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Fipunnhttwdhluygh 1-ht opkpp: Ukppht Eubkpghw, wojuwnwip, obpdnipnii:
Eupwuhw:

Zkuh opkupp: QEpdwphuhu:

Qbtpunittwlnipni:

NEwlghuwgh obpdkpEnh jupupqudnipiniup okpdwunhdwithg: Yhpjuhndh
hwjuwuwpnudp:

fpunnhuwdhluyh 2-pn opkupp: Etinpnwhwyh phpdnphttwdhjuljui b
Jhdwjugpuljut npnonudp:

Qhpuh Eukpghw b Zkjdhn)gh Eukpghw:

tpunnhtwdhlwyh 3-pr opkpn:

Lhuhwlwt ynnkughwy:

dwuquyhtt hwjuwuwpwlppnipniutbpp dhwynduntbun hwdwljupgbpnud.
Junighniu-Yywy bjpntth hwjwuwpnidp:

Lhuhwljut nbkwlghwtph hwjwuwpwlonnipnii: Zujuuwpulrspuljut hwu-
wnwwnnih Jujunudp okpduwunhgwihg:

Lnwdnyputph hwnlmpniuutp. (fanyh opkupp, (nisnypubtph Ynjhquinhy
hwwnlnipjniuttp:

Lnwdnyplutph HEyunpwhunnppuljutinipntl, fEjunpuhwunnppuljutnipju
Juwunidp Ynughinnpughwjhg, Unppnwnigh opkupubpp:

Qujuiuui fEdkunh junnigduspp b phpdnphuwdhljub: Ukptiunh
hujwuwpnudp:

NrEwlghwyh wpwgnipinii: thwljghwyh wpugnipjut hwmjuwuwpnudp,
ntuwjghwjh Jupg b Unjklnijuwjunipeni:

Unwght b kpypnpny jupgh ntwlghwttph jhubnpyw:

NEwlghwtbph wpugmput jupjuwsnipiniup okpdwunhdwihg, Upkuhniup
hwjuwuwpnudp, wjnhdugdwt Eukpghw:

Uwlkplnypujhtt jupjuénipinit b tpw npnodwt Enubwlubpp:
Ununppghwit htinnilj-quq b whun-hknmy piudwidwt vwhdwbitbpnud:
Eityunpnuwght jiutdwt vybljunpnuljnyhw Enipyniup b jhpuenipiniop:
Swnwinnujut uykjunpnulnyhwjh Epuwuwlutpp: Pubpuupdhp b fwudw
uyklnpnunyhwubph knipjnitp b jhpunnipniun:

Lpndwnngpudhugh knipniip, npujujui b pwbwjuljubt wbwihqp
ppndwinngpubhuynud:

Uwutthlp vhwswth ynnkughw) thnunud:

LYwtnuyhtt phthuyh ynunniuwnbbpp, whpuwjhtt $nrulghwyh Enipniup:
Unjkynijughtt opphunnwjubiph b Jujktnwljwt juwbph dkpngubpp:
Onpqutwjutt vhugnipjniuiubph junnigduspuwjhtt mbunipjnii:
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Onpqutwjut nkwghwutph hhdtwlwt nmbuwlubpp: Uhugdwt, minuljudwl,
wynluwl, Jkpuwhidpuynpdut, nunkudw:

Onpqutwjutt vhugnipjniiubph wtubwljupgh hhdtwljwut uljqpniupubpp:
Onpqutwlut nkwlghwubph dkjpwthquubph mbuwljutpp: Pntwlwb,
nunhljujuyhtt Ukjpwthquny pipwgnn ntwljghwuknp:

Nunhlujuyhtt Ukjpwthquny pipwugnn nbwljghwibp:

‘unilj indh) mEnujudwt nkwlghwtn:

NMnjuwt nkwljghwutp. Mnjdwt ntwljghwikpp b tniytndh) minujudw
ntwljghwtitpp npytu Upguijhg nbwljghwtbp:

Uihghlihl vhugnipnibutp: Unwgdwt hhdtwljwb nbwljghwtbpp:
Eliyunnpndh) dhwgdwt ntwljghwubp: Ujjkutbp, wijhuubp, nhtutbp:
Upykutkp, wyhuukp, nhtutubp: Opuhnugdwt nkwlghwbp:

“Yhiu-Uintph nkwghwutipp nputiu uhiptqh dbpny:

