
;#$%&e3eE>>?lAB@^E6ETEx 15 April 2003   .     r'.'-          THEM 'r.'14?
pree^t invention re=aces t0 epoxy functional polyester resins, to a process
for their preparation and to outdoor durable powder coating composition
comprising them which have improved storage stability and overall 5 coating
properties. Epoxy functional polyester resins and outdoor durable coatings
comprising them, are known from e.g. European patent applications Nos.
639939A2, C?20997A2 and International application Nos. WO 9Q/23661 and 10
W~C 98;'2.'-.322. European patent application ho. DO.;~^~ _..~ drsclcs=s a
process for the preparation e. linear tertiary aliphatic ....._.._.. _  .
.E..`._,  .,_..= ( a ) at least one comound A' comprising  one mono- '_5
=uncticnal primary- or secondary hydroxy l group,:p and/or at least o^e
compound A" comprising one primary- or secondary hydorxy group and one
tertiary aliphatic carboxyl group; (b) at least one aromatic er
cycloaliphatic c dicarboxylic 20 acid compound ~ comprising two a=omatic-
or secondary    O. t.^.e   (C) at 1 east         g=ouws, which may
_.-:depe~e:~tly be a primary o= a secondary '.- c=cup.; and  (d) a~ G: a
-=OCXy1_C     a  al,p;=:-  croup and two  a  :ij'.:L".^.Xy~ g=G'.ipS,
w.^.=C.'1  each  be : =~:T3~~'    ,    15 April 2003 _ , ~ f ,`It.~:V. J
l..n."~ L:''i~ :11:._3r ratlJ C. CGT~~GL::15 .. ... . _ r:' r~_ ; Is : ~:
T'.' ~ _ : ?: where'~r. T~^-~h=;, y: ~a:~ges rr,cm _ to a ar.d 1' ranges
~rcm 



'7_~`, LO $, at a ~EI1;:'e~ctu'_'e Gi _rC:T: l~v t0 ?~~ W, L;rit._
essentially a;l _:'e no::_tertiary carbo:~:yl grGUps as i~=tial~y preSer!t
in the rcSCtiGn IC,l~:turE have IJeen reacted. l~9orecver is this
app'ication were diSClUSed pcly gl\~C~dylester =eS=nS Gbtain~bl2 by
=eaCtlng Sald -7.r!e~r i0 tertiary aliphatic carboxyl fu:~ctiGr~al
polyesters with an er.cess epihalohydrin in the presence cf a suitable base
and optio:al catalyst. Preyerably, the polyesters were reacted with
ep'_ch~crGhvdr~n. Both the specified lima= polyesters a-!d t~.e
cc-respGnding pclyglycidylesters i5 Ger_ved there=rom were used with a
cross-linking agent _ F~w~.._ co a t;. J 'ication ?~o. 07209iA2, linear In
,~.:rGpea.^. pate-: arF= tertiary carbGxS~' ~'~r.,ctior.al polyesters and
epoxy L',~::.. ~~G::.~.., pv:' ~ =StE= .'-.c_i:'i.. SrB ...~SC.:O.E.l
kr:~r, t::ES._ pp~ ~ragtEr reSlnS 4Jere p=GdL:Ced "'~w' ?'Ea.^.tl.^CI: a;
at least one aromatic and/or cyclcaliphatic c~rboxy:.ic acid compourld r
cor.:prising two aro:,~atica:,d/or secondary al~.phatic carboxyl crouas cr
the r anhydride thereo_, 2~ b? at least one hydro~:yl compound 3
compris'_ng two al'_phatic hydroxyl groups, which crouws each
ir:deper.de:!tly may be primar_~~ er secondary Y:ydroxyl groLps, c) -..
least Gne hydrov~~~l substit>~ted carbG~:ylic acid ~G rc^~y'ouna t~
co:~pr~si:~g at _east c..^.e tertiary aliphatic ca=cor:yl croup and tHo a_
~~:~a tic hyarc~;yl grouws, which Q=C ~S ccC.^. r.riCe~e:'ldcr? t~ ~~ TcV
.:re rrlTflar V C~ SeCCnCar'y' :'1~''~~:.?:`'~ rC'.:w'S, a::.:1 "~~
L~.....ai ly Cr'e C~rbC?:y ' -C aCl.d CJm~Ol:'1d D CC:1'1'~rlS~r:~ -, ~J
C.": Ca: bGJ:\'1 G=vl-'fir   15 April 2003 



:e ^l~^~ ,:._ r2t=O GW.C:T:D:i'.:^::_ ~.: ~: ~ : . .:~=1ng ( Y+~'-~ ) : ?:
: ~' : ~ r w:~erei:~ ;: =a::ges ~rcrr: 2 to 8, ~' rang~s fr~c,m ~ to 8, and
Z ranges from C to 2. 5 These polyester resins could be ~;sed ;.oget:rer
w_th a s'~rtab'_e curing agent For the prodv~etion of powder coat=ngs, or
could be convErted into t.':e ccrrespo:~d;ng gl_~'cidylesters, which ~n
combingtion w'_th a s~,::.tabla cu=i:~g agent co'~id be Lsed ier the
prod',:ct~on of powder 10 co~t'_nas. From WO 98/29828 a=a ~:nown linear,
tertiary carboxyl functional polyester resins obtainable by reacticn of (a)
at least one 1,9-d=carboxylcyciohexane (A) optio-.ally mi red with a
;~,inor weight fraction of an a=lane 15 GiC~=DOx~%~ 1C cCld, Co:itai.^.irly
In t}':e range Cir frOIl: 8 t0 _G v.a~J~.~:l cW.Ii.S ,'.' ! , :,; c. _a.=.~
_ o::= ,J._.^.V'~C ~ _. ;'.WC.`:.r ca=bor.yl is acid co:~pou:~d (3) ,
comprising a tertiary c=~ ._,....~C ,.,..=~C: C~'C',.:~ a:~'~ t4Tv al
.'rw~':ctl. }IVCrCxV1 g_oups, (c) op:.ior.a'_.y cne dioi co:npou^d (C)
co.:~o=:.s=. 2C two aliphatic hydroxyl groups, which may i:ldepe^dently be
a p=imary cr a seccndary hydroxyl group, and optionally (d) a compound (D'
) coTprismg one mo.^.of~:nctronal primary o~ secondary hydroxyl group
and/or a compound (D") comprising one primary or secondary hydroxyl group
and 25 o:~e tertiary aliphatic carboxyl groTUp, the molar ratio of the
compcunds (A+A' ) :3:C:D' :D" being ~:+~'+1:Y:X:M:N k~:~e=ei:~ ^!+'~ ::s
the range c' from 0 to 2, wherei-: x ranges frcm 2 to B, and Y _anges from
[2-(M+N)] to 8, at a ~e.T.pE'_'atL:rE.' C~ fr0::'l W'~ t0 ~~~' C, L:nt~~
eSSent=ally S11 t~.. n;7^-ter t.7.arV CcrCGxyl g=G',:pS 3S 1n1 ~ialiy
p~CeSent 1:7 L::E ~EcC~lO'1 Ii:i>:tu= -Ja`%C Deer rEaCteG;
pv_}%~lj~C=:yleSterS .-~~=Jed _r0.^" Sand D01'y%eStEr ::251I:Si :'1C.
CCc:.~i!~ CGI;:~CSltlOilS :Oiwpr'_51:'1C,. at least one ^C1~.'ESL_. re51 :
andi%OL ct _EaSi. One t'~...rlVg'_yClv:.\%l.CSte= .75 ~e5~...   15 April
2003 - 4  ~'-Jm ~J1'''.~. Gn;~~.~oC= S~C l::Wlv:'1 11:1: ar, L=t i 3"
Cc=JC?;\'' L::':CCr.OUa._ GC_yc5 tC:: rcSs.rS O~~a~ na~_e y' ~Ea: L.'.Cn C
a) ct least one compou::d P.i, comr,risi::a the =eaction product cf (1) a
r.lycidylester cf a mixture cf synthetic 5 ~:~ghly branched saturated
mo:~ocarbe:~ylic acids isomers cf crmula (R1 ) (r?) (~J)C-COOH (I), wherein
Pl, a2 arid R~ are all;y_ groups of _ro:r: i to 15 carboy. atoms, of which
at least one is methyl, each acid containing from 5 Lo 19 and prefera5ly
from 5 to 13 carbcn atoms and preferably 10 CARDUi;A clycidylesters, and
(ii) a rni}:tore of said sy_.thetic highly branched satLrated
monocarboxylic acids, a molar ratio cf 1 : 1 (CARDL'RA is a trade mark) ;
said component .'-`.l being cctionally mixed with hydroa:y pivalic acid
(A2) and/or hydrogenated diphenylolpropane (A3); b) 15 __ least ~,-~e
~_,:rat __. c,:c'_c~._'_pratic ui=ar~~c~:),lic ac~.d cor^.o-Jur.d B,
comprlsrng two GrO:TIGLIC- or saco:~;:ary aliphatic carboxyl groups cr the
anhydride thereof; _ __.'-.S :: .... _ ..._=..'`r.... '.:v;.~r:r _~_~,,.
compound C comprising a tertiary al~.phatic carboxyl group 20 a:~d two
al_phat=c hydrex)'1 groups, which may each independe::tl y be primary or
secondary hydroxyl: and d) optionally at least cne dice compound D
comprising two a?iphatic hydroxyl groups which may each i.^.dependently be
a primary o~ a seccnde=y hydroxyl group; the molar ratio 



