermal insulant to minimise heat losses. The induction

time was 18 min while the peak exotherm of 80°C was reached after 32 minutes.
25
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In contrast to Example 5, a slurry of clear solid polyester granules with improved odour and

lower free styrene was produced using the process described below. The beads in the 1 kg
sample were of a similar size to those produced in Example 5. Time required to achieve this
5 size was similar to that in Example 5 (5 min) while the induction time was 6 min with a peak

exotherm of 83°C.

The free styrene level was found to be 2600ppm (about 60% less than that seen in Example
5). In addition the slurry had a lower and more pleasant odour. As with Example 2 the HET
10 was added as a 10% solution in propylene glycol and water over about 30 seconds in a thin
stream while stirring at 500rpm. The stirrer was turned off for the period of the exotherm

in order to avoid bead aggregation.

Stage Material Wt.
15 A Styrene 73.16
Benzoyl peroxide (75%) 12.73
B Unsaturated polyester solution (65% NV) 371.83
C Water 327.05
7.5% poly(vinyl alcohol) solution 69.34
1.5% hydroxyethyl cellulose solution 125.25
D 10% HET solution 20.64
1000.00
20
Example 7

The procedure used here was essentially the same as that used in Example 6 except:-

- azobis(isobutyronitrile) was incorporated into the organic phase, and
25
- 2 30% solution of m-chlorophenyldiethanolamine (in propylene glycol) was used to initiate

the polymerisation.
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where R! is C,-C,;, alkyl having at least one hydroxy substitacit or «CHR'CHR'-0),H where
n is 1 to 10 and each R’ is independently selected from H and C,-C, alkyl;

10 R*is: C,-C,, alkyl optionally substituted with one or more hydroxy groups, or

-(CHR'CHR'-O)H where n=1 to 10 and each R’ is independently selected from H and C;-C;
alkyl; and

AT is an optionally substituted aryl group;
15 '

as a redox initiating system in a process for the manufacture of polyester granules by
suspension polymerisation.

2. " Use according to claim 1 wherein R and R are lincar C,-C, alkyl groups having
20 terminal hydroxy substituents.

3. Use according to claim 1 or claim 2 wherein one or both of R! and R? are
hydroxyethyl groups.

25 4, Use according to any one of claims 1 to 3 wherein Ar is an optionally substituted
phenyl group.

5. Use according to claim 1 wherein at least one of R and R? is -(CHR'CHR'0)H
wheren is 1 to 10 and at Jeast one R’ on each -(CHR'CHR'O)- unit is hydrogen.

30 - | .
6. Use according to claim 5 wherein both R' on each -(CHR'CHR'O)- unit are hydrogen.
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7. Use according to claim 4 wherein Ar is a phenyl group substimted with at least one

clectron donating group.

8. Use according to claim 7 wherein the at least onc electron donating group is
selected from phenyl, Cs-Ce alkyl and C,-Cg alkoxy.

9. Use according to claim 7 wherein the phenyl group is mono-substituted with an

electron donating group in the meta or para position.

10 10.  Use according to claim 1 wherein the aromatic amine of formula I is selected from
3 N-ethy)-N-hydroxyethyl aniline, N,N-bis hydroxyethyl aniline, N-ethyl-N-hydroxyethyl-p-

toluidine and N,N-bis hydroxyethyl-p-toluidine.

11.  Use according to claim 10 wherein the aromatic amine is selected from compounds of
15 the formula II:

R
R-C-0-O-C-R"

20 where R’ and R* may be the same or diffcrent and may be optiopally substituted alkyl,
optionally substituted aryl, or optionally substituted alkoxy.

12.  Use according to claim 1 wherein the diacyl peroxide is selected from compounds of
formula I
25 o "o
1 I
-C-0-0O-C-R" .

where R’ and R" are independently selected from optionally substituted alkyl, optionally
30 substituted ary] and optionally substituted alkoxy.
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15. A process according 1o claim 14 wherein the umﬁrated polyester qoﬁxpris&s a

terpolymer of maleic anhydride, phthalic anhydride and propylene glycol.

30 '
16. - A process according to claim 14 and'claim 15 whetein a pigment is included in said -
solution of
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where the wt% of unsaturated polyestes is expressed on the basis that it is 65% NV in styrene.

19, A process according to any one of claims 14 to 18 whetein the stabilised ail in

water emulsion is prepared by adding the solution of unsaturated polyester and diacyl
20 peroxide in styrene to an aqueous solution containing suitable stabiliser and/or surfactant.

20. A process according to claim 14 wherein the aromatic amine is dissolved in a paint
" compatible solvent prior to addition of the oil in water emulsion.

25 21. A process according to claim 20 wherein the paint compatible solvent is a water
miscible solvent.

22. A process according to claim 21 wherein the water miscible solvent is an alcohol.

. 30 23. A process according to claim 22 whereia the-aleohol is selected from ethanol, ethylene ~
glycol and propylese glycol. '
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28. A process according to claim 27 wherein the amine solution is added as a spray or as

a series of thin streams into regions within the emulsion of high turbulence or movement.
15

29. A process according to claim 27 wherein stirring is ceased after dispersion of the

amine in the emulsion.

30. A process according to claim 29 wherein stirring is commenced following the

20 exotherm.

31.  Solid polyester granules prepared in accordance with the method of claim 14.

25