Uwhpwuubp: wnthhpubp, hnnuukp, pentutp: Opuhnugdwt b JEpuljutqdu
ntujghwttbp:

C-C juyh wnwewugdwt ppnu hmdwljgdw nkwljghwukp: sp?-sp hudwljgnid:
Upndwwnhlnipjnit: Unwehly, Epipnpny jupgh nknuljuhsutp: Upndwwnhly
wohiwenpwshuubpnh phuhwlwt hwwnlnipjniuubpn:

Utununopqutwljwut nkwgbkntbpp opquiwljut uhiptqnid: Lhphnod, wynhud,
dwqutqhnid, uhjhghnd opquiwjus Uhwgnipiniutbpp opquuwju uhiptqnid:
Uinny ynupbudwt nbwghwutp: ypnpjbdutpp b dadwiwjuljhg jnisndukp:
Yuppnuhjuyhtt thwgmpniuutpp npytiu C-H ppntutp: Yhwnn-Eunjught
wnmwninnubphw: Yhpp b bpwbwlnipiniup opqutwljwut uhtipbqnid:

Uhpwtih nbuljghwt npuyjtu opquuwju uhtiptiqgh dbpnn:

Onpquitwjutt vhugnipjniiukph nkinpnuhtptq:

Zuglgud tpyhhdt juppniwppniutph vnwugnidp: Uwpntwppduljut uht-
phqubtp:

Qhwqglgws tpyhhdt juppntwppniutph uvnwugnidp: Uwikhtwppnt b $nidw-
QWpPNL:

Tuyqkuh b Unmwh JEpwpudpuynpnidukp:

Opunppntutp: Zudtdunwulub punmipughpp Unwugnidp: Uhtiptqubp
wgtinnpugujuwppyh tphy tuptph puquyh gpu:

Quppnuh) judph ojkdhtimugnid. Thwinhg, Znpubkp-dwnuynppe-Edunuuh
nhwljghwtubp:

Nnihynunktunid:

Qnusth whpopuhy, unwugnidt nt hwnlnipnibubpn:

[Fpywshtu b ognli, unnwugnidt nt hwwnlnipnitubpn:

Zwngkutph punhwinip punipughpp: Sunp, ppujut dhwgnipniuubpp,
unwgnidt nt hwnljmpniabbpp:

L£1np, puwljuwb dhwgnipyniutbpp, uvtnugnidt nt hwnljnipynibtbpp:
Zwngkuutph opustughtt vhwgnipniuubpp, utnugnidp, hmnlnipniutbp nu
hudbdwnwlub punipwghpp:

Uwuquih jadph muppbph punhwtnip punipughpp: Uwbqub, puwjut dhwgnt-
pintutbpp, unwugnid nt hwnlnipiniutbpp:

O&uph, uljkuh b mbkniph +6 opuhnugdwt wuwnhdwuh vhwgnipniuutpp,
unwgniup, hwnljmpmniabtpp b hwdbdwnwlwb punipughpn:
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£pnuh judph mwuppkph punhwunip punipwghpp: £pndh ptwjut
dhwgnipiniu-ubpp, unnwugnidp, hwnlnipniiutpt nt Jhpwpnipniunp:
Ugnu b dnudnp, ptwjub dhugnipiniuubpp, uvinugnidp, hwnlnipjniutbpt nu
Jhpwnnipniip:

Ugnuh opwstuwghtt vhugnipjniutbpp, unnwugnid nt hwnlnipjniuubpp:
Ugnunuljut ppent, utnugnidt nt hwnlnipyniuttpp: Ugnunujui
wuwpwpuwiyniphn:

dnudnph opwstuyhtt Thugnipiniubpp, unugnid nt hmnlnipniutbpp:
Opundnudnpuljuiti pent, unwugnidt nt hwnnipnibutpp: Snudnpujue
wupwpunwiyniphn:

8phuljh fadph nwppkph punhwiinip pnipwghpp: 3huy, phwlub
dvhwgnipjniutbpp, uvnwugnidp, hwnlnipniubpt nt jhpunmipnip:
Utunhl, ptwljut dhugnipjniuutipp, unnwugnidp, hwnlnipjniuubpt nu

Jhpwnnipjniup:
NMnhtd, ppwjut vhwgnipniuutpp, uinugnudp, hwnlnipniuttpt nu

Jhpwnnipjniup:
Updwp, puwjut hwgnipniutpp, uinugnudp, hwnlnipniutbpt no

Jhpwnnipniip:
Nuljh, ptwjut Jhwugnmpniuubpp, vnwugnudp, hwnmpniaubpt n

Jhpwnnipjniup:

Undupu dhugnipjniubph pipdnphttwdhljujut b jhubnhjujut
Juyniunipjniup:

Unduypu dhugnipjnitiibip: Cunhwunip punipwghpp, hgnudtphwi, junnigusdpnp
(updbipwlwt juwbph tpubwlyp, pnipbnuljut puownh mbkunipiniup):
Fpniutph b hhdpkph dwuht dwdwiwljulhg nbunipniiubpn:
‘Lundwsputiph (niskihnipjut jujunidp wuppbp gnpénuutinhg:
Snunndbnpuwlwt whwhq: Fnigkph opkupn:
NEpdwbquitunwswthnipyub uljqpniuptpp:

UndwEputikph juyniinipjut jupunudp tmwppkp gnpénutphg:

LOUSNRSPY UUULUSPSUUUL U @UUUU (25 hupg)

UnkYnyh Epjpuswhnipjut oyyinhdhqughwyh dkpngubpp: Mnnkughw Eukpghuwgh
dwljplnyp, unwughntwp fEnkp:

Jhdwljugpuljwi ptpunghtwdhuyh hhunitupubpp. Pnjgdwh pushudwt opkipp:
Pupludwi dniughwmtpp pun yhdwjubph. hwdpbpug, ynunwjut b munwutnnulju
puohudwt nrulghw:

Zyibh UniEynuught opppuinmjubph dbpnngp (Ephik, poipunhbi):

dEpdkunwnhy juwnwihq. Uhhwgbjhu-Uktnkuh hwjwuwpnudp:

UhgounEniyuyhtt thnjuwqntgnipniuubpn (nisnypubpnid, ywupghw) dnjuyht swduy,
hwytjuy Unjuyhtt Swduy:

Utwihgh phpoyunhljulwt dkpnnubp. ynjjuphdbnphw b oyynhljuljut ynnynh
nhuybpuhw:

dninplugbinnuyhtt uyklnpnuynuyhuwyh knipiniup b jhpwonipinip:

Swpwéwlju hgnubpukp. Unubhgnipughw: E,Z hqnutphw. YUntudnpdughwuknp:
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Owyunhljujut wjnhynipnit: Fugupdwl] b hwpwupbpulwb Yntdhgnipughwibp:
dhotinh ywpnjtghwubtp: Yhwunbpbndbputp, Fbwbnhndtputp, tyhdbpubp,
wunukptbp, Ukgn dhugnipjniutbp:
UU} uyklunpnulnuyhwih hhdtwlwb uljgpniupubipp: Lhdhwljwb sbnnud:
Uwqthuwlwb npupwnnud Ejdhduktn b ny Ejyhqun dhenijubkp: Uyht-uyht
thnjuwqnbkgnipniutbp:
Uwuu uyklnpndtnphu:
Onpqutwjutt vhugnipjniuubph jurnigdusph hwunuwwndwt wignphpdp:
Onpqutwjut vhugnipjniuubph ppyuyhtt b hhdtwjhtt hmnlnipniutbpp: Ynon b
thwthnily peniutph b hhdpbiph nbunipnii:
NrEghnpuwnpniuljutnipyubt ypnpibdp opquttwljut phuhuwynid:
Onignpnnid, wywnbknujuwugni:
Lhdptnpnquljuinipnit. vdpiph ywwownywunipjni:
Ns putwluwswhwlub vhwugnipniuukp:
Uhoutunnunujhtt thugnipjniutp ((knqbph, Lwdtuh dwqtp):
Nhuy (nidnypubp:
dtpngt:
Zuqyugnin hwtinhwnn mwupptph hhdwi Jpu jnudhbugbinnught ynipbp:
Uwlkpinipuwght yEpnidnipiniu (XPS, AFM, SEM, TEM):
bungniljinhy qniquljgdus wuquugh quiugusuyghtt uyblunpndtnphu:
Pupdp obpdwunmhdwbwhtt giphwnnpphsutp: Ytnd hwngbuubp b Yhnsd
hwnqkuhnukp:



