;. 1012345e3e6ZFFCDH| XI TY6YT6ZVW2 6 MAY 2003 5 Use of heterogeneous
catalysts in processes for produci ng polyam des This invention rel tfeMAt 103
the use of nmetal oxides as 10 heterogeneous catalysts in a process for
produci ng pol yam des by pol ynerization of lactans. 15 20 25 30 35

Pol yam des based on s- \ are used for producing fiber, film and
nol di ngs. However, t QWW\ pol yneri zati on of m which is
one of the nost inpor rocesses for producing numm%mm”mrfmﬂm not go to
conpl etion. The crude pol Yifer formed from caprol act amtj&gore* ore includes a
hi gh | evel of e-caprolactam and of | ow nol ecul ar wei ght F&4ct i on product s
(oligomer). Since both oligoner and caprol actam nononer are sol uble and
extractable in water, the level of |ow nolecul ar weight constituents in the
polymer is also } .

i npai rment of product quality and of processing properties, for exanple
during injecbkion or @se rafitmtensiainapuy anhalygtspiimnpargcesiseseferact abl es
content has to be |owered. The regubahbengXbbBFimPless usually carried out
with water at el evated tenperaturés, as described in DE-A 2 501 348, for
exanple. To increase the yield of the polynerization and to avoid any
adverse inpact on the environnent, agueous 2 6 MAY 2003 - 2 extracts are
not di sposed of as waste, but are_recycled. To this end, for exanple, they
are concentrat edhds eXtYeRERP t 5ehatabl &0t o-het UFR Heifetapr FacLsmas
nonomer congent Hete@dgRfepakyNeaitadyses. SnThe |precess! ubid i tpradudidgoner
and. especi al ly di rislr i.:& thg) chips is .no%.t he %ezst reason why conplicated
and ener gy-i nt eRSIVEBFEE8Yi RGITMEFS2A5Y8"t 8 bt26EBBSfor the extraction in

order that polyam des of 10 satisfactory quality nmay be obtained. In

exi sting proces r.al ac n rLs solyhi | i for ct'am
oligoner in the%:oiifyraaqﬁe%n o) g%ﬁqrgnqu DE?AA@?&Z%Q‘% tﬁglréef o%gé%ropfodsxgs
addi ng capr ol actRfidwsAdder fidathe whtEr agn€hemoddingst t HeOweveLact itdle 15
Processes afe alpsRrion9ehici Np¥ebribet exhr ast ablegpeenhebhml S ww¥ER ed Hy
vapori zi ng the nononer ang ol i 8orrer .out of the polyner. -A-29 48 865

di scl oses a denS¥éneffzatn BPEEesiMRALFRRH ¢ ‘b%ﬁﬁt%r 1Y 2P Ft%d to
a vacuum i n t he nydlones ,stdatess anolt | got e fosnp It idi n Thé nerulel pdigmer
processes ment | gaed iave hhe. . 53dyantags 9l 80U HNGLN 0T diis{anoes

mul ti stage, cost and 25 ene gy-1ntensive steps to denmonomeri ze the

pol yner and to Wit ke fRpred agdaouan@x pfadtow |molecuhar eeiahidvegactgedus to

produce pol yan gesdiitgh hawa @ydmduced extgact abbgsnhconbenyoad 30 and
especially dinmer content even in the unextracted state, so that the

techni cal and eSEREMI@CERFor POREBEED 5 exFPuER1E he?dw FHHRUA2R 1 Sweilght
constituents andaterwriheaiplétel agfedlsy exdlact 1 8anweeghedusatst i3udrits s
,an object of t p eng i ti t oV process. faq 0 i

pol yam de wher erlt%hert?%rng IngPr(]\ng ggﬁeglgéld ]hﬁg%ﬁxgr a({)%)i g%rrser %axrlt'?fraf é%&;%sence
of nononer 2 GOUARe¥N2E03 - 3 in the polyner is restricted and the

pol yam des pgoduced thus have a | ow extractabl es content even before any

extraction. 5 W have found that this object is achieved according to the
i nvention by thdUsRr@¥eMet AnYoxiRRAlIEReHMet OfogRRRdet c sualydys fppdg of

process for progueicegspabypicies-tiesnolforeréxahpbd ahringt digeatdon or
optionally furtheexr %I%an‘im%ei{%.%rn‘i nxg noners_wherein %Ehe nmet.al Ob?r(?isdes
are used in a fSrRAATCH per 9 RehdRf 27 PRHBUAPIY r 5 A

m xture and ar e aoavmewéd hsorot be dewmetredn ni xture during or after the

pol yneri zatggn, to reduce the extractables content of the pol yam de
obtained. 1. 5 A simlar process is described in DE-A-198 08 190, which has
an earlier prioffhey HRIGIIHeh EHErprEdent invepupdhY b arEedinpubl iidd at

the priority datgtefl the presephtblveridnRrazdrE@ ,prafdiiceqbgwreybractiapl es
n, e-caprolactam and optionally

pol yam des in the prqc f the inventi

ot her polyanideﬁﬁﬁﬁhing%ﬁnﬁéﬁergoﬁréxﬁﬁa Bed, preferably continuously, in
the presence of netal oxides which do 25 not remain in the reaction

m xture. Sutprisjngl t he prgcess .pravides for a rked reduction.in the

| evel of di r,%% eléQF?ai?iSﬁ“%fyﬁﬁﬁgh ?E dﬂ?ﬁi€8E§PF§15F$%PBUI?n%e Suse
of its solubilitawdighaanyr adwewaterim@Bktrhenadvent ageiobnhbet pr ezpreous
invention is that the total anount of |ow nol ecul ar wei ght constituents and
especially diners which have to be renoved fromthe polymer in the
subsequent extraction operation is reduced. This not only shortens the
residence tine in 35 the extractor and thus raises the space-tine yield,

but al so reduces the anobunt of extract to be worked up or disposed of. Mre
particularly, the yield of diners as 2 6 MAY 2003 - 4 well as of triners
and tetramers, which are nore critical in renoval and reuse than nononers

. . T




2 6 MAY 2003 - 5 presence of the abovenentioned heterogeneous cat # %ﬁ
The cocatal ysts used here are preferably acidic catal ysts selecte 003
organi ¢ nono- and di carboxylic acids, inorganic acids, their salts or

m xtures 5 thereof, such as the abovenentjoned carboxylic acids,
terephthalic acid, adipic acid, propionic acid and isophthalic acid or
oxygen-containingrphosphorus conpounds, espeC|aII phosphoric acid,

phosphor ous acfREr#§pdphdsphoPBis iFBosede QF kalais ARt Sind A% al ®5F i ne
earth mét al Safééy?llﬂéiiam%l urrtnabtj s, erg:[ or]gfg@n cafamplru ng ghkur are
conpounds, especia sul furic aci nd, su st ag rocess
15 If the mi xtGPREHHFTS t%ﬁ% Ry fated |§°ug’§d 3 g ré:a?%tuirdh E}Pg this
reaction stagecapedrdabiy rmrmxmmscctxtteerfu mrtd)rth(éumag}mlaedzafcmat al oxi de
bodi es vvlttgn the confines of the reactor in which the reaction 20 m xture
is present "as a single liquid phase. In order that a high nol ecul ar wei ght
may be achi evelhet hewegacstdubsiidiyd @f | owifomet henderaspecigil wat @imeind an
adequat e resi deRCenbl i g3 L2 3By, cAd1e1 LY Mehahl Qfhy Nebliel BLAgLE- St age
enbodi ment is or t ason 25 carried out in an upri war d

tube, a VK tubendmpéﬁgbragnaegaévehﬁ@qeﬁalﬁa Ueas pfaa‘te tR taf sused

enbodi ment, thgospel tcheha%ecﬂ‘ﬂa@tﬁotnhrmh bbaeéumaatrm%aﬂ;@m%éaodbﬁs The
reactlontenperatur s are %ﬂn{hlnthe rangefro Ctio 270C, 30

pref er abl Vi t FRRLS c’f'%ﬁ@e ‘W $H0CNeY 2BBC ORERTReU arFY pPERFEFLEIy

wi thin the rangeodesse00cimr@BOEEarh nncanquztltsuhmécy s ed esobdb £hboelt nent ,
the VK tube ha ous, 0 C re.gra ereby
t he tenperaturg %r gff)%grta y%rsll sc'g "g%rfo(r%r'tq‘%% oc® Bcgggg{:?'%gt h%gupggfg%ag? of
the flow tube Db—@ﬂ@t 2800 wpsthesmfiapfe t proposiest addihe | capropactanf the
flow tube. c%@ r 2003 né Jél\?éétaﬁgectfg Qes% Be the! BéBE%rr'a%%EPB” I's
preferably carrie Inat 5 least two reaction stages, the first stage
bei ng carrided out under an el evated pressure and the second stage effecting

the renoval of pRo@assehasrerialBoCORhBWAS LONAATITH | @RePr ERUEASLEWTS as
wat er. The net aI oxi de bodi used_in all st es according to , the 10

S may.b

i nvention, butSaFe® rbtartlr%ulg?‘f’?/r%‘?ef abY SPOERH T t HEE £ PRPORELge? "%t age 1
15 The pressureligondémre ¢ut sofprbeepslynege PE-pr2d e4@B65 séissbosdatat he
reaction m xt £5801 a e |i asg. The on xture
has a bul k teurr%%rul'alt?%% of gle(%gra OIafglrsgm 1@%%9?38#290 ngﬁ%ky f?gom 190C
to 250C, t?ert|%‘&h’bﬁq‘iﬁ‘bréf’e@ab‘r@c‘?ﬂ“f%Bmti’@O@‘QJ&eZBO@a%eaPéslld\enE’éet| e
is generally fiorm 18f ninhd of dhdours, preferably fromO0.5 to 8 hours, and
particularly preferably from1l to 4 hours. Stage 2 25 The pressure in st age
2 is selected so that there is a liquid phase, which contains the polyner,
and a gaseous @h.‘aseheﬂwcmm embstppeéératdwe wthéi ditskelveangeef rofm 0. 01

to 10 x 105 Pa, MREJRE ur;e 3 m

generally from %%Lg%to 29 I{Ce: pr“getE er g‘t?q; :é%m g}s}ggﬁg%hgg() é%g{é?tlcu?arl y

pr ef er abl Y5f r oRR SN HRESTEDY SAhEFeRS c&PaI%‘Pnpﬁ‘eﬁséG thie PRFRRT @89 t he
gas phase may @@ﬁﬁpqﬂ@d—,ﬁy afiidtth s3%&ddddted or unstirred separating tanks
or tank batteries and al so by the use of evaporator apparatuses, for

exanpl e by nmeans of circulatory evaporators or thin 2 6 MAY 2003 film
evaporators, abtbyidi |tttenederns ordvpndaeloas desk peadtoes, pohyahi@asure an
enl ar ged phase,j [ 96re FOSCT VEUIBENO St S83GLT O Kb @ gt he
use of a | oop reaction be necessary to enlarge ase i ntertace.
Fur t her nor3é, tﬁ%percemlxby imehecoRiephageer ain b*ehé mmmwmdtmawdu tion

of water vaporsgr tmaertagas telkhdithe |ia8i dRRARRSC Iéf@oﬂet | e@geBeos
catalyst is |likew se use in the second stage, this catal IS pre erably

present as a deFpeRfbedhe |]eriom%FEHlééséveﬁ&hd‘yn‘a%%tHWW{fela@ Nt

shoul d be inst@btiechp tHe asqPeAOAld Gt RACHRN redueedal s. If the degree
of polynerization is sufficient, the polyner nelt obtained can be

di scharged fromthe second stage for exanple with the aid of a gear punp,
cool ed in 33 15Ivaiser-abatdbjmut tdenther pheseptodaesestiby moogessrisieps known
to one skilled,ln.dhe ?:‘B &8&%%@%‘%2&%{;%& 0l G4 ractian Lon, of

pi gmenti ng, tenpering L. e resirdence time in reaction s

depends on thedQItDeJWatleﬂ dfldmh@rlt‘t gfigamenri andir ehe opreenceacif dmm@rmerature
and on the reactor pressure and al so on the degree of polynerization
desired for the product at the end of the reaction tine. It is generally
within the range fromO0.1 to 15 hours, preferably within the range 25 from
0.5 to 8 hours, particularly preferably within the range from1l to 4 hours.
The bul k tenperature of the reaction mxture is generally from230C to
300C, preferably from240C to 280C, particularly preferably from250C to
270C, W|thout use of a cat aI yst 30 Thr ee- stage process The thr ee- stage

R Y B b o M T



2 6 MAY 20D3 - 9 substances may be added not only to the starting mXxture
but also to the reaction m xture which is postcondensed. Usef ul satﬁsM%B]&
are: 5 Trifunctional am nes or carboxylic acids as branching agents or
crosslinkers. Exanples of suitable at |egst trifunctional am nes or
carboxylic acids are described in EP-A-07345 648. The at | east
trifunctional am nes have at |east three am no groups which are capabl e of
10 reaction wirh ddeboxdalivneici digr otipstr Iabgd pr andr abihg deHae any

car boxylic an@oQEQHBS-tﬂ'BQ aadeast fbifuagtigpahpeasboxyhiénacidsehave at
| east three carboxylic acid groups which are capable of reaction with

ani nes and whPEKOE8naBYsBXBEAGEESBNt, for exanple, 15 in the formof their-
derivatives, such as esters. The carboxylic acids preferably do not contain

any am no groups capahl e of reactiqgn wth carboxyli.c acjd groups. anpl es
of suitabl® cHELORYEi oRefgthate thhsliectcild IHIRYS @&%Pé%“{)ﬁﬁga?"ds

prepared for exgnplendemtiet ei ®y20 ebed arze havt ng rfagtab 50o0kDdé8 carsdbon

at ons, napht hal enepol ycarboxylic,acids, .such as .
napht hal enel, g?%?f-%&%"?%ér bé?%??‘gs‘ééi i The RFRESST i SR RS Y
preferably debolgdmidganihy comizouwemiszatricomodf pohytemsc agehpaptridsna 25

Examples of aBRNaVbo0, ahi4RLx A B ARAS BRE-BLLIT LELT hddon ani ne.

especi al | z nitrilotrie eam ne, I'enetriam nes, especially.
di et hyl entfri @#iides taral Kigachetdt r am fagn awdicst r RArRYEENdRM AN GRS, t he

30 al kyl ene nMpie@bias Freheral Vr&ed ot Rvkene "RhEL 2@S ridvRRY NDFdh
dendriners can be used as am nes. Dendrjners prefera?)!%%rha\\)/bﬁ1 t he general

formul a |, (RzNPECHAFAENTY CHEFXERFS ( CAPFARRRZ ) (1§ & e PO¥ B MAY
2003 - to R merklization( Gd yedud®l Zhewhettr Ridisldd otonte¢ntHpf) thdRzz,
where 5 RZ is _H.or - ~-NR32, where RBiISHO - ( CHZ) n-NHz , n
i's an integer ppég%mid%ogg%agﬁadlo X is an integer from2 to 14. Preferably,
nis an ihbeger from3 to 4, especially 3, _and x is an integer from2 to

6, preferablyafrgam21he 4prdcessrecsal h¥yséridbg radi ot s R ean@l sep have
t he stated rreanl,ngs }l{ndependently of one another. Preferably, Ris a

hydr ogen at omWgiC TFZPR- NRBT + 58T c AL 1ogditvabfateartddy | theadi RS e t hose
havi ng from 3inheeh@id0 Gartboxyd i anpabdighedpsat pried epabbyiByoda4ecastoxylic
acid groups. Prhef err[e%dn%ar.bogll i.gnaci ds are those having aromatic and/ or
het erocyclic a1 & Exam‘?iflgs 58 benzyl , naphthyl, anthracene, biphenyl,
tri phenyl2@adicals or heterocycles such as pyridine, bipyridine, 25

pyrrole, indokg, Jid@be t NHQRERNEACRYELES, igaca{iiofé% phenraat Welsess
por phyrin, phthal'ocyani ne, naphthal ocyanine. Preference.is gl ven to

3,5,3 ,5' -bi pRényFiet rddEBdan i cE2erRE Pl dedB e nePtAGpAL A%l GSREH ne,
3,h5|, 5,5 -bi p@@gybmfiaéamrrgwgl i Qrécﬁﬁz:inii?,rds,_l, 3abe 7- mimtlé{al, prdeferably

t hal enet etracarboxylic acid, 2, -pyridinetricarbo i.C Aacl :

3.5 3 5 -pj pflpln ﬁ#@P?gé’ar b%lxytl & g%(?%ﬁnce o] me?.aiy oxideés which do

3,5, 3", 5' 2hennogherowsiret £ acdhleoxsgact i dpitt8ré, S&ampdiiséngtlyac artrxyl i ¢
acid, particular] ref ) -%@ﬁ%@t j L | i iC
acid) and 35 ;%fc%s% er%yeiﬁlg)téeék?gc%r boxylic %ﬁﬁg%hlrgo@n%oﬂ%n%‘gggé
comerci al |y &l&efFabl et? c&FWEHFiOFar eff by WHEDr 0dEss RRGEITWERE 1

DE- A-43 12 183iflfficantheesdlski bt 6ds s31GbMAY+30B8havidr anowatee.
conpounds are used, imde formation is preferably prevented through the
choice of suitable reaction tenperatures. 5 These substances are at |east
trifuncti®bal Ther ehdvabtygat dfeashet eprasentt ionadntildre dwnbehadf the
functional gr o r 0 r r .

particul arl 3 %lrég: é‘r SEBT%J% O%P4:it°(6] é\.q&l%éé’{%{rrgcgggéégéo %g&%r?\%gﬁtsi oahndar e
carri ed out usispgcdialRer Aimeesswhight rhdvectticonbe ardmmesedr £aom| b
trifunctional carkexy!iie acids, duPsdiplent XSS i SHICHAMBNSHDT is |
carboxylic acids. However, small apounts of at |east trifunctional am nes
may be presentrgdycese tTH¥Unket oRALYc HGHANS BRE dEesafanGecéiver s 15

The subst gpcesrdl @ xree@lr iahdAr AU a0k tdhal ~tmid oy f1p0lmay ni de,
preferably from1 to 35, particul arlg preferaglrﬁ%/ 1 to 20, Egngl ﬁuglmof

pol yani de. Thé‘%ﬁ’os”t arRe pRBPRRELPE SETATE i TP aRe aWBE e 90 3 to
150, parti cul arisposeef erfabljofa opabtioulddly esprei ghikydf mdmdlithera 745 Eunol
of equival ents/ g of polyan de. The equival ents are based on the nunber of
functional am no groups or carboxylic acid groups. 25 Difunctional
carboxylic acids or difunctional am nes are used as chain | engtheners.
These have 2 carboxylic acid groups which can be reacted with am no groups,
or 2 am no groups which can be reacted with carboxylic acids. The

di functi onal carboxylic acids or am nes, other than 30 the carboxylic acid
groups or am no groups, do not contain any further functional groups

.



2 6 MAY 2003 - 13 oxide, zinc sulfide, lead white (2 PbCO03, Pb(M’YZOUB
lithopone, antinony white and titaniumdioxide. O the two nost c A
crystal polynorphs (rutile and anatase) of titaniumdioxide, the rutile
formis preferred for 5 use as white pigngnt for the nolding conpositions
of the invention. Black pignents which can be used according to the

i nvention are iron oxide bplack Fe30;1_;2 spi net black 10 é:Cu(Cr Fe) 204) ,
manganese bl ac¥edii x8%ir e° %Hé%&re iedE angmsi c o WidEdxi B5€anfioFF on

oxi de), cobal tcbhagtsaanduantriemewlbl ask mS@! S@haparhbsethéurd vy darnef peably,

carbon bl ack, which i,s usua us form of . fur nace or bI ack
(see G Benzi nﬁedﬁFﬁﬂEnﬁgr?%Y 5~€1%?|slt?zi‘% T ttetme 0% eSSt p. "
78 ff.). It will be appreciated that inorganic color p| grrents such as

hr om id d
ot hal ocyart ne2eareho,3ad 9 ANy o nadiiEchli 1 84eeR %?5¥§°§2rta.n

hues. Such pi gwbmcb aptigeadinl hgdsvaneatinl bpnaaahbabkber| podyamidether be
of advantage te F‘ h%o%%&%%ge%ooﬂ%.ﬁs PLORRES Uorfbkei '&aﬁﬂbﬁtt@r@_ﬁ for
exanpl e carbon B t hal ocyani nes, since t ener ally
facilitates theom%%r §YonW8ngéélrorPer?lF'éthYrerQ'ﬁ)plfa@E“l cl & daditonby

retardants andybhghe®l patabehizers wesérseny?:@r&a addgdekopyh@eignt,

t her mopl asti c conposi ti of the inventi o CLLUde for exarrEI e hal gdes of
metal s of Wt oupS| TERCERE PAFFBUREet ABRePTELET ADLEAFARERRRPUSLY pBt A881 um
hal i des, |ithimelbalpites aptifora | yat)nt@onwmum oL i dds togper befobal i des,
for exarrpl e chhgrr desmtbrro m deas or, & 35 | ggr gggn Thre hcat J qlesstesg Ci %hl y of
copper, may al SO +E8ntal T 81 "ectr oh- Fi cf |gan C1 67 2 suth copper
conpl exes are woppmerhalarge m@hltﬁtcexeadwmrxetirrw)h@mywatez &IMAa/ reB8up 14
phosphi ne, for.gxgnple. It is further possible to use zinc fluoride and
zinc chloride. O her possibilities are sterically hindered phenols,

hydr oqui nohes, substituted representatives of this group, secondary
aromatic 5 am mas, meratailomllkiyé iurseaordamcﬂé oy kno@noriehatuax@aet aiua'hng
acids and salts _thereof ?tures of . thesexdé ound Sa ﬁref erablé in
concentration 88 tB-% OerS}'“\'/\/eroéﬁ /b AR h8XAEEght "B e hi O

Exanpl es of W seabiini zetigiear el aarhawem sobstet wratl peeﬁecahb}rs tiganiow at es,
benzotri azol es gnd_.benzo o] c energal e un of up
to 2~ by wei htﬁ e L%Ezbr?%gitﬂr nrhebsaﬁgeé Qeﬁﬁftg %%gﬁtéﬂe%’,\ﬁ %%E%engr%al ly

added to t# tWélsmfﬁlua‘Q |t@aéorﬁp'@§r t§ ¥t Gan uwr@ gprag tnetel YL Agsi-ght |
are stearic acudpeat eartw ral tHeialum al dogpest e@qfafﬁﬁoﬁﬂdeN‘ &bkylestaa@rlem des
and al so esters _of g J;{rtol W th Igf)ﬁrg charnf tty. acids. iis 20

al so possi bl e F8Y us ) Jr‘t%t c &%EUGR i ncS%rr %‘F 15 nufR 61ft eteari c
acid and al so @refkyenket drees gifren elxcarrprsendr stetzaly| oketdese. wiheh palrgani des
of the inventi %Qoef‘téﬁ@ﬁ' ally I'c)" Ortfaﬁr % 'E%e%%?%h%@eri?s G, waed for

produci ng fibers abrics an materi a struction propriate
processes 20 e G$@PABEd FHOEPIA Ol%ztmers affﬂﬁfase%(arﬁﬂré“ | The prepéased

enbod: nent, tlherlaewbnof :LEOWpﬁf@f'@Q'HbQEI 3Qt\/\/e|l%|&'fst00r7$)t%l tuer&::&(;m*a&%
capro actam i ne i.c._oli rs in the ro

according to t RES ﬁ58ﬁgiyo>r%‘ carftE ggg c e RS b f 3{6% t CB5E§3ﬁ1 & to an
extraction firshewinveatiaguedhe swtdl mxicfe dagd Désichave aadshheer \ainth

wat er and/or a g a LaGhk r o] i.n Fi g. i.n
schematic form" g‘%ea%a'rggt g)%rﬁétrt C&%F%inzgﬁ % ﬁ)\grgrq(%gs\sg,% \ﬁr}}gr é%él_yqneIZ 6
MAY 2003 -3Q05 rr@értrotfewca:rbmlcaﬁjtaalmsq, |@1a ¢:e@epit<anky mepysaofulsileyes

reactor, 3 is an3ePAf ALOFs ANGHE ctertrgo%?atpotya@oqe ti8e exaplses Hsr gnbel ow
|IIustrate the invention. 5 Exanples The illustrative enbodinents were

real i zed usi ngU&eBnost aBEtERRaFat G8ipsdenm goF e 2F) .CIALIRG RBAPATHIBE a 10
feed tank (1), edemelttlsar reactor (2), which contains the catal yst bed, and
a separator (3) for the subsequent condensation of the PA prepol yner. The
reaction m xture was punped by neans of an HPLC piston . punp through a
heat excha®ger Inn thethebul ambodidénpy ereeet aradtlam i tiey widdedietd TwA2hbed)
and then pol yc h or, iter W_PIr €SS Ur. nd
thereafter di sc%%%g%ggo*glg %ﬁrgg'gg ghugtcgae%(cﬁgﬁ%éag&s‘:%eOrgeglc?rg %zlr\%r th
the catal yst s@ff acearidus prfe@‘fsfuhéimﬁltlhe p&@tmt ocompounH®sennso thieat t he
'20 reaction mxture formed a single liquid phase. The reactions ended
within a short period, that is 4 hours, and produced hi gh conversions. The
products were chipped, extracted and anal yzed with 25 regard to viscosity
and extractables. The process paraneters and the correspondi ng viscosity
and extractabl es values are summari zed in Table 1. Analysis 30 The relative
viscosity (RV) of the extracted products as a neasure of the nol ecul ar

wer ght bur I dup and degree of poI yrrerr zatr on was det erm ned |n 1% strength

o, A~ SN~
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fINr~N1OUH v 1Bh¥' hodatalysts used here are preferably acidic
catalysts selected from organic mono- and dicarboxylic

acids, inorganic acids, their salts or mixtures

5 thereof, such as the abovementioned carboxylic acids,
terephthalic acid, adipic acid, propionic acid and

isophthalic acid or oxygen-containing phosphorus

compounds, especially phosphoric acid, phosphorous

acid, hypophosphorous acid, the alkali metal and

10 alkaline earth metal salts and ammonium salts, or
oxygen-containing sulfur compounds, especially sulfuric

acid and sulfurous acid.

One-stage process
15
If the mixture of starting materials is used in one
reaction stage, this reaction stage preferably contains
the fixed or dumped bed of metal oxide bodies within
the confines of the reactor in which the reaction
20 mixture is present as a single liquid phase. In order
that a high molecular weight may be achieved, the
reactor should allow for the removal of water and an
adequate residence time. Preferably, the polymerization
in the single-stage embodiment is for that reason
25 carried out in an upright downward-flow tube, a
VK tube, which has a gas phase in the upper part. In
this embodiment, the melt phase flows through the
dumped metal oxide bodies. The reaction temperatures
are set within the range from 180°C to 270°C,
30 preferably within the range from 190°C to 250°C,
particularly preferably within the range from 200 to
230°C. In a particularly preferred embodiment, the
VK tube has a continuous or discontinuous temperature
gradient whereby the temperature preferably rises from
35 180°C-250°C in the upper part of the flow tube to
240°C-280°C upstream of the outlet in the lower part of
the flow tube.
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The polymerization is preferably carried out in at

5 least two reaction stages, the first stage being
carried out under an elevated pressure and the second
stage effecting the removal of a gas phase which
contains condensation products such as water. The metal
oxide bodies may be used in all stages according to the

10 invention, but are particularly preferably used in the
first stage.

Stage 1

15 The pressure in the first process stage is preferably
set so that the reaction mixture is present as a single
liquid phase. The reaction mixture has a bulk
temperature of generally from 180°cC to 290°C,
preferably from 190°C to 250°C, particularly preferably

20 from 200°C to 230°C. The residence time 1is generally
from 10 min to 10 hours, preferably from 0.5 to

8 hours, and particularly preferably from 1 to 4 hours.

Stage 2
25
The pressure in stage 2 is selected so that there is a
ligquid phase, which contains the polymer, and a gaseous
phase. The pressure is preferably within the range from
0.01 to 10 x 10° Pa. The bulk temperature of the
30 reaction mixture 1is generally from 220°C to 290°C,
preferably from 230°C to 270°C, particularly preferably
from 240°C to 260°C when a catalyst is used.

The removal of the gas phase may be effected by using
35 stirred or unstirred separating tanks or tank batteries
and also by the use of evaporator apparatuses, for

example by means of circulatory evaporators or thin-



i ~f1 vf' WWLv s~ ro?-1 a

7C—-1r-i.1.~r-a. INNN<lr-1r-le-1r-1rlr-1.-i.~rl~ia ~na 0 0 0 0 HO6SA 13,
000000000 O OE
|

tt
L

u, u, ac~sra~ca~rsrv~cccv~ca' ~cc~r oNNNNNNNNNNNNNNNNNNNNNavva™ nG v.

M ~1f ~LMVM y1f ~1( ~1f ~INLf " 1f ~1f rf (" 1t 1Y~1(' 1f~IM ' ., y .-, Nvxl ....N v
CIIIIIIIIIIIIIIIIIIII}O,-1e-1,-1r1r1_1' 1NNNNNNNNNNNNV‘V‘~ ~L4 Ul
~' VOOOOOO000DOERMOSRRPREREC T 8 1 86 1 BY-"FiG MicHistiio Ay P N By ar  disk
féro“ 'CCVaNNEeQNHNNNNNNNNNNNNNNNN@@UFQhNTénférged phase 1nterface

1.1, ~, - 1!
dP, - - 1~- 1~ NNI\lR@'i?/rY?~PW“~E‘lRN\RiF\INFP8 éeactf\enoaf-xturﬁ 5K ES3 €e Pt ianh co
QO --1 Nfr) C~V&bﬁﬁ@@3&ﬁroh~rméxyl bd rnecessuryr |8 1N|N1argm rtheE phasa M AY
2003 - 18 _N .0, ro.HC rQ.ro " NO
av N1J NN 130 F&‘rﬁhﬁ%"ﬁewﬁh%gﬁ&ﬁ‘ﬂél o Bnd? dis - bnase
an~Jo' ' 0a' ~' oBanOrbe ~fotrtheteBUSew ~thiel | a080taPiN~m fO~-waher' wamRid i pgalOaa

inert gas into the liquid phase. If a heterogeneous

0
yf
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| a

catalyst is likewise used in the second stage, this
catalyst is preferably present as a dumped bed - in
10 which <case no dynamic mixing elements should be
installed - or as a coating on reactor internals. If
the degree of polymerization is sufficient, the polymer
melt obtained can be discharged from the second stage
for example with the aid of a gear pump, cooled in a
15 water bath and then further processed by process steps
known to one skilled in the art, for example by

extrusion, extraction, pigmenting, tempering, etc.

The residence time in reaction stage 2 depends on the

20 water —content of +the mixture, on the reaction
temperature and on the reactor pressure and also on the
degree of polymerization desired for the product at the
end of the reaction time. It is generally within the
range from 0.1 to 15 hours, preferably within the range

25 from 0.5 to 8 hours, particularly preferably within the
range from 1 to 4 hours. The bulk temperature of the
reaction mixture 1is generally from 230°C to 300°C,
preferably from 240°C to 280°C, particularly preferably
from 250°C to 270°C, without use of a catalyst.

30
Three-stage process
The three-stage embodiment according to the invention,
as well as the above-described stages of the two-stage
35 process, includes a further reactor, which is

preferably operated without a metal oxide dumped bed.
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mixture but also to the reaction mixture which 1is

postcondensed. Useful substances are: -

5 Trifunctional amines or carboxylic acids as branching
agents or crosslinkers. Examples of suitable at least
trifunctional amines or carboxylic acids are described
in EP-A-0 345 648. The at 1least trifunctional amines
have at least three amino groups which are capable of

10 reaction with carboxylic acid groups. They preferably do
not have any carboxylic acid groups. The at least
trifunctional carboxylic acids have at 1least three
carboxylic acid groups which are capable of reaction
with amines and which can also be present, for example,

15 in the form of their derivatives, such as esters. The
carboxylic acids preferably do not contain any amino
groups capable of reaction with carboxylic acid groups.‘
Examples of suitable carboxylic acids are trimesic acid,
trimerized fatty acids, prepared for example from oleic

20 acid and  having from 50 to 60 carbon atoms,
naphthalenepolycarboxylic acids, such as naphthalene-
1,3,5,7-tetracarboxylic acid. The carboxylic acids are
preferably defined organic compounds and not polymeric
compounds .

25
Examples of amines having at least 3 amino groups are
nitrilotrialkylamine, especially nitrilotriethaneamine,
dialkylenetriamines, especially diethylenetriamine, tri-
alkylenetetramines and tetraalkylenepentamines, the

30 alkylene moieties preferably being ethylene moieties.
Furthermore, dendrimers can be used as amines.

Dendrimers preferably have the general formula I

(ReN=-(CH3)n)2=-N (CH2)x-N((CH2)n-NRy)2 (I)
35

where
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15 especially 2. The radicals R can also have the stated
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meanings independently of one another. Preferably, R is

a hydrogen atom or a ~-(CH;),-NH, radical.

Suitable carboxylic acids are those having from 3 to 10
20 carboxylic acid groups, preferably 3 or 4 carboxylic
acid groups. Preferred carboxylic acids are those having
aromatic and/or heterocyclic nuclei. Examples are
benzyl, naphthyl, anthracene, biphenyl, triphenyl
radicals or heterocycles such as pyridine, bipyridine,
25 pyrrole, indole, furan, thiophene, purine, quinoline,
phenanthrene, porphyrin, phthalocyanine, naphthalo-
cyanine. Preference is given to 3,5,3’,5'-biphenyltetra-
carboxylic acid-phthalocyanine, naphthalocyanine,
3,5,5’,5'-biphenyltetracarboxylic acid, 1,3,5,7-naph-
30 thalenetetracarboxylic acid, 2,4,6-pyridinetricarboxylic
acid, 3,5,3’,5’'-bipyridyltetracarboxylic acid,
3,5,3',5"'-benzophenonetetracarboxylic acid, 1,3,6,8-
acridinetetracarboxylic acid, particularly preferably
1,3,5-benzenetricarboxylic acid (trimesic acid) and
35 1,2,4,5-benzenetetracarboxylic acid. Such compounds are
commercially available or can be prepared by the process
described 1in DE-A-43 12 182. If ortho-substituted
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functional amino groups or carboxylic acid groups.

25 Difunctional carboxylic acids or difunctional amines are
used as chain lengtheners. These have 2 carboxylic acid
groups which can be reacted with amino groups, or 2
amino groups which can be reacted with carboxylic acids.
The difunctional carboxylic acids or amines, other than

30 the carboxylic acid groups or amino groups, do not
contain any further functional groups capable of
reaction with amino groups or carboxylic acid groups.
Preferably, they do not contain any further functional
groups. Examples of suitable difunctional amines are

35 those which form salts with difunctional carboxylic
acids. They can Dbe 1linear aliphatic, such as Cj 14—

alkylenediamine, preferably C,.¢-alkylenediamine, for



It° #109h& ()- !~ #10%r& ()- TUpPUQWAMAM [ ML~ ! % ! 10% 10<< 10s<
10<<! 3. 110%<& ()-M 3.110%<& ()-M 3.110%<& ()-M "% ! 10%<& (1 DMANAMRe vx

Z[OML~! 11T 109& ()- ! p: $109%& ()--1) 3 $1098 B & ()- !3 $10%JeUe& () -
109g&’ () - @& 10%5;&'()-xZ[o[[G\Z]]WUBI\/Il~!_!i§(._I\/I10%&'()-:!t‘Y.MlO‘Vgg&'()-:!Y.
M 10%gg& ()-:! " 1100/&()-!"‘!100@9&() 1> 11098 () -

111111700 v, 211 5308 ) ssiover () sipoe: (). Ts10%0e ()~ @Y 2098 O~ 10
10I ARAN Raaz)gﬁ?(a‘élt' M Examb]L@Q/@g&e() - ophbOHRH2 AR (¢ - fAnd $1DRAGRIDRE () - !~

$109R727& ()-11 " $1 ab%b(b c#cPc} ASH=~11] 1097
10g7 10g7° 1M¥@%5?1 f‘{-é%ﬁﬁ%&o %ﬂyn(e)s are Elﬁevuse usable,

10%g& () - LY. Z:H)Qéy&l(a) lf Beindl 0% VesBehiBcdFdOMD <SHECEEihet BT -

109&' -

Toveck! () - P100 I SRESTATERR | ) TF OB EUbEAR) < FIFEEe1 GONRSP ﬁ%fo%% ()
10z 10z 10z#10% &ybstiltptedl @M Q1) 2+pskyl, preferably C,.iz-alkyl, ra-

10% () - eecceql(n9=sh! 10TE hon IR (Jn S10TE ()- 51098 () - 5#10°€ ()- 51
0% & 51090 &

ffo’>(—)~l ! 1100/({&(() 51097& ()-51090& ()-5109F& ()-5109%& ()-51090& () - 510%&
' 8?1{)2/;'”2;% Lt 18HAE (QarBdPi& o ) a&189T &re), - SAOHT &xampd £Q %€ dde 510%0 &
flf$f%sT§L Q. l%ﬁ&fﬁr%fé%éL ¥itB1 894 8nET 18788 AR 191t 50a R}y - FADR% () - 51

0967& ()-5% "' f (Firesl. f/ hlfipbesit! 108A&arhoSEDTE (de BADITE ¢HidH 0%F&LE ) - 510%

T& 510%I'& 51f
f<fg)T o e ab 3"'@%@%‘;’%‘?1’5':10%&"1?) EXGOREFE) BRI 510008
' () - 5<f ?f @ Af leIsR, -a:g@(ﬂﬂl&C(P.Cgth, xebacic acid, suberic acid. They can
$xgQ<109%T &' () -ASLF Dbl Fhhibfoy. E—E% & d 090h&e( ) - D 5108d & () - 510%
T& () - 510%T& () - 5109 & () - 510%1& () -5Lf JIKI LI M N COF Pf (X} cl / 100T& () - 5109 &
() - 51090 &1P) - SRIRPALORIEE00RELE) - 5?6%“& penedegarhyxulipaaid s 8% T i W
f Xf Zf x"?/ 109 00668 dine 210 &E b} £ P 188F8s () - 51090&' () - 510%& () - 510%& () -510
o0& ()-5Zf[f\f]f5x 2/ Ti X >

$xgQ<109%& ()-5109F& ()-5]f fcfgfifjfkfnfjPl/109@& ()-510%& ()-51090& ()-5
109%47& () - 51098 ) *&AO%uRE! (45000 ¢y - SrrEhhpkr fncl iz A/ L0MRE §)d 51090 &
' ()-51098& () -SH0%& ()4 Pﬂ%@@ié) and 0% 11 0 44 ) hllfa%foffffél?&/lo‘W&
'()-5109F& ()-510%& ( %l &’ 5100/(1& “510% & Oo/d'& 5ffffeK/10
W& ()-518997&3S - 990%&8@61 59@%&0%}05&@%%1(!9&5519 &a(cakdaﬁlo%lr& (3 SPfffjP1
oty 1 IR (L di S oo
X 0 0 0 0 0 0

) - 510G ()-51 Wﬁff@%% éa’&ag)l(%’iﬁwﬁ ) - }5'560/&'&’% & () -
51090&' () - 510%&@1@5&:@0@& (91 6L aidSngf Lhe) sabstavFa's( whithoms'e ) - 510%
T& ()-51090& ()s51 & {3) o ff %r& () -
SO () 5105 8},5 go@%ég.( 8300V & di)s AUEEE - WA L2 2 REAT Tl 4 RAHD,
$ng<fffff215fff&}ttq17 8&%)%?&9@?!15&0%& GLBFHE 19 - 5R90F&ACIPTOMEE ¥ Y LS 109T &
() - 5109 & () - SO0eh& Q:)ie5f§§rf1’iﬁésfif§ clp/h&%%%r SawhlcR1094i& (o 12ERYT &n( ) td 0% & (

5109a7& () -51090& 09 09 stfff)cl/&10%& ()-510%& ()-510
2J/J& ()- 51§)gfor&f=(’§e 8 )%%O}d‘ )éaglg é’)‘s 5}18%'& ()- 5f1£12f1 Pl}cl/<(&)10%r&

"()-5109& ()-5Ti X >

O 5100 () TP ITere REI 0" 2 ?%%%% PLedohiraT) SB3U0NE ©F ) Wovma

) -51090&' BP- 5f%d 4% f amer fencioos £xom . Eae ( S&om%qlﬂm/a*@:w 81997 & ()
-510%& () - 5ffdd , BF6h Wél?
$xgO<10967&’ () - 51094'& F) fgggggnT5/ 10967&" () - 510967&" () - 510967&" () - 51096&" ()
-510%& ()-510%& ()-510%& ()-5g g
9/9?996552103%%%%%8%%“’9%& ff??a%id‘@m‘i“o@ L AT N L T
e
25898 g@ngCg‘f’?%'i Moo & f@‘%“&ﬁ /%100 &C%‘g?%lo%% % ﬁﬁ‘g}}é‘ €¥y- 5109
& () - 5CgD3Gy| gF 46 G HEbLAYT &) - Wsﬂ‘.c(ﬁfaﬁiﬂlbi\ﬂe, carl Hanser Verla g,

$xgQx<I gL P. S 1 10994 & 1 1090 &
()g5loog/JgLN?)Og Shg %‘g% g&%iﬁ%zéﬁ‘%r% %%*&%ﬁf%? &%Saaﬁgﬁ 19%& ()-
5109%0& () - 510%‘-891(6)%51013?&' e()me@i:(;%i&d( prel1@baee (pishehy$ gsych” gagbgeglcl / 10
W& ()-510%& ()-510%0& ()-510%& ()-5109%& ()-510%0& ()-510%& ()-510%0& (
) - 5cgdghgj gj K, }cl / 109%0& ()-5109%& ()-5Ti X >
$xgQ<j gkgl gmgngogpgqgr g} cl/ 10%& () -51090& () -510%& ()-510%T& ()-510%& ()
-5109%0&' ()-510%& ()-510%& ()-5rgsgt gugvgwgxgygzg}cl/ 10%& ()-510%& ()-51
0%& ()-510%& ()-51090& ()-510%& ()-510%T& ()-5109%& ()-5z9{g|g}g~gg}}cl/
10%I'& ()-51090& ()-510%& ()-510%& ()-510%& ()-5109%0& ()-510%T& ()-510%0&
() 59999] Pl}}cl/loo/d'& () 5100/d'& () 5Ti X >

A NAT M A NAT M p——a AT O/ \ A NN 7\ A NN 7\ A AT 7




> /&g MAY 2003
$x10907& ()-5109F& ()-51090& ()-5109& ()-5109%& ()-5109F& ()-510%& () - 5hhh
hhh
h!h"h}cl/ 109F& ()-5109%& () - 5109T& ()-5_122%&&' ()-5109& ()-5109T&" ()-5109%&
()-51090& ()-5"h#h$home&h' h(h) h*h}cl / 10967& () - 5109F& () - 5109F& () - 51094& () -
51090& () -510%& ()-510%& () -510%d& () -5*h+h-h-hj Ki}cl | 109& (). 5109G& () -
5Ti X > oxide, =zinc sulfide, ead white (2 "~ PbCO;, Pb(0OH);),
S99 Y NONLNZASHAGN) A4 LORGE) (UnBAQVERAiRHAYER CheSOMT) -630°TE ()
-51097& ()-51009& ()-51094& é*)_ 6h7h8hoh; h; .
h<h=h>h} cl / 1096%® (J°8% 0SFEMPY - STHSHRL ( POLYROFRNY ) (54bohR 294 53B95RFE) - 51000
& () - 510978 () 05>k 8@ @iloha ] 0%H (+ubI08d bih- SEOUTE riBrOS: () - 510
e () S1OWE () S0 () SIOAE QO SQNETFALPAINAE (1 219, ()~ 510%
$xgQ<GhHhI hJ hKinnaiddreh} ¢l / &109%F7& () - 5109F&' () - 510967& () - 51090& () - 5109F&" (
)-51097& () -51090& ()-5109F&" () - 50nPhChRhShThUnVhWhl cl / &109%07& () - 5109F&" () -
510967& ()-510967& ()-51090°& ()-510%& ()-5109F& ()-5109F& ()-5WhxhYhzh[ h}cl/
O (AR, S T S iy i
$ng<_hbhchdﬁeiF1f‘f11égrﬁJh{h e 00a 1 & O % 1894 OVE 8 (PRt 00a (S S s1005&
() - 510fyoT&'0( ) - sq‘elﬂ%z é)‘hghhg hmqﬁﬂ{@r‘ﬁﬁ’nqﬁtlz@&lﬂf@%'ﬁllﬁ - pfow&ngynsmm&' ()
0088 () - S10STE. (- ST () Sd0o e (N STOSaa Crr 5 aaota () evhahl bLb by A &1
e () cioweed Belfary PSihen s Sietr e N o o
| K }ADI 1090 &' €3 vdb&'ack- 5Tw in e form of
{]%ﬁg‘ﬁ&' () - S108FA0{de STIT&ab) -BLOR & (Jee> 18708547 5 BIPI & 1(henl %0 &£ ) - Shhh
/110968 (1550 104 {ghmsittmwis EXPeTGouyerings{b9AR) ()R 5T®ESE -()- ShhhhhhheF;
/ 110957& ()-50109%0& ()-5109F&" ()-5109& ()-510%& ()-510% & ()-5hhhhhheF;
/ 11097& () -50109& ().- 51090 & () -5109%& () -51Q%& ()-510%& () - 5hhhhj PleF;
/ 10967&' (§25100/5‘%z @l&éﬂ bg & g?ééﬁi’fl’?ﬁhhﬁ(’u &y /li’é’%ﬁg“(lf-ﬁfo’%lfg') P)ngenlcs
10947&' () - 5109081} - 53 0Uh&ofm) uh 1 A& )grekdlad: (dr Sahthhbbbss / pRYR&NES - 5109

& ()-510F& ()-5%0%L& ()-51Q0%&. ()- 5100&: () - ShhhhhhheF: [ 1006& () - 5100&
Y- Shooier (- SYATOTRD) - SADORSITETER O ( ShERARPCBAHED 4R (25800 (
$xgO<100aT R0 ) - SICOFILIY - EhhRhdhinveetiamofe EhtsinoFertainiooge: (Fushovma’ (
*9OL0%TEN ) - 810 hhbh&hENYERELIADIFE: OPESID |

i)}cI/10(V6I'<(&')()- %@7%%1 Wr%')r(afl X {%ﬁgﬂm%f)é%ﬁl e 3 s () - 510088 () -5
100G°& ()-5 iii

P11l 1098t ) el (9= SEDIGH. dgvetdiged o) MSEDARE Ebobead
‘i vel/ Lok (g’%‘?ﬁ%ﬁ% (s (l? 3‘%&#&2"() %‘ioﬁ&%?ggﬁ%‘@lﬂ( blagbora: ()
_510007& (255! | With i @pRper( | Bt TouEiness 10%HaIqE - SUBlF S GRpnsTeddR ()- 51
090 ()- 51075k 43 s BIOIES Jerl OYEBEu 801" | 81 Icdnd ) ol 14X EheshQUTE () -
51090°& ()-510;@5%%3;5%?%%' ()-51006& ()-51000& ()-B5100& ()-5.1/1 11 2] K1} }c
1/ 1098 ()-51 35Ti X >

$xgQ<2i 3i(21i 51 6 7i 81 9i : i }cl / 109F7& ()-5109F7& ()-5109F7& ()-5109%& ()-510%& ()
“51000°& ()-5109F&. () 5109%A& ()-5: i ; L .

i <i =i >i ’?i()@Ai B ’;flcﬁiégfd%r&r?)é‘?%%‘a)é% B ds [ - A S5 (AR (§2B 10978

() - 51097&'30) - SB@vFRAded 5B Dilig Fi thedmdp LeGHie! ( JooFbo%d &4 ons 5108a&the - 5109
& ()-510%& () : 510%@&. () - BIQYEE £, BLOYTE ( K5 GisHLM M | | L309%F& () -510%
T&'(%)-STi % §‘Jlx;g5 £Q<h o g’%%}%&v@ﬁ N @%&éﬁ’oﬁ%}? i g%k_p?ﬁ}%_é% 4@5&1&)
1099°& () - 51090%& 9% - Shooer {9453 oAkl ) - 51D @ iuByilal idesdi SPERFESTR/ 10%T&
' ()-5109%0& () - AL (O &) +Rk0? 'dj)onf'alfi)%f&'n( roaQuE&ibh-nitki lipiq
i vi wi zi 0UB/ 1094 & é%{ 510@&#) -510% ()-510% & ().- 5109 &' (%-51,00/(1&' 8_510%{
& ()-5zi {i~iiiFPPRET (Lo NeB1 0ohF ($X8ABIG & PLOTIgoF e (JEBSREL 05 - 51000
T Eh0STer () SAOSA ()L Bl Lt SR SOIE eIt (L B Iose ) ET00a e () - 510%

- 0, ! - 0, ! - 11110 . 0, ! ) - 0, ! - 0, ! - 0, ! - 00
T& ()-5100T& (?9%§‘%£)gr&§j(39‘*ﬁ?r%ﬁ ol%'/]f(?‘ﬁfé‘s(‘) gé‘%‘ﬁgﬁ% t’?- %%‘FEXCQPP‘*’Q

9F& ()-510%& ()-51090& ()-510%& ()-51090& ()-5109& ()-5100& ()-5109F& (

..... ~ M T A NN T a s & = s = w =



kkkkkkeF6/ &101090& () -510%& ()-510%& ()-51090& ()-510%& () - SIO%ﬁAQ)ZU[]?kk

kk, eF6/ Ti X > $xgQ<10%& ()-510%0& () - 5kkk

k! k" k#k$k%}cl / 1090& () -5109%0& ()-510%0& ()-510%& ()-510%& ()-510%& ()-5
109%0& ()-510%& ()-5%&K" k( k) k*k+k, k- k}éa4 109%0& ()-510%& ()-510%& ()-510%

T& ()-51099& ()-510%& ()-510%& () 510%F&™() - 5- k. k/ kOk1k2k3k4k}cl/ 10%0& ()

-5109%&' () -510%0& ()-510%& ()-510%0& ()-510%0& ()-510%& ()-51090& ()-54k5

k6k: kj P1} cl / 10668 Ins109M& (©xaBpileX It is further possible to use

$xgQ<: k<k=k>k 0 W& ()-
5100478 ()- 510%%%%@@%@%@6%% ?‘)@&f%%}fgﬂ’? %%%/d'%l@ 518())/({
& ()-51094& (Fteupogkly ) hndekeg ephRrRR A e FEYITOAUFRONSS 51 GWPEL { Fuba %T& ()~
5109%& () - 5101@%‘(&% erddfed ) - gFKokinkuk, Qi u;r;! X §econdary aromatic
$XgQ<10%I'& ()-510%& () - 5ukvkwkykzk {k~kkx
10907& () - PLOYARLLSS 51 ORF&OPRLEY 4R, wnmrm)aﬂ@f()WS%%P&}O(S)P@{B%&ON 5kkkkk
100 ()- 510998} SR L FrS1 g ) TEToRe RS sk T X
0, 0, 0, 0, - 0, ! eF~ i
> 1090& () - 516%1‘%2“&5‘ %1 0FF gf(-’- gf{ /a‘%?) (3- §f(5’<9£§)°(‘)3-%%%0 (¥°s kE%F?/ Ti X
> weight, based on the welght of the mixture.
10907&' () -510907&' ()-5109%& ()-510%& ()-510%& ()-510%& () - 5kkkkj PleF?/ 109
& ()-5109%& ()-5Ti X >
$xgQ<kkk Kk k kBrsmnbeq & ¢F - SU0oT et #hi BiaryRs, (Jres10%raoup- 5E0vFLitrted0oms’ ()
- 510%& () - Skkkkkkkisedid 109E& € o PO & (D:eé%@tff@az(c)refslwé&()béwoﬂ& ()-51
0%&' ()-510907& () SkkkkkkkkoUs/ 1%%T& 51004 & () 51000& ()-51000°& () - 51097
& ()-5109%T& (PhenoRsR: (YhSRRkEPEEkHﬁeFEéW&“F? 5 1oAYt B &1R ) £8100a & (
) -51090& () - 539YB% e +HHOYT& () - SkkkkkkkkoUs/ 109F&' () - 5109F& () -5109%& ().- 5
10967&' () -510907&' () -51090&' ()-510%0& () - 5kkkkkkkksT: / 109d& ()-5109& ()-510%
T& ()-51090& ()-51090& ()-5109F& ()-5109F& ()-5kkkkKlsT:/109d& ()-5Ti X >
$xgQ<10%& () Lﬁkkkdxédtirhq J ahB0%6&@hg)d50%agetts 510M&h( )arsd 0YE&et p1 5008 ()
-5109%7& ()-51 ( 09 9 51099 &
() - 51008 ()Qﬁg%gp % }n%ﬁ%%gs@% 307886 {2 1 OV &ahdard OB E -
| "1 % eF+/ 10989 1@/&&51()%119)%& @res5 190eRr {9 - ety & §Hednobaalephsiowa () -

5% (1*1, 1 eF+/ &Qﬁ’éﬁ& cERUF&t ey - JHRPIE4) qu%a&aﬁ.)mégom (2153 0¥E&ety- 510%0&

5,1-1.1/10LjP610%I& 51090 &
: $§<)gQ<OI 11 21 31 9E 5P Sl é‘f&f‘Dfd@z(i%w KE Cé“(l ?}F%lé&a‘ésf)-‘-ﬁo%&' ()-51
0% & ()-20%081€9 - pbBEARLE) -tuBl 96e salts of calc:.um, of zinc or of

| <l =1 >| 21 @x* 0 5109F& ()-51
0058’ () 510508t PTAH A0h QUBRERE pite (12 1008 0Be §5 oABORIY ) - 100l () -
5109& () - 5109&&mple ApphRpyyl KNG () - 5F1 G H JI j P1} cDT& 109F& () - 5109%& (
)-5Ti X >
$xgQ<JI O R U X[ [| ~l eFDT&. 109 51090& () - 510% 0%a 51006 &
O 500e (). BhPaPOTRAT AP ol CEDTES 1 SO S00aEn () CEBOORRLEY) BREOREE (81000 (
) - 510967& T9) - 5108T & épe bphetsi) W gax | ~BeeFD‘E&le%lO"/@&o(ﬂ)m&in@%’&ib):r§JI.O%I'& 0
-51090°& ()-51 5 | | 10947&
51008 {) - ST ET) - BatoaBREERERLF | | Bfer %?é%%é{f‘}; 3 D
$ng<| LTI p;r@w%a@%%sr@)dga@w@cé)ns@;ﬂ?&ﬂﬂ@lw o5 PomnR 1E).- 510%&
()-51090& ()-5109F& ()-5I11111111}cl/&L0%& ()-5109& ()-5109F8& ()-5109%& (
)-510997& () -51004& () -5100F7&' ()-51099& ()-8l I1111}}cl/&100T& ﬁ) 51090& ()-5
10947&' () - 51096 @) -HFRFHEI]Y - Spogingnt 618958 1eyed1 el oy - BPLEFPKEF) ¢l / &10
? &Qiflfﬁﬁ/fﬁéi ?gllo%?tlt‘%el%t/sa suCh5 0o ca)r%ﬁac/t(ram' 151f§ar& and510 T &
X cl/ 0, ! - 0, ! 0, 0, 0, !
O Th00a (). EIBvaE D1LSPREERI A1 FhE) RISVARICS BRORHGST) PEIODAENE) tR00m e (
)-510907& () - 5LDeF & inyehtOWns’ (Jarb1086& EpabkEH! | 9% cISt&ij)%l’t&r(g 5Ebeq &’ () -5
(}/g??) (% 1801/(?0 igjéﬁﬁ&gﬁ%( ) an10¢& e 62 e PIRYIE: L2 SIQUK (1S hhLbKdE) c1/&10
$xgQ<l 1111111 EPent3anopd (Fapuobaeqm - 81oat&en) - Bl by gatprs 1wy ) 25109 &

() 5109984 ) - 530Bkae émgaumcl/&low& ()-5109F7& ()-5109%& () -5100a& (
-5109%7& ()-5 g%‘ﬁmow& “510947& () - 5||||||}}c|/&1ow& &) 510947& () -5

10%& () - 5109482 () 9539382 (§ %E%WJ&*()F%OW&% FOSFRLEF- 5EPFM K3 ¢l / &10
W& ()-510%&appabdtuX >for carrying out the process, where CL

$xgQ<i 111111 eFcl/&L0%T& 109F&" () -5( 1094& ()-51090& ()-5109F& ()-51090& ()-5
109G& ()-5I 111111 eFcl/&L0%& 109F& ()-5(109& ()-51000& ()-5109%F& () - 510007&
'()-5109F& ()-5 1 mm

mreFcl / &1090& 10967& () - 5( 10967& () -51094& ()-510947& ()-51094& ()-5109& ()-5
mmmeFcl / &10967& 10967& () - 5( 10967& () - 510947& () - 510967& () - 510947& () - 510947& ()

- 5mmmj P6eFcl / &10%& () -510%& ()-5Ti X >
$xgQ<mmm mnbereFc / &109@109F& () - 51090& () - 5109& ()-510%& ()-510%F& () -5

A NAT M NN ITA IO T ~A T NA T ANA T



X > $xgQ<510%& ()-510%& ()-5 nnnnnnnnx "D/ Ti X > M
109578 () -510%& ()-510%& ()-5109& ()-51090& ()-5109@& ()-5100a&l B) A J0 e
nnn

njcl / 1099& ()-5109F& ()-51090& ()-5109%F&, () -51004& () - 5109F& ()-510%F& ()-5
10998 ()-5 - 157~

n! n" n#n$n%&n' n(n}cl/ 109& ()-510%& ()-5109%& ()-5109& ()-510%& ()-510%"
& ()-510%& ()dexk¥EL ¢Iprsf Iaramnj Plis| Al CREES (§arbd0%d &16) a5 Tiublbar

$xgQ<4n6n; n>n HneFcly 1Qo1Q9& (). - 51Q%E& ( )= 510%& () - 5109 &' () - 5109 &'
) - 5100 ()- 5%%@4&%%@%%?%&@( ¥ ( éfﬁ%’?é‘gf?géxgﬂ}%( ) ( 23100/({&' () (
5109a7& ()-5109F& ()-5Xn\n" ndngnknoneFcl / 10%10%& ()-5109& ()-5109%& () - 51
& () S10M o) b HML S et BNEICE LML TR () npdUTEN () - ST09TE () -
51099& ()-510%& () - 5109 & ()-bynzn{nnj PleFcl/10% & ()-510%& ()-5Ti X >
$xgQ<nnnnn@nnn}cl / 10%& ()-510%& ()-510%& ()-5109F& ()-5109F& ()-5109& (
) - 5109%07& () - 5HP4R& 1) SNnnnnnnnn} cl / 1097&' () - 510907&' () - 5109F& () - 510%& () -
5109a7& ()-5109%F& ()-510%& ()-510%& ()-5nnnnnn}}cl/109d& ()-510%& ()-510%
T& ()-51090& ()-5109F& ()-5109F& ()-5109F& ()-5109F& ()-5nnnnj K1}}cl/ 10%&
S(‘E)-5100/6I'&' ()-5f‘lﬁe} A BHustrative embodiments were realize)d using a(L)two— 0
xgQ<nnnnnnnnsT; / 10%& () -51090& () -5109& () -5109& ()-510%0& ()-510%&
- 5?0%r&' ()- 5nr&%ﬁ%?nn%%é%%%§' il /a%uisj-l(simfyig' (V2518948 (YR 5P50a% () - 51
0907& () - 5109 &€ed Shanknthhs T:a/ 100HEL4Y - FLRYEST( ) ¢ HLOYFR1iCh- SAO8FBINS - 51090

& ()-5109T8& ()5109F& ()= 5nNNARENNOUGRLLOUWT & ()< 51008 109%[& ()¢51090&
) - (5)10%I'&' ()- g?&%&'?&%’bﬁ?&' ??J?Snn%ﬁﬁlnnrg? ﬁ%%%% (5k8 Yara () - (5)1 & ()-(5
1094&" () - 5109 NSRS EIYE & QORISTEFERE D) - Bfnnidenndls/ TOFRR Y YN 006 RE ) - 510%
(T;?L' (5 )T_- 5>1(0‘;/J&' (DeekABh& i dxtulfdOhéa 4 ) p e Sed &b ) mEBAENLPLAHE/HEE & {d S 1090 &
- | .
$xgQ<nnnnnnne FMROVETFRESN ) B 18WRE ()SXSTRRRET( ) B 0ode ()LHAR: (95 51009°&
" () - 5NNNNABoe Rk RUFLRAMTE () - F1OGFE (Withape ¢1o510%E8 )( ) - 5AAYT & Kdn 5109&
' () - 50000000 F&{,109T1QYT& « ) - BLO9TE. () 5109 & () - 5309q & ().-51Q9%& { ) - 51090 &
' 8-50000eF6/ f%%‘%gd(s)l %r&'/%r -g)lﬁ%%{%&é)lo%&ﬁ??%éw%% -’(5‘)1‘69/({&' ()
- 50000] P6eF6/ FOWRE WSS BOWT &I ter dipai@xgssl. To ensure adequate
0" 03080eF6! 10UANMFES! ) 0BLOHE {32 SLOME GBI CheBiQUIE (- BUNUAE () -
&0( 0* 0, 0. 00020eF6/ 109 100T& () - 51000 & () - 5109T& () - 5100d & g)-Slo%'&' ()-510%
T& () - 520406080 % REREICL 0V 1 5IF L RYSSAGHPE (125 1996%27 ) S814%°% (5hS100a&
() - 510947&20) - Tem@BoRoehfktA¥E102F8Mé] - Tl 0E& gL 5108E&A( ) phA 88T & The 51090&
"()-5109& () - E i 0T& () - 510%& ()-5l00T& ().-5Tf X >
SxbOarol 0JoKal NGB0 R B D¢ B IOME (SR 13E b0 S9Y= 100 (
) -5109F&" () - 5EIRT @rofusedydgh) cORYEIRGSOTeUoVoW X0} ¢l / &109F&' () - 5109F& () -
51000& ()-51090& ()-51090& ()-5109F& ()-5109T& ()-5109%T& () -5X0YoZo[ o\ o} cl/
&1097& () -510%& () -5109T& ()-5109F& () -5109T& ()-510%T& ().- 5109T& () - 5109
& () -5\ 8 o_oaé&% ](-F%ﬂqcﬁ"(ﬁ’)ﬁfs& %’5%19%‘@?‘% L S?Ftﬁag‘gz’d and an(a)leed Wlt(g
$xgQ<aoboesdoaeiqagahoite) C IvVild¥esd Hy) - BT X Drdr-tiilis(.) - SIHPT K JeclHIT & ()
-51000& () -510%& ().~ 5109 'é)-5' LokoL.gnonogopo o%)cl/lO%I’&' - 51090& () -51
09d& () - 5109d &) 5109 (%—n 10%% ()-836%%???-%1 0T & 15 SorvsotBtfdvo} ) cl
/ 1099°& () - 510%P& rErtBDISFE VELuss0uFe’ pmBaoided( in5Tabde 1) -51099& () - 5109
& ()-5vowoyo{oj K, }}cl/109d& ()-51000& ()-5Ti X >
$xgQ<{ 0| 0} 0~000000} ¢l / 109F& ()-5109F& ()-5109F& ()-5109%F& ()-5109F& ()-510%
T& () - 510978 APEYIFS () - 5000000000} ¢l / 109F&' () - 5109F&' () - 5109F&" () - 5109T&
" ()-51090780() - 510967& () -51090& () -510%F& () - 5000000} }cl/ 109& ()-5109T& () -
1008 () ST () SO ():SI0E (hF1 AL SIOE Ly S998Ifed D o1/ 10
$xg Q00000000 sE/al GBS UIRYES (Sheb TOIHRS W(Lar5 Ma%EA H JouR TIPS 4nd SdO9Mss () - 510
OT& ()-51090& () - 21/ 109F8 ().251000& {) ~5109G& ():5100@& () - 51096
& ()E 23100/({&' ()4%13%%?92%% ?S@’%oé%eoﬁc%g“cﬁ%d} )16?)5& 0) -é%ﬁ%%ﬂ) Hloora (
) -5109F&" () - 5 Hemdt( )SGIORE (305969 & trenstdyas X fusicooaf P8} et/ 10PaR () - 51
09%& () -535 XyZing an Ubbelohde viscometer. . .
$xgQ<0000000eF| / 10Y LOYG& () - 510YA& ()~ 51006& ()-510%& ()-510%& ()-510%&
" () - 50000000€eFI / 109109& () -51090& ()-51000& ()-51000& ()-51000& ()-51000&
' () - 50000000€eF! / 109710907& () -5109& ()-5109& ()-5100& ()-5100& ()-5109&
' () - 50000€eFI / 10971097& () - 51097& () - 51097& () - 51097& () - 51097& () - 5109& ()
-5000pj PleFl / 1090& ()-510%& ()-5Ti X > $xgQ<p ppp
pppppl ¢l / 1097& () - 51094& () - 51090& () - 51090& () -51090& () -51090& () - 5109 &
()-51090& () - 5ppppppppp} ¢l / 1097& () - 5109& () - 5109& () - 51094& () - 51094& ()
-51090& () -5109T& () -5109T& () - 5pppppp}}cl/ 109F& () - 5109F& () - 5109T& () - 510
oa& ()-51000& ()-510907& ()-51000& ()-510%F& () - 5pp
p"pj P1}}cl/ 1097& ()-5109& ()-5Ti X >

A NAT M A ANATT 1 7\ A AN TT 1 7\ A ANATT 1 7\ A NN 7\



X >

$xgQ<ppppqqqaa} cl / 109F& () - 510%& () -510%& () -5109F& () -510%& (§ 6MAY: (
)-510%& ()-51099& () -59qqqqq

qqq}cl/ 109& ()-510%& ()-5109F& () - 510%T& ()-510%& ()-510%& ()-51090& ()
-5109& () - 5q

qqqaq}}cl / 109d& () - 510%I'& () 510%I'& () 510%I'& ()-510%& ()-510%& ()-51000&

51090 & OT& £ s o

q(gq q#q$q%q§)cl SO P (SaTed Jyse2 ’%cléo%%&“ﬁz?‘mowﬂq?) 2008 ()-5
1090&' () - 5100A=dgL - B2 ot ey qB4+§q-14} @Pﬂf@‘}’d’c@h(e) 0HRE {JUS TOBARN () - 510%
T& ()-5109¢& s SHRYRENEN- SdH Y& dposrakQ) é};leé&l%lam}aek/ 19pd& () -51
0%T& ()-5109F& ()-510%1& ()-5100& ()-51 /d'& g) 0%l &' ()-5109%0& () - 5243949
6qj Pl}}CI/lOWT*) FEGFS ()ccg']res)pog s to t total "extractab
$xgQ<6q80:50<esri@diae kefl /tHPB%hE K Jwasl GHhE yizledd BYYHRLE) a2blYEEs( ) - 510%T&' (
)- 51094 & () - 5BqDgFqHgJqLgNgeFcl/ 10901090& () - 510%& () -5109F& () -5109%& () -
51094& ()-510%& () - 5NqPqRqTqVququFcI/10%’10%’& ()-5109F& ()-5109& ()-51
09d& () -510%8"é ) tSéL‘tfH/Hi& ) -Bef " wasieFath / 108AH08EEE () pBAQSAEA () £5a0%T& () -

5109 & 5100F&, |/ 510 5
$ng<hq§<2:|oqququ ﬁ%ﬂ%%‘%‘aﬁqgﬂ%ﬁﬁfc "él%@/g%f% lgg)?éq% %10%I’&(
)-51090& () - q@ﬁcﬂlmwn@m ?(e)n@qma&tl(x}%m%r&a(n)geslmﬂ& $)-510%/"
& () -510%p& (Qo Sgigageaaste | £ A0JF1ONTEE )+ AYF & K - 51900 &a {1 pdL %W &s () - 510%
T& ()-5109F°& () - BggqgefFcl / 10941094& () - 510%&' () - 510%F& () - 510%&" () - 5109%&
' () -51090&" () ISRy PEERaY f% () -51094°& ()-5Ti X >
$xgQ<qqqqgqgeFcl / 10910947 & () -510%& () -5109F°& () -51004& ()-5109%& () - 5109
& 5 Fel [ 1090 109G& 1094, 1094 & 5109& ()-510%d& 510%
T&(%) 2333333&%& O‘W) ’?Q?omgé(‘%)g%ld‘ﬁ (‘%t) 5309 ()?t%’i'ﬁm(%) 510
W& () - 5qqqqeﬁmtﬂtﬂ:fﬁ’/d’1®%'18al(ﬁlaim&r(e)S{ﬂ]:@%l'&i(l) ﬁ@ﬂc&is{)hﬁm‘ifﬂj& 4)-510%7

& ()-5qq qu%ﬂ/d ) % 0
$ng<qqqgg’qqq‘g cl/ %ﬁgwﬁ% ﬂ%%%}d'é}%)qé?ot%'& (%‘3] §f669$£ ésn%lﬁg/ﬁﬁa?l?rmow&
()-51090& () -BAWREEE +( ) - 5qqgqqaqqq} ¢l / &10%& () -5109%0& () - 51090&' () - 5109 &' (
) -510%&' ()-510%& ()-510%& ()-51099& ()-5qqqqq}cl/&L0%& ()-510%& ()-510
%r&' ()-510%& ()-510%& ()-510%& ()-510%& ()-510%& ()-5qqqqj K1} cl/ &10%T&
"' ()-51099& ()-5Ti X >
$xgQ<qqqqqqqqq}cl / &10%I& () -5109%& ()-5109%& ()-5109%& ()-510%0& ()-51090¢&
()-5109%0& ()-510%& ()-5qqqrrrrrr}cl/ &LO%& ()-51090& ()-5109%0& ()-510%T& (
)-510%& ()-510%& ()-5109& ()-5109& ()-5rrrrr
r}}cl/ &0%& ()-510%& ()-510%& ()-510%& ()-5109%0& ()-510%T& ()-5109%0¢& ()
-5109F& ()-5 rr rrjKi}}cl/ &l0%& ()-51090& ()-5Ti X >
SxgQ<rrrrrrrrr}cl/&0%& ()-5109& ()-5109%& ()-5109%0& ()-510%0& ()-51090¢&
()-51090& ()-510%& ()-5rrrrrrrrr}cl/&L0O%& ()-5109%0& ()-5109%0& ()-510%& (
)-510%& ()-510%& ()-5109& ()-5109%& ()-5rr
rir"r#r}}cl/ &I0%& ()-510%0& ()-510%& ()-51090& ()-51090& ()-510%0& ()-510
W& ()-5109& ()-5#r$r'r)rjK }}cl/109%& ()-5109%& ()-5Ti X >
SxgQ)r*r+r,r-r.r/r0Orlr}cl/10%& ()-510%0& ()-5109%0& ()-510%& ()-510%& ()
-5109%& ()-5109%T& ()-5109%0& ()-51r2r3r4r5r6r7r8r9r}cl/109%& ()-510%& ()-51
09%& ()-510%& ()-51090& ()-510%& ()-510%& ()-51090& ()-59r:r;
r<r=r>r}}cl/109%& ()-51090& ()-5109%0& ()-5109%0& ()-510%& ()-510%& ()-510%
T& ()-51090& ()-5>r?r@BrjPl}}cl/109%& ()-5109%0& ()-5Ti X >
SXgQ<BrCrDrErFrG HrlrJdr}cl/1099& ()-510%0& ()-51090& ()-510%& ()-510%& ()
-5109F& ()-5109%& ()-5109%0& ()-5JrKrLrMNFOrPrQ Rr}cl/1099& ()-51090& ()-51
09%& ()-5109%0& ()-510%0& ()-510%& ()-5109%& ()-5109%& ()-5RrSrTrUrVrw}}cl
/1090& ()-51090& ()-510%0& ()-510%& ()-5109%& ()-510%& ()-510%& ()-510%
& ()-5WXrYr\rjPl}}cl/109& ()-510%& ()-5Ti X >
$xgQ<\rarerhrkrorsreFcl/109%10%& ()-510%& ()-51090& ()-51090& ()-510%T& (
)-510%& ()-5srvrzr|rrrreFcl/109%10%0& ()-510%0& ()-51090& ()-510%& ()-510
& ()-5109& ()-5rrrrrrreFcl/109%10%0& ()-510%0& ()-5109%0& ()-510%& ()-51
0%r&' ()-510%a& ()-5rrrrreFcl/10%10%& ()-510%& ()-510%& ()-510%& ()-510
OT& ()-5109F& ()-5rrrrjPleFcl/1090& ()-5109F& ()-5Ti X >
SxgQ<rrrrrrrrr}cl/1090& ()-510%& ()-510%& ()-510%& ()-5109%& ()-510%T& (
)-510%& ()-5109& ()-5rrrrrrrrr}cl/109& ()-510%0& ()-5109%0& ()-510%0& () -
51090& ()-5109& ()-510%& ()-510%a& ()-5rrrrrr}}cl/109%& ()-5109& ()-510%
T& ()-51090& ()-51090& ()-510%0& ()-510%0& ()-5109%0¢& () - 5rrrrrjP6}100/d'&()
51090& ()-5109& ()-5Ti X >
$xgQ<rrrrrrrrr}cl/&0%& ()-510%& ()-510%& ()-5109%& ()-5109%& () - 510%’&
()-510%& ()-510%& ()-5rrrrrrrrr}cl/&L0%& ()-510%& ()-510%0& ()-510%& (
) - 5100/6'&() 5100/6'&() 5100/6'&() 5100/6'&() 5rrrrr}c|/&10°/d'&() 5100/6'&() 510

AT 1 A AN A AN T M A NN A AN A NN T N A NA TN




$xgQ<GsHs| sIsKsLsMsNsGs} cl / &109%T& () - 5109%07& () - 5109%0T& ()-510%&'2@5@%@@&' (

)-5109F&" ()-5109F& ()-5109F& ()-50PsQsRsSsTsUsVs\é} cl / &109F& ()

10967 &' () -

5109%& ()-5109%0& ()-510%& ()-510%& ()-510%0& ()-510%& ()-5WsXsYsZs[ s*sx}
cl/&LO%& ()-510%& ()-5109%0& 10%& () 33709 & () -510%& ()-510%0& ()-510%&
"()-5"s_s sisjPix}cl/&0%& ()-510%0& ()-5Ti X >
$xgQ<i snsrst svsxszseFcl / &10%109%0& () -510%& ()-510%0& ()-510%0& ()-510%0&

()-5109F& ()-5zs| sssssseFcl / &10%10%&' () -5109& () -510% & ()-5109& ()-510
%r& ()-510 TSSsskssercl | & ()F 51078 () - 5109k () ]51p%& ()-5
1099&' ()-5 YsssseFl / RIQ1D )~5TJ%F&°.(§-§:L0%6F§L 0 -Hibpa& ()-51
09& () - 5109 53sssj PIYFc| F&fod] 51097 &| (|- 5| X |> © -
$xgQ<sssss$ /& b TUV& (o070 & (] SLUYa & () - 51090 &
()-510%& 2() $ 535S S} cT: ) BI00ER ()= |52 & (i-Slow&'(
) - 5109 & ( ' 5 )i-Dlssssgsxcl/ &1QWR () -1510%T& ()-5
1090°& 109§ 4 ) {5J09r&| - 5 ¢ (D - PLO%TIE [ ) 4 55ssEiLP1X} ¢l / &109FT&
()-35109& ; S P Y ] 1P e (P (RN e ()
$xgQ<SSSSSHSH & ( %I () 45109 & ()-518‘6’&&'( -5109%0 &
()-510%& 6 & () -310PA& () -PIDAE ()t 510%& (
) - 51094& ( T4 57 -BiS S5 &% 5%}6 /”&rﬂw&&? 2I5200T& ()-5
109 & ()_5/@ )%I}&" 0% & () - DL & ) Tb83s%j P}t cl / &10
9T& () - 51006

$xgQ<sssss /J'E‘$ o HJ/SI{%FLH ¥ 5“1}00*’).6{1'& (3-8%@%'%)-510%&'
()-51094& $43(cP| LV €] 5 I0RaR™()25IPRH & |(T 510988 (
)-510% & ( 197 U?&' - DSSESISTCI T&IUYIR: 1) -[5ID% & ()-5
%g)tygf'og/()f :&IS WE pegtan( I TR Q-élﬁ’@& ) ~pE$SSsL.P6} L09T &
$xgQ<sssss /oS ) B PO Py 5109 &) (9[- BLEYFE €) - 51090 &
()-51090¢& [& t3|cEf & ﬂ:.gllc &5%"/& )= |52PH & |(BF 5109F7& (
) - 510907& ( a &Sttt

t}cl/&0%K Dol ()]- SLOYES &) &b L&A ( i 510 &| Q|- SLOWTE () -
51090& () - pf|cT. HIBPERTIBH X3 ol <l 52 2l 2l o
$xgQ<ttttt R r&1(TH 516%a & T) Broesrs—() =51 pos & |(7't 5109%&" (
) - 51099°& ( & GO RO Ve L) =P e Py & () - 510
T8 ()-510 5 S ®|22ERT PSSt ROP| &0 &| (3| SLEYE ¢) - 5109 &
()-5510%” : Y51 0oArg (FL SHORE B R M PR ED/R100F 109478 (
) - 51090& ( g 4 5109 8] ()] -BILeYEE £ |) 5P St [Ub Vg RO/ &1L0YT 109 &
')(23-18(}/%&? ' Y5109 &Y (Y 516967 ¢) %Yt |zt| A\ tit FP6109T & (
- ' R K (

$xgQ<] tAt 2R &3} 8 ﬂ%? %s@PO/&&E,( = 523@'@%-510%&' (
) - 510%& () - 'Y s“etg‘tw rTut'y Cert) TRTOAE™ 10%r8] () - 510%rT
& ()-510% & g TO- S0y & () - byt [ttt ftqercl | &T0%&] () 109a&
()-510%& [& -3100a& () -B1po%& |() 5ttt j QoeFdl / &
9910% & ()} rt DYt O Y tYURR” “?10Vd"ﬁi“'( o YR’ () -

i 10"g10" 10} & 10)l- 961 ()qttittita] [|: v[a& | Oh10%

& ()- 0h10p R h30%-&t hH0%4-&HH—P10%

& ()-tttuu & & o119 )| 184S £) =] 130% &| Q] oPh10%

& ()- h109 43 | q+10 )T RYELNSE &N T 3™SL096 ' T) - 3g=10%
& ()-3q:10 \\fﬁq-—lcofﬁ . Sttt A S Ut <4 =H)%

& ()-3q=10 s 1( =109/ -Sosl et 6 o&k(%le Vool &) 9Bq=10%

& () -3%u% (% o My 1868 R ) “Bat 1000k N| )= [3§E10%

& ()-3)u*u % & (V- 3q9 &)1 3¢=1004 &)l 34=100%

& ()-3g=10 ) - 1 39F10%;& {() 1 3Qulu2p3y4ububu7ut X<0%
& ()-3qq= (). 30=1 -30=10% & () -393[L0% & () - Ba=10%

& ()-3g=10 u<uVi g3 )-BaFl %54 43-ggt M § Y5q=10%
& ()-3g=10 DA ¢ () - BqF10P6 & (1) - Bg+1Q% & () - 3q=10%
& ()-3g=10 T SOFT0% & ) SQUDIENFIG uJut X<0%
& ()-3q=1006 &8 (§ ~ ) - 39F10% & () 43d=1p% & ().} 34=10%

& ()-39=10pb && (5 = ut 0% &| O)-36=16% & )Y -Joqr My

i Y5q=10% - 3Py Vi 0% &| (- 30=10% & ()-3g=10%

& ()-39= R (3 - 3gFEL0%| & ()1 XU YuZU[ y) uj urut X<0%
&q=10% & §) - 3&=H0¢ % & Y| 3aET0%| & [ 1 39=32D%

& () - 30=10%-&F—8od—tl-tatreltr Ve 1004 Y—B=100&{ erer]

i Y5q=10% & () -

T[ J b_u
3cudueuf u

\¢|
guhui uj ut X<0% &q=10% & () -39=10% & () -

J \fl LI
39=10%

& ()-39=10% & () -39=10% & () - 3q=10% & () - 3q=10% & () - 3j ukul ununuoupugqut X<0%
&9=10% & () -39=10% & () - 39=10% & () - 39=10% & () - 3q=10% & () - 3q=10%

& ()-39=10% & () - 3qur usut uuuvur V: q=10% & () - 3q=10% & () - 3-q=10%

R .Y Y.

Y. Y. Y4

~ Y. Y. Y



j-Y5M/NvOvPvQURVSV TVt X<0% & () -34=10% & () - 3q=10% & () - 3q=10% & (

o (5 Rt

R0 R0 R0 Ro R0 R0 Ro Ro R0 RO R0 R0 Ro Ro Ro

'()-309=10% & ()-39=10% & ()-39=10% & () - 3 TvWwWW XvYvZvt X<0% &
'()-309=10% & ()-39=10% & ()-39=10% & ()-39=10% & ()-3q=10% & ()-39=10%
" ()-32Zv[viv]viv_vrV:q=10% & ()-309=10% &B(}-3-q=10% & () - 3-q=10%
'()-3-qgqrM/  j Y5_v vavbvcvdvevf vt X<0% & ()-39=10% & ()-3q=10% & ()-39=10%
"()-30=10% & ()-30=10% & ()-39=10% & () - 3q 10%& () -3fvgvhvi vj vkvl vt X<0%
'()-30=10% & () - 3=10%&{r—36=10% & )—3a=1§ 0% & ()-39g=10%
() - 3q 10% & () - 3] vmvp\yr vnR6t X<0%{ & (q=10%{& () - 3g= 100}& ()-39=10%
' ()-39qrM/ ] Y5rvisut yudyvwx vy vit X<000& (g=10% & ()-39=10% & ()-39=10%
()-3q 10% & () -3 él %g ()-58%710%6 ()-39=10% & () - 3yvziv{Vv| v} v~vvvt X<0%"
'(g=10% & () -3g=10 g 30=210% & (')-8g=10% & () -39=10%|& ()-39=10%
'()-309=10% & () BWV VARE V0= =10% & ()-39=10% & ()-3-9g=10% & () - 3-q=10%
"()-3-qqrM jY 5vv‘7vvvvth<0°o& ()-39=10% & () - 3g=10% & |() - 3q=10%
"()-30=10% & () -3(g= 10968 ()- 39910% & () -39=10% & () - 3vvvivvvvt X<0%
() -39=10% & () - 3O T0% & ()~ 30109 & ()~ 3u=—10% & ()-30=-10% & () - 3q=10%
'()-39=10% & () - 3vgvy',\/nN2t X<0% [8q=10% & ()-39=10% & ()-30=18% & () - 3qqr MW/

j YSvvvvvvvvt X<0% &qgl@-lo% & () -139=10% & ()-39=10% & ()-39=16% & () - 3q=10%

& ()-30=10% & (-3 clt‘;% & ()-3wrvvvvyvt X<0% &4=19=10% &' ( -3@-10%

& ()-39=10% & (g - 3q216% & (')-'58%:10%'&' ()-309=10% & ()-39=10% g

& ()-3vvvvvvr V= =1086 & ()F3g=10% & ()-3-9=10%|& () - 3-q=10po &'L,()-B-qqr M/

j YSvvvvvvvvt X<@ & E) 39=110% & () - 39310% & () {39=10% & () 3q&10%

& ()-39=10% & (J - que‘% & () 39910% &' () - 3vvvyvvvt X<0% & | ) - 3q=10%

& ()-39=10% & (3 - 3g=1096& )= Juqat09 &) =3u=10% & )=3u=1P% & () - 3g=10%

& ()-3vvvvvvr V'gq—log/o F ()F39=10% & ()-3-9=10%|& ()-3-q=10p6 & ()-3-qqrM

] YSvvvvvvvvt X<@% & £) ﬁBq-iO% & ()-39F10% & () 439=10% & ()} 39=10%

& ()-39=10% & (9 - 3q&19% & )a{-(ElO% & ()-3vvvyvvvt X<0% &' () - 30=10%

& ()-30=10% & (3 - 3qe168% & {°) 4 8;10%'&' ()-39=10% & ()-3q=10% & ()-39=10%

& ()- 3vvvvver3q 1086 & ()1 39=10% & ()-3-9=10%|& () - 3-q=10p6 &¥() - 3- qqr W

j YsvvvvvvvvpT8@ & g) -0=10% &' ()} 3-9¥10% & () 43-q=10% & () - 3-xg=10%

& ()-359=10% % 3q:¥0% &' () 439=10% & ()-3vvyvvvvt X80% & ()-0=10%

& ()-3-9=10% & ) ST=10% &) TSy=10% & )=Su=109&()=3u= 0%0& ()-39=10%

& ()-3vvvvvvr Vi 0% & QF39=10% & ()-39=10% & ()-3-9=10% & @) - 3-qqr MW/

] YSvvvvvvvvt X<C2% () 3gA10% &' () - 39F¥10% &' () 139=10% & () 3q=10%

& ()-39=10% & (q - a@LQ%g () 3QAHL0% & () - 3vvvyvvvt X<0% &' |() - 29=10%

& ()-39=10% & (9 - q&1@%3&' L) 3q510% & /() - 39=10% & () - 39=10% & ()-39=10%

& ()-3vvvvvr R6t.X< (V &9(@r10% & () - 3g¥10% & () 139=10% & ()| 3- @qr W/

j YSvvvvvvvvt X<(9o q—l % & ()-39=10% & ()-3q%10% & ()-3¢=10% & ()-3q=10%

& ()-309=10% & () - 3g=10%& () Ivviviwwwwt X<0% &'1(g=10% &' ()| 3qs10%

& ()-309=10% & (9 - 3T=T0% & (- 309107 & () =Sq=10% & {)=30=10% 5

& () - 3WwvwwwinN2taX<0%, &g=10%6 &' () -139=10% & () - 3¢=10% & ()-3qqr M j Y5w

wwmmwwmt X<0% &G=1q=30% & () - 3d=10% &| () - 3q510% & ()-3qz10% &°()-39=10%

& ()-30=10% & € - 3a3 189 () - Jumpwmamd X<0% &9=10510%6.4& 3E‘E=10%

& ()-39=10% & (g - 3q818%88} () -3qz{19%& () 5 3q=1% &( 1+ 39=1DP% &

& () - 3wwwwwwr V:51=10%0 & F30=10% & () ~8-14=40%|& (J'- 3t qx10Mo &'f‘()-B-qqr M/

j Yow W w' wiwg <BosR% ()-39910% & ()-34=10% & ()-3q=1p% & () - 39=10%

& ()-39=10% & (9 - Jg=10%% ()-3q910% & () - 3&W W W) W* w+w, wt X<0% &' () - 3q=10%

& ()-39=10% & (9 -39=10% & ()-39510% & () -39=10% & () - 39=1D% & () - 3g=10%

& ()-3, ww w2 2 X<0% BQ=1Q0% & () 439=10% &'|() - 3q=10% &] () -Baqr W

j Y53wAnswWew7 wewow: W X<0% &q=14=10% &|() - 3g=10% & () - 3q=10% &'« ) - 3q=10%

& ()-309=10% & () - 39510% & ) “3FHLU% R T )V 3" WwHKA=F> WP viiaAM X% &q=1q=10%

& ()-30=10% & () - 30510% & ()-EqﬁlO% & ()-3q=14% & ()-39=10% & () - 3q=10%

& ()-3AwB - =1006-&-~3e=10%-&—3-1g= ' 3- q=5.0%

& ()-3-qqrM  joYSHWGMWM wb@KWHMMZ:X«% & ()-3920% & ()-3¢g=10% & ()-39=10%

& ()-39=10% & () - 39=10% & T) - 3¢H10% &) - 39g=109%'& () -3 Wt X<0%

& ()-39=10% & (- 39=10% & £) - 3E18% &%) - 3q=10% & ()-39=10% & () - 3q=10%

& ()-39=10% & (® - MWWV M: B=10% & () - 3d=20% &' () - 3{1q=19%

& ()-3-9=10% &%) -138 qqr M/ ©j Y3 ayvaz W WrW WtX<0% & () - 8= 13)% & ()-39=10%

& ()-39=10% & - qctlo%& £) - 3E18% i‘%)-qul %& ()-39=10% &

& () - 3_w wawbwewdwewtX<09%-& (Y —3g=10%-&{(-3g110%-&{}-3g=10% & () - 3q=10%

& ()-39=10% & ()-3q=10% & ()-3qg= 10%&() 3ewfv\hvmvx4wnR6tX<0%&(q 10%

& ()-39=10% & ()-39=10% & ()-3qqr Mr | Y5] wkwl wmmnwowpwgwt X<0% &' (q=10%

& ()-39=10% & ()-39=10% & ()-39=10% & ()-39=10% & ()-39=10% & ()-39=10%

& () - 3gwr wswt wuvwwwwwxwt X<0% &' (g=10% & () -3q=10% & ()-39=10% & () -39=10%

& ()-39=10% & ()-39=10% & ()-39=10% & () - 3Ixwyw{ w} w~-wnN2t X<0% &q=10%

&() 3q 10%&() 3q 10%&() 3qqrM/ 1Y5 vwwwwwwwvtx<0%&q 1q 10%

Y. Y. 2

Y. Y. 2 Y. Y. Y 2

oA

~n 7



[S—

Y5txuxvxwxxxyxzx{ Xt X<0% & ()-39=10% & ()-39=10% & ()-39=10% & () - SMS[{%

)-30=10% & ()-39=10% & ()-39=10% & () - 3{ x| x} x~xxxxt X<0% & () -

)-30=10% & ()-39=10% & ()-39=10% & ()-3q=10% & ()-3qg= 10%&() 3q 10%

) - 3xxxxXNN. t X<0%g=10% & () -39=10% & ()-39=10% & () - 3qq

XXXXXXXt X<0%=19=10% & () - 3g=10%-&9() - 39=10% & () - 3q 10%& ()-39=10%
-30=10% & ()-39g=10% & () - IXXXXXXXXt X<0%=19=10% & () -39=10% & () - 39=10%
-309=10% & ()-39=10% & () - 3q 10% & ()-39=10% & () - 3xxxxxr V6t X<0%=10%
-30=10% & ()-3-9=10% & ()-3-gqrM | YSXXXXXxXxt X<0%g=10% & () - 3g=10%
-3qwd 084 &ifn) - 3q=10% & ()-39=10% & ()-39=10% & () - 39=10%

- IXXXXXXXXT X<0%g=10% & ()-39=10% & ()-39=10% & ()-39=10% & ()-39=10% -
-30=10% & ()-3g=10% & () - 3xxxxxnN2t X<0%g=10% & () - 39g=10% & () - 3g=10%
-3qqrMv Y5xxxxxxxng/ 0%9=10% & () - 3q 10% & ()-39=10% & ()-39=10%
-3vg=10% & () 34710 & £ ) - % t<0/aq—0=O
-3q910%% )~ é“%%%’og/}) &&j(ﬁ) 3‘3%% &ﬁ“(e §t 53 %?% 02 % I %@%%‘%0
- AXXXXXTr 82t Xk08s109n& @) - 3{;@1&%5‘& (ﬁqu:ﬁmﬂ&ir)gS quljwmldee

k K+ 10% 0% 10% 39=109 10%
R o B PYHRELAB53 8P ) ek i Rk AT 0ve Rt OVP B L8k i e BIF T 0ak=1006
- 3G=10% 86 { §a30Fd 0¥ &nl ho Sachhes' o ) wBEFAOH &HO) - REKXXXIJRREA0Y=10%

-30=10% & ()-3qgqrM/_ j Y509=10% & () - IXXXXXXXXt X<0%q 10% & (2 39=10%
-39=10% RS ¢9 - sa PO ) WIBEEh 0Ds &N | s 3qethand ca)- rom the

3xxxxxx 3 0% % & 05, 0%
-30=10% %%t 1(])109/{%(&(‘%é3x>%§%xr t§<)<o‘%q“°]"%9)&]§’§ “gq %‘8‘%2 %‘% gqqr}M/
=10% & (mm»(e(xxoturmcngm%&t@ théO%&{/r)lquzaﬂ%n&, () a3 =186
39=10% & 30=10% & 0% & 3xX t X<0% 39=10%_
8 32 10%R° %%m%%%‘%%ﬁ% 3%35%69’52‘181 3&%&? 3 ?)/f/lngié)%@%%/
V6t X<0%0=10801&; (¢a BEFd8 % &t ( hindeddaMy e letR@@=t0%r& (urd Y3Y which the
yyt X<0%g= 10%& ()-39=10% & ()-39=10% & ()-3q=10% & ()-39=10% & () - 3q=10%
) - 30=10% B G BYY yPIFHPE K<OUe1 008 R’ E¥CSHELIOD &f( LB Ovs BOYIN SR 0%
39=10% 1 3 Vo & ¥t X<0%7E10% 10%
3 3?qqr |\A/‘£g‘L’l %%&1009/0”‘5()3 Ql@f%fy%%i‘y%% 1%%) ee:‘g{ﬁ)é ga%lt(()o e5e
) - 3q:10%1@e3(r)g 3q=DPOYLt&OfHeBgaL0wng l(r)déazq-zlﬁ%&ﬁ@e 8Gtha% the range
) - 38" y(y) y*y+y, V= yt X<0%0==10% & ) 39=10% & ()-3q=10% & () -3q=10%
) - 3q=10% ?rﬁ 3 —(i}é% &9() - %ql‘lé‘po &Fe) - 3W§16§P§Lﬁyl>ﬁm cfl%%%%f)e%ﬁ 10%
) - 3-aar Miz5 4 XRA1 0%, é(]}es%:ht]'o?(?l&e(l) %3893/@6%7@&’@%&2@@% & ddi399=10%
)-3q= 10% & () 30=10% & ()-39=10% & ()-39=10% & ()-3q=10% & ()-39q=10%
) - 39y: y; yRyeyesnagyt 098 &4t Seg=dH%ge (Do Bpdidds &Kt)a Bepd 0%
)-30=10% & ()-39=10% & ()-3q=10% & ()-39=10% & () - 3@AyByCyDyEyr V: q=10%
)-309=10% & ()-3-q=10% & ()-3-qqrM | Y5q=10%
) - 3EyFyGyHy | yJyKyLyt X<0% & () -3qq=10% & ()-3q=10% & () - 39q=10%
) - 3@=10% i« )me’iq?dd)%& éla;&q 10%7&e(c)af8q 10% &e(t)a—lquH\iLdWWt%/ t X<0%
)-3q9=10% & () 10% 0% -30=10% & g) 30=10% & () 30=10%
) - 39=10%% )4 %%@Ti; éb’% Sao%“&rtl?a asio%%e bs§s10%
) - 3qqrM/cat\é5i>§ys\6'—7é'c[a‘eéd ach«y R%Méhérﬂ:ﬁ-%/f & e 3O O% & () 39=10%
)-309=10% & ()-39=10% & () 30=10% & ()-39=10% & ()-3_y yaybycydyeyfyt X<0%
q=10% & ()-30=10% & ()-39=10% & ()-3q=10% & ()-3g=10% & () - 3q=10%
)-30=10% & () 3f ygyhyi yj yker: g=10% & () - 39=10% & () 3-9=10%
) -
) -
) -
) -
) -
) -
) -
) -
) -
) -
) -
) -
) -
) -
) -
) -
) -
) -
()-

Ro Ro Ro

Y

[S—

Ro R0 Ro Ro Qo Ro Ro Ro Ro Ro

' (
' (
(
5
' (
' (
' (
' (
' (
' (
' (
' ( 1
' ( 25 0%
' ( by

5

Y

[S—

R0 R0 R0 Ro Ro Ro

' (
' (
' (
' (
' (
' (
5

Y

—

3-0=10 r Skyl yimynyoypyqyr 3 0 ) - 30=10%
3q3qlo%{gé38é( ) }“ﬁ B o H332%%010/0 253 2% “&%%}2%’% § | ofpEat° Siddae

3rysyt W@m/y;sqﬁ X%&% & s(élécp—éld)%ﬂrc(n) A=l 0% Uy - %mﬂﬂ%t&r@ 3IE10%
30=10% &' ( 10% 10% & ()-3xyyyz rV: 0% & ().-39=10%
3-9=10%¢& ’2(9“ "&1—%@/8‘ “‘&&PM g’jlﬁﬁw@%ﬁ%%ﬁk@g& <) -CFE1%
30=10%¢; {Je 3UELPY Sk - é”'ﬂréQ% &1 £ hn30710%i el ) TUEELOMUA {03 erikd%
3yyyyyyyt X<0% & ()-3q=10% & ()-39=10% & ()-3q=10% & () - 3q=10%
30=10%1 g9t t& ) - 3q=10% & () - 3yyyyyyrV: q=10% & () -39=10%
3-0=10% & ()-3-9=10% & ()-3-qgrM/ | Y5yyyyyyyyt X80% & ()-g=10%
30=10% & ()-39=10% & ()-39=10% & ()-39=10% & ()-3q=10% & ()-39=10%
3yyyyyyyt T80% & ()-9=10% & (g=10% & ()-39=10% & ()-39=10% & ()-39=10%
30=10% & ()-39=10% & () - 3yyyyyr V6t T80% & (g=10% & () -39=10%

39=10% & ()-3-qqrM | Y5yyyyyyygGB0% & (g=10%=10% & () - 3g=10%
30=10% & ()-39=10% & ()-39=10% & ()-3q=10% & ()-3yyyyyyyykK+0%g=10%
30=10% & ()-39=10% & ()-39=10% & ()-39g=10% & ()-3q=10% & ()-39=10%
3yyyyy- kk+0%gqgr Mv | Y509=10% & () -39=10% & () - 39=10%

3yyyyyyyyt X<0%qgqr q=10% & () -39=10% & ()-39=10% & () -39=10%

3=0=10% & ()-39=10% & ()-39=10% & () -3yyyyyyyyt X<0%qr q=10%

3q:10% & ()-39=10% & ()-39=10% & ()-3=9=10% & ()-3q=10% & ()-39=10%

320205202020205205202020520202020520202020520202020202020202020202020202020202020205‘5 Ro Ro
/-\AAA/-\AAA/-\AAA/-\AAAAAAAAAAAAAAAAAAAAAAAAA\<



] Y509=10% & ()-39=10% & ()-3zzzzzzzzt X<0% g=10% & ()-39=10% & ()-3q=10%
& ()-309=10% & ()-3q=10% & ()-39=10% & ()-3q=10% & () - 3zzzzzzzzt X<O% M 108%
& ()-39=10% & ()-3g=10% & ()-3q=10% & ()-3q=10% & ()-39=10% & () - 3q=10%
& ()-32zzzzzzV: g=10% & ()-39=10% & ()-3-qgqrM/ | Y509=10% & () - 39=10%
& ()-3zzzz{{{{] P40% & q=10% & ()-39=10% & ()-3q=10% & ()-3q=10% & () - 3q=10%
& ()-39=10% & ()-3q=10% & ()-3{{{{{{.§dpT80% & q=10% & ()-3q=10%
& ()-39=10% & ()-3q=10% & ()-39=10% & ()-3q=10% & ()-39=10%
& ()-3{{{{{{rV:g=10% & ()-39=10% & ()-39=10% & ()-3qqrM | Y50=10%
& ()-3{{{{{{{{gK/ 0% q=10% & ()-3 q=10% & ()-3 q=10% & ()-3vq=10%
& ()-39=10% & ()-39=10% & ()-3q=10% & ()-3{ {!{"{#{ ${ % &t X<0% q=10%=10% -
& ()-39=10% & ()-3q=10% & ()-3=q=10% & ()-3q=10% & ()-3q=10% & ()-39=10%
& ()-3&" { (Thé* fieVhbX<@9% qcloim1B% &heyeSoq=108 &iet)a13-apild9 &atalBsgqr M/
Y5* 0{ 5{ 6{9 Gr0%9=10% & .() -3 % & ().-39=10% &
J&(){:sfq {103/%%‘ {-L:?qg‘ib/a%} :?du%%‘%“(ﬁoh lf(%aé{ g%e@%‘% Bfé%’p%’o%aﬁ%% =10%
& ()-3=q=10 &&séﬂxt?»ﬂnlef%(@&aﬁhtagele%r& ()-39=10% & ()-39=10% & () - 3q=10%
& ()- BC{D{ F{HrVv:q=10% & ()-39=10% & ()-39=10% & ()-39=10% & () -3qqr MW/
j YSH{ I { K{ L{ M P{ Q) R{| P40% & q=10% & ()-3q=10% & ()-39=10% & () - 3q=10%
& () - 35q 10% & ()-39=10% & ()-39=10% & () - 3R{S{T{U{V{V\{X{tX40%& q 10%
& 10 10% =10% 09 10%
& 8 3V {%?\PF@%%Q 85"%’10‘8f 2{? %’é) 1ode: 1 %ﬁgr%/} éz“) d‘)‘
Y5\ { {a{d{dfod&{ bégé&?%ﬂsl&%e& Used q=slf¥hte o )wmm%&i )c@cﬂt—am}%ts
& ()-39=10% & ()-3q=10% & ()-39=10% & ( 3I{n{n{p{q{r{s{t{pT80%] 10%=10%
& ()-3=q= o@t?f&?%ﬂ%ﬁ%b%@&%f%&%o%&t%jf B529B96% TIXBYEL0% & () - 3q=10%
& ()-3t{u{v{wx{rV: pT80%=10%9=10% & () -3q=10% & () 3q 10% & () - 3qqr My,
i Yox{ z{ {{ } {{{{{9gG+0%=10% & ()-39=10% & ()-3q=10% & ()-3 q=10% & () - 3q=10%
& ()-39=10% & ()-3q=10% & ()-3{{{{{{{{t X<0%=10% q=10% & () - 3%=10%
& ()-3g9= 10%@()ne3hq:ﬁ10@€& ¢)aBy=L0vwRetpfg=10% &atjdig=10%atalysts
& 3 nR6t X<0 0% & 10% & =10%
PYSL 1L L {TrR0aL5es (b= athbo ol Sonithatans S8 BhARair) oenoioo;
& ()-3g= 10%&()113%3;69@&1@ &mﬂ{{Lbeges}mel&%lqglo%}geix) 39t 0%x
& ()-39=10% & ()-3=09=10% & ()-3q=10% & ()-3g=10% & () - 3q=10%
& ()- 3{{{{{T¥}§F‘h‘q®%@¥?°§q 10% & ()-3-9=10% & ()-3-q=10% & () - 3-qqr W
JYS{{{{{{{{tX<0% & ()-3q=10% & ()-3q=10% & ()-3q=10% & () -3q=10%
& ()-39=10% & ()-39=10% & ()-39=10% & ()-3{{{{{{{t X<0% & ()-39=10%
& ()-39=10% & ()-39=10% & ()-39=10% & () - 3g=10% & () - 39=10% & () - 3 10%
& () -3 {{{{nmst xa@v)a@d(qeiow&yooéq pa%:&S()l 3¢210%: & Whesgfraw t
Y5 % 10 0%
2 () somtoR etk ¢ s tose A BIET (3o @ao%]e
& ()-3g= 10%&4%&4 BE% &r(g)a—rﬁapzlﬁ%x&cé):baqylﬁ)% ga¢idgg= m%arboxyllc
& ()-3{{{{{ =10% & 0%, & q=10% 30=10% &
j YS{{{{{{{{ S, % &) r (63*‘-%’ WE ()’ﬁ%&)‘lo&%‘“%ﬁt# LR/
& ()-309=10%&cd0aBpstid & () -39=10% & () - 3{{{{{{{t X<0% & () -39=10%
& ()-39=10% & ()-3q=10% & ()-39=10% & ()-3q=10% & ()-3qg= 10%& ()-39=10%
& ()- 3{{{{{nR6tX<0%& (q 10%& ()-30=10% & ()-39=10% & () - 3qqr W
jY5{{{{{{{{gG+O°/q 10% & () -3 q=10% & ()-3q=10% & ()-39=10% & ()-3q=10%
& () - 10fy 0% 9 )
o gzg 1o %gﬂo gl ﬁ %L{Jﬂ{){/o{«ge?&g{ﬂ 31 %Qc/ei%r()lé Etd%ed
& ()-3{{{] |an6pé'80f/qeﬂ10q€D0%<& 290 3c qwhéfo &he) h:eth@@%u&o@)s Igdrally st
jY5||||||||G+O°/ =10% & 100/&( 4210% & () - 34=10%
()30 L 00t (PF35ER06 @19 3 51 || FFPTpTa0amttlas O & () BEdL s e

TR Re

q= 10%&4:90&%&9% &daBgstl OPe 8al£s)er3&1 10%& () 39=10% & ()-3| |||
SRLpT80% #109%! & () - +*- #10%9! & ()-+*q=10% & ()-3qqrM/ | Y5
RGNS 80% #1099! & () - +* O#109R! & () - +* #100/@1&() +*

#100R! & () - +* O#100! & ()-+* O#109%@! & ()-+* _|a|||[[[llvud Y, 10%$s& () -

@10%:$s& A0z HLQ
#10%73%8()(1)31‘?1(}“ ‘éﬂ‘ggtﬂ#}’ b %&é&“‘)ﬁ) 1%&%?0%%}&1%’5 §0¢ E8255888: () -
0y g#109CHGE (Jare o) FORDOGE (:)1e@>&33@%$9&0(f) lessj ShEnbU0% byt @ELQIsRE’ () -y

V, -#109%9& ()-y H I @#100/0/& ( 910%/& 10%&

3 10984 () -SK|{21R% Pasre:1 W?)t?/tﬂ/{ %ﬁ_%ﬁ% )m%%tl(l;ﬁeétlow& ()-

Co- #1099&' ()-3 H @10%& ()- )10%& ()- Normal"™ "Heading 13]c" "Heading

23] c" "Heading 33]c" "Heading 43]c" "Heading 53]c" "Heading 63]c" "Heading
73] c" "Heading 83]c" "Heading 93] c"A "Default Paragraph

Font | HY G39?FOMBZ# bqyg~&9 W] 7D<?KCWj ?npt uzg| WKYZ[\]~_"abcdefghij4 )m
"O% 4*D. /| AN U6: <@>B&EI DLOTQTVXZ] | "a$c/ eef ff U Lf <F AFIF QX Zf ] ffzffffffffffff
ffffgg59Cgl gSg[ gcgj gr gzggggggggggggghhh™ h* h. h6h>hChGhOhnWh[ h_hhhghyh} hhhhhhh