25 of compounds Al: A2+A~:B:C:D being A1:(2-A1):?~+Y+1:X:Y, w!7ere~n ~.1
ranges fro:r~ 0.1 to ?, wherein '_' ra.^.ges from 0 to 6 and Y ranges from
2 to 8, at a temperature c. from 10J t0 ~~5 C, L:r:LI.L eSSen:1 a1 1 y
ay.'_ L~':e riC:r':-te~tl3r)~ Ca=L~OxVI grOUpS aS ::1t1311 ~.~ preSe^*' In
t~:a reaCtlOn 30 m_f:ture have been ieacte;:; :.cl yglycidyles tens de=i
ved f- m n i -~ p~l ),`S ~'_' ~~51.^.S cnW :Cct :.:?g CC.T1COSIt.iC:lS
__C.,~ S.r~~.. ..~ COm,_^..=151."X'., a t 12c5 t C~:: ^C1 )~eS ter eSl:7
a:'?d/Or a t 1 ea5 t Or.e pcl~~g' yc_d)'~ =e51 :-:.   15 April 2003 Z;~:10;
.'.Ch t.'12 ~.i."lEc?' teC~_._=1' c~~C~':S~'_C Car~CxV~. ~Li^~C ~.~On.%;~.
p0_ytrSt E= _S~::S ,=n~ ,'_I7~ 1J :_j' g_y.^.1QV'~ eS i.~'_'j thereoT
Enabled a ce=:..._.. rocress as to the reau~rements of excelien t o~.:t oc;
d'.:rabrlity ( :7V s tabi' lty ? and 5 ;esiSta.^.C'? against hydrolys-s ~n
the cured state, u,~ith reference to their ',:se in modem. economical'_v
aoolied powder c~:~a t' .ngs, trere is s :.i 1 1 a need fcr further
imarovement of this combination of properties. On the other hand novel
powder coating binders for 10 the exterior durable powder coating markat
derived `rom carboxylated polyester resins, cured with epoxy functional
acrylate polymers, have beer. proposed du=ing the Wate=borne, higher Solids
and Powder Coatings Symposzu.;,, Februa=y 5-7, 1997, New Orlea~^.s ~A, USA,
15 T Agawa and E D Dumain, p. 392-353, "New Two-component ='rJ:aW.W..C1:.~
.__...,._-S: _ ~. _. t.'._ ,r_ , ~,.~.. . _ r~.~3 .J Cure Alternative.
However, as indicated on page 353, further ~m,.T~rOVeTle::tS iiaV= ~.u
.":'E I'.'~c..-lE' ~.. e.rOs':Lr... :l:rv.~!'~E; y=_I;.~ ., 20 lower cu=a
temperat~~res and UV durability to rival that of automotive topco~ting cr
outdoor building par.El ~opcoating. The epoxy functional polj-ester res~r.s
obtainable accord~.r:g to the hereinbefore discussed documents, L5 although
showing attractive combinations coating properties, such as outdoor durabil
ity, flexibility, hardness, chemica'_ resistance comprise r;:_nor but sign?
fice::t amou::ts ;< 25 wt~! of sice p.=odscts, which bear terminal hycro>:y
ar.d/cr hydrolyzable ha=oger~ 3~ (Cy':~ Orlne; and W~':1C:1 ha'va C~peared
t0 be fCrmed dLirl:7.3 to gly d `~c~r. ow the start=ng ca-boxyl Li:..
lnCC.T,O-a Ci a,._ r , ,~.;r:CtlC::3~ l~OlVeSL~_ rESlnc. ~ ^Y 1 +~G-~ ~
'gin r.Y Due tJ ~h=s mi..~,:_ c_r.~ : is e_ y_., oc~.:cts n the ~i:lcl~ y
C.rtal::ed g~yC1 :j'1 c:.e=S GC CarJ::x1'1 fL::Ct.lOI:c~ 35 po=yeste=
resins, the lan e= a=a less reactive as 



15 April 2003 E~:wa: _e^, w.':_C:1 mcy :ue c?:''~=eSSe.r`.' ry a =Ower
~L-~.Ct.lO: S_.lLU'. ~`~~;r=G~'E_, Sai^ Slde r-=GdLCtS Cc.^. CcUSe several
~;~:co:~trc='_ed s_ce _eac,._or.s wh=n -nccroorated in t:lE ~nte::~ded
OL:tdGGr C::1'~'-..'~.)'__ pOWder CGat'.r:.g C:ICIp05_t'_OnS. `=':115
Ca'?Seu _ESS Grit=,Tall COStinC p~OpertleS G~ the ~=.n3l~y 0~.~'.~t,~ne~
C'.lrE~ Cvatlngs a-ld mG='e 1=, pcrtlCUla?' the outdoor du=a: _l ity, due
to the fo.rmatiGn of ether li:ll;ages in the =_nal coating. 1'~G1'eOVe.r,
the glcSS tra.^.51t.10:1 Gf these gl`y'Cldyl 10 esters i S t00 lOw,
=eSUlting 1:1 2 deteriOra ted S LG1'age SLaD'_llty. It wi'_1 be
apprec'_ated that there is a need to improve the outdoor durable coati::g
properties further by eli.;l=natio-1 cf t!:e a^ccn trcl' ed ac:.ivi ty ef
t'..-:e hyd=oxy 15 and/or hydrolycab_e ':a.~oJen in the ccc~;rring
byproducts. _::c~~____ ;~ :.5 _... .. ~ :r ~F _.._ ~.~_......._ _
......._.:.J.': :-. provide powder coating corlpositio:ls, shoaling
l:r:proved pronerties sash as storage stab_lity, reacti~~ity and _y.l.~.._
wl.'~y.i1_ ~ t._ .. W ._v v.W . W ^...J vL~r __ ~ l.,r~.__.V ..~\ , ~~4 ~0
cG:np=ising at least a giycidylester of ca:boxyl fL::ctior.al pG_yester
resin. ~:r.ot~-:er object cf the present =nvention is to provide the
modified co:rpositions glycidylesters derived from ca=boxyl Functional
polyester =esins. 2~ As a result cf ei:tensive research and experimentation
said ~mprcved powder coating compositions aimed at and Lhe mGG'~.'_~?ed
CGmpGSltlGnS 'v~ epoxy IUnCtiGnal pGlyeSterS to he used therein, ~.ave
veer. fGSnd. :=:coo=c=ugly the _:~vs-:ticn relates tG mod'_=ied epoxy 30
_L.^.~t'_G:~a- polyesters (I), Gbtai:,ab'_e y b the ~ eaC ~ O.^. C~ r:.l:
cl O:':VC~l:t and p==Iera."`._V 2p1C~i1^vl'0:1~'d=1::, ~?1 tire C=evS.^.Ce
Gr a '::.Se, 4:~ tf': CarbOx~'1 rL::'ICt~O::~,=1 ~:.~0~'y'eS te_ res=^s
(_..'~ , obtai.._c~le bw' reacti:~c: (fi; .._ _c,=St GTie a=:~:.WtiC,
d_1~S'lat:LC Or CyClOClip}':atlC J ,,._CSrbO>:V'__C 3C_~ C.^.:,i,r:0;.:.^id
!: COT~rIS=:7~ tale ar :~,:.at_~ C   15 April 2003 seco:~dry G1=pr.at~..
ca=b:::.:_,w c=pups cr tre anhydride t!:erecf; 



,.. ( b ) a t _ ~as t or.e diol compo'.:nd 3 cGmo= i s i n,c two a 1 ioha
t~.c :1'y'drOxwl ~rOtlpS, ir.%%^~C:1 m3y 1:'1Qpende.^.t_y bt'' a pri.Tv"=~'
G. 5 a Se,^_O:lda~y ~'.~^.~'='Oi~V~ grOl:p; a'ld Op=l0rva11?r (c) compound
Ci cG:,ipris'ng or:e :noacfur:ctional prLmary- or secondary hydroxyl group
and!Gr Gt least one ccmpo'and C2 comprising one primary- cr secondary
hydroxyl group a^d one tertiary aliphatic carboxyl group; and optionally 10
(d) a dihycroxymonocarboxy_ic acid compound D comprising a tertiary
aliphatic carboxyl group and two aliphatic hydroxyl groups, which may eac::
independently be primary or s4con;:ary hycroxyl; and optionally (e) a
trihydroxyalkane (EI) or tetrahydroxyalkane (E2), I5 the molar ratio cf
compounds A:B:C1:C2:~:E1:E2 being ~~_-`'-_.._:!~:.,._._:;~ wherein N.~N is
in the range of from 0 to 2, X ranges _rom ? to ~ and Y ranges from 0 to 8,
Z ranges from D to 2 and k ranges from G t~ 1 at ~ tom: ___".=a cf f_om 1~
20 to 220 C, until a predominant part of the r_on-tertiary carboxyl croups
as initially present in the reaction mixture, i.e. 75% or mare, have been
converted, and subsequent reaction of said obtained composi~ior. of epoxy
functional polyester (III) having an EGC in the range of 25 From 500 to
3000 preferably 1000-2500 and a number average molecular weight Mn in the
range of from 500 to I0, O,,C, wi th a::~ isoc_,:anate (IV) , in a molar
ratio cf IIT:V such th :t at least a~.l tl:e ores2r.t terminal hy4roxv
Groups will be convey te::. Prefexably, h':,en the 30 isocya:~ate (IV)
rep=ese::ts a d=isccyanate the molar ratio c` _Ii:IV -s ~.n the ranCe or
From 0.9:1 to 1.2:? and mo;e ore==raalv =rom 1.0:1 to 1..~:I. .t has su=^m
s=nyly been round that such reaction of t:-~e eocxv fu:rct'_c: ai
oc'_veste= Yesins wily: ar: =socvanate lcc~S =O 2dv~nC~d epGX_,' f;
.i:".Ct'_G::c~ p01VeSt~r reSl:'1S,   15 April 2003 _ g _ W~:_C~'1 5:701N
a.''. lr:C._ _w.'~.~ "' ul':'~ i.mwr;r~%~.~ C:~Tu`j..^.at.1^::S C pr C~~c~
~~CS :W CC-c ~i::u C:~'T;pG _ ~1 _J1':S, ~:7 YJi':1C~'7 ~Licy ~':cv2
1'JG~:'. :.nCCrt.'~.Gr~~2~~. I ~ 1n:^ .1 Oa ap~~=cC=a td t~':a ~ as tr:~o i
sOC~'ct.^.a tL~ ( i 5 COT~Onen~ Car. ba US_^. itlC:mC=SOC.yanates,
CIi~SOCya:lateS andiOr pC~j%lSOCya::ateS Cr 1T'.;):tureS t^ereOf.
Preferably d~=SOCyanateS are ::sed, OptiOnaily :f:l}:ed With
monoisocvanate. It w=11 be apprecia~ed that the present Invention 10 also
relates to i:np~reved powder coating compositions, wherein. the modi fled
epoxy f~.:nctier.al resin component is formed in situ in a premixture of
tre u.nmouified epoxy resi:7 and a stable isccyanae or optionally a blocked
1 SoCyanate, e. g. In an er.truded pre:r.ix. 15 An op~io:7ally app_~ied
blocked isocyanate will deblock ~_~ _..:-:pe_~___~s ,._ ..._." a _re=
-..,._,~ _s~~ ;~~-~:..=e. ns starting epoxy func~ional polyester resins
(III) fc= said reaction wh e.c. di;so^ve^Gte can .'~.e used =_ grC~..
varleLy ci ~~:r?:w' ~L::i~C~_.O:lay. C`C._y'estcr5, i a'ving G 20 st=aight
or branched structure. Preferably epoxy functional polyesters are used,
having a nurn~~er average molecular weight of *rom 7G0 to 15C0. According
to a more pre=erred embo~~ment the starting epo~:y functional polyester
resins to be advanced 



25 according to the present invention, ha~~e been derived from carboxyl
fanct:~onal pclyes ten resins prod~:ced b}~ =eecting: a) 2L _ea5t One
CCP'lpOllnd CF the ~CrmL:la 0 0 :? H0-C-C- ( C::2 ) a-~..-:.OH I I F, ; R
v.,. !': a,. = a _ n a >_ 1   15 April 2003 lv'~~e~n try a:':C ~'` ..,..::~
ma\' _e~=Ser:L c:~ cl ~;\'y,=C'.:p `~av=na f=cm 1 tc 9 carbo.^. GtGms c.
w^er and ~-.-~ :r,a.s , a i :~ P. ; ` , form together with the group -C!:_
(C~:~ j a-CH~ a cycl oalkyl croup, which preferabl y 5 =epresents 1,
6-cyclone}:ane d_carbo}:ylic acid (=,1) , optionally rni xed w'_t:~~ rnincr
amounts or a corresponuing compound Gf formu?a V, wherein a=0 or anhydride
thereof (A2), 10 b) at least one diol compound B comprising two aliphatic
hydroxyl groups which may each independently be a primary or a secondary
hydroxyl group; c) optionally a dihydrcxymonocarboxylic acid compound C,
comprising a Lertiary al~p'~atic carboxyl group and two 15 a=iphatic
hydroxyl groups, w?:ich may each i::depender_tly :JC -.~~ _..~J.~~~' v.
SC._..:.'u...W . V .........1' _, ,:n'u d; optionally a trihydroxyalkane
(E1) or tetrahydroxyalkane (E2), L::e mG' ar =a t~G ~- cc.^"~:< :.~:cs ;=:_
=`; : _ : ~. : ~~ . -- .. ,._. 20 ~:+Y+2Z+3Q+p:X:Y:Z:Q, wherein X ranges
from '_ to 8, Y ranges from 0 to 8, Z ranges from 0 to 1 and Q ranges from
0 to 1 and wherein P ranges from 1 to 5, and preferably 1-3 and is most
prefera:ly ecual to 1, at a temperature of from 100 to 220 C, and
preferably from 25 180 to 210 C __ an~~ compound C is present, until
esse:~tially a11 the hydroxyl cro~aps as i:~tially prose.^.t in the
reaction mir:ture lave been reacted. h'lth tt':e term '~ml:lCr aTG;.::ttS~~
aS llSe~ ~::E.' O^tlGndi COm'JOnent ~1~ are mecnt am:Wi:':LS CF '~~Om ~ t0
10 mCleo, 30 rel ,-.^.LiVe t0 the tGtal molar amount of ~.i and ~2 .
Frefera~'ly carboxyl functional polyester =eslns are a_:r:ed at where:, Y >
0 '_f Z + Q = 0, or who=ei:~ Z-~-Q> Oif Y-C. The Process for prepa=a t i on
of the s tar t~.n~~ ca=bcxyl 55 fu^'cL~ or.a1 pol yesters, fro;^: wr~ch
t!-:a i n` t_al epe~:y   15 April 2003 _ , ,-~ _ 



~l~n C ~ 1 Gr.~_ ~rGl~'c'S ~C=S '..;~ ~;!? rea:.te.^. 5~.:.r)S_C:,:::t_ V
h'1 ~h di~sccya..~_e, ca:: ~.-! aer:eral :~e ca=r_ed opt acccrdir.g to
CO:':ser:~'~O.'.cl SS~Erl Cctr..Orl metr!OdS cn:: Cvrefera~l ~J '}.,''y
a~e:WrOpIC COnd2nSa tlOn, ~a);=ng Care L.nc ~ t.^e t2rmlnal 5 secondary
carbcx_,'1 7rcups Gre only or~gir.at_ng _ror~ 1,9-cyclohExane dicarbo};ylrc
acid. In particular, the condensat=on is carried out by chawg'_ng the
compounds ~, B, o~~~onally C and opt=onally D1 cr D'_', simultaneously to
the reactor wherea'ter the temperature is =nc~eased 10 from room
temperature to a temperature in the range c from 1~0 :.;; 220 C, preferably
from 1B0 to 210 C in the presence cf any compound B, d~:ring a period of 3
to 8 hours, thus allowing the reaction to lnitia~e and to prGceed ~,:naer
cont'_r.ac;~s azeotropi c remc~-al cf water. 15 GEnerall;r the aLeoroprc
removal of water is being groups have reached and more preferably at 'east
950 of the or-ai.~.al l:vdrc}:vl wrout~s have reacted. 3n ES~erlf:`Cc~lG:1
Cat,=iy'S'_ l:nOhri In the nr~, SuC :~ c5 1Gr 2C a}:ample dibutyitincr.ice,
pGratoluenesslphGnic acid, tincctoate, zincoctoate and lithium =icinoleate
may be used in the esterification process, but is in general not rea~ai
red. In order to be sure that the terminal secondary 25 carboxyl groups
ha~~e crigir:ated from the s;.r4cture of formula V dicarborylic acid
wherein a >_ 1, and in ~:.~artiCL:la~ .'~, 4W yCl O::e>:2.n2 ^:..Carb?:yllC
aCld, and nGt _,2 ( =0) a :d In from t~'ie C.Cr~eS~O:idj.::g -Strv:C t;.lre
a r par tiCl:lar 1, 2-'~lCy'CI Gt':e?aa:iE dlCarbGXfllC GCid, a par Cf 30
t'.:e total batch cf e. g . l, ~-cyc 1 cher.a-:e di-ca=bexylic aC=^ LO b2
lr:C~ll~:.ed, r:'.3y l~,.a add2C dL=lng :..r:e eaC~i _^. ", . _ r ~ c a ,
c, mv? a ^reF=rabl V 1:: i~S 1 aS_ tGGe. r' Suitably compc::nds h for use
i:~ the ^=ocess cf the ~CeSe^t =r:Ver:tlo:l are C.^.r cXampl a p.^.trla_1 C
aCld ~Dt'~.~ , 35 tet=ahydrcphthali c ac~'', !-:e>:ahydreprthal is acid
(::H~Ai ,   15 April 2003 _ ,, _ mc=:ylf:=XS_^.:'C.rOp:l~:W_=C S.C14,
c?::OTet~':\% ~cnF~EtrP'y''.J..~ Op:~ t ~':~ ~ '.:.C ~c C_. ~, ::1=
~."1'y'~ Cr:uJm= ~l:y'' arlc~C ti an VCa,.~ C.' p::t:`lali,^_ aC.i~, ~ , ~
C \'C~O::?:ar:e^C.103=bC~:yl .. ac=d (! , ~:-.:'~~.z~ dnd ~ ,
3-Cy,010~':e':ar:eGlC~.=bC?:yliC aCld Or 5 COI^y'=naClOnS t~'iEreOfi
W=1=reOf 1,~-y''v.~OCl2~:d:le~lCar~'JO:~ijrllC acic' is partic~:larly
preferred. Su_ta!~le compo~:na B fcr use in the preparation of t:~e
starting carbc;;y functional polyesters incl sde branched alipi:atic-,
cycloaliphatic-, or araliohat'_c 



10 compounds, containing two aliphatic hydroxyl groups, each individually
being e:.ther a primary or a secondary hydroxyl group, such as for exam~~le
propylene gl ycol, neopen~yl glycol, hydrogenated dip~enylo?propane (HDPP),
hycroge:,ated 4,4'-dihydroxydlpaenyl, 1,9-cyclo 15 he:.:anedimethylo'_, 1,
9-dihydroYycycl ohexane, hydrot:y a ' :~y.r~~l,_y. ~,iC~r, _... a::_., ~.
....... ;v -... _ ... _ -? , _ propanediol or mixtures thereof; c; w~ich
HDPP is perticularly preferred. j';~:.Cai a?:c::,piES C~ a S.lltc}.;~_.. :
OI;;r::...^d : ~ _`.. v::= 20 pre~;aration of starting carboxy f;:nctional
pol~~esters are aliphat'_c alcoh ols and cyclcaliphatic alcchols, having
primary or one secondary hydroxyl croup and having from 1 to n carbon atoms
such as neocentanol, 2-butancl, cyclohexanol, or a l:i adduct of a VEnSAT_C
acid and a 25 glyc=dylester of a VERSATIC acid, raving `rom 5 to 13 carbon
atoms. Suitable compounds C2 are al_phatic and cyclc dll^h3tiC alCOh0lS h
aVln~~ Cn_ pr=mc'_'V Or One SeCOndary ry,:roxyl crc~ap a:~d having of from
'_ to n carbon atoms and '' ; ~, - , ~ A ,- 1 -~ r ' a .- , ~ .. ~0
addi`_~n or.~ tertia_y a_i~za_lc c_rbcxyl g~osp su,.:~ as _-:r;
ety'_-9-hvdre~:ycyclonexane-1-carboxylic ac:.d, '~ycrcxyplt-a 1 is acid.
~yplcal exar~pl a of a suitable co:.^.pour.d ~ for use in t iE =2~aratl0.^.
O~ S ~3rtlr:g Ca=bOXy ~1,1r1Cti O:lal pOlyeS te~ J..~i .J
~....r.~EV.:lyll7.i prvplcr.lC GtClu ~..nr:at?~ .   15 April 2003 _ -~ _
t}'~lCa 1 ,.: ~ ~=c~~rYa:,~ E~:~-uITl~~le C~= CO:!:pOL~':d ~ __ =, , any,
~S L:Se~ I~~~_ t~"iC p==p3ra ~10.^. W ti7E S ~c~ t_^y br ar.C~:~ C~VC~dj1
=L1:1C~10a.8~ ~O~}'eSCe="5, t0 ~~? L:Se,~. _Cr the prrCeSS C'I the
t:.='aSe:':t l: Z'antl0n, 15 t~~WGt.~'1V'1^~ pCOpa.^.G 5 and a pre~Erre4
cs.a.^.lal a o= CO.T,pOL;nd E~ -y a:.}' .1S LS2C;, iS per.ta~~}%t::~ritc' .
I t wi 11 be appreciated t:'~at ti:e start'_r.~; gl ycidyl fan~t~ oval
polyester re~ir.s can be obtai.^.~ed by easy conversion eL a precursor
carboxy functio:~al polyester 10 resin with an excess epihalohydrin, in the
presence of a s::i~able base and optionally a catalyst. Most con~'eniently
epichlorohydrin is used. Tt was fo~.:nd that those polyclycidyl ester
resins to be Lsed as s ~G_ tzng Ii:ater_a~ I_TI ) for the precGrGLlO1 of 15
epoxy ~Lnctior,ai polyester resins of the present 



~c':~-_:':) ~~^ ^____~'_-~_~, 'r: .__.. ...-..- .~~.~^. ~c__,.=~ __~il
carboxyl fund-ionGl polyester resins (II), wherein Y ranges from 1 to 9, X
s~.rr,ultaneously ranges from 1 to 6, .. _.-':r.~c5 _=oI;1 ,. _.. _ c..~.
',t ran~c5 I!-OIT, ~% tG ~ , Can 20 provide the more preferred outdoor d;
:rable powder coating compositions. Most preferably polyglycidyl ester
resins a=a used, w:~erem X ranges from 1 to ~, Y ranges from 1 to 2, Z=0,
Q=0. Suitable isocyanates which can be used for the direct 25 in-situ
conversion of epoxy functional polyester resins, can be selected From
to_uene diisocyanate; 1-naphthyl =socyanate, 4-rnethoxyphenyl isocyanate,
cyclohexyl isocyanate, ethy'_ isocyanate, ~sobutylisocyar~ate, =50~rOp}%1
150CVa.^.~ te, T~et!7v>:}'ITlt::}'1 lSOCV'crlate, pt':e:~\'1 20 _socyana
te, 9 ( ~' -d~p:~enyl:nethane diisoc}'anate; her:cmethylene C=~SOCydnatA,
1, 12-~17.SOC}%a:latOQCdecane; =scp'~:oro::e diis;,cyanate;
9,~~-.uicyc=chexylmet~:ane Qr.~SOt.ya:i3t2, ~ , ~-CyC~ C::':es:cne
d~~50C}1a hate. areferred ::=_socyanates are toluene di'socyanate; -, , .,
J5 ~':eY.'^.:T?et:llri ano ~^,~,;~50cyan?~e, ~ , ~_-di
~SOC}'ariatUdoQeCa.'?e;   15 April 2003 1S _^,~:':GrG:le dlr.S ~Cya:tS ~~
d:l,"~. ~ , ~ ~ .^.,1C\',^.10!':~~: j%:1'i_ :.::aI:e d1._.SOC j% c.'":d tc,
..~ k'~':.'_C."7 ~ , S ~ -~~ CwC ~ OnCYw ~ ^lc t:la:'le ::llSO: yanate
an.'". 1, %i-C:VC_' C_^.F::cPe d~lSCC~'uI".ate ar mOS c.refer red . ,: 5
Exampl E5 Of blocked c'_'socyar:aLes cross-~_=.ring component include those
whic~~ are based on isophorone ciisocyanate b~.ocked with E-cao=olacta:n
such as described in L:S 3, 8~2, 240, 9, ~ ~0, ~11 and 9, 2~ 2, 962. The
reaction between the diisocya::ate and the epoxy 10 func~ional polyester
resin usually takes place at temperatures in the rance of from ambie::t
temperature to 180 C and preferably from 2G C to 16D C. The reaction can be
ca=vied out in a solvent selected from a variety cf polar solvents, such as
ketcn es, 15 ethers, esters, of which the ketones are preferred. A
.".'lr=,.. '"~'_...~=d J~._s'c:.= iS !.'W_. .._ =S..^.W I:_W::.C. however,
it will be appreciated that the reaction car. also be carried out in
arir_ci~le as a mass reaction e.a. _n an ~..,.;uc~er . 20 '='he curable
outdoor durable powder ccatir.g compesitio^s, forming another aspect of the
present inve:.tio.^,, may be prepdred by add=Lion cf a cross-linking resin
to the hereinbefere specified nodified polyglycidyl ester resin (I). 25 Fs
cross-linki:.g resin a precursor carboxy functional polyester resin (II)
frem which the intermediate initially prepared polyg~.ycidyl ester (III)
can be den=~'ed by glycida,tion, can 'tee ',:sed. Freferabl y said
prec',:=scr has a polyes:.er c::ain rr:icrostructu=a which is rat:~er
sim:~lar to t':at o` t::= f~;~al ccl yglycidy' ester. Ti.e amount of
cress-1 ~:r.Y,ing co~;aound Lsed ~n the po',~eer coating co.:;pcsitions of
the invention w.ll :'lJ~ma'_1V be Sufi: SO dS t0 ~=: :.'1Qe aCC;.:t eClial
a:TlOUntS Cf ~eaCL~V2 grCUpS Cf ~`:~e CrCS S-_-::Kl.':~ CaP'iFO;l.^.~ d :d
tr:e   



