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llcroprn
lAucrnryrtt no Kararn3 (LlK) Ha Sunrapcrara aKaAeMnF Ha HayKilre (EAH) e cb3fla4eH npe3

1983 rognHa n ce pa3BnBa Karo Bogeq qeHTbp 3a KararnrnqHn il3cfieABaHnr B crpaHara u B perno-
Ha Ha lOronsroqHa Espona. llpn ocHoeaBaHero cn nHcrnryTbr Qorycrapa geftnocrra crrr aupxy Qyn-
flaMeHTarHU n npnnoxH14 vl3creEBaHilf Ha KararnrnqHn peaKllyll4 U npoqecn, Ha rexHnre KrHerilqHn
3aKoHoMepHocrl4, paapa6oreaHero Ha rexHolroilAn3a npou3BoflcrBo Ha Kararh3aropu, MareMarrq-
Hil Morqenn Ha KararnrnqHn peaKTopn v npoqecu, eQerruaHo KoopAytHltpaHe Ha il3cne4oBareflcKa-
ra gefiHocr e o6nacrra Ha Karanr3a MexAy pa3nrqHure nHcrnryqnn, Konro pa6ornr B Ta3n cQepa a
Etnraprn, eKcneprHa 4efinocr, pa:pa6oreaHe r BHeApnBaHe Ha npoyr3Bo4crBo Ha Kararh3aroph 14

npnnoxeHne Ha npoMt4[uneHu KaranrrnqHn npoqecu B HaqnoHanen nnaqa6. B ntpenre toEVHn v3-
cnefloBarencKara n pa:eotlua nporpaMa Ha ilHcrvrryra e HacoqeHa rflaBHo rurvr paspa6orBaHe n npn-
JIaraHe Ha KaranilTnt{Hn npollecn n Kararn3aropl4 B xl4Mytr{ecKara r ueSroxnuhqecKara npoM46ne-
Hocr. flosacrotlqeM ocHoBHara HayqHoil3cre,qoBarencra 4eilHocr e aganrrpaHa no raKbB HaqnH, qe
fla orroBopf Ha aKryanHnre o6qecrBeHr npefln3BvrKarelrcrBa (rexnonornqHh, eKonorhqHn, coqnan-
Hr) e cloreercrBue c qennre n npnopnrerilTe ua Pannroenre nporpaMr Ha Eaponefrcrara Ko6vlcu1
3a HayqHn n3cnerqBaHrr h ilHoBaqnn, CrpareflAflTa 3a nHTenhreHreH, ycrofiurae u npno6qaBaq pac-
rex- Eepona2O2O,lzlnoaaqnoHHara crparernl3a uHTernreHTHa cnellnann3aqnfl Ha peny6nnra Eun-
rapvq, HaqnoHanHara crparenA+ 3a pa3Bnrne Ha Hayr{HilTe n3cneEBaHhr B peny6nnra Eurapnn
2017-2030 r. lzlK yvacrBa aKTvrBHo B n3nbrHeHrero Ha npoeKTn no nvHVA Ha PaMxoahre nporpaMh
Ha Esponehcrnn cbto3, a cbulo raKa n B roflflM 6poft raacne4oBarencKn npoeKTn, QraHaHqapaHil or
OHLI, MoH (on HoilP), HATO, loHrlAo, loHEcKo tA Apyru. Yqacrnero B re3r npoeKrn .qonpnHacr
KaKTO 3a il3rpaxAaHe Ha ilHrepflvrcqnnnnHapHn yMeHnf Ha MflaErre yqeHH h noBHUaBaHe Ha HUBO-
To Ha il3cne,qoBarencKara 4efruocr, TaKa h 3a ilHTerphpaHero Ha re3h H3creABaHnF B eBponeficroro
r3cnefloBareflcKo npocrpaHcreo (ERA). l4K wma BrcoK aBToprrer Karo lt3cre4oBarencK a uHcrnryqn.
e Eepona c ycraHoBeHh HayqHn KoHTaKTh c HayqHoil3cnegoBarencKn uHcrr4ryqvn KaKTo s Eepo-
neilcrnR cbro3 TaKa v c Apyrn opraHu3aqhh hsetH EC.

lz{K e cu:4arefl, opraHh3arop n ceAannu{e na Kny6a Ha 6unrapcKrre Kararhnarlra (KbK), ocHoBaH
npes 1 992 r. HenocpeflcrBeHo cneA yqpe4rBaHero cra KEK craBa KoneKrnBeH qneH Ha Eeponeficrara Qe-
gepaqilF Ha Karanilrut{Hure ApyxecrBa (EFCATS) h Ha cBeroBHara MexgyHapoAHa acollhaqhfl Ha Kara-
Jlt4Tl4t{HilreApyxecrBa (IACS).lAK6e ocHoBeH opraHn3arop Ha Cegrvurn eaponefrcKr KoHrpec no Karanr3,
npoBeAeH npea 2005 rognHa e CoQran. /lK e opraHn3arop Ha rpa4uqroHHnre Mo{qyHapogH6 chMno3yl-
yMn no xereporeHeH Kararnt roHQepenrluure Ha(tty6a ua 6unrapcKnTe Karanunrqra. hK opraHn3hpa n
pa6ornra cpeqn n cbBeqaHil A no nnHVfl na HATO ra tOHl/.QO. l4K e ceganrqe Ha Eunrapcxoro Enp gpy-
xecrBo, Koero e eAHo or nbpBnre qneHoBe na Eeponeficrara $egepallnfl Ha EllP ApyxecrBara. Eurap
cKoro EnP gp)DKecrBo e opraHh3arop Ha 1 1 nnex4ynapogun roHSepeHquu no EnerrpoHeH MaTHHTeH
pe3oHaHc Ha Heno4pegeHil cl4creMn (EMARDIS).

Crpyrrypa

Crpyrrypara na LlK BKrloqBa 3na6oparopnvc 1 1 reuarnqHAtpynu;
Hoeu xereporeHHu Kararu3aropr/r 3a qucra eHeprnf u ona3BaHe Ha oKonHara Gpe4a

- Karanns 3a ona3BaHe Ha oKolHara cpefla;
-HayuHu ocHoBn 3a cilHTe3 rrr no46op Ha xereporeHHu Karan n3aropn;
- HaueceHr MerarHn Karanr3aropl4;
- CnHres h aKTuBHocr Ha MerarHu t4 Meraro-oKct44Ht4 Karann3aroptr.

flurafin u oxapaKTepu3npaHe Ha KararnrnqHu Marepnarta
- ChHres il crpyKrypa Ha Karanr3aropn rrr cop6enrm;
- AHanils Ha noBbpxHocryu
- l-lenrup no EllP cneKrpocKonhfl;
- KeaHroeoxnMnqHn r reopernqHr il3cnerqBaHnfl Ha Kararu3aropu H KaranrrHqHn npoqecn.



. CbBpeMeHHu oKlrcrnrenHn npo4ecut

- OaonoxvrMufl tA Kararln3;

- Ooroxarann: u QoroxpoM.Hl4 cbegnHeHt4fl B Karafln3a;

- flnas^neFrvr Mero4l4 3a cnHre3 Ha KarannrnqHn Marepvanv.

Mncns

[a npogunxil Aa ce pa3BnBa h yrBbpxrqaBa Karo KoopflnHarop, HayqHo-h3creAoBarercKrl, Ha-

yqHo-nphnoxeH, LrHoBaquoHeH qeHTbp 14 qeHTbp 3a nogroroBKa Ha cneqrann3npa+n KaApil e 6un-
rapvfl n JOrongrovna Eepona no QynganneHTarHh il nphnoxHr4 r43cre4BaHnA B o6nacrra Ha xerepo-
reHHuf, xoMoreHHytn u Qororarann3, xyrMyrqHara KilHernKa, xvrMl4qHara cra6nnusaLlnn ur cneqnQuv-
HUTe h3CreEoBarencKn MeroEl4, npnroxvlMn B Kararu3a.

flefrHocrra u BVi3tAATa 3a pa3Bytrr4e Ha LlK e n qe 6uAe a c'brflacile c HaqnoHanHnre, eBponefrc-
Knre il cBeToBHt4Te h3ytcKBaHilfl 3a opraHyl3aqilf Ha HayqHnTe u3cneABaHAA,3a OCnrypRBaHe il noE-

AbpxaHe Ha BncoKo paBHytu{e Ha HayKaTa, nHTepAncqnnnuHapHocT Ha [3cIeABaHilflTa, MexflyHa-
poAHa KoHKypeHTo-cnoco6Hocr n HaqnoHanHo caMoLtyBcrBne.

Hayunn o6nacrn I nocr]txeHns

Tennarnrara Ha TlHcrnryra no Karanil3 Karo 3BeHo or HayqHo HanpaBneHne,,HaHoHayKn, HoBn

Marephanu n rexHoflonAtA" or crpyKrypara Ha 6AH e B nbrHo cborBercrBile c npnopnrernre Ha Han-
paBneHilero. B 7lK ce cb34aBar HoBr4 HaHopa3MepHh Karanu3aropr4 c perynhpaHa crpyKrypa h

cBorlcrea, npnnoxylMt4 B xytMr4qecKara npoMt4uneHocr, npoqecnre 3a ona3BaHe Ha oKorHara cpe4a,
nofiyqaBaHe Ha anrepHarhBHh ropnBa - Bo4opo[, onor3orBopfBaHe Ha HoBm eHeprrftHn il3Tor]HH-
qn, no4o6pnBaHe KaqecrBoro Ha xilBor lrr Ap. B lAucrntyta npnopnrerHo ce paapa6orear HayqHn
ocHoBrl aa no46op Ha HoBvr KararrvrrnqHn cncreMil, r43yqaBa ce KnHerrKara n MexaHn3Ma Ha xerepo-
FeHHvr, xoMoreHHh u Soroxaranvrvvln peaKqnn, c KBaHToBo-xmMvrt{Hn Mero4l4 ce n3yqaBar KaraJlil-
Tr4rrHyr npeBpbqaHnf Ha aroMHo Hr4Bo, pa3BilBar ce MeroAnr{Ho 14 MeroAonoFilqHo MeroAhre Ha EllP
n EHIOP cneKTpocKonn+Ta, pa6onr ce Bbpxy xr4MhqHara cta6nnnsatltA+ Ha opraHuqHh Marepilarh,
n3cneABa ce peaKqnoHHara cnoco6nocr Ha opraHmqHil cbegnHeHilfl. lzlgnon:ear ce cbBpeMennur Srrr-
3nKoxnMnr{Hil MeroAr4 raro: PeHrreHoBa QoroenerrpoHHa cneKTpocKonnf, peHrreHocrpyKTypeH
a+ann3, urHQpavepeeHa h ynrpaBhoneroBa cneKrpocKonilfl, TeMneparypHo-nporpaMnpaHa peflyK-
qnfl v gecop6rlran,4raQepenqnarHa cKaHilpaqa KanopmMerpnn, Muoc6ayepoBa n EllP cneKTpocKo-
nvn n Ap.

HayvHourcne4oBarencKara pa6ora e l4K no orHoueHne nonyqaBaHero Ha qncra eHeprnn tlt

HoBn eHeprnitw t43Tot{Hl4rlt4 e cuo6pareHa c lbpceHero Ha eracoroeQeKTuBHr4 eKonorrqHo qhcrvr

TexHonorhn n anrepHarnBHn ropilBa, qilrro ynorpe6a He e cbnbrcrBaHa c orEeJIrHe Ha BpeEHn

eMilcyu4. flefinocrnre ca B xapMoHnfl c HallnoHanHnre h eeponetlcxn npnopnreril B ragn o6nacr vt

nuar o6qa ocHoBa c n3cfiegBaHhflTa Ha HoByt HaHocrpyKrypmpaHn Marepnann c rvrynla$yHKqvto-

HarHyt noBbpxHocrl4 n HaHoMarepilanm c KoHTponnpan 4uaaftn ra no4o6peHil KaraflnrnqHu ceofrcr-
Ba.

llpea nocneflHnre roAnHV 3a nbpBl4 nbr B 14K craprupa nony'{aBaHero Ha BoEopoA qpe3 npo-
qecnre na peQopnnuHr Ha MeraH (napoe, cyx n aBTorepnnnven) il or euro6HoBneMn eneprnfiHut tts-
ToqHnqn: peQopvrrrrHr Ha 6ilorag r Ha 6roeraHon, nonyqeHil or ocrarbqHa 6nonnaca. Cus4ageHn ca

Br4coKo eQerrnsnn KaraJrn3aropn, rapaHrupaqn ycneuHoro npeBpbqaHe na 6noras n 6noeraHon
Ao BoAopoA 14 qeHHil xvMnKann, Koero yBenuqaBa Bb3MoxHocrra 3a il3nor3BaHero Ha erEo6HoeRe-
M14l43roqHnqn, cnoco6Hm fla reHepraparycroftqhBo eHeprv+VxvtMt trHn npoAyKTr4.

CunresnpaHu ca Kararn3aropr4 3a nonyqaBaHe Ha Boflopofl vpea peSopMhHr Ha MeraH c Bbr-
nepoAeH AnoKcnA. To:r npoqec hMa BaxHo 3HaqeHile 3a ona3BaHero Ha oKorHara cpefla,3aqoro
BOll4 AO HaMaflflBaHe Ha KoHqeHTpaqrilTe Ha HaTpynaHnTe B armocQepara COz h MeTaH, il3BecTHvr

Karo ,,ra3oBe c napHilKoB e$ert"
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Mexasugum Ha napoa pe$opMl,rHr Ha eraHor 3a nolyqaBaHe Ha BoAopoA

TlgnongeaHero Ha Bo4opo4a Karo il3roqHnK Ha eHeprnr Hacoqn 3HaqnrerHvr l43cne4oBareflcKr4

ycvnufl KbM cb3[aBaHero Ha KararrvrTilqHu Marepnanv 3a oqilcrBaHe Ha nonyqeHnf qpe3 pe$opnnnnr
BOAOpOA or co t coz, nocpelcrBoM peaKqnnre Ha KoHBepchf Ha co c BoflHa napa (KBoBfl), cener-
fl4BHo oKr4creHne Ha CO (CenOxc) h MeraHupaHe Ha CO u COz.llpee 1996 r. B 7lK 3anoqBar nnoHepHyr

n3cneABaHilf Bbpxy npoqeca Ha KBOBn B npnc-bcrBile Ha HaHopa3MepHn 3narHLr Karanr3aropl4 Bbpxy
pa3nnqHh MeTano-oKcrrqHm Hocl4Tenn. floHacToflqeM ce n3yqaBa Bjrr4flHileTo Ha npnpoAara Ha n3non3-
BaHrTe HOChTern, MeTOAhTe Ha TflXHOTO nonyqaBaHe n/nnn MoflnovrllvrpaHe Bbpxy KararnrnqHoro
noBeAeHhe B peaKqhhre Ha KBOBn vr CenOrc B 6orara Ha Bo,qopoA cpeAa. Paapa6orea ce ilHrerpilpaH
npouec 3a npoil3BoflcTBo Ha L{ncT Bofloporq, cbqeTaHo c onor3orBopflBaHe Ha napHvrKoBnn rd3 coz.
OcHoeHa qeil e rqil3afiHa Ha HoBl4 aKTyrBHr4, cra6unHn n uKoHoMr4qecKn KoHKypeHrHn HaHopa3MepHvr

KaraflHTr4r{Hh Marephanv, Ha 6a3ara Ha n3yqaBaHe Ha 3aBncnMocrTa MexAy $n:uxoxnnnnqHnre v Kara-

nnrLcHn cBoilcTBa B il3cneffBaHnre npollecn. B cbTpyAHnqecrBo c yqeHr oT lAHcTVTyra 3a n3cfleABaHe

Ha Marephanh B rp. ceBnna,lAcnannn ca pa3pa6oreHh HoBr4 Kararh3aropn, c-bAbpxal4r 3naro r cMe-

ceHr MerarHl/ oKctAAtA,3a peaKqrh cB-bp3aHn c peuaBaHeTo Ha eHepftAhHn il eKorlornqH14 npo6neMu h

ca 3ar4ilreHn ABa eBponefrcKvr nareHra (WO201 3057347 Al,WO 2016/059268 A1).
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flpr,r reHepilpaHe Ha cilHTe3 ra3a 3a KBOBI qpe3 ra3nQnKaqn+ u qacrrqHo oKhcneHile Ha rex-
Kil ropuBa, KarpaH, HeoTeHil uJ\crn, Bbrrlut4a, KoKcnnv 6uonnaca n^phc-bcTBl4eTo Ha cnpa e Hen3MeH-

Ho. ToBa o6ycnaen il3cneflBaHilflTa Ha WKe 1vtzahHa Ha crpo-ycrofrqhBlt Karanh3aropn 3a KBOBfi c r.
H. KnCefl CUHTe3 ra3 Ha 6aSara Ha Monu6fleH u peHrfr. Pa:pa6oreaHeTo Ha raKHBa Karanm3aTopu cno-
Mara 3a yBennqaBaHe Ha F-bBKaBocTTa Ha npolleca 3a npotl3BoAcrBo Ha BoEopoA.
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$ulfur-tolerant, sour gas shift catalysts
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YceoReaHero Ha COz e BaxeH rno6aneH npo6neM He caMo 3a oqncrBaHe Ha 6orarr Ha H2 ra3o-

BU CMeCU, HO Cblqo raKa 4 3a KOHTpOI Ha eMncrilTe or napHvrKoBure ra3oBe. B /lK ca paepa6oreHut

HaHopa3MepHil cnoecrw geoiaavi xyrppoKcyrAn Ha ocHoBara Ha npexogH14 Merann Karo Kararu3aropt4
aa Qr,rno oqncTBaHe or COz qpe3 HucKoTeMnepaTypHo MeTaHrpaHe. ocHoea Ha il3cneABaHnflTa ca

nocrnraHe Ha BncoKa KaranhryrqHa aKTnBHocr qpe3 nog6op Ha Mero4a Ha nonyqaBaHe h rvrogrQra-
qilpaHe Ha cbcTaBa il cTpyKrypara.

il"Ct'.,1 mioo

I s.o

@lr*rtoIu*
{@ trnr'tonu" eH3eHzOH 5 eHseHO + Hz

l*yerc* Double
Hydroxi€es
M*th**ation

cat*lyst prec*rsors Mixed metal oxides
Ethanol dehydrogenation

catalyst precursors

Cnoecrara xn4poraflKvrro-noAo6Ha crpyKrypa no3BonnBa pa3pa6orBaHe Ha 0nHo Ancneprn-
paHn HaHeceHil HaHopa3MepHyr Merarn nru cMeceHV oKcv+n KaTo BvrcoKoaKTnBHil Karann3aropLr 3a

nonyqaBaHe Ha qncryt ropilBa:6no4nsen L{pe3 MeraHoJrh3a r rpaHc-ecrepn$ilKallnfl Ha pacrnrenHut
Macla, KaKTO n C npnnoxeHre 3a cilHTe3 Ha xilMnKarn L{pe3 ceneKrvrBHo AexuAporeHhpaHe Ha reKn
ATKAHT.

flHreHsneHoro pa3BilTile Ha Bo[opoEHara eHeprer]4Ka Hanara ycbBbpueHcrBaHe Ha ropnBHvt-

Te efleMeHTu. 3agaqa, no KoflTo ce pa6oryt elAK, e pa3pa6orBaHero Ha HoBa KoHllenqhn 3a nonyqa-
BaHe Ha HilKefloB KepaMuqeH aHoA (N|/BCY15) 3a ABofiHoMeM6paHHa rBbp4ooKcr4AHa roprBHa
KnerKa, Karo Llenra e ennMnHnpaHe Ha npo6neMnTe, Bb3HurKBaqh nph npnnaraHe Ha cTaHAapTHaTa

KepaMnqHa rexHorornfl. Hpea HoB norqxoA 3a"in situ" BbBexAaHe e 6esaogHa cpeEa Ha MerareH Hh-
Ken B nporoH-npoBoflrqara aHoAHa KepaMilqHa Marpuqa BCY15 (rrrrpraft-4ornpaH 6apneB qepar) e
noAo6peHo efieKrpoxyrMrlqHoro noBe4eHhe Ha Ni/BCY15, xoero ro npaBil npunoxvrM Karo aHoA.

KarannrnqHoro oKr4cneHne e eQexrneeH cnoco6 3a KoHTponhpaHe Ha 3aMbpcflBaHero Ha Bb3-

[yxa. CbraacHo nporoKona or luore6opf , eMuctAtATe or nernvBn opraHnqHh cbegnHeHiln (flOC) e

Eaponefrcxhre crpaHh rpr6Ba rqa ce pe4yqilpar Ao2O2O r. Ha noroBr4Ha B cpaBHeHhe c 2000 r. npe3
2013 r. EC npegnara nornrnqecKh naKer,,gncr Bb3,qyx", KofiTo Ha6eflR3Ba MepKn Ao 2030 r 3a HaMa-

€0s + t?I*s e g:{*.! eHig
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nfBaHe Ha Bpe.qHilTe eM4c14vr. ocHoeHnre 3aMbpcl4Teril ca npaxoByt qacTilt-I]4, soz, NH:, NO*, CO,
flOC, CH+. flopa4ra BncoKara eQerrnenocr 3a orcrpaHflBaHe Ha flOC, KarannruL{Horo il3raprHe ce h3-
cnenBa elAKsa pa3nnqHh npnnoxeHilr, Karo KoHTponnpaHe Ha eMhcnilTe vnv envMnHnpaHe Ha CO
n tlOC B aBToMo6ilnHn ra3oBe, qurapeH AnM, orna4bqHil h crpaHnqHn npo4yKTh or xt4Mt4qecKn
npoh3BoAcrBa. rorflMo npefln3BnKarencrBo 3a Heyrpanu3upaHe Ha npoMylrxneHn ornaA-bqr4 14 ona3-
BaHe Ha oKorHara cperqa e pa3pa6orBaHero Ha HoBr Karafln3aropn 3a nbnHo oKl4creHue Ha tlOC.
Hail-o6erqaBaqnre KarannrhvHvr cbcraBil BKnloqBar HaHeceHn 6naropogHr Merafln nnv o<ctA1vt c
BilCOKa nOBbpXHOCT, TepMhr{Ha CTa6ilnHOCT, AO6pu MexaHhqHr n xnApo.qnHaMnqHil cBolzcrBa, Aoc-
TbnHocT 14 Hl4cKa qeHa.

pnann 3a HrcKo-TeMnepaTypHo oKncreHne Ha co ,t
naAHvr ra30Be.

HanoparnnepHn 3narHn Karann3aropt4
Bbpxy pa3nnqHr MeTaflooKct4flHyt HocnTenil
noKa3BaT BhcoKa eQerrurenocT KaKTo 3a

oKr4creHue Ha BbmeBoAopoEl4 u co, rara
cblqo m 3a Heyrpanil3upaHe Ha cMecu oT
a3oTHyr oKc]4fll4. floHrxaeaHe Ha TeMnepa-
TypaTa 3a nbrHo oKncneHue Ha BbmeBo-
AOpOAn gO coz n BO.qa, KoeTo 6n nannanrno
pa3xoflilTe 3a npeqncTBaHe Ha Bb3gyx or
opraHilLtHyt 3aMbpcrTefln, e nocTrrHaTo
npn il3non3BaHero Ha 6nMerannra Pd-Au
Karann3aTopn. c-bBMecTHl4 yt3cIeABaHnf c
Kofiern or ArpapHnr yHnBepcytrer - flnoB-
AilB Ha MOAnonLlUpaHh CbC 3raro HaHeCe-
Hh cMeceHn oKctAEn no3Boflyl c-b3AaBaHeTo
Ha MHOrO e$errnexn KaTanuTnqHn MaTe-

opraHnqHn 3aM-bpcnTenu B AH{ycTpua,lHyt oT-

Cte^necrHo c KofleKrvrB or flHcruryra no o6qa il HeopraHnqHa xnMnn ca pa3pa6oreHn aKTnB-
Hn v cra6vlrlHt4 Karaflu3aropr4 Ha ocHoBara Ha nanaAhfi HaHeceH Ha anyMnHneB oKcn.q, npeABapn-
TenHo MoEilonqnpaH c oKcr4,qn Ha npexoAHl4 Merafln - Co, Mn, Ni. BaprapaHu ca KoHqeHTpaqyrnre Ha

oKchEa H nanaAnfl u nocrefloBarenHocrra Ha rFXHoro HaHacffHe. YcraHoseHo e, qe Hafr-BncoKa Kara-
rhrhqHa aKTnBHocr n cra'nnHocr npoflBFBar Karafin3aropure Pd+ColAlzO:. Toea ce o6flcHnBa c 06-
pa3yBaHero Co-Al $aaa Ha noBbpxHocrra, KoflTo cra6nnn3tpa $rrrHo AncnepcHt4 qacrrqt4 or Pd rann

Pdo.

oxidation sbh of palladium

Crapeere 120 qaca

npa 500'C ,

calcination ? h at 450'C in air

Bogen pa:nop
Pd(NO3)22H1O

Crapeene 120.raca
npr-r 500 oC

Ntu0so-")r.6H:o
Crapeene 120 qaca

npu 500 o C

calcination 2 h at 450'C in air

Crapeexe 120 qaca

npri 5Q0'C
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calcilation 2 h at 450 'C in air

l]onHo oxucneHue Ha MeTaH Bbpry Pd/Alzor Kararu3aropr,r, rirogn{nqnpaHx c oKcl,rAu Ha npexoAHn MeTarr[



Tlacne4eannnTa B o6nacrra Ha eKonorl4r{Hr,1fl Karann3 ca or nbpBocreneHHa BaxHocr B c-br-
pyrqHilqecrBoro Hvr c naprHbopny Hacn ot WtannR, Opanqnn,lAcnaHViA, Anrrurfl, Eenrun, flonula, Py-
MbHl4fl, Pycvn nVln1nn npeAhMHq qpe3 ABycrpaHHn u3cne4oBarencKn ,qoroBopr4.

YcneurHo e chHTe3npaH 3eorrr X or nenen, noryqeHa or u3rapflHero Ha Bbmhqa. YcraHoaeHo
e, qe aflcop6qnoHHrnr Kanaqnrer Ha 3eorhr X no orHouleHue Ha COz e 6O tar/r 3eorvrr. To:ra Qarr
npaBil npoqeca Ha nonyqaBaHe Ha 3eonnr X noAxo,qnu 3a 1ql'vnv3aqilr Ha neneflTa. llonyvaea ce

ABoeH eKoflornqeH eQexr, rurl raro ror{Ho TE|-l-oeere ca Haft-roneMhre 3aMbpcr4Tenn c ro3r4 napnur-
KoB ra3. Cnurernpar ce n Epyru 3eonhrh - aHarqnM,3eorur P,3eonrt LTA u co4afiur.3eoflntnte,
cnHTe3upaHn oT BbrnnqHa nenefl, ce oTnnqaBaT cbc 3HaqrTeIHo cbAbpxaHne Ha xene3Hn oKcl4fll4
(y-FezO:, o-FezO:, y-Fe:O+), 3aeAHo cbc cneAn or Cu, Co, Mn, W n r.n. Toea e npeAnocraBKa 3a rrxHara
go6pa KararurrqHa aKTnBHocr. flpe4,rroxeH e eKonorhqeH n nKoHoMvrqecKlr n3rogeH Mero4 3a no-
nyqaBaHe Ha Karalrvr3aropl4 3a npoqecil Ha oqncrBaHe - oKvrcreHue Ha CO vr orncneHne Ha nernuBn
opraHnqHn cbeAnHeHilf.

: TG AltBfutif .
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Eaenrpocrarrlrtxs y?a r EaHe

Ha Bbl,tHl4Ha nenet

l4tcnegear ce 6noreuHn Marepnafih, npoAyKT or mera6onnreH npoqec Ha xenfl3o6arrepnn or
poga Sphaerotilus-Leptothrix, cnnre3npaHn e na6oparopHnycnoBnR. YcraHoeeHo e, qe B 3aBncrMocr
orxpaHnrenHara cpefla, B KoFTo cav+oKyntApaHr 6arrepnilTe il orraraHero Bbpxy pa3rmqHr crpyK-
Typilpau{n no.qroxKvr, 6norenHnre Marepnanu ce pa3nnqaBar no Qasoe cbcraB, rqmcnepcHocr, Mop-

Qonorun, TeKcrpypa, Qraaravnn n KaranvruqHn cBofrcrBa. EnoreHHure npoAyKTh ca HaHopa3MepHu, c
ynrpa- n/nnu QrrrHa- AucnepcHocr n yHVKaJrHn MarHrrHu cBofrcrBa - cynepnapaMarHerh3bM H Ko-
reKrnBeH eQexr Ha MarHnrHo eus6)rKAaHe. llpoBeEeHnre qeneHacoqeHn KoMnneKcHr'r $raanxoxra-
Ml4trHl4 r43cre4BaHnn pa3Kpl4Bar Bb3MoxHocryr 3a ynpaBneHhe Ha Qaroeun cbcraB na 6norennrs
npogyKr n peryfimpaHe Ha Heroanre ceofrcrBa. HaqilH 3a cnHre3 Ha qereBo c-be4nHeHne r{pe3 Kynrn-
BnpaHe Ha 6aKTepilvr or po4 Leptothrix e n3nofi3BaHero Ha onpe,qeneHa xpaHnrefiHa cpe4a, B Korro
ro ce nonyqaBa Karo eAnHcrBeH rnr npeo6naflaBaq npoAyKT. fipyr nogxoA e BHacflHero B pa3TBopa
na rennnnefiT vinn KpncranHil 3apofll4ruyr, Koero 6u uorno Aa HacoqBa Kphcrann3aqiloHHltfl npollec.
KyntnenpaHero Ha 6axreplrrrr B npilcbcrBne Ha Al-nnacrnnn c noKpnrne or aHoReH AlzO: Boflvr [o
npeilMyqecrBeHo orflaraHe Ha $aaa or nenhgoKpoKr4T y-FeOOH. fiora:aHo e, ve e$errilBeH MeroA
3a npoMflHa, npeo6pa3yBaHe ra rpancQopMaqnr Ha 6noreHHil Marepilarh e rrxHoro xr4MhqHo Mo-

4raQraqrapaHe c oKcnAr4 Ha Meraflu or npexoAHilfl peA. B HennogrrrQhqhpaH eng 6moreHHilTe Marepila-
nn npnrex(aear ceoilcrBa Aa npeqilcrBar Bogur 3aMbpceHh c6arpnna, a cnelq rvro4raQr,rqrrrpaHe c Mn,
Co, vt Pd Te nponBnBar ra 4o6prrr KarannrnqHil ceoficrea B eKoflornqHo BaxHil peaKllnvr Ha oKilcreHne
Ha CO il xeKcaH.

Hauouayrara n HaHorexHororunre ca HoBvr no4xo4vr 3a pa3Bnrilero Ha HayKara n rexHofloril-
nre, Kovtro nMar3a qen Aa KoHTponilpar SyHgameHTafiHara crpyKTypa n noBe4eHnero Ha MarepilRTa
Ha aroMHo 14 MofieKynHo Hr4Bo. Tesn nonera :a gefrnocr pa3KpnBar Bb3MoxHocr 3a il3yqaBaHe Ha

HoBLr flBneHVfl tA nonyqaBaHe Ha HoBr4 ceoficrBa, Kohro Morar fla 6ugar n3nor3BaHh Ha MrKpo yt

MaKpo HvlBo. Yxpenaaue Ha HayqHon3cfleAoBarercKara gefiHocr no orHorreHhe Ha HaHoHayKara,
HaHorexHonotvnre, HoBhre Marepmann n npou3BoflcrBeHil TexHolrornn e qacr or eBponefrcxara
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Leptrthrix sp. in

Liquicl medium of Lieske

Anodic alumina - c/a y-Alr0r, Enehmite, u/y-Al{OH}*

Eiomass powder -
u/y-FeOOH,

q-Fer0*, FerSo

crparerilF u nnaHoBa gefrnocr 3a nocrnraHe Ha MaKcnMarHo eus4efrcrBre B-bpxy o6HoeneHnero B

npoMl4tureHocrra n B cbtqoro BpeMe 3a crnMynilpaHe Ha ycrofrvreo npoyt3Bo4crBo h norpe6neHne.
IAK nt'm AbnrororqhueH onnr B pa3Bytrhero Ha HoByt MeroAyt 3a nonyi{aBaHe Ha HaHocrpyKrypupaHr
Marepnanh n rflxHoro nprnoxeHne B KaranilrnqHh npoqecr 3a ona3BaHe Ha oKorHara cpeAa n rbp-
ceHe Ha anrepHarnBnn eHeprrfrHil n3ToqHnqra. Hanopa3MepHyl qacrnqt4 or oKcn4l4 Ha npexo4Hr4
Meranh ca cilHTe3npaHh no nno4nQnrlnpaH MexaHo-xl4Mr4qeH Merofl. Toea e eAHa nepcneKThBHa rex-
HhKa 3a nonyqaBaHero Ha BrcoKo peaKrvrBocnoco6nn HaHoqacrur{14 B oKpynHeH nnaqa6. llonyveHu-
re Mareptlafih ca KaraflnrnqHo aKTnBHn B peaKqurre Ha pa3naraHe Ha MeraHojr t4 oKucneHhe Ha Bbr-
nepoleH oKchE, KOilTO Ca BaXHn nO OTHOtIleHne Ha Ona3BaHero Ha oKofiHara cpeAa r 3a npon3BoAcr-
Boro Ha afirepHarnBHh ropnBa. Tagn ngcneAoBarencKa gefinocr e cnoHcopytpaHa or cbBMecrHh Ha-
yqHh npoeKrn c yHnBepcilTern n nHcrvryTn or OpaHqua,lAcnannfl, Cnoeaxha n Ctp6nn, KaKro t4 or
Oong,,Hayg n t4 n3cregBaHur".

M soc6ayepoea HaxoMerponorns
"core-shell"- ruoaen

Mroc6ayepoB cneKrpoMerbp - n3nor3Ba
ce 3a onpeAerflHe Ha cnuHoBoTo r BareHTHoTo
cbcToflHre, eneKTpoHHaTa nflbTHOCT, Trna Ha Xu-
M[qHara Bpb3Ka, cuMerpilffTa Ha 3apsgoBoro o6x-
pbxeHne il Koop4ilHaqrflra Ha froHrre, $aaoern
cbcraB u crexiloMerpatnra, MarHLrrHilTe ceofi crea,
pa3MepHil eQerru (cynepnaparvrarHeru3bM 14 cy-
nep-$eponaarHern:ua). Cnexrporueruptr e o6o-
pyABaH c npilcTaBKlt 3a r3MepsaHe Ha cneKTpil
npr HrcKt4. TeMneparypr4, "in-situ" v3cne&Bal,vfr w

AereKrop 3a perucrp14paHe Ha KoHBepclroHH?t
eneKrpoH14.
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Tlacne4osareflh or l4K yvacrear B npoeKTnpaHero ra paspa6orBaHero Ha HoBvr HaHocrpyKry-
pnpaHil nonynpoBogHr4KoBr4 QoroxaranH3aropr, Kor4To n3non3Bar cnbHqeBa eHeprun Anu v3Kycr-
BeHo ocBerreHne (YB ceernhHa, xorrl6uHyrpaua YB cBerflilHa n o3oH, Br4flilMa ceernnHa) 3a oqr4crBaHe
Ha Bogvr vr Bb3flyx, nMaqn orHoueHne KbM ona3BaHe Ha oKorrHara cpeAa ur nogo6pnBaHe Ha Kaqecr-
Boro Ha xhBor. Cpe4 pa:pa6orenure HaHopa3MepHvr oKcr44Hvr Lr KoMno3rrHu Qororaranil3aropvr
oco6eno eQerrnsHn ca KoMno3HTHTe, BKntot{Bau{n nonynpoBoAHmKoBl4 Marephanu n peflyunpaH
rpaSeHoe oKcvrfl (RGO).
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2,4-D or H2O

Pargenaxe Ha Hocttrerure Ha 3apf,Alr B Komno3rfrHlt

$ororararnrarop AuAlll0/TiO:/pegyqr pax
rpa$exoe oKcerg (RGO).
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floaruaeaHe na rfi oroxararurnq Hara aKTnBHocr
xa TiOz axlloqeH B KOlunO3[r

AuMOJTiOz/peEyqr pas rpa$enoe oKcr.q

OeoHrr e e$eKTyrBHo il36enBaqo cpeflcrBo
cpeu{y opraHnqHn cbeAnHeHnfl, Kol4To oqBeTFBaT oT-
naEbqHilTe n nnreiAHn 8ofl14. cnoco6nocTTa My Aa aTa-
KyBa TaKilBa CbeAnHeHhfl ro npaBfT orll4qeH areHT 3a
oqncrBaHe Ha oTnaA-br{Ht4 Bofll4. osoHur e cnoco6eH
.qa pa3pyrxaBa h Apyrn cbeArHeHnf c Heno3HaT npo-
n3xofl, Kol4To Qoprvrrapar BKyca Ha nnTelzHnTe Bo.qn.
flpn u:nuHeHnero Ha npoeKTn, QnHaHctapaHh or
l'lporpanna HATO,,Hayra 3a Mnp" (NATO SfP 977986 u
SfPS 982835) m geycrpaHHo cbrpyflHuqecrBo c pycKl4
yqeHr ca n3yqeHn MexaHh3MyrTe, qpe3 KoylTo o3oHbT
pearupa c opraHnqHufl Marepnan. llo npoeKT c lA3-

nbnHhTefiHara areHqnfl 3a Hac-bpqaBaHe Ha ManKhTe h
cpeAHn npeflnpnfTytfl K-bM MuHrcrepcTBo Ha uKoHo-
MnKaTa ca cb3AaAeHn MoflynHr,,o3oHoreHephpaqh cilcTeMh" 3a nonyqaBaHe Ha o3oH.

llpoerrnpaHn h KoHcrpyilpaHh ca na6oparopHn peaKToph 14 nurorHr4 nHcranaqnn, BKltor{n-
TenHo cycneH3roHHl4 crarnqHh ooToKararnTnqHn peaKTopl4 3a oqncTBaHe Ha BoAa, npoToqHl4 h
n poroq Ho-qr4 pKyna quoH H n ooTopea Kropl4 3a oq ncTBa He Ha Bb3Ayx.

Paspa6oreHn h recrBaHn ca npororunn Ha ABa Qororaranvrvttt+tA peaKropa 3a npeqncrBaHe
Ha B-b3AyX OT OpraHilqH4 3aMbpcnTenw. Ha 6aEara Ha KopflnepuToBr4 nroqh oT Tnna ,,nqerHa nn-
Ta", npovt3Bo4crBo Ha ,,TexKepaMuK" Mes4pa, c noKpt4Tne or rilTaHoB Al4oKcl4A e KoHcrpyhpaH Mo-
HoJInreH QororaranrrnqeH peaKTop. llpecnneruaro e cborHolueHuero rauan/npocBer o u Bb3 oc-
HOBa Ha nonmxpoMarnqeH paAilaqmoHeH Moflen B cbTpyEHnqecTBo c YnneepcnTeTa B HorrHrann e
onrilMt43l4paHa KoHcrpyKynra c ocBerrBaHe or ABere crpaHm Ha nfloqara (o = 3). Paapa6oreH e u
QororarannrnqeH peaKrop 3a oqhcrBaHe Ha Bb3gyx B 3arBopeHn noMeqeHuA Ao 40 nn3, ocilrypn-
Baul 6-KparHo npeMhHaBaHe Ha 3aMbpceHhn Bb3flyx npe3 ocBereHhfl Qororarann3aropeH cnoil,
Kofrro e u3nilTaH ycneuHo eua Surpnna,,ArapoKnrma" flroB4re.

XnmnqHure n QoroxrnnnqHn peaKllvrvr, ocHoBaHn Ha BbrpeuHoMoneKynHh rpaHc$opMaqt vt,

3aeMaT cbqecTBeHo MflcTo B cbBpeMeHHnTe HayqHr n3cneABaHnn v pa3BnTueTo Ha HoBl4Te TeXHO-
narnn.YHuxanHnre Bb3MoxHocrn 3a npaKTnqecKo npnnoxeHne Ha Soroxponnnure npeBpbqaHnF B

onrnL{Hvltl 3anrc m cbxpaHfBaHe Ha nHoopMaqv{, 3a onTnqHn npeBKnnqBaTeril, Aucnneil, AhHa-
MnqHu 6uoceuaopv,3a aKyMynupaHe Ha cJrbHr{eBa eHeprnfl, B Kararil3a, B onrnqHara eneKTpoHnKa
n 6noenerrpoHhKa, KaKTo l4 BbB QoroconapHara n HenilHefiHara onrilKa, Hararar neo6xo4rmocrra

Eo(qior-)

Osorarop 3a MeAnqrrHCKn qenrt



UV lamps

Partde

fi lter foam sheeh

likniacoated

Moxorurer $oroxaranurnq€H peaKrop Ilporornn Ha $oroxaranurnqeH
BlrAyxonpeql,lCTBaTett

or c14HTe3 il il3cfleABaHe Ha HoBn ooroxpoMHh cbefluHeHun. llonyqeHn ca cepnn HoBn ooroxpoMHl4
CberquHeHilf OT rpynara Ha cnnpooKca3uHt4re il ArapilIleTeHnTe, KOl4To npOFBf BaT o6parunn $OrO-
xpoMl43bM 14 3HaqnrenHa ycrofiqrBocr KbM Qoro-parpyuaBaHe. OyHganneHrarHhre il3creABaHilr 3a
MexaH43Ma Ha ooroxl4Ml4i{Hnre npeBpbqaHVn u pesynrarhre 3a B3anMoBpb3Kara Mexfly crpyKry-
para u rexHnre cBolicrBa no3BonflBar qpe3 HacoqeH chHTe3 Aa ce nonyqar cbeflhHeHur c xapaKTe-
pucT nKtA, n oAXoAfl t4l4 3a cboTBerHoTo n p nnoxe H h e.

W ;g'

n*#=*'
ilIC- emlm

Open/colaured

Active state

Ooroxpouxo npeBpbqaxe n repmrqxa peraKcaq[t
na cnnpoxa$roKca3rH tSO) n mepoqnaxnx (MC)

flonnrrrara 3a ona3BaHe Ha qoBeuKoro 3ApaBe u no4o6pnBaHe KaqecrBoro Ha xnBor Hacoqn
il3cnerqBaHhfra Ha ylK e nocoxa Ha An3afrHa Ha Kararh3aropn 3a nonyqaBaHe Ha BncoKo KaqecrBeHil
xilflporeHhpaHu Macna n MacJro-npoEyKTl4, il3nor3BaHn KaTO CypOBytHh 3a xpaHnTenHo-BKycoBaTa
npoMl4tufieHocr, qpe3 npoqeca Ha qacrvrt{Ho xilAporeHutpaHe Ha pacrilTerHh Macfla. Cut4a4ennre
HaHOpa3MepHn HUKe'|OBT Kararil3aropvt, HaHeceHvr B-bpxy npnpoAHn hnm cilHrerngHtA cvnvKarHn
Hochreril, Moflu$nqilpaHr c Ao6aBKn or cpe6po il MarHe3ulZ t ocwypaBar Bb3MoxHocr 3a KoHTpo-
nrpaHe cbflbpxaHreTo Ha HacilTeHnre n mpaHc-MacTHnTe KVCenUHn B XyrAporeHnpaHrTe npoflyKTyt.

O6ntqeaHero c froHvt3hpaqil rbqeHufl HaMnpa unpoKo npnfloxeHre B pa3nrqHil c$epr or
qoBeuKara AeilHocr. flpra o6nrvBaHe BbB BeqecrBara ce nHgyqnpar ceo6oflHil pagrKann v napa-
MarHnrHYl AeoeKTvt, Kor4To Morar Aa ce perilcrpr4par c EnerrpoHeH napaMarHnreH pe3oHaHc (EnP)
cnerrpocronilflra n raKa Aa ce il3Bbplur4 6rpaa n cnryp+a oqeHKa Ha norbJrHarara Ao3a. B cpe4ara
Ha 90-re to1vtHtA na6oparopr4nra no El-lP cnerrpocKonnfl e LlK sanoqBa Aa pa3BnBa reMara El-lP 4o-
3nMeTpnf - B HaqaroTo c Ro3nMeTpnn nocpeAcTBoM 3b6eH euarin, a no-KbcHo c n3norr3BaHeTo Ha T.

Hap. TBbpEo rrno/EnP Ao3ylMerpil 3a BhcoKo-eHeprerrqHo flbqeHne. Paapa6orKrre 3a anaHilH ca
oAo6peHh or MexgynapogHara areHqnr no aroMHa eHeprhn (MAAE). Pa6orara c ro3n Ao3hMerbp
Kpne MHoro HeToqHocTYl YI Bnoc'leflcTBne ca pa3pa6oTeHh T. Hap. ,,caMoranra6prrrpaHil" go3rMeTpu,

8

SO

Closed,/cobarless

Pussive state

Kpncranra crpyKTypa
xa cnnpona{roKca3nH

c10



Kovrro ocBeH pa4naquoHHo r{yBcrBHTeneH Marepyrar, cb[-bpxar n BbrpeueH craH4apr - Mn2* uar-
Hr4THo pa3pefleH s MgO. llper nocregHhre ro4vrHr4 TeMara 6eure 3HaqhrenHo pa3unpeHa c n3nofl3-
BaHero Ha Rpyrn Beu{ecrBa Karo pSAnaqnoHHo r{yBcrBnreIHil MaTepnann - 3axaphAil, aMoH4eB Tap-
Tapar, na6oparopH14 cr-bKna, acrop6arn n 4p.

t.;r"trtj
j j'tt

layer*€ 1: 1 Fli-plryl**riliceue
Veget*hEe * il hydrugenatisn

eak$st Fre€Hrs*rs

B lAactnryta ce pa6orr v no reMa 3a rrrgeHrra$rrrqnpaHe Ha xpaHil, crepunh3yrpann uper o6-
nbqBaHe c BilcoKo-eHeprerhqHo n-bqeHile. Tpn or ocHoBHure craHAaprr ta ragenrr$hqnpaHe Ha

o6nuqenn xpaHn Ha Esponeficrara KonnrcnR no CraHgaprv3a1n+ (EN) rasnon3Bar MeroAa Ha EllP
cneKTpocKonnrra. CraH4aprrre sa o6nrqeHn xpaHil or pacrrreneH npoyr3xo.q npnrexaBar peflnLla
He4ocrarbqn, nopaAu Koero rHTeH3vrBHo ce pa6orn no no4o6pflBaHero rnn. Bcuqru re3r n3cneflBa-
HvtA c E[1P cnerrpocKonnfl ce n3BbprxBar ilHTeH3hBHo KaKTo B cBeroBeH nnaqa6, TaKa h eWnctntyta
no KaTarn3.

EllP cnexrpomerbp - Oxapaxrepu3ilpaHe
Ha KararilTilrtHr Marepuanil, crpyKTypa

EH!737t2t)r0l
.Deremimtie6f imdilt€d,rod, Ha HenoApgAeHn cucTeMil, aHarltl3 Ha npnpoAHl4

s.1a:ninscel:ul6e:anarysisbyEpn: u 14HAyt{LlpaHr ceo6ogHu paArKanr, Ao314MeTprR

-D€tection of irradifi ed food
@nltini!g boFe: alalyrisby EPl"

Cus4a4enn ca rexHonornn 3a Eo3ilMerpvrqeH KoHTpofl Ha BncoKoeHeprermqHo JrbqeHne,
ngennrQrrrqrpaHe Ha o6nt.{eHn xpaHrrenHil npoAyKTr4 vr onpe.qerrflHe Ha aHTvroKcvtAaHTHl4 ceofrcrea
Ha HarypanHn npo.qyKTyt c h3nor3BaHe Ha Mero4a ua EllP.



DFT calculations

(100) MoS, surface
6-layer model

Mo edge S edge

ffiw

DMol3 (Accelrys Materials Studio)
Mo edge S edge

B xog e n3cneAoBarencKa Aeil-
HOCr 3a Mo.qennpaHe Ha MexrqyQa:oea
rpaHnqa npn MaTephann c BilcoKa
eQexrreuocr. Tasn AeliHocr e Hacoqe-
Ha KbM BHyrKBaHe B nphpoAara Ha

npoqecn Ha aToMHo HI4BO, nporl4qaqyt
Ha noBbpxHocrra, KaTo ygapeHneTo ce
nocraBf Bbpxy oHe3il npollecn, Konro
ca c Hafi-rorrMo 3HaqeHne 3a o6ulecr-
eoro. Llsnofl3Ba ce MoAepeH Teoperil-
LreH ilHCTpyMeHTapryM n no-
KOHKpeTHO KBaHTOBO-XI4MI4qHh MeTO-

An, Ronro no3BolflBaT ycneuHo T-bp-

ceHe Ha nepcneKTnBHn KaTaflilrtAtlqyt
MaTepnanil 3a pa3InqHr xnMnqHn pe-
aKllnl4 c eKoflorr4r{Ho 3HaqeHne (xng-
poorlncrBaHe, ooToKaTannTnqHo pa3-

raraHe Ha opraHhqHn 3aMbpcl4Tenn). Pa:pa6oren e MeroA Ha ocHoBara Ha reopnrra Ha $ynrqraoHa-
fla Ha nn-brHocrra ffOn) 3a il3cne.qBaHe Ha KararnrnqHn MoAenn n rBbprqn noBbpxHocrl4 BKroqil-
TerHo 14HTepKanaquoHHl4 ct4creMn. tiper nonyeMnilpnqHil rrr ab initio Mero4t4 ca npecMerHaril eHep-
ttAhHtA, KilHernqHn, crpyKTypHvr 14 cneKTpoMerpnLrH14 napaMerpll Ha MoneKynn n Knbcrepn Ha pa3-
nvq{V cl4creMn e rasoo6pa3Ho, reqHo n rB-bprqo cbcroflHne. lr4ayvena e peaKllnrra Ha xnApoAecyn-
Sypr,rpaHe Ha rnonn B-bpxy Mofim64eHoB cyn$ufl c ab initio yr TOI-I Meroga. Mna4n HayL{Ht4 cbrpy4-
Hnqn n EoKropaHTr ce o6yqaBar no reMara: "BbBeAenre B MeroAr4Te 3a KoMnrcTbpHa cnMynaqnr -
npnnoxeHhfl 3a cbxpaHeHne Ha Boflopog",BKoilTo ca npnnoxeHn HoBr cbBpeMeHHyl KoMnneKcH!4
MeroAt4 3a reopernqHo MogennpaHe Ha crcreMh 3a nprnoxeHre B eHeprerhKara (crxpaHflBaHe Ha
eogopog) h ona3BaHe Ha oKoflHara cpeAa.

B 7lK ce pa:pa6orea HoBa reopnfl, HapeqeHa boundedness, qnnro nbpBoHaqalrHa qen e pa3-
peuaBaHero Ha xoHSnnKTa Mex,qy noBeAeHnero Ha KoMnreKcHrre cncreMil yt rFXHara cra6nnuocr
noporqeH or o6RcHeHilFra, AaBaHn or rparqrqnoHHara nHTepAilcqilnnnHapHa reopytfl. Hoeara reo-
phn He caMo ycneuHo pa3peuaBa ro3vr roHSnrrr, Ho 11 gaBa ocHoBrre Ha HoB Trn nHrennreHTHocr,
HapeqeHa ceMaHTvrt{Ha hHTeJIhreHTHocr, qrero ocHoBHo ceoficreo e cnoco6nocrra 3a aBToHoMHo
cb34aBaHe n pa3t{nraHe Ha ranSopMaLlvrr. Cragasanero Ha ycrpolicrBa, nprrexaBaqr ceMaHrhqHa
hHTernreHTHocr, e B npFKa Bpb3Ka c HaHo-TexHoflorhilTe.[pyr ocHoBeH pe3ynrar Ha HoBara reopnf
e, qe MnHhaTlopm3aqnFra Ha HaHo-ycrpofrcreara (ronro cbulo npmHafinexaT KbM KoMnfleKcHrTe
cucreun) hMar cnellrQraven AoneH npar, noA rofrro re He pa6ornr ycrorlvneo. Toea, o6aqe ue e
npennTcrBt4e, a no-cKopo crhMyn ra pa:pa6orKa Ha HoBh Marepvanv. AnrepHarnBeH noAXoE KbM

Mt4Hrartopr43allnrra ce 3a4aBa or [pyr ocHoBeH pe3ynrar Ha HoBara reopnfl, roftro rracn qe pa3-
r14 qHilTe peann3aqnil Ha ceMaHTnq HaTa hHrer nreHrHocT ca paBHonocTaBeHm.

JlogroroBKa Ha cneqrafl ncrn

B /lK ce o6prr4a oco6eHo BHr/MaHhe Ha pa3Bnrhero Ha HayqHrR noreHqnan qpe3 cb3flaBaHe Ha

nphBneKaren+nycnoBnr 3a HayqHa Kaphepa, npoQecronanHo il3pacrBaHe, reann$nraqn+ A cneqra-
nn3aqn*. Yqenrre ot WK aKTrBHo yqacrBar B norqroroBKara Ha AnnnoMaHrlr, AoKTopaHrvt vt cneqha-
nncrv c r3HacflHe Ha neKqnn n BoAeHe Ha ceMnHapHh 3aHflTl4r. Cry4enlare il AoKTopaHrnre, o6yva-
BaHr or Haun yqeHr, HaMilpar ycneuHa peanh3aqhF B cnnHo KoHKypeHTHoro eBponeficxo HayqHor3-
cnefloBarencKo npocrpaHcrBo. 7lK yuacrea Karo naprHbop B cbBMecreH npoeKr c /IOHX n OXO-CY
,,C8, Kflnuenr Oxpn4cKrA" Ha reMa:,,Cb3AaBaHe Ha BilcoKo-xeanra$r,rqrrrpaHh cneqnanncrl no cbBpe-
MeHHvr Marephanh 3a ona3BaHe Ha oKorHara cpega: or gnsarZH Ao yrHoBallvtA" no Ofl ,,Pa:enrne Ha qo-

BeuKnre pecypcrrr", Eeponeficrn coqhaneH QonR.Yqenn ot IAK B3exa yqacrre KaKTo Karo cbpbKoBo-
Enrenn Ha 4 or Moflynnre e pa6orHara nporpaMa h yqacrHhqra s YnpaerreflHnfl cbBer Ha npoeKTa, Ta-

Ka h Karo neKropil l4 Bo4etl.1r ynpaxHeHila.lAKe perhcrphpaH Karo pa6oro4aren no npoeKTa ,,Crygeur-
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cKr npaKTuKn" Ha oneparnBHa nporpaMa ,Pa3anrne Ha L{oBeluKhre pecypcur". Hayvnoil3cfleAoBarenc-
Knrr noreHqhan Ha l4K e r"ro6ranh3hpaH 3a nocrhraHe Ha KaqecrBeHo HoBo HhBo Ha no3HaHnero qpe3
yqacrnero cn Karo naprHbop e l-]enrup 3a BbpxoBt4 nocrnxeHnn ,,MexarpoHnKa u qucrt rexHoflornn".

flonoxrrenen Qarr e HarhqHero Ha recHh Bpb3Kl4 ualAK c yHnBepcnrern B Eunraprrrn - lzlK
nMa paMKoBt4 AoroBopu c XTMY - Co$nn, Ynneepcnrer ,,flpoQ. E-p Ac. 3narapoB" - Syprac, llnoe-
AnBcKnfl yH il Be pc yt rer,, f1 a n c n fr X r n e n ga pc x r,r ".

Crrpy4nrqecrBo c npounlufl eHocrra

/lHreHsheHara il3cne,qoBareflcKa n paseorZna geftHocr e l4K 4oee4e flo opraHn3hpaHero Ha
npoMvluneHo npon3Bo4crBo Ha Karanh3aropr4 e Ernrapun. lzlscne4oaareril ot WK B3exa aKTuBHo
yL{acrne e pa6orara Ha ABere Karanh3aropnr,r Qa6prrrxn e SunrapnR e,,HeQroxytM" Eyprac (raranhsa-
Topn 3a ueQroxrnnnqecKn npon3Bo4crea) n B ,,Xr4MKo" Bparla (rarannsaroph, npnnaraHn B aMoHflt{-
Horo npon3BoflcrBoro), e raqecrBoro cl4 Ha eKcneprn npn BbBexAaHero Ha HoBn rexHonornn 3a
npoh3BoAcrBo Ha Kararn3aropn. Hag 20 rexnonornu 3a npoil3Bo4crBo Ha Karann3aropn 3a a3orHo-
ropoBara npoMt4uneHocr, 3a He$roxnnnrqecKara npoMyruJneHocr 14 3a pa3nhqHn nprnoxeHnl 3a
ona3BaHe Ha oKorHara cpefla ca parpa6oreHil B 7lK ra aHe4peHr B npoMt4uneHo npon3Boncreo. l4K
cl4 clrTpyAH[qvt c peAnlla ManKn n cpeAHr npeAnpilflTnf qpe3 AreHqrnra 3a HacbpqaBaHe Ha Man-
K4Te il CpeflHrl npeflnpilflI4f, qeflfluln 3achnBaHe Ha Bpb3Kyrre Mexrqy HayKara n npoMnuneHocrra
no n-brfl Ha HoBoBbBeAeHhRTa, r.e. npoeKTm cnoHcopnpaHn or MnnrcrepcrBoro Ha nKoHoMnKara.

B ZlK ce pa6ola no aKTyanHn ra Eeponefrcrara uKoHoMuKa npo6nennn r ce npoBex4ar r3cneg-
BaHnF Bbpxy 3aMecrBaHero Ha Kpvrl4qHn cypoBr4Ht4 (cypoeranra c BytcoKa qeHa u BhcoKopyrcKoBo
cHa64neaHe, Ho or n3KnoqnreflHa BaxHocr 3a eBponerZcxara hKoHoMilKa) ebe eucororexHonorhqHyt
Marepilanil/ cneLlnarHt4 cnraBh h Meran-Marpytr{Hyt KoMno3uryt, pa6oreqn npti| KpnrnqHn ycnoBulf
(encora reMneparypa, HaroBapBaHe, rpueHe, n3HocBaHe, roposnn) e eneprrfinara, TpaHcnoprHara
n MaurHocrpoilrenHara t4HAycrprn (COST Arqnn CA15102 - CRM-EXTREME http://ec.europa.eu/
growth/sectors/raw-materials/specific-interesVcritical_bg). Merogonorilrra 3a il3rorBnHe Ha cnucb-
Ka c Kpl4rl4t{Ht4 sa EC cypoBvtH14 nepno4vtr{Ho ce o6Hoeaea n ny6nnKyBa or EeponefrcKara KoMt4cyrflra
Karo ce uHTerphpar BcilqKn acneKTu Ha npon3BoAcrBo, npilnoxeHilfl, TbproBnfl,3aMflHa, peqilKnn-
paHe n cneABaqo n3noJt3BaHe Ha re3h Marephanr (qrapxynnpna nKoHoMytra). Cteti ecrHara pa6ora
Ha yqeHil ot WK c BoAeqn eKcneprh e o6nacrra Ha 3aMecrBaHe Ha Kpnrt4r{Hl4Te cypoBytHt4 flaBa Bb3-
MOXHOCT 3a yqacrile B KrlpqoBvr vHn|J'nafuBn 3a rbpceHe n BHerqpflBaHe Ha uHoBarilBHn pelxeHhfl,
nonynrpvt3ilpa Hauara 4et7nocr n nocrnxeHnfl, h4eHTurQr,rqrapa 4o6pra npaKrhKt4 h nocoqBa Bb3-
MoxHilTe no-Hararblllnr geilcreun 3a peann3hpaHe Ha c-borBerHnre nonhrtAKn Ha EC.IAR HenpeKbc-
Haro noBvll.uaBa onnra il yMeHilflTa Ha cbrpyEHnqhre cil B T-bpceHe Ha c-brpyAHnL{ecrBo Ha HayqHrrre
opra H h3aLlh il c npoMvl LxleHocrTa, qenf qo cTpaTern qecKo na pTH bopcTBo.

B pannrnre Ha AoroBop MexAy ZlK n erF{rueH Bb3noxhren n3paercKara Qraprvra GenCell LTD
(l-lerax Trarea) e cb34arqeHa nHoBarnBHa rexHononAA 3a nonyqaBaHe Ha Karanh3aropHh KoMno3ilr-l4yr
Ha 6asa He6naropo[Hu Merann Karo 3aMecrnreru Ha rpagrqiloHHo r3non3BaHnr h cKbno crpyBaul
PtlC aHogeH Karann3arop 3a arKarHn eneKTponnrHr KrerKLl. Cucraerr h chHre3-br Ha Kararh3arop-
HilTe KoMno3nqvin ca 3au{nreHn c nareHr "Nickel-based catalyst for fuel cell", Publ. No US
2017/0263942A1. Pa:pa6oreHranr
HOB aHOfleH KaTarn3aTop e BHeA-
peH, cr4Hre3ilpa ce B npoh3BorqcT-
eeH uaqa6 il e BKJloqeH B reHepa-
ropHa cncreMa G5, ruproecKh npo-
AyKT Ha Qr,rpnnara. C nocne4eanhre
n3cneABaHun e nocrhrHaro no4o6-
pRBaHe npoAbnxnTerHocTTa Ha pa-
6ora ua Kararh3aropa, KaKTo yr no-
HnxaBaHe Ha HeroBaTa qeHa, L{pe3

uo4raQrrrqrapaHe Ha cbcraBa v Hocu-
Terfl. Toea ycbBbpueHcrBaHe Ha

Aetir*tcd C.*rlon
$upp*rt fur

Fe Anade eat*lyets
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An3auHa BOAn n flO 3HaqnTeIHo no-BvlcoKa aKTilBHocT CnpRMO Ta3n Ha KracnqecKytf Pt-cbAbpxaul
aHoAeH Kararln3arop. Parpa6oreHa e n rexHororilfl 3a npoh3BoAcrBeH cuHTe3 na moAurSraLlilpaHnff
HOCnrer.

Mex4yna pogHo cbrpy4H r{ qecrBo

YqeHrre ot WK npoBexgar n3cnegBaHnr B cbrpygHl4qecrBo c r43FBeHn n3cfle4oBareril or
vyx6nHa, Koero AonpnHacfl 3a BilcoKo HayqHo KaqecrBo. Mexgyara4eMnqHoro c-brpy.qHhqecrBo
o6xeaqa ronrM 6porl npoeKrn c naprHbopcKvr opraHn3allvtn or flonura, 9exnn, Cnoearnn, IlatBnA,
PytvtuHnn, Vlcnanun,Wtanua,Cap6ua, Typqran. Pycnn. Tennnre Ha npoeKThre ca B o6nacrra Ha npno-
purerHure HayqHn HanpaBneHnr - eKorornr, 3ereHa xvMt fl, eHeprernKa, HoBl4 Marephanh. B qyx-
6nnaVlK hMa cKnloqeHh paMKoBil.qoroBopl4 c yHnBepcurerure: Mocxoecxil flbpxaBeH yHilBepcnrer
,,B. M.IotuonocoB",VlHcrnryr no Karafiil3 ,,AKag. f. K. SopecroB" nph Cra6rapcxoro oriqeneHhe na PAH
- Hoeocil6npcr, klncruryr no 6noxrnnuqHa Qnarara,,AKa4. H. M. Ervranyefi" Ha PAH - MocxBa, lAnctn-
Tfr no opraHuqeH Kararn3 r eneKrpoxvMn[ - Annnaarn ,,AKag,4. B. CoroncKvt" - KaEaxcran, Vlnctutyt
no HeopraHilqHa xnMhfl KbM IIAH - Ilareut, Oe4epaneH yHnBepcylrer na Can Kapnoc, Cao llaono
(Epagilnun), lAucrwryt no Kararr3 n HeQroxrauun, Ma4png, lAcnannn, Oarynrera no HeopraHilqHa
xtAMtAA rftM yHilBepcurera e Ceenrn, lAcnanun, Yureepcnrera du Littoral-C6te d'Opale (UCEIV),
Dunkerque, Opauqun. Crnpqeno e cnopa3yMeHhe c-bc CAEklK, CayAnrcra Apa6rrrn 3a noAroroBKa Ha
KaApvr. llognncaH e MennopaHgyM 3a pas6raparencrBo Mexgy WK u KyeehrcKvt tAlcrnryr 3a HayqHh
il3cneflBaHha (KWHIA).

B LlK ce pa6ona no npoeKrn, QnHaHcutpaHh or OHl4 e paMKhre na fleycrpaHHo HayqHo-
TexH h'{ ecKo cbrpygH 14 r{ ecrBo c Knr ail, (D pa H qun, Py cna, Cn oea xnn n Wu 1na.

Y.{eHHre or VIK ce crpeMfr Aa pa3uytpRT Hayr{Horo cbrpyAHr4qecrBo Hafr-ee.{e cbc crpaHnre or
EC no nvHn+ Ha paