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2ur;tuuururhlr Zruhpurqhtnnr-plurh qfnnntplnttrtrhpf tuqqur3frtr u\urrlhrflrurh (urlunr-hhvt' ZZ qUU)'

I rlhtlu ru\urahtf]r\nu ftru4fr\ Uurpur]rpnulurtr]r, npp qnpbnr-ri k ZZ qUU-h \urhnhu4pntplu-rtr h]nfutt
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(rulunr-hhtn' gurqriru\hpqnr-p3nr-h), fr 4hrlu urtropbtr (nh\urnp) Uhtputh tUhutuJtub -h,ttltp qnpbnr-rf

(whnth uqgwhntu)

I irtuqtiur\hpqnrpFuh \urtrnhu:4pnr-plurh hlniurh t$ur, dlnr-u \"{.IhS (ruSunr-hhr'n' rifruufrh' 9nr1ilhp),

hlrtip phrlnr-trhlnr{ Zur;ururnurhfr Zrutrpiuqhmnr-pltutr \urnu{urpntp3urb 2001 p{ur\urhfr hnlbtfphpfr 17-ft

N 1121 npn2nr-rfp (iulunr-hhrn' Opn2nr-d), 1FuF4 b tnuqrywbuttt pltlitakwb nbutbghuthhill

Futqtluftniltttghnbwl tqnLlahph uuugnul" bp*qph (urlunr-hhr"n' O'p*qhn) frpu:\urtrurgrlurh
(bf u qt h w It t/ tu In L ttp)

hqrur.nru\nq \hphghh unrlh ulultiiuhurqlrpp (urlunthhur' 'lhulr.iurhruqfrp)' hturtrlru$ ilurufrtr.

1.'Ihu}Iurburqplrurnurp\urh

1.1. 't[u3tiruhruqpntl ZZ qUU-b qupururtlnpr{nr-rf h bpuqpf }rpu\uhurgriurtr hulururur\n{

Euqriru\hpqnr-pSurtrp huu\urghtl Zurlurutnutr! Zruhpruulhnnr-pluitr 2020 prlru\ruhfr qhunu\rutr

plnr-2hnrf lrurfuurtnhuqs6 *ltO 941 600 (htnltJnL? uutu tthlhnhibbE hwwntppwntuunLhtth? huqu4t tlhg

huntnLil _ - ZZ4pturI qnr-dup, fru\ guqifur\hpulnr-p3nr-trp qurprnun{np{nr-ri L Optuq}plt

(prlhpn4 h pwntpn$)

f pu\ruhur gtrhp Opn2riudp h'lliu1 ti urbru qpn{ uurhdurtnlu b \urpqnrl:

1.2 .l-lurlrlur'trtuqpfr qhh ilruuFr hurilur&ulhnlp3ruh up&utrurqpnrp3nr-hp, On*qph

urnrupur4purhpp, uI4 pr/nut' [ttywmwQp, opurgnr-gulfrh ulltubp, Ia]4 ptlnut' wQItQwpln4

up4lnthptthpp, 4puftg npwQuQutt lt puhuQtuQtuh gnrytuttft2tt&pp, tlufuurh*eh.{n ir \urtnurpnttlrhph

rlurulrtr urhrlh\nr-plnL.hhtrpp hbp\urpugrlurb htr 'IIurSilrult*qph hurrlhltltubhhpntd:

2. Vqdhpb |rpunlnthpbhpp h qurpururtlnpntplntbbhpp

2.7 2.2 qUU-h 
|rPrur{ni-hP nr-trf '

2,1.1 rrurqrftu\tipqnrp3nrhlrg quhuhgblnr- [urururphl aluFitutrurqpfr 2'4 \hurnrl hru]uruurhur{rub

q u.rpurur{npnr-pj nrhh hpp,

2.I.2 guillurgub cluilruirtu\ uunrqtrlnr- guiqriur\hpqnr-p1urh \"tt.ihg |rpur\urhurg{nr1

Ulr2ngurnnrilhhpfr phpurgpp h npurlip' runurbg rifr2unftnblnL {hp2frhfu qnpbnil.rhnrplurtrp,



2,1.3 2ptrqnrhblnr- frptu\rutrtugr{ub Ufr2ngrunnuitrhpp' hn hurlhgnrlnr-fdJurtlF uurhrlurhhlnrl

phpntplnr-hhhpfr tuhhurumlJg {hprugtftuh nrl2tuilfru durdlhur, tr 9ruqtfulhpqnrp;nr-h}rg ultuhurh2hlnr

rldurp { tlurl durtrtu qpf 6 -p4 tfu:unr{ hurfuurr,nbu{urb urnrqu hpp,

2.1.4 runurlig |rpur\urliurg{.tub Ufr2ngtunnr-rihbpfr uprynr-hpbhpfr a}niurg qnr-dup urpudurrlphlnr-'

tlfrru\nrltiurhfr 1nr-bh1nr-'tlurltfuihurghpp tt qurhruh2hpr htuumr-ghlulururduinrlurb rfruruhhpp, hph'

2.L4.I rrurqrfu\hpulnr-plnr-trp durtfurhru\lrb :fr u\unr-tf Op*qnh |rpur\urhrugnr-dp, \ruri O'puqpfr

|rpu\iutnugrftuh durtfurhru\ u\hhurltn k 4unhnr-ti, np u3h ulunn2urd 2fr frpru\urhurgr{h1nr-,

2.1.4.2 9urqriurlhpulnr-plnr-hp hp\nr- b utq,hf, tutrqurd fuurfuurh1 h Opuqpnr{ hur}uu:urhurltub

Ulr2ngurnnr-tftrhplr frpur\urtrurgriut.lt durti\hurtrhpp (liufuururhutlurb fihhpnr 4hqpnrd),

2.L4.3 frpu\urtnugrlurb Ulr2ngurnnr-rihhpp )hlt hurtftuqruurruuluurhnr-il Opurqpntl utuhrftutrtlurb

uluhurtr2trhpfrtr,

2.1.5 tur3riuhruqlrph opbtrpnr{ \rutf Thulritutrurqpntl hurfuunnhur{rub hfniphpntl 1nr-bh1nr- rlbqpnr-rf

ulurhuh2hlnr- fphtr hurh&hhl urhur{urprn Ufr2ngurnnr-rltrhpfr urprllnr-hphhpp:

2.2 9urqrirullbpqnr-p1 nr-Lh frputlnr-trp nr-hfr'

2.2.1 22 qUU-h \"l.thg qnr-rftuptrhpn :.ldurp4b1nr- rlhqpnr-rl tifrur\nrtilruhlr 1nr-bh1nr-'Ilu3ilruhurqhpp It

ultuhurh2hlnr hunnnrg bl hnhh qulndurnr{ru b rfnuuhhpp,

2.2.2 Opurqplr \unruprfurh hrurftup, opbhu4pnrpltutlp uurhriruhtlurb \urpqnr.l, hhpqpun{h1nr hppnprl

utr&ruhg,

2.2,3 \Z"qUU-h qFuq.np hurr.iur&tulhnr-p1urr.ip ur11 \uqriur\hpqnrp;nr-htihpfrtr hurhd.trhl \unnurpr{u:b

u2furuururhphhph urp43nr-l-rptrhpg:

2.3 ZZ qUU-tr qurprnun{np h'

2.3.1 Upurqpnrl huriutuurhu{rub rlbqphpnr-ti ru2tu\ghl truqriur\hpulnrplurhp,

2'3'2 ptr4nttrhl hunftuquurtuufuurh npn2nr-d' frpru\urhug4urb Uf2ngrunnr-rftrhpfr riurufrh

Lhpllur3ugrlub r"nurph\rutr hu2r-lhur{nr-pSruh r{hpuphp1u1,

2'3.3 urnnr-qh1 nL rutirfrnrf[ gurqtftulhpqnrp3uh \"rt.ihg Op*qnlt frpur\utrurgriurh htrpru\ru

qnpburnnr-lpbhph qbnq &hnp pbp{urb prubur\u\urh nr- npur\ur\utr girr-guitrfrZtrhnh r{bpurphp3url

rnhrlh\nrplnr-htrbplr hlnlurtr Qpur hru2{urp\{urb qnr-ritupfr :ru+h tftuufrtr hur2rlurp\hhpp b hp
hqpiu\urgnrp3ruh hhrn rf[tuu]rtr ryutrp trhp\u3rugtrbl Zurluruutulifr Zurhpurqhr.nnr-plrutr SfLurhutrhpfr
hurfuurprupnr-p1nr-h' {hp2frh}ru \"rl.Ilrg uurhriurhtltub \uipqnrl h duril\hrnhhpnuf:

2.4 9ruqtfu\hpqnr_plnrhp quptntu{np h'

2.4. 1 O'puqfrpp \unntuphl ruhd.urr.Ip,

2.4.2 Opurqfrpp \tuunuphl tunru2ru4prutrpfrh hrurir.uquunuufuurh l, .IF* ruprgnr-hpp ZZ qgg-hh

hruhd,hhl uurhr.Iurhrlub drud\htnnr_rf,

2.4.3 tluririurtnuqpnr{ tnufuruurhu{urb $frburtruu\ruh rl}r2nghhph oquurqnpbhl Upuqpnr{ h

'thulr.ftuhurqpnr{ uruhriiuhr{rub hqr.uurur\hhpn{ nr 2rurJrurpurtrur\trhpnrl,



2.4.4 \urnruphl ZZ qUU-h \"llthg pugruhulun{ruE phpnr-p3nrhhhpf tlhptugriutr hqurtnur\n{ urpr{rub

flnr nnr r ffrl.nn

2.4.5 ur2fuuruuhpfr ru\h\uL.tr"tt *t rt:nr-hpfr unugilub urhhtrupfrhnrplruh hrulurhruphpilruL lurr-t

u2|uuunuhpp 2rupnr-trullhlnr- urhl-rqruuru\ruhrupilurpnr-plruh rftuufrtr hnop3tu durdllhnntil

uhqh\ughhlZZ QUU,

2.4.6 ZZ qUU bhp\tultugtrhl hur2rlhunr druilurhur\ur2p2urtrntti 'Ilurlilutrruqplr 2p2tutrru\trhpnttf

r,lduprfurtr qnr-riurplr :ur+h {hpuphplurl hru3ur (urlunrhhtn' Zurlur)' tlfrh2h hur2r.lhutnr- uniutlurtr

hu2np4nr1 uriufr 10-p: Zru}nnrd h2{nr-rl L 'tlurlrftuhurqpfr 2p2urtnu\hhpnuf 9urqriur\hpqnr-plurh

\".lrlhg bp*qph |rpu\urtnugtiurh hlipur\u qnpbrunnr3luhhph qbnrl &hnp phpr{ub pruhur\ru\ul,r nr,

npur\ur\urb gnr-gruhlrZbhph rlhpruphplurl nhrlh\nr-p1nr-htrhp tr 4prutrg hfrilruh rlpur hru2ilrup!,]*E

qnr-rftupfr :ut +h t{ruufrtr tiuhpurtftuub hru 2r{ru p\tthp,

2.4.7 Tlurlriruhurqpfr hurfuurhur2r{nui $frtrurhuur\ruh gnrgruhf2hhpfrg 2hr1nr-titrhpfr 4hqpnr-r,i ZZ qUU

trhp\ur1 u ghhl hfrilhur{npnr-r.i,

2.a.8 |rpu\uhtughhl Op-qpfr 2p2urhru\hhpnr-ti ZZ qUU-h \".l.ihg tnpuniurrlpr{urb qnr-tfurplrhpfr'

Zurlr.uutnurtrfr Zutrpurqbrnnr-pltuir ophhu4pmplunlF uurhriurh{rub hur2r{ruqruhrulurL hru2r{urnnr-r-1,

2.4.9 Opruqpfr urtlurpur[g hhurn 2Z qUU hhp\urpugtrhl ilfr2ngurnnuihhpfr fpur\u-rhurgtiurti r-iruu]rlt

uruph\tuh hur2{htn{nrplnrh' tFrxh l1ghL"rl qfnnru\uh bp*qph hru2r{hurtlnr-ppuh hurh&briruh-

phrlnrhriurh rup&ruhurqpnr-p3 nr-h,

2,4.10 'tlur;rlurhurqplr qnpbnrlnr-plruh phpurgpnrti urqtuhnr{hL Opuqph frpru\urhurgritutrp rlhpurpbpnrl

{rurutnupqphplrl, burhnpurhur ynt ZZ qUU-h hhurpurr.lnpnrplnrhp,

2.4.II Up*qph frpur\urtnugrfurh htuilrup tuhhpudh2ur ruulprubphhpp, ru2fuurunuhphhpp tr

brunurlnrp;nrhhhpp &hnp phph uQhnrilhhpfr riuufrb' Zullurulnultrfr ZurLrpuqhurnr-plrutr ophhpn{

uruhrlurhrlrub \tupqntl' ulhurnrpSurh \urpfrptrhplr hunlurp \uruurpr{nr1 qtrnr-rlhhp}r \urtrntrbbp}rtr

hurtfruqururruu]utuh,

2.4.12 'tlur3ilurhuqpn{ hrufutuuihur{urb rifr2ngurnnr-tltrbp}r frptu\urhurgrfurtr urprllnr-hpnr-ri runur2urgruE

urhurhunr-rlLhpp/iuLur3nrlnr-p3nrtrtrhpp r{hpur4urp&hh1 Ztu3ruuunuh}r Zurtrpurqhunr-plurh qhunu\urtr

plnr-2h' n: nL2, purtr rllrh2h ptrprugfr\ rnuprlru r1b\rnhriphplr 25-p:

3 Opruqp[ S]rbulruurtlnpriurh :u+E
Op-qpit Qfrbuilruurr{npilrulr :ru+p \urqtfntd t 110 941 600 (hutItJnLF rnwu tttlkn[t hhhT hwIUnLF

pwnutunthttbV htaqryt 4bg hupJnT) ZZ 4puti:
(ptlbpntl L pwntpnLl)

4 Unhfpnpfrtrq

4.1 ZZ qUU-b giub\urgub duriluhur\ \*Ft.t h frpur\urhurghhl ilnhfrpnpbhq' nrunrlItruruhnhf".l

Opuqpfrtr unL2{nr1 r}rur unuprlfabn L h; nr-php :

4.2 Untrfrpnpfrtrqh frpru\urhurgrlnrtf L ZZ qUU-h \-ri hpu \nr1ilfrg firurqnpt{rub utr&fr \nqtifrg:



4.3 Unhfpnplrhqh bpu\ulhtugr.lurh phprugpnr-il \uqtiur\hpqnr-p3nr-hfrg hrupnq hh quhruh2r{h1

qpruqnp nr- pruh ul{np ulu Fq.urFtu hnuihhp h pru gurnpnrpl nr-hhhp :

4.4 Untrlrpnpfrhqh |rpruluhurgriruh phprugpnr-tl pruguhru3rnr{urb phpurgnr-tibhpfr nL

purgpnrlnr-rfhhp]r 2tn\ilrutr trqunnurln{ Irruqriru\hpuqnr-p3uhp urp{nr-tt hh gnr-gnrtfbtp tr tuprlnr-ri hh

unur2urp\nrp1 nr-trhhp :

5 .{durFr.furtr h*nqg b duil\hurbhpp

5.1 ZZ qUU-h Vuqriru\hpqnr-;alurhp r{dupnr-iltrhpp \ruururpnr-tl L Zulurh ph4nr-hhpnr optlrult

hru2np4nq 20 u2furuuurhpurlfrh opr].ur ptrpurgpnr-rf, hph Opruqpnrl uurhrftuhrlrub 2hh r{durpnr-ritrhpfr

\urr.nurpt[urtr urlp \tupq h druri\htnLhp:

5.2 ZZ quu-L 'IlurFiurhurqph qhlrp ridrupnul L 'Ilustfruhruqpnui h2{urb trruqritu\hpqnr-p1urh

hu2{urp\rulfrh hu2{rt-r rfn}uruhghlnr- rffr2ngnr{, nph purn hnrutiu3rullihpfr pu2}ut{nr-rf L hhurhSiul \hF"l.

plnr2hurtu3frh rnurpr.ltu 1-i'rh hnurlu3ru\nr-rl' 20 nnllnu, 2-p.t hnruriu3ur\nui' 25 urn\nu, 3-prt

hnuriulru\nrtf' 25 urn\nu, 4-pr1 hnurilulru\nuf' 30 urn\nu:

6 trqdhpbqurururufuurhururrlmplnr-trp

'thulrlurhurqpnr{ b Opruqpnrl hrufururnhurlub qrupurrur.{npnrplnr-htrhpfr 2\rutnurpriurh \uril n2

quln2ud \uruturprfurh rlhqpnrLl trtuqrlu\hpulnr-pSnrhp qurprntu{npr{nr-ri L r]rnfuhrurnnrghl

2frptu\uhurgr]"-b Ufr2ngunriruh 2un]rn{ h {druphp tnnr-qruhp' 2frpu\ruhrugrLub Ufr2ngtunrluh hunirup

trurluurtnhurlub qnrtiurplr I nn\nufr 2unfnr{: Ch4 npnr-r.I, rnnrquhpfr rldrupnr-rip guqdurllhpqnrplurtrp

:h tuqururnr-rl hp qrupurul{npnr-p1nr-hbhpp \urnurphlnr- h furu}urnnrtltrhpp tlhpu:ghhlnr-

qrupnrultutrnrp3nrtrfrg: 2,2 qUU-b unr-1h \hurnr{ hurfuunhur{urb qnr-riruptrhpp hu2{urp\nr-d h

hur 2r{utr gnril L Q ruqtfu\ hpq nr-p1 tutrp rldrup tlhfrp qnnftuptr hpfr g :

7'tlur;durtr*qph qnpbnqnr-p3utr durd\hurp

'tlultlurtnuqlrph nr-dfr rih2 L rlurtrnr-tf gnrlihplr uurnpruqpilrutr qruhlrg h qnpbnul L rlfrh2tr gnrplhpfr

uunuh&hurb qurptnrurlnpnr-p3 nr-btr hpf ' u ripnl2 bur-lur lnr{ \ru nur pnrilp :

8 Ubhurqpurhurphfr ndlr urq4hgmplnrhp ($nI-u-UUdnI.)

'l-lur;tiurhurqpnr{ lnufuururhur{tub qruptnun{npnr-plnrhhhph ur.Ipnrl2nr-plturip \u*i riuruhur\}nphh

)\uuruphlnr- hrurlup rrnqtihph urqurnr{nr-r.i hh ulurururufurutruunlnrp3nr-hfrg, hfuh +u hlhf h

urhhurlpruhurph$ nrdlr ruq4hgnr-p3urh hhrnhurhpnrl, .rpp burqhl L 'Ilurlriurhtuqhpp \trphlnrg hhnn, l-r

nFE Qnr[Ihpp :hhL ll*p^.t \tutr[urutnhuhl \rurl \ruli]uupqhlhy: tljrlqfrulr frpulffrdru\trhph htl

hp\pur2tupdp, 2phhrlhrlp, hp4hhp, ulunbpruqrip, nurqdur\urh tr urptnu\rupq rlpnr-p1urh

hurFnupupnr-r'Ip, purlupru\tuh hnrqnr-rihhpp, qnpbur4nr-frhpp, hurrlnp4ru\gnrplurtr rifr2ng1hpfi

tu2fuuururhph 4urlurFhgnrtfp, qhurur\uih iltupr{frbtrhpfr ur\mhpp h urlfr, npnfrp rufrhburpfrh htr

4utp&hnuf 'l'lur3rfuhuqpnrl trufurutnhur{urb qruptnur{npnrplnr-trhhpfr \utntupnr-dp: bph urhhuqpu-



huph$ nrdfr urqrlhgnr-p3nr-trp 2rupnr-hur\rlnr-ri L 3 rur.iur{ruhhg *.lhft,ulultu Unrltlbp}rg 1nr-ptupurh5nr-ptr

frpurtlnrtrp nr-trlr 1nr-bh1nr- Qulriurhuqhnl' rlptu tiurufrtr brufuruqhu rnhryur\ quihhlnrl rllntu \nrpffrh:

9 bqpunfrur\fr2ryrnr;phhp

9.1 'tlurFirutnuqpnr-rf \ruuuFqnq rlrnrlrnlunr-plnr-htrhpp \urri purgnttthhph frpu:r{urpurliu-r\urh nrd

nttrhh, hph \urqrirlurb hh qpunlnp h uurnpurqprlurb hh Vnry-ihpfr \nrldfrg:

g.2 'tlurFirulnuqhfrp \trp.L"r-il k hp\m opfrtrtu\n{, npntrp nthhh hun{uruup frpu:{urpurtrur\uh nr-d:

Snrpurpurh2lnr-p \nr1ilfrtr urp{nr-ri k'thulrfurhruqph .ihq opfliu\: 'lhulriruhurqpfr urhprudrutrhfr rftuuh L

rrruqrlu\hpqnrp3rutr \"tttthg ZZ quu bhp\ruFug{urb Opuqpp hur3urp:

9.3 'tlur3rirutnuqpntl hurluur,urhur"{u-rb qurpr.nurtlnpntplnttrtrhpfr 2\ruuituprlurLr hhur \tuq{ub'

frtr2ulbu hurh .tlur3rirutnuqpnr.l 
2liurluurtnhurlrub hurpuphpnr-plnr-hhhpp \urpqurtlnp{nr-rl htr Zurlurutnrutrfr

Zruhptuqhr.nnr-p3 ruh ophl-rurlpnr-p1 tutip :

l0 trn{dhph hurughbhpp, pruh\ur3}rh rlrurlhpurqurltlurtrtrhpp h uurnpurqpntp3ntbhhpp

ZZ qUU hurluurquhnrPlnr-h

p. Qtltuttt, Fuqltutdluth 24

2'{12 M5673

2/h 9W018M5182
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Ubhp' hbppnumnpurqpSrufrhpu, ZZ qUU burluurqurh, ur\ru4hrffrlnu flur4fr\ Uurprnfrpnulurhp lr

gurqriur\bpqnr-pSuih rnhophh (nh\rnnp) Uhtlutt Lrittutulwttg , rl\ur;ntd htrp, np Vnrpihpp

(whnth, wqgwttnft)

hrur.tuiAurllrnrp3nrh hh d,hnp pupb{.$, 0 4 z0zy'p. N qrulftuhurqpn{

ur2|uurmrulrph qlrlt r.fhpurphplury 110 941 600 (huqvnt! uuu tlhilph IltfuE huwnt7 ganwunfttlhlt

hwawp tlhghtrytnt7) 22 rlpull qnr-thupfr 2rurfrntl:

(ptlbpnl b pwnbpntl)

Unrlh tup&uhurqpnr-p3nr-hp h|ilp h gnqrlhpfr .fhZl, rlrnfuur4urpd. hur2{rup\tthnh h {durpnttfhhp}r

hunftun:
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1. U2fuurururhplr \ruururpritutr hfdpp' ZurJururntuhh Zrutrpurqhrnnr-laJutr 2021 fa4rullutrh qhuruhuh

F]!!2b

2. U2fuurururtrplr bqruurur\U ( I q"tpphpnrpl nr-h) :

Zhnuqnurnr-plnrhhhpp tr2tlurb npnpunrti hqurulu\urnr-r1r1{urb bb ur3hqirufr Ptupr} p}nifru\utt

qpnghuhhpfr \frtrhrnfr\ur3[ nr rihiuurhfrqritrhpfr purgurhurltnr.iul-rg,hlt:qh"hp btr' urE]utu2purEfrhhhpf

nL urJl opqurhur\urh trlnr-phplr qurqru$urq nL hhrlnr-\uSuq opulr4urgduh nhur\gfrurtrhpp,

purqrfur$nr-h\gfrnhtul ulhbr1 rupquru[phhpfr ufrhphqh ulprlurh nhdftinr-r-i, 4d{urpurhurl urbgnr-ilru1frh

tihrnurrltrhpf hruttur&nr-ltlubphhplr 2ptuEhnr{ }up.rutr{urb gurbp2hprlurutnrudurtrurl}rh uururgnrr.Ip,

phbtup rlfrurgnr-p1nr-htrhpfr U \ndqnqfrnrulfrh h3nr-pbpfr hutrnrlrn2fhbplr ufrbphqp hpumphrftul

qruy"iurtrbhpnr-ti, ubluur2prubfrhhbplr nr- uqfrprnhhpf \ruuufrurlr\ rlrnfuuplnr-tihhpp, 2r1pru3u\iuh

nhur\gfrurhhpfr tuq4bgnr-plrurlp ruhopqruhru\ruh il|rugntplnr-trtrbpf hnrinqhb b hhurhpurSurq

pfnl]lu\urb rlnlutup\nr-titrhpp h rulfr: U14 ulpnghuhhpp hlnitru\ubnr-rI puqriu.lfrnr-1 htr h rlprubg

ilhfuurhfrqrlfr riurirpuniuruh purgtuhulrnrirul-r hunlurp ruhhprudh2ur hir rlpruhg urnruh&fh' tnuppru\rul:

rlrnrlhpfr hhurruqnurnrplnr-hhhp: L2rlurb Frupr1 pfnifrur\urtr rlrnfurup\nr-rlhhpfr rlhluutrfrqiltrhpfr

rlhpruphp3rup uurrugr{urb urprllnr-hptrhpt \oqtnurqnpbt{htr lrtp pruqriur$ntli\g}rnhu1 trlnr-php}r'

trutrnrfrn2frlthph, qdr{tupruhurl dfrurgnrplnr-hhhpfr, \tuunufrqururnphhpfr, 2purbl-rulfrh rftupullngbbpfr,

rihtnrurltrhplr hrurfurdnr-p{rubptrhp}r, uhhlnrtl h \hphpnr-il \frpr"un{nr1 uprllnr-liunlnur lhhuuur\ur}l{

hun{h1nr-r"fhhpfr, 2pnui unlu \ru3nr-h opqurhtu\urli rurltnnrn}r2 h3nrphpfr 2hqnpugtituh, oqurur\urp urJL

trlnr-phpfr ufrtrphqilurtr trqruurur\hhpntl: Ufnuduiluihu\ [ri2ur\r{hb ru3hqirufr qpnghuhhpfr

tnhfutrnlnqfrtulluh hlrilnr-hptrhpn, hh:qhufrp hh' opqurhtu\rutr hnr-ttpfr, u3r1 ptlnrtl tr pprlubflt

uiupnr-hur\nq ilfrugnr-p3nr-trtrtpfr rlnfuurpllnrtitrhpp updhprurlnp urpqurufptrhph' opulrqhhurtnlrhplt,

urqurhn{b1nr{ hulunnur\ru3frh urpqurufrphbpfr rihb hphp li qruhulurbhlnr{ ptnuqruhqutru\rutr

dunlLuhru !u qhg 2ulfr Lu b fr 2h hpp:

3. U2]uurururhpirh trhp\urlurgqnq hfnftur\urtr qurhurL2trhpp (ilfrir2h l L2):

Up4|rru\ruhnlplnrh, uururgtlurb h hhp\ur3urg{.rub urpllnr-hphhpfr hurtluutnfrntplnr-h, duLfruirtu\-\hg

hhrnruqnunu\rutr hrputrur\trhpfr h uurppu{npnr-rihhp}r \fpiunnr-rf, urhuru\tuh dn4hfrhpfg uururgr{tub

htu2rlup\urlfrtr b rfrnpd,tupurpur\urlr ullurfrbpfr hurtirurlpnr-rf, hnpurpurpru\tuh unur2up\hhplr

il2ru\nrr.I, tpurbg hlrtfuh rlpur urpuntrr.uqphpfr h hh{rtlu\u3frh frpun{nr-hptrhpfr hrultnhp}r

d.hur\hpqnr-rf:

ullu9u'I.CuLP

(bt,*CIth wLt|whnutp)



4. U2luurtnurtrph pn{urh4urlntplnthp (ri}rtr2h 3 L2):

Uqtuu nw4fQut1u1rtb nbut Q gfiuhhp hh4nQ .ftwqnu[: ZutQzuopufi4rt2tt bp:

trhtruurhur\tuopufr4|rfrhpfr hiuur\nr-p]nr-trl-rhplr nrunulhurufrpnr-plurti 2p2urtrtu\trhpntri

[frt-rhurf\nphh tlhplnr-bh1 n: ur+Irtnhrl t$h\tntrhpfr (ufrhhpqfrqrf, tutrururqnbfrqil) rlpuhnpriurh

qtultituhtrhpp 2pruynrb Shhnltulfh hru\uropulr$:tthph ptrtrup |uurnhnrprllihpntil:
Ufrtrhurfr\ hnlft hrlurtrur\n{ nlrpluqh tinlh\nr-1u1}rh dur\urp+ur\n{ nrunrtfhuufrphl hppnpr]rulhtr

FnLfdhL qhpopufr4tul|rtr nrurl|r\tultrhplr htan ulutpuL-rihpfrl Shtrnfr h pnr-pfr1urg{utb h}rrlpopu}rurnlnr-nflr

nhru\ gfnu L hpf H/D lrqn u nqurl frh urqrl b g nr-p; n r-trp :

€r{urhrnrup}nlfrur\urtr hrlurhtullnrl npn2h1 S"L-tutur|lt hu\unu4fr\urlulfrh nhur\g}rntr \hhuipnhtrhpp
h*Z,lh urnhhlnr{ nhiullgfrurhhpfr phpurgpfr unuppbp ribfuurtrfrqtihhp:

Curpnr-hrulh1 $lurlnhnir4trhplr' pr{hpgbuhbfi, nntui}rhfr, hup}rtrqirtrfr, rlnpfrtrfr hu\urnuirl}rl1ur1ut1flt

ur\rnlr{nr-p3urh nrunrlfhruufrpnr-p1nr-hp r}Lfd-fr hhrn lruqr{urb {fdru\nr-d:
.{hppnr-bh1 2ptugnr-b Shhnlurl}rtr hur\ruopu}r+h:lrhph hhur nu4ir\urltrhpfr nhur\g}ruhhpft

urpuqnlfaJurh hurur.ntuuinr-htrhplr rupdhphhph \*"ll phprin4frtrurffr\urllurh quprurfbr.nphpfr hhrn

nhur\gfurtrhpfr hhurhlrul bp\nr- tlhfuurhfqiltrbpfr hurdurp. ru) 2ptuEhfr ururnrlfr tnhrpurlrnfuntd; p)

|rnhtugnr-ri h klh\rnpntrfr rnhqrurlrnlunr-ti Shtropufrurtrfrntrfrg :

€ruhur\ruqhu prugurhru3nhl $hhnltrhpfr huliurp nhur\gfrurlfr H/D |rqnrnnqurlfrtr urqrlhgnr-plurtr

\urfu{urbnr-p3 nrhp 1nr-b}rfr ptrnr-3p}rg :

n--^1., -ttu\ghnh \htruipntrtrhpfr phpdn4frtrunilr\ur\tutr qurpurdhtnphpn. nhur\gfrnhr rlrrrzuL lrul

\htnnpntrtrhpf $hhnlulfrh OH b NHz \-"lhph Lbhpqlnutrhpp; qpntnnhfr tr\urunfutfp

futrunlur\gnrplnr-hp tr $hhopulr urtrfrntrtrhplr frnhtugdurb htrhpqfurtr:
trurgruhrulurhl htrnruqnurr.lnq $lurltuhnfrtllrhph rlLfd-b hhtn \ruqr{rutr rnhuur\hhpp tl

rlhp2|rtrtrhplru hur\uqhpopulrnur4fr\urlurlfrh ru\urfnlnr-p1nr-hhhpL u3ri u1iu1tfrul-rhhpnr-rf:

Uqftrurl|rt-r qntrrlhplr \frpurnnr-plunlp kpunphilrul qu3ilurhhhpnr-il (frnt-rurghnrl drunurqtulphhpfr

tuq4hgnr-plruh rihulpnrtf) nr-unr-dhruufrphl urp3urh h*nrihft qbafr\bhpp (hftftptt"Shutrhpp)

r{brfppurtrurtrhpfr drunruqru3pruS}rh urfutnruhurpdrutr r{urr1 urfutnnpn2tiub $]rq]r\upfrf]rur\urh hqtultu\]t
rf2u\rirutr hulftup:

Zhnbpnqhb nu4fiQtu1ut/th nhutQgrtwtthpp pttwulwhquttwQuttt pf[rtrynuI h opqutttuQtutt
tlltutgntplnLhtt hplt opuf4u gtlut ft ry1ng h uh b1n ut

@npd.uptuptu\urh h hru2tlnrpu\uh hrpuhur\hhpfr hurtlrurlpnrfdJulilF prugruhru3tnhl hhurhpnqhtt
ntu4f\ru1u1|rh nbu:\gfrurhhp]r rlhpp opqrutrur\urh tflrrugnr-p1nr-trtrhpfr qurqur$urq opulrlurgrftuh h

2purJhb rffr2u{urlpmtt $nurn\unnurfrqu1[tr purlpurltiurh qpnghuhhpnr-rf qnpbnrl b rl2ur\r{nr1

nhfubnlnqlrurhhpfr ruhrlrnruhqnr-p3ruh prup&purgriruh, 2p2uqur dlr2u{ru1p}r pfni}ru\utt
urhrlunuhqnrplurh urquhnr{tiurtr, ur34 ptlnui 2pnr-tf qrupnr-hu\r{nr1 opqurtnullurtr urrpnnur}r2bhpfr

2hqnpu gtituh hq rutnur\hhpnrl:
Surpphp tr3nrphpn{ rf2ur\tlurb nhur\mnptrhpnnl qpnulfintnuLlhhht}h qurqru$uq

opulrrpugiltuh Furpq nurl|r\urltulfh nhru\ghurlb nrunrilhuruirpttub phpurgpnrtf utnrug{ub
r{rnpd.urpupur\uh ullufrhpfr hfnitutr {ptu phLup\h; uilfrn{rhp tr qupqrugtrhl hnp
qururlhpurgnr-rfhbp hhtnhpnqhh nru4fr\urpulfrh .h"tLhph \urpLnp +hph tlhpurphplrul hr.iurti

uphhfrrlhhph tr ur:L opqruhur\urh rifrugnr-p1nr-htrhpfr qurqtuQurq opufr4rur-iurh qpnghuhhpnrtf:
hpph hhrnhurhp rlfrtnurp\hl ru:l qpnghubhpp npqhu oplrtru! \tunur$qtu1|rli nbru\gfnutrhpfr, npntrl
nurpphp buluurtu\urlfrh blnrphpnrl nhur\urnpfr ri2u\{ub ilru\hphnr-1pp hurhrlhu L qrufru

\urururfrqurunFh rlhpnr-ti:
rlirtnup\h1h hfrdbutlnphl npqhu hhtnhpnqhh \unnufirqurtnnp]r urq4hgmpluL ilhfuuL]rqdfr

hhuptur{np durhruqruph nhru\gfru:|. \ru.l 4pru urnurh&}rtr rlrm-phpfr phprutnulnr- hhurpurr.lnpnrlalnr-hp

\tuuru{rqurnnFh riru\hptrnr-3 fuh rhru,
Opqurtrru\ub rlfnugnr-p3nrLrtrhpfr opufrrlurgilurL 2qpru;ru\uh nhu\glnuhbpfr pr|utthtr iln4hpu{npriurtr
df2ngn{ hhnurqnurhl nhur\urnpfr riru\hphnr-SlaiuJhb 2tprnnnl tun\tu h unur2urgnq tu\uthil
riuruhfr\hhnh qhpn quqru3frtr $ruqnr-ri phpurgnq nhur\gfuhhpfr qtupqrugtfrutr nhdfrillibpir {pur:

Sfrntuhlr bp\opufrrlfr hurtrnrfn2|rtrhpfr hfilult fu* uluuFuruulhl TiOzAVOa \utnurflrqulhtr
hurtfu\rupqhp, hhmurqnubl eFurbg ru\tnfn{nr-p1nr-hp 2pu1}rtr tl[2tut{rulpnr-tf plnp qurpnr-hurl1nr1 \tulnr-h



opqurLurlluh rurlurnurlr:lthph Qnr.nn\utntuflrqurl|tr purlpru3duh qpnghuLhpnttl: Qtnhhl TiOz:WOr tu3h

oqurfilrup hrupurphpnr-p3nrhp, nph urqtuhnr{nr-tt L runutlhltuqnqh rup4lnthur.{hrnnrpinr-h nturl +uuh
Lr3 nrphpfr $nurn\ururtufrqrulfrh pur3purlriurh uhuruh\3nrtrfrg:

Znttnq h h b h h n bpn g h h plt tIf ta Q ta h Q ut n tu 1Jt uth Q n h ut Q gll ut [t bp : Ltu [n Q n Lp httlt It

hw hnQutnutfiiquunpbhplt unutgn L{ lt Q}putnnul

I-ruhpurtrf lu.tfh rihrnurlhhplr pnplrrltrhplr ulrtrpbq rlfr\pnur$pu3|rh durnurqulpilurtr

q urlftuhLhpnr-il, rlpur h g !u uru{rqru3 frtr tu\tnfr{ntp3 urh uurnr-qnr-il :

Ufrtrphq{ub ri}lugnr-p1nr-trbhpf tfhfuutrfr\ru\ruh tr u3l Qirqf\ur\urh qrupuilhrnphpfr npn2nuf,

4pubg \|rpurnrlurh hnp nlnptntrhplr d2qprnnr-tl:

Or-unr-r.ihuufrphl pbur\ulr qruq-hphLhl, ]urunhnrprlfr opufrrlurgnr-riru1]rh \nh\httqp Zhputlhl,
hp\ubUgbuhng \r{rupgb nhur\urnpnr-ti, hqunnur\ nr-trhhrupn{ tiurn2hfr hltuhlntphphg ur.nurhul Ldutr
o th$|rtrhhp, tlru uhru r{npuq h u, qpnqfrlhl-i h pntpfr thh :

Or-unrtihruufrphp o4nr-il urghurnhlr \ntrghhrnprughut:h ruq4hgnr-plnr-hp lllru opuf4tugtiruh

ruurnfdruhl. r{p*' u{rlhtr& qrupnr-htu\nr1 \urr-nrufrqururnphhpfr trhp\ur3ntpluilp:

PftIlw Qwh wh{ntuhqnLpluth fltqh 0- -plrQtu Qwh hfi dbtahtapgbp

Or rrnr rfirrrrrrhphl opqruhur\rutr qbpopufrl nurlf\ufrtpfr hbr.n 'ILfd-b nhtu\gfrru3]t

opulr4urgnr-ilurjfrtr r.npnhilurh \|rhburfr\urh urhgnr-riru3frtr rihunurlhhpf rnurpphp (Cu, Fe, Mn, Co, Zn)

qurpnr-hru\nq \htruur\urfrtl \nilqpbpubhpfr hhp\uqnrp3urtlp 'ILfd-fr L1h\npn$nphqtulfrh hrlurhtu\nr{:
Or-unrr.Itrurulrpbl \htrautifr p2f2trhpf ir 4putrg 'ILfd-ii opufr4urgnrilurl|rtr rltrurur{urbpl-rhp}r \nunur\rftutr
\frhhurfr\urtr, phn*luhhpp ir. prutrur\ur\ruh phnrpuqpbpp opqruhru\ruh qhpopufry nru4fr\ruLlrhph
hhpqnpEnr-pl urh rup41 nr-t.rpnr r-l \hh u ru\nfn{ \nrlullhpuhhpfr hhp\ru; nrp; urlp :

n--^t-, ,,,1-,-.rr*rzuL *1-1,opufr1nur4fr\ufrhpfr ghtrnmnpuhq ru\rnlr{nrplub purhululub pbnr-ptuqp}r:,1rhpn

qfruiurlnpfr r-nhuurfr tllr2ngnr{ (q":hph urn\ur1nr-plturfp '}Lfd-fr uin\nup, uinthFh hp\upnr-p1nr-trp (tail

length,'IL) b O$r{h}r tqn2fr rlnilhtnnp (Olive Tail Momenr, OTM)): flpn2hllhhuu\tnfrtl \nilqphpuhhpfr
hiu\ruopufrnl.:*: trt, u\rnfnlnr-plnh purhur\ur\tuh phnr-puqpfr2hhpp:

Or-unrr.-ltrluu]rph1 Uliurhur 1d]r h qhunut{ruqubh 2phpnr-ri nr- hurtnru\rulfrtr butntlrubphhpnr-ri

opquhu\ruh urrinntnfr:tthptr h Eurhp ilhrnrurlhbpfr qupnr-hru\nr-p3nr-hhhplr nruptubur\ruh ptu2|untdp,
uhqnLru3frtr 4fhiutifr\utr b phrnp{urb opqruh}rqiltrhpf '}LO-h ritluu{rubphhpf puhur\ur\urh
pbnrpruqptnh .Ihgl, {rnfuru4tup& \uq hpp :

2\rupqun{np{.rub hulftu\urpqhphpfr nr-unrtfhruufrpnrp3nrh' hltrhynr{ 4ururu\ruh rihfuruhlr\ru1}r
urntu2|rh u\qpnr-trplrg :

€r{urhunu3frtr phprin4frtrturi}r\iu3fr \runnrgnrtip nbur\gfrnh qurqtu3frtr fuunhnrp4t-rhp}r hrurfrup, hltrh;nrl
hftitnuprup 2p2tu\u1pnr{ pr{rut.unulfrtr ilh}uruhh\*:h hfnltrtu\tutr hur{ururupnulfrg:
Lulh 4ruuh urrinp$ trlnrphplr hurm\nrpjnrLhhplr nrunrilhruulrpnr-p1nr-trp rltuptrfuurlr\ur\urli
ilnlhptur{np rfurl-r ilfr2 n g nr{:

9upqugtrhl ulunn\hpurgnrilhhp utuppur\urh ptlurhuur3fh uurntfturinlh\nr-1ur1frir puqtftufunqnrlru\
phpurgptrhpfr r{hpurphplur1, npnLp rnhqlr bh nr-trhhnni qurqrulfh }urunhnr-p4hhpnui:

FbwQub quqh opufi4wgttutttp tlhputnfii nq4ryt4t/tut finluwpQnulbhp, S&Ipwlztt qutqhg EE{pJl

finlurapQ{ruh qnrynp4t/wE nut4fiQwlut24ptultuQuth nhtaQg}utttbp "ptt4hutnt/n4 pngbp}" nbdfittnul,
utEluugptubJthhhpl "uwnp pnghpf" nlunLiltturufipnL{ "ununqtaw" t/unhflryft umh46tfiab bulutmtuQnt/

Q''tnn nrrrnhl"11p11-2r1pru3ru\utr tfhluruhfrqrfnr{ ptrptugnq phur\urh rub}uur2purbhuSfrtr hnr-rip}r.*I.^I,.*,tt..1'
(tihpubfr) opulrrpugriurtr pfdlrui\ul-r nhur\gfrtulfr dhfuuhfrqrifr rlhptuphplurl ulnrugr{rub tnrlurlbhpfr
hlniurh r{pur rlhptutrnfr urnur2ugriuhp hqruutnnrl hhrnh3ulqtultiurtrhhpfr hbtnurqnurnr-rf.

o qpnghufr frpru\uhgtiuh hhruprut{np gurbp 2hpilurutn}rduhur3frh mfrpnr-1ptrhpp,
r nLrrrlrnhnlr h1s1p2[p1p4nril rlhpurtrf \ntrghtnnpurghruth hhurpurt{nplrl-ru purp&p urpdhptrhpp,hlt:p^'**'1Jr'^'* t"

\*phtt L frpu Lpuhu gtrbl rlb prutrfr dtr2rlurtr prup&pru g druh ilfr 2n gn{;



. oquulgnpbhl qpnghup |upurhnq hun{hlnuitrhp' 2hpdurutnfrdurtrfr fr2hgriurh hululnur\n{: Ulu

nqrlnllajurilp rfrnp&rup\{h1nr- hb ghhnhhpuulifr hun{hlnuihhpp, purh}r np g}r\lnhhpuruhft

opulr4ur gnr-tip hutrqhghntd h "uurnp Fn g hFh" urnru2ur grftuh,

. ulFnghup frpru\utrurgnr-rfp n: frqnphprl u+ulrfurbhhpnr-r-f hrupnr-ghln{ EbPulgpE
r.,,',rl-,r',.,^,.'FruF Ftupdp 2bpriuruurfrdruhhhpnr-ri h 2urpnr-trur\h1ntl hhtnurqru LbPtugpptruuuuuurul

hb ru pur{npfrhu gubp 2hprftu unfrduhhhp nul:

hpurlurhurghhl hhtnurqnrnnlfdJnltrhhp \ntfqnqfrghnh' unlFnqufd {runhurhlnr-phpb uurhrlbr'luh

nlrlqnlpJrutip: U3r1u1|ruf r{runhpuh3nr-phpp uurhrlb{h1nr- hh ptrur\utr urbfuur2purbhur3}rb hnr-tipfr h}nfurlt

r$ru, riuruhun{npurulhu, tihpurtrf (phu\urh qurq),frh2uthu bruh qpnqutrfr h pnr-pruhfr:

@np&hpfr frpru\uhurgnr-r.f utntuurlr\ quSrituhhhpnr-ti' f-\ nhru\nnphhpnr-ri: Onp&tnu\urtr

hrlurhurtln{ urnunnfr\ ulurlritutrhhpnul npn2tlhlnr htr unlpnqrurn ilunhlruhlnr-pfr runurh&frtr

prurlurrl]r2hhpfr opufrqugriurtr (4urtr4rur1 rulpriurtr) uniuLd.hurhuur\ntplnr-htrhpp, hqtutnur\ nr-hhhurlntl

purgruhurltnhl *ltI qpnghutrhph hpur\r"trurgtituh oqurfrtftul ululilutrhhpp:

tfbtnwtTraQuttt b QhputtllQwQuttt ttlnrybpf untag{tub t ntr rrlFoghuhhpf qbuuQwh hlldnilryhhprt
d2uQnttt' hhnhpnqhb utlptlwh tqpngbuhhprt hf{wb rlp* lt 4lltilttg QfhhnlzQulf hhnutqntnntplnilt

Oqururqnpbhynr{ qfrh4-Qruqtu3}rtr nhu\gfruhtpir rihfuurbfr\ur\urh u\inll{urgriurli, pfrti}rur\ult
nhu\gfnuhhplr 2hpiftu-\frtrhurfr\tu\ruh qnrqnp4tiurh, rulptlruh ulpnghuhhnh philhru\uih u\rnfr{ugtirutr
rfnrnhgnr-tfhhpp, ru3ptituh nhdfninril ufrtrphqhl dudtuhtu\ru\hS \hprurlf\ui\rul: nL rfhtnurrltu\utr
hlnr-php, ptinrpurqphl 4Fu1hg \upLrnpruqnr-3h hruur\nr-plnthhhpp, prugu:htu1urh1 hpurnphilrul
qurlilurtrtrhpnr-tf phprugnrl trhU nhtu\glmrtrhpfr \|rbhtnh\*lt tr ilhfuubfqtil-rhpp:

flr-unrifhruufrphp rihfuurirfr\ur\urtr h pfnlfru\uh u\urlniurgr].rub gubpllurlnplnu\ruh Si+C, B+C,

BzOa+C, SiOz+C |uurntrnr-p4hhpfr r{uppp urpuq urrupurgtiurtr qurltfuhhhpnr-il hqruurur! nr-hhhrulnrl

prugurhuilrnhltrFU qpnghutri:pfr |tpur\rut.rtugrfuh hhupiu{npnrplnr-hh tuj4 huilur\urpqhpnul' FruP&F

\rupbpnrp3 urdp odurr{ruE SiC, B+C \bputffr\ur\urh trlnr-phpfr u}rhphqfr hrurlurp:

Cu-Ni \ntiulnqfgfrnh hruhnb3nr-phplr ur.nr.ugnr-ilp ynr-bnr-lphhpfrg ru3ptirudp ufrtrphqfr hqurhtu\nr{,

npulFu hlutrjnr-php oqururqnpbhln{ rihnrurlhhp}r opufr4trhp (CuzO, NiO) b opqurhu\rutr
tlhpur\rutrqtrfr2hhp :

Or-unr-rfhruufrphp rihprutr-2pruEfrb |utunhnr-prlnrl t hqtil. opuhrlh NiO) tlhpur\urtrqbriurli
unubd.l.ru hurur [nrpl n r-hhbpp:

"Zfi4pfuryrth glQ7nul" tthnutqhhprt hJzapfuhhplry 4&/tapuhu4 {bnu4ttbplt htat[utdnLp/tutpbhplz
gnatpghp{uutn/duthufiib dburlnptfiatt {hlutatfiqttJt hhmutqnunrdp h 2puttntthrynry{ut fitaqry}tt

wftgnulh bplz nrunulttuturtpnu[p hut {wdnliltiltpt] bryn{ lt 4pwbg hf41zfub hpnul

flunrilhruufrphl urfrururhfr hlrilpnrl \frpurnur\utr h2ruhtu\nr-p3uri: hurr.iu&nr-ltltubpbhpf b MAX-

b*qhpf, ulrtrphq "hh+phrt*:hl, Sh\F" (28) hrlurhu\n{, npnhp hfrhltghg trhp\urlugtrnr-rf htr hnur\fr,

2hpnur{np \unnr-gtiubpn{ pfnlfrtu\ruti ilfugnrplnrtrtrhpfr phnrubfrp Mn.rAXn ph4hruhnrp
purlrur&lrntl, nprnhrl M-p tuhgnr-rfurlfrh d-ilhunurlhhp htr (Sc, Ti, Y,Cr,Zr, Nb, Mo, Hf, Ta), A-\ p-
ururpphp'Al, Si, P, S, Ga, Ge, As,In, Sn, TI, Pb, X"-g' ubfuurbfrh h/\uni uqnrn N (n = 1,2,3,,..):

tL, ^,,, ^ -, ^ L,{.uuruy'uru1Z3 hrpuhtu\ntl MAx-$urqhph ufrhphqfr htnupul{npnr-plnthp Ti"*r-Ai-Cn n Ti"*r-Al-
N", (n= 1+3) hurdur\upqhpnui:

'tlupquputrhl urlrtnr-uh! hnru\|r 2hptnunlnp hhpuruqnhrup \runnr-gr{ubpnrl \urppfrrltrhpfr tl
hf uplrabhplr &tlur{nprfub tih}urut hqrin hhlphtt-: hh g fr\1nr-il :

Orunr-l{huufrphl utnurg{rub hturiurdnr-$rubpbhpf ir rifrugnr-plnrtrtrhp}r Shqh\*phrffnu\ub tr

\tunnr-gr{rubptul frh urnrul-r&hurhuur\nr-p3nrhhhpp:

F{qnLluulltlt puqhputlttt h tlutqhbnpnfutqrth tln2bltuuhgdwh h4uthutSttbpntl tlbnw4ruhwh
opuP4wlpb It Qn[u1nqfimryrth btahnpu4uthphbplt hunhgnu[ utaFFhF mwQ4fiVItbplz t/pta, 4ptuhg

tIft Qpn Q unn ry { w 6pu1rt b h ft b Q up w #h qh I w U w h hut m Q n tp1 n thh hplz n r un ulhw ulryn td
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pturlurhphhp:
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rlflnurp\h1n.l lp*ltg \frpurnnr-p3nr-bp ur) ulurpnpurr'nnphur->.huth-'lF*" u\qpnr-hpn{ ur2fuurnnrl

uhhunpu3frh uurpphpnr-il h p) \hhuurpd2\nr-plurh tlt2' oqrnruqnpbhlnrl rlprubg hur\urnr-nnr-gptu3frh

hururnr-plnrtrLhpp:

riur qr.lur\hpqnr-p3 urh

rntrophh (nhl1unp)'

Op*qplt qfnnur\urh qb\urrlurp

( U4pwtt Uhttutrytutt )
(tuttnth wqqwltnLb)

(uhnfi uqgwbnilL)
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jhfthltghg hhp\urlurgtrnlil hhl
't 11hntu\|r, 2hpunurlnp \unnr-g-
tlurbpn{ pfrtffru\Lutr tffrurgnr-
plnrLLhplr phururhlrp
lM*rAXn ptr4hruhnr-p prul,rur-r

,dhnil, nprnbrl M-p' tuhgnr--

ilurSfh d-tibrnurltrhp hh (Sc,

iri, v,Cr, Zr, Nb, Mo, Hf, Ta),:

A-1r' p -ururpphp' A1, Si, P, S,

lGa, Ge, As, In, Sn, T1, Pb, X"-p't

lubfuurblrb tr/\tuil ruqnln N (n1

-1 t ? \.
- Lt 1, Vrt. t,/.

Comsol Mu ltyph isics bpruqpu-

.1 frtr rlrurphpfr oqururqnpbtlu LIp

il2tu\b1 uluhtuh2tlnrl pLnr--

puqphpntl rihururlopufrrlur-

ifhl, hrutrn\runnr-g{urbpruiftrl

;p*p*\ purpuhphhpfr uunug-r

irftuh b lpulhg oultnlrtltul upu-,
pturlhprnphpir
,t"-^l-,-.urrrluLll,

npn2r.{uh
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Surpphp h1 nr-phpn Ll rf2ur\Llurb
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;thuh phptugpnr-tf unug{uE
;rlrnpd.urptupru\urtr urltufrh-
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r{hp1nr-bh1 2purlnr-b Shtrn-rOnp&rupurptu- Uhhruqpnrplnr-btrhpfr,bf O+.iOif 
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jfru:irlr hu\uopufralr2trtpfr,\rutr h urhuru- hn4rlrub-trhpfr b phqfru i -
Fh* nurlfr\rulbhpfr nhur\-lurtr hhururqn- trhpfr urqurqpnr-tf, qh- 30.06.2021r
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