15 April 2003 EpO~:~~'.ir:S _ ..~S~f.t =n t!1 2:vanC~C pCl'JG1'JC1Q?,'1
CSLr =?='_n. ~OLJ~Ve~ , Other 5::1. ta:l a CrOsS-_ir?f!? ng res."_n5 C3^
,~iSC be 't.:5ed In COm71n3ty.On w=tr: t.'1~ aC~%cnCe~ p01 yGr'lyldl%1 J es
ter res~ ns of the n=esent yr.z' er. tior., such as sol=d pOlyaCiCS Such as
SCbcCIC dCid, 1,1~-dOdeCaneGliOlC aCld; a:.hydri des SL1C~': as pcl
yazeleic polyanhyd=ide; aci d fu.^.ct~onal polyesters s;~ch as the reaction
product of one rnc'_e of trimethylolpropane and 3 moles of he::ahydro 10
phthalis anhydride, the reaction product of 1,6-'.hexanediol with a molar
excess of 1,12-dodeca:~edioic acid, the reaction product of 9 moles
1,10-deca:~edicarboxylic acid, 1.49 rnols l:exanediol, 0.47 cools
1,1,1-tris-(hyd=oxyme;.nyl)-propa.^.e and G.27 cools pentaer;;'thritol, the
15 reaction product cf 9 cools 1,10-decanadicarbexylic acid, '_.= .,.~__
~exa:-:ed~c C. =:~ :~..__ ~_~:-et';.. -. _ _ 0.2 cools pentae~ythritol and
0.21 cools dimethylol~~o~ionic acid and the reaction product of ene mole ef
..):ciT~ ~ ~....::yaet~ ;J._:r~?_,.:;Wr.d anG ~ ^lOleS .... :'ly~:"vXVp~
:'d-iC 20 acid and =_mine-Hype curing acents. The powder coating
compositions of the present i:~ventic:~ may further comprise a catalyst and
optiona'_ly other add'_tive~, as known in the art to be suitable for use in
powder coating compositions. 25 Suitable catalysts are for example
auaternary ammon:.um and phosphonium salts; metal salts/compounds suc'.-~
as for example stanncus(II)octoate; b-~asic compounds such as _.._
er.a~:.ple tre imidacoles; and ter tiary am'_nes s'.:ch as _c~r a}:a~~ cle
diazGbi cvclo~,:n,decene. 30 The a:~o~:nt cf CGt8lySt used w=11 usually be
somewhere A ~ ~ 2 by h'e~g~:t based on the i::~ ~..... rana.. of _rom 0.0_
to 0 c,'e~ght e. the total powder coating compes~tlc:~. Suitable cure t=m=s
and cL-a te:r.pe~a~ures c~ the pC'v.'~2~ CQa t~nC CG.T.pCSl tlOnS Of W'?F?
~nVE'T: 1G:1 'c, r'= t~:OSe   15 April 2003 CO:! ;%e.'l tl:r:lal ~ 1'
at-'7t':_E~ _.. CO:t:IeC ~=0:7 ln'=Lr': X70W.^.,c_ C~Cc :.-nC SySteTS. 1L
'w'ill X)a app=eC _c~ed that S:l~.rtner cSpPCt Of the present i::ventic::~
is `crmed by formed substrates coated 5 w=tr a curable ostdoor dLrable
powder coating composition as specified hereinbefcre, in cured cr Lncured
stage. ^VTAA'~~ L^C Ti:e invention is illustrated by the following
ei:amples, however witi-:out restricting its scope to these 10 specific
em~odi~men`s. 



Example 1 Preparation of aliphatic carboxyl zunctional polyesters Pi to P6
accord:.ng to invention. Compounds A1 to D1 were charaed in molar amounts
as 15 indicated in Table 1 i^ around bottom glass reactor, '~C 'r;.~~.1 _
_'Ci.:~^C ~a:~14._...__:.e C~::~'?'= '1? `r-,..,ar. _ . _ - ~ _ ~- i _
inlet, stirrer and vacuum inlet. mhe mixture was then heated to 15C C in 30
minutes. t~:a:yc_cr;, ~ ~ :Jf v::.. YES,...:..... _,._):~::='C 'v:c
.=:WrC,Ser. _.. 20 two hours to 210 C and kept at 2l0 C until at least 990
of the original hydroxyl g=pups have reacted. The acid functiona' polyester
thus formed Has d_scr:arged and allowed to cool gown to room temperature.
Table 1 1)2) Carbonyl functional polyesters polyester resi:~ codeP1F2~ P3~
P9:'SP5::, ~-CH~~~. =.15.5499 .53bDM P .'-~. C1 . 52 . 521-_::DP P
E135.5621 . 5E.1_____- ~,,~ V ~ ~ ~-____   15 April 2003 -. IVV;m~e~..
Cls'~;'1 re^~icS~T':t tt':e ci.';OU::t CI ?:'~:~~CS C~ a ~crL?CU~c~
C^mtO~n.^.. Cra=~c.''~~ t0 ~~7c Ie~'~t^~ 1:: ~::e DrOCeSS O~ a?:3ITlw_a ~
I::. t`? C~r2:~c?'ct.'.0:~ C= t.'le te=tiary a..^.d par tly seccn :ary
ca-~o::,,.v ~u:~ctior.ai 5 polyester res~.r.s P1 to PG. T~"le Gl'?2.T.lCa_
CGmOOi,:ndS reOreSented bV the ah~re'vl3LiCn5 L:Sed are are: l,9-CHC~ .
1.9-cyclo:-:exanedicarboxylic acid JMPA . d~methylolproplonic acid 10 T:DPP
. h~edrogenated diphenylo'_propane TMP . t~=methylol propane 1,9-DMCH .
1,9-dimethylolcyclohexane ~xamole 2 Preparation cf cor~espor.dir.g glycidv~
es ~er resins ~ EPl 15 to JP9. An amount equalling 1 carboxyl group
equivalent C_` ~=r:e_._ :.C=~_`. '`:".. _._.. S~_:...^..~.r.:.w ,.,_
..___.. carboxyl functional polyeste: resins obtained as examples P1 to P5
in Table _, was dissolved in 16 moles . _......-C=:~!:^'G.._ . ( ... ; ,
_...... .,....__... lSv: ~:yj'......_C:J:!C.; ~_t'r J 20 aria 15 . 5 moles
of derr~-water . Tne sclut-o:~ was charged tc a glaSS-reaCtOr B~Ulp^ed
Sn'lth a ter-~peraCi:re COntr0l, stirrer and reflex condenser. Next, the
temperature was raised to 70 C, followed by gradual add=tion of an 



50 cwt aqueoss solution cf 0.16 moles of NaOH over a 25 period or ~0 min.
The temperature is increased during this caustic addition from 70 to 80 C.
rt tr.is temperature the r,,ixt~.:re is stirred until virtually all aCld
gX0',1~5 are cv::vcrte.'~. (c^prGx. 50 Iftl.^.. ~ ~L~.^.5equer.tly, i.~e
m.'_7:'..U=a iS CCOied t0 55 `~.'. Fit this :eT~erG~llrC.', ~0 ..^rad'~al
ac :ition of a.^. 50 `~w t aqueous so=ution of 0.92 moles of ?sGOH over a
oer~.od c~ 60 mir.. Followed. F.~ter a pCSt-'_'e3C~i0:: Cf 5 ml.n., 1,^
mCleS GF water w3S ached and c:-:~e r,:ixture was str=reu for 5 rr:ir.. Tze
reactor COr:tent waS al ~ OwE : t0 Settl ~ and Si.ibSeCUe:Wl`j' t^e br=rte
~C h'a5 Sc~,~a~ataCl ~rCm tl'ie G.r'~a^_C pf:aSe. ='Vi'la e~:CeSS O~   15
April 2003 - 17  t.`W wW and Some ~~T~?=::~rW ln'ctc_ ln'cs __.:She~ Cii
L,'lt:'. v ~ C U',1.T:"l . T::e resulting crude resi;~ EP1, EP2, E=3 and
EF9 was di sscived ~.-: methyl isobutyl I:etone (h:TSf~j 5 (NTbk;/Rcsin=5/1
v/v; and washed 4 times with water (water/resin=1/1 :/v) at 70-75 C. The
^!I3K is removed b~. vacuu:r, f'_ash a;:d the pol yglycidvleste= was
discharged from the reactor and allowed to cool down. The epGisy -eS.lnS
ObLa.'_ned S:'~0ln~e~ the fvl lvWlng 10 properties. Table 2 Epoxy
functional polyesters Epcxy Polyester~ EP_~ EP2~ EP3EP4-c'~_.. C'JC2IEGC
[~ru-nol/kg)1400136012141657~~~d,-oxyl content ~3Cu-6C0~ 40C-6G0 ~
i300-500i lOC-300 i[.^.'T.:~II:C i , ~~Calculated.Melt viscosity '-)9G1i4at
200 `C [Foise]m 2) [C] 32353920g 1) Determined o:: ICI cone and plate
apparatus. 2) DSC, second scan, midpoint value. 15 ~ a. a:-~c '_ a ?
Preparation of corresponding modified po'_yglyc'_dylester resir.5 MEP i,
MEP ?, ME P3 and IfEF4 . 



Co:~counds EP1, E?2 and L:3 wera charred in weight amou:':ts as `:~dicated
in TGble 3 in around bottom glass -~ v ~ec: =Or , E..'~::lppe~ ldi ~h d
CC.^.~ahgc=, te;l;~er~tllre CO^ r01, n'! ~'_'~Ce:l s.!':~ et, st-er and
vaCUum 1nl et.   15 April 2003 F~.'~.~:V ~`:u.\'_S te:.- w,S '~1550:.Va'a
~:'1 m ~..^''_ =SOD;~t'i 1 !:e ~o;: (I`~'=.`..',:. ) , F S i:l:~~=~~:,=1 /~
'v /'v . ~W:.SeCL:el: ~.1 w S We ~ :W cmOL:::'~ of C:~'J~~...:..?~'y,
vO.'1C, c''S ~,n..^;r: 3ted In "_~a.^.~~ ~ 4vaS .y n'}.,y s. , .. , err.
^~~a G'1  ^1 "rPS addE~.. ~ :r.~_.t~_e kas ~ en hue.... d to v C .n m
min.... 5 and hold at 50 C L-:tii virtually ail CCN groups are ce::Ver to :
(app=or,. 5f-180 min. ) . Subsequently, tre MTEh is removed by iacuu:n
`lash and the modified polyglvc:~dyiester was discharged from the reactor
and allowed to cool down. 10 The modified epory resins obtained showed the
foll owi:~g properties .   r~ 10 Table 3 1 > Modified epoxy functWoal
fsolyesters t~9o~iitied t~;por,y L'olyester code Mtvt:l~ ML;P2 MEP3 MFP4
t~IEPS i;hoxy functional polyester resin2) : r~}'1- 9tr 94 - - 95 h;~'~ - -
96 - _ EL'S! - _ _ 96 I9 E 16 L 9 `' Coul~Illlg agent : Hh9I!13) 4 6 ~ `l
Carboxyl functional polyester4) : 1'TS - _ _ _ 5 13 EGC (mmol/kg] 13'I 13U0
13U8 158U 12B0 1Z52 IiydLVXyl coni_erst [snmol/kg] , <3Q <l50 <300 <100
900-700 3Ut)-S00 Calculated t-felt W-sc:osity 5) at 200 C [Poise] 2`-' ~1
32 30 15 16 yg E) [,~) 9-7 51 50 55 39 45 1.. E;Iaoxy functional polyester
resin: ~;I'l., EP2 afm.l EP9 and coupling agents 11h9DI (~l,
4'-cyclol-texylmethane Diisocyanate) and ca t.t,oxyl- functional. polyester
1~5 are expr~ssecl in a w(w ratio. 2. Prepared as described in example 2,
'1'zl.~le 2. 3. tIMDI is 9, 4'-cycloflexylMethane DiTsocyanate. 9. Prepared
as described in exampl-a l, 'I'al.~le 1. 5. Determined on ICI cone and
plate apparatus. 6. DSC, second scan, midpoint value. .n t 



D -_, N O O W   Table 4 White pigmented bi,nler and coating properties
inc~zedients*~=~1BC?_BC3BC4BC5Bl:f,f;poxy polyester resin
(1)EP1---885--"EP2.___-895-gPq..____823Modified epoxy polyester ( 2
)MEP1~ji)~1-----MF;P3-9U'l-___"M E P 9_.-8 9 (1-__CarUoxyl fllnCtiOnal
resin
(3)6~~~'~~58`aG60615605677'fitaniumdioxide.................................
..........._.........._......_-qS,t.l-_.-~~U~UU...~~.~0 ....goo...-
90p-...Modaflow
(9)3~~3f~36363636BenzoinJ?1212121212CatalystR.59.`,4.59.54.54.5Powrler
characteri sties - ._) _F;xtrusi.on t~ehaviour~_____
_____goo~___________-jS~.orage stak~ility at 90 C (5)yo`i goo".i~ good poor
poor poor  /J U D N O O W   Tabl a 9 (Cc~rW' d) 5 10 15 1 r~grec3ients *B'_
1I302BC3BC98C5F3C6Co~t_irrf s (6)C;ios.> ( 7 )r19B5f36E3785E32Reverse
Impact (E3)- GO`> ti0 ~> 90> 90> 60> 20Accelerated weattrer resistance (9)>
:'~)00> ~1U0> 2l0029001E3001E300 all arnounts in grams(1)Preloaredas
c~escrived in example 2.(2)Prepareda~~ described in example 3.(3)Preparedas
clescrii~ed in exarnyle 1.(~ )tIUU11FLOWItI is an acrylic tased flaw aid av
p labl a f tom Monsanto Co.( 5)Ptcysicalstorage stat,ility, assessment) of
t.Ire tendencyto block . I;anN:ing : ~.~OU1',moderateand
good.(G)Coatings:Q-panel 11L-36, cured at 200`C for 15 minutesand
thickness90-GO rnicrometres.(~7)Pleasuredwitty Gardner micro-'TRI-gloss
apparatus, angle60 .(f3)pleasuredlrl lilch/pOUndS according to f:rickseu
type 309ISO-TR-6272/l979-DIId-55C6.( 9)flours inAtlas Weather-OMeter,
running SAE J 1960 testmethod before 50 o reduct: i.on ingloss. Fi 



D N O O W   15 April 2003 ;_ L_ C ~ A T ~' S 1. M;~;.'_fie.''~. ~pGT;j'
~~l:lC.t=.0:i,:1 pG~j%aSLerS, Obt3il:cb~ a bj% the react:o:~ of
epir~a~.c:~:ydr_r. and preferably ep=,^.S'liGrO}'lyQrlll, 1.:1 t~':e
pr~Sei`.Ce OF a base, W1t!"1 Ca='b07ij'1 fu~~ctic::al polyester resins __
obtainable by reacting: 5 (a) at least one a=omatic, aliphatic or
cycloa~.iphatic dica=bcxylic acid compound A comprising two aromatic- or
second,ry al iphatic carbo::yl groups cr the anhydride thereof; (b) at
least one diol compound B comprising two alip:~atic 10 ny roxj'1 grouts,
whi ch may ~r.dependently be a primary or a seco:~dary hdyroxyl group; and
optionally (,=! CCIT:pCL:::d C' co:~^_ `_si:~g c_'-:e mo:~cfur.c=io-~ay
pr:~:naYy- cr =ec~.r.dary ::~,~drox~e group a:~-uicr at least one compound
C2 comp=ising one pr;.mary- or secondary hydroxyl group and - .. ~. - ,- ~
.. ~, , ..- . .- ~. , __ ,..... =c='.,_,..='=' ~_ _ .._.;C .."_~-~_:::v_ -
_ ._ ~ ._..~ ~rWC:~c__j. (d) a dihycrc:,ymonocarbcxylic acid compound D
comprising G tertLGry Gi.~..p::Gl~.'~.- carbG:yl group and two Gllphatic
rydrc}:j'1 Groups, which may each independently be primary cr seconda=y
hydrol:yl; a:~d o?tional'_y 20 (e) a tril:ydroayalhane (El ) o.
tetrahydroT:yal kane (E2) the molar ratio of compounds F:B:Ci:C2.:D:E1:E2
being X+Y+~:X:M:I~:Y:Z:Q 4~'i':E'~eli: M-rT~ iS In th2 range Cf from 0 t0
2, X =angeS fro:r; 2 to  and Y ra:~ges from 0 to ~, Z ra:~ges from 0 to 2
a..^.d Q ranges from 0 to 2 at a temperature of F=cm 100 to ~''0 C, until a
prei::~m~na:~t part of t?:e non-tertiary . CarbO?: j'~ urGL:pS aS inl t-S1
1 y pr2Se::= ~n the reaCtiOn IT:i>:~L:.'-.e, ...a. i5o :W :T.lC~re, f':aVe
bee:! converted, :'.  a d sa~saque::t reac_:.o.^. .,. said cbtait:e.-'. co;
rpos_t10.'1 Of epC?:y .~v fi:I:Ct~O::a_ ~C~iyESter (! _T) ."la~'1'_'7g a.^.
r,vC .?^. the r?nge Of n `r cm NCO to ~OuO preferably 100e-~~00 a::d a
number   15 April 2003 :,_ J a .'=ra:J T,C1 eC-:_,._ ln'~~'~~'1'~ ~~..-~
~.. tf:'a 3:1Q_ C= LI'.^.:;': '`~',J tV _O, OW, 4~'~~.!-1 an ~SCCyai.a~ (1~
) , _.. S IC'C_a_ ::ctlJ CL _ a Sll:.. :.}":? ~ G~.. i_aS` al 1 the
,.^rreSe.^.t tE=iillnal 



r}'dro::yl g=curs w_? 1 be converted. 5 .''.. . Mo',:.'~1 L? ed epox}'
_'.:::C ~iO:l~ 1 ~O1 VeS ~_~ S aCC^~ r^'..'..^ ~ ~O claim 1, characterized
in that ~l:e molar ratio between the Star~'_:7g PpC?:y iUnCtiOi.o_
pClyeSter resin ('I) and the isocyanate (IV) is in the range of from 0.9:i
to 1.2:1. 10 3. Modif'_ed epoxy functional polyesters according to claims
i-2, characterized in teat the starting epcxy fu:,ctional polyesters III
have a nu^~ber average molecular weiCht of from 700 to 1500. 4. MociFied
epo}:y functional polyesters according to 15 c'_aims 1-3, characterizes in
that as starting epoxy i,~..,.. _~....,.,._ i-.'C.i'r ~ _r _...~._:: _ _ _
~=.C ._ ~~ _:~.. =r wv:~-_~i :i.a~~ .. been derived From carboxyl
functional polyester resins rroduced by rea~~ing: ~ ,r ~ , a; at _eas~. one
,.cr;:~~c.. ~d 'J1 1.c ~fCrll~.~ 1 a G G II H H II HG-C-C-(CH2)a-C-COs V I
I R 1 H, 2 20 wherein a >_ 1 wherein R1 and R~ each may represent an alkyl
group having from 1 to 9 carbo:~ atoms, c. wherein R, and R~ may Fo=:~
together w,th the grcua "'CH- (CI':7) a-':.:: a CVC1C'c''_~iyl gro:lp,
A'hlCh prefcrabl y =j I =erre=eats 1,4-c~~'clohxar.e c~carbcxyl=c acid
(~1), Cr; t;0.^.G11}-' :rilXeC. in'it!1 If~,=nCr aT~Oll:l ~S Gf a COr
reS~C::d~n~ ccr;poand cf forrruia V, where=n a=0 cr anhydride therecf
(~:=').   15 April 2003 - ' a 1=.) v:t _~ ~^S,'_ vile ..._.r.l
C1:^::Jr'.::aC ~ CC.TiLJ=iSl:l~ '..wt^r a~li:%~:c~_C ~"'1',.^.=O~.'s>>
"O~?OS ln~~l=!7 fic'~' e2^_~': 1i1Q2,;~~i:uelltl'v' be a o'-~r.arv Or 3
SeCC:'1Q2~" ~'''.'C.:=C::~~1 G''~:"O; 



c~ c tlG:i311y ~ d_hydrc~;,.'m~o^ccarbo}:y~ i:. acid p compound C,
COmp:lSlng a ~~~iarV' a~'O.~i:atlC C.~.rOOYy~ grO;:p and tW0 cl-pt':atlC
hydr0?:j~l C~OLt::S, w:':1C7 may each l::Qependently be prir;~ary or
secondary :~ydroy:yl; and d) optlonal'_y a trirydror.ya'_~;are (E1) or
tetrahydror:ya'_~;ane (E2) , 10 the mo:~ar ratlc or compounds
(A1+A~):B:C:E':E2 being X+Y+2Z+,3~+P:X:Y:Z:Q, wherein X ranges from 1 to 8,
~' ranges from 0 to 8, Z ranges from 0 to 1 and ~ ranges from C ~o i and
wherein P ranges from 1 to 5, and pre`erabiy 1-3 and 1s mcst preferably
equal to i, at a 15 temperature of from 1CC to Q20 C, a-:d preFeraaly from
1~':i _~ ~:.~' C ._ a::,,' ~_:~~;~'_ ._ ~ .s y _=s;..~, _ ;~i~. essential=y
all t~e hydroxyl g=oups as initially present 1i1 the reaCtl 01'? ml s:ture
~'laVE J-n reacted. .r . ~"T~'1:.1~-C~ "~~..)v~:~'' _....u...~.r.....~ y
.1}~CS ~.~.r~ aClrC.~r4r.i~ _; tV ?0 claim 4, c:7aracterized in t?7at in
the precedir_g carboxyl functio:lal polyester res':.s is Y>0 i= Z+k=0 cr
Z+Q>G it Y=0. 6. Modified epCxy funCtiCncl polyesters according to claims
1-5, characterized In that polyglycidyl esters III Z5 are used as starting
material, which rave been der-lved from carboxyl =unctioral polyester
resi^s (II), w:~erein Y ranges yrom ~ to ~, ?: s=mul~aneously ranges from ?
to 9 L-~,~ and Q=v . 7. ModiF=ed epoxy fLr.ctic:7a1 po'yesters according to
30 ' a 1 -G~`~ d - r ': ~- the i socyanate is c_ ~m.s -E., ct;ara~..___~e _
~ t_ a.. selected from tclue:l= d~.~.socyar.~ate; hei:amethylene
dllSOC'y'3.^.c.~e; ~, _~-..;lSOCya:7'ct0 dJd2Ce^ei ISCu"I~CrC':le
dl_SOCj%ana to a::d 5 , ~ ~ -QiCV'C 1 J!'?e::yl:Tl~?tl:a.^.'_ dllSOC~'ana
to .   15 April 2003 S. =: curab_e C'~tdocr ,~.a=a~~'e pcwde:~ ccct=:^c
com~cs~t~.o^ CO:~':r^.Y'iSluC~ 1".IOC'_i:_=-d ~p'-iC'y ~'.-:W~?OIlc~
p~~l~'cSt~-Y'S cS c=arme~u in clams 1-;, and a cross-linl:ir.~ Qa~r.t. 9. y
cura'wle outdoor durable powd=r coa~~n~ co:npcs=ticn 5 accord=ng to cl am
2, characterized in t=at ~t comprises a5 Cross-1 i::l:i:~g age~:t a
ca=bo~:yl `unctional polyester, from which the epo>:y =anctional polyesters
ave been de=;ved. 10. A fcrmed substrate coated with a powder coating 10
composition according to claims i1 and 12 in uncured or cured state.   EPA
- ~G ~ i~ ~. ~ z. zooo 42 



15 April 2003 TS 0714 PCT (December 2000) R E V I S E D C L A I M S 1.
Modified epoxy functional polyesters, obtainable by the reaction of
epihalohydrin, in the presence of a base, with carboxyl functional
polyester resins II obtainable by reacting: 5 (a) at least one aromatic,
aliphatic or cycloaliphatic dicarboxylic acid compound A comprising two
aromatic- or secondary aliphatic carboxyl groups or the anhydride thereof ;
(b) at least one diol compound B comprising two aliphatic 10 hydroxyl
groups, which may independently be a primary or a sec :r.dary r :yrox; l gl
o~p; a~' notion 1'_y (c) compound C1 comprising one monofunctional primary-
or secondary hydroxyl group and/or at least one compound C2 comprising one
primary- or secondary hydroxyl group and 15 one tertiary aliphatic carboxyl
group; and optionally (d) a dihydroxymonocarboxylic acid compound D
comprising a tertiary aliphatic carboxyl group and two aliphatic hydroxyl
groups, which may each independently be primary or secondary hydroxyl; and
optionally 20 (e) a trihydroxyalkane (E1) or tetrahydroxyalkane (E2), the
molar ratio of compounds A:B:C1:C2:D:E1:E2 being X+Y+1:X:M:N:Y:Z:Q wherein
M+N is in the range of from 0 to 2, X ranges from 2 to 8 and Y ranges from
0 to 8, Z ranges from 0 to 25 2 and Q ranges from 0 to 2,at a temperature
of from 100 to 220 C, until a predominant part of the non-tertiary carboxyl
groups as initially present in the reaction mixture, i.e. 75~ or more, have
been converted, and subsequent reaction of said obtained composition of
epoxy 30 functional polyester (III) having an EGC in the range of   15
April 2003 from 500 to 3000 and a number average molecular weight Mn in the
range of from 500 to 10,000, with an isocyanate (IV), in a molar ratio of
III:IV such that at least all the present terminal hydroxyl groups will be
5 converted. 2. Modified epoxy functional polyesters according to claim 1,
characterized in that the molar ratio between the starting epoxy functional
polyester resin (II) and the isocyanate (IV) is in the range of from 0.9:1
to 10 1.2:1. 3. Modified epoxy functional polyesters according to claims
1-2, characterized in that the starting epoxy functional polyesters III
have a number average molecular weight of from 700 to 1500. 15 4) Modified
epoxy functional polyesters according to cl ai:n:: 1-3, caaraCCerze : i:~
..^at as s parting epcxy functional polyester resin III are used those,
which have been derived from carboxyl functional polyester resins produced
by reacting: 20 a) at least one compound of the formula 0 O 



H H HO-C-C-(CH2)a-C-COH V I R1 R2 wherein a >_ 1 wherein R1 and RZ each may
represent an alkyl group having from 1 to 4 carbon atoms, or wherein R1 and
R2 may form together with the group 25 ~CH-(CH2)a-CH~ a cycloalkyl group,
which preferably I represents 1,4-cyclohexane dicarboxylic acid (A1),
optionally mixed with minor amounts of a corresponding compound of formula
V, wherein a=0 or anhydride thereof 30 (A2),   15 April 2003 b) at least
one diol compound B comprising two aliphatic hydroxyl groups which may each
independently be a primary or a secondary hydroxyl group; c) optionally a
dihydroxymonocarboxylic acid compound C, 5 comprising a tertiary aliphatic
carboxyl group and two aliphatic hydroxyl groups, which may each
independently be primary or secondary hydroxyl; and d) optionally a
trihydroxyalkane (E1) or tetrahydroxyalkane (E2), 10 the molar ratio of
compounds (A1+A2):B:C:E1:E2 being X+Y+2Z+3Q+P:X:Y:Z:Q, wherein X ranges
from 1 to 8, Y ranges from 0 to 8, Z ranges from 0 to 1 and Q ranges from 0
to 1 and wherein P ranges from 1 to 5, at a temperature of from I00 to 220
C, if any compound C is 15 present, until essentially all the hydroxyl
groups as initial?y prese:~t in the raactipn mixture hare been reacted. 5.
Modified epoxy functional polyesters, according to claims 1-4,
characterized in that carboxyl functional 20 polyester resins II, wherein P
is from 1 to 3, and pxepared at a temperature from 180 to 210 C, are
converted with epichlorohydrin, into epoxy functional polyester resins of
EGC o from 1000-2500. ., 6. Modified epoxy functional polyesters according
to 25 claim 4, characterized in that in the preceding carboxyl functional
polyester resins is Y>0 if Z+Q=0 or Z+Q>0 if Y=0. 7. Modified epoxy
functional polyesters according to claims 1-6, characterized in that
polyglycidyl esters III 30 are used as starting material, which have been
derived from carboxyl functional polyester resins (II), wherein Y ranges
from 1 to 2, X simultaneously ranges from 1 to 4 2=0 and Q=0. 8. Modified
epoxy functional polyesters according to 35 claims 1-7, characterized in
that the isocyanate is AMENDED SHEET  



15 April 2003 selected from toluene diisocyanate; hexamethylene
diisocyanate; 1,12-diisocyanato dodecene; isophorone diisocyanate and
4,9'-dicyclohexylmethane diisocyanate, 9. A curable outdoor durably powder
coating composition 5 comprising modified epoxy functional polyesters as
claimed in claims 1-8, and a cross-linking agent. 10. A formed substrate
coated with a powder coating composition according to claim 9 in uncured or
cured state. MCS31/T50714PCT .A3h.AA,.AFe.A3.A.3e.ALy.A9A3.A{.AFe.As.A9U
e.A9Ue.Af.A9.A.ASR.A.A)A.A.@aA.LSN.Af.A.Ae.A`*.A9e.A.AU%.A?"#+ik
t}xsmhc^Y]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
^a]ca]c^a]ca]ca]c^a]ca UV]ca]cRa]ca]ca hno A]Q~
{upkfa\W]ca]ca]ca]ca]ca]ca]c^a]ca]ca]c^a]ca]ca]ca]caU]ca]ca]ca]cRa]ca]c^a]c
a]c^a]ca]ca]c^a]ca]ca]c^a]ca]ca]c^a]ca   5p0  j l
A#|vqlga\W]ca]caV]ca]ca]ca]ca]c^a]ca]c^a]ca]ca]ca]ca]c^a]ca]c^a]ca]ca]ca]ca
]c^a]ca]ca]ca]c^a]ca]c^a]ca]ca]ca]ca]ca
#uwy<>JLQSo,I55ztoid_ZU]ca]ca]ca]ca]c^a]caU]ca]c^a]ca]c^a]caU]ca]ca]ca]ca]c
a]ca]c^a]ca]ca]ca]c^a]ca]c^a]caU]ca]ca]ca]ca]ca]c^a]ca 58OP] a[._etx;
ytnid_YT]ca]c^a]ca]ca]caU]ca]caU]ca]ca]ca]c^a]ca]ca]c^a]ca]ca]c^a]ca]caU]ca
]ca]c^a]ca]ca]ca]c^a]ca]ca]ca]c^a]ca]c^a ;OPXY
u!v!"/"G"J"N"Q"R"V"W"Y"k""""""""~yrlga\Vytnid_YT]U]ca]caU]ca]caU]ca
U]c^a]ca]caU]ca U]c^aU]ca
U]c^aU]ca]ca]c^a]caU]ca]ca]c^a]ca]caU]ca]ca]ca]c^a]ca]c^a]ca]c^a]ca"""""##p
$$$$% %%%$%M%a%f%h%%%%%%%%
&X&f&}&&|wqlgb]XRid_YT]c^a]ca]ca]ca]ca]ca]c^a]caU]ca
UV]caU]ca]caU]ca]caU]ca]ca]ca]c^a]caU]ca]caU]ca]ca]ca]ca]c^a]caU]ca
U]c^aU]ca
U]c^a&&&&&&''''''(')'''((J(())))*z********ztoid^YS]U]ca]caU]ca]caU]ca]caU]c
a]ca]ca]c^a]ca]ca]ca]ca]ca]c^a]ca]ca]ca]c^a]ca]c^a]ca]c^a]ca]c^a]ca]ca]c^a]
ca]c^a]ca
***++',e,,J-K-n-p---`.n.......//B1o2p2r23D4E444|vqlga\W]U]c]ca]ca]c^a]ca]ca
]ca]c^a]ca]ca]ca]ca]c^a]ca]c^a]ca]c^a]ca]ca]ca]ca]ca]c^a]ca]c^a]ca]ca]ca]ca
]ca]ca]c^a]ca 44B555555566667P777888999:A;
;;;;)<+<;<I<|wqlga\W]U]c]ca]ca]c^a]ca]ca]c^a]ca]ca]ca]ca]c^a]ca]ca]ca]c^a]c
a]ca]ca]ca]ca]c^a]ca]ca]ca]ca]c^a]ca]ca]c^a]ca]ca]c^a
I<<<<3=5=6==,?0?R?T?V?b?k???A#B*B/B7BGCICXCfCpCCADLDfDgDDzupke`ZU]U]]ca]c^a
]caV]ca]ca]ca]ca]ca]ca]c^a]ca]ca]c^a]ca]ca]ca]c^a]caU]c a]c 



aU]c a]c aU]c a]c a]ca]ca]c^aU]c a]ca]ca]ca]ca DFFFGGGMHYHI7I;
I<I?IyI{IIIKJZJ`JpJtJzJJJJJJJJK|wrmgb\Wke`ZU]U]]]caU]ca]caU]ca]ca]ca]caU]ca
]caU]ca]caU]ca]ca]caU]ca]caU]ca]caU]ca
U]c^a]caU]ca]ca]ca]ca]ca]c^a]ca]ca]c^a]caKKCKQKXKKKKKLLMNNNNNNNOOOOeOoO{O~O
OOQ=Q`QaQzuoje`[U]U]]c^a]ca]ca]ca]caU]ca]caU]ca]ca]ca]ca]c^a]caU]ca]caU]ca]
caU]ca]ca]ca]ca]ca]ca]ca]c^a]ca]c^a]ca]ca]ca]ca]c^a aQyQQQQQRRRRRSSS&S4S;
SvSxS{S~SSSSSSSTTTT|T}Tytoid^YS]]c^a]ca]c^a]ca]c^a]ca]caV]ca]ca]c^a]ca]ca]c
^a]ca]c^a]ca]ca]ca]caU]ca]caU]ca]c^a]ca]ca]c^a]ca]c^a]ca]ca]ca]ca
}TTTTTTUUV!V+V,V/V4VDVJV^VgVhVVVVVVVWWNWOWsWzW{WW|vqkf`ZUid^YS]]]ca]c^aU]ca
]ca]c^a]ca]c^a]caU]ca]ca]ca]c^a]ca]ca]c^a]caU]ca]caU]ca]caU]ca
U]c^a]caU]ca]ca]ca]ca]c^a]ca]c^a]caWWNXYYYYYZZZZZZZZ[([[[#\\\]]^^u^^^)_=_*`
ztojd_ZU]]]ca]ca]caU]ca]ca]ca]c^a]ca]ca]ca]c^a]ca]ca]c^a]ca]ca]ca]c^a]ca]c^
a]ca]ca]c^a]ca]ca]c^a]ca]caU]ca]ca]caU]ca *`aaaaybbUcWcZc^cccfccccc}d
fffffffgh6iBiCi[iii{vqlfa\W]]]]ca]ca]ca]c^a]ca]ca]ca]ca]caU]ca]ca]ca]ca]c^a
]ca]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]ca]ca]ca]ca]c^a]ca
iiiijjjjrjjjjjjaknkkkWllllllllmmqmm:n<nn~xsmhc^XS]]ca]c^a]ca]ca]ca]c^a]ca]c
^a]ca]c^a]ca]ca]c^a]ca]ca]c^a]caU]ca]ca]c^a]ca]c^a]ca]ca]ca]ca]ca]c^a]ca]c^
a]ca]c^a
nn[o]ohoiozoooooooppKpppqqqq0rrrrssss*s,s4s~ysnhc]Whc^XS]]caV]ca]c^a]ca]c^a
]ca]c^a]ca]ca]ca]ca]c^a]ca]c^a]ca]ca]ca]ca]c^a]ca]c^a]ca]c^a]ca]c^a]ca]ca
U]c^aU]ca]ca]ca]ca4swssssttuu7uAuuu5vtvvvvvwwwww'w(wWwiwwwwwxx~ytnic^Y]]caV
]]ca]ca]c^a]ca]c^a]ca]ca]ca]c^a]ca]c^a]ca]ca]ca]ca]c^a]ca]c^a]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca xxxyy<y=yPyyyyy5zzzzzz
{{+{,{o{t{u{}{{{{{{{*|{upke`[V]]c]ca]ca]caU]ca]ca]caU]ca]ca]c^a]ca]ca]c^a]c
a]c^a]ca]c^a]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]c^a]ca]ca]ca
*|+|||||||}}}}}G~H~~~~~~~~jsuzint~ytoje`[V]]c]ca]ca]ca]ca]ca]ca]ca]caU]ca]c
a]caV]ca]ca]ca]ca]ca]ca]ca]c^a]caV]ca]ca]c^a]ca]ca]c^a]ca]c^a]ca]c^a]ca]c^a
t|zupke`ZU]]]caU]ca]caU]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]caU]ca]caU]
caU]ca]ca]c^a]ca]ca]ca]caU]ca]caU]ca]caU]ca 1}')iXZH%
&]}wrmgb]XS]]ca]ca]ca]ca]c^a]ca]caU]ca]caU]ca]ca]ca]c^a]ca]ca]c^a]ca]ca]c^a
]ca]ca]c^a]ca]ca]ca]ca]c^a U]c^aU]ca]ca]c^a]ca
!9?[^stQUYZ?HTeuz}}xrmgb\Wgb]XS]]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]ca]c^a]c
a]c^a]ca]ca]c^a]caU]ca]ca]c^a]caU]ca]caU]ca]caU]ca]caU]ca]ca]ca]ca)-7QUXZ@v
'(q&{vqkfa\W]]ca]ca]ca]ca]ca]c^a]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]c
a]caU]ca]ca]c"aU]ca]caU]ca]ca]caU]ca]ca]caU]ca &r()/07
%qtw`a#CE}wrmgb]Wkfa\W]]caU]ca]ca]caU]ca]ca]ca]c^a]ca]ca]c^a]ca]c^a]caU]ca]
caU]ca]caU]ca]caU]ca]ca]c^a]ca]ca]c^a]ca]c^a]ca]c^a]ca]caE|I45n#1k}3}xsnid_
ZU]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]c^a]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]c,a]ca
]ca]ca]c^a]ca]caV]ca]ca]ca]ca]ca!3DRI45n#1k}3}xsnid_ZU]ca]ca]ca]ca]ca]ca]ca
]ca]c^a]ca]c^a]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]c,a]ca]ca]ca]c^a]ca]caV]ca]ca
]ca]ca]ca+ eC!Nl%10%&'()-)F Y Z10%&'()- F Y Z10%ee&'()-S10%
&'()-M#3f10%&'()-310%&'()-  |Z8!l%10%&'()-)!l%10%  &'()-)!Jl%10%&'()-)l%10%
&'()-)!]l%10%&'()-) l%10%&'()-)hz[PE:! 10 10 10;
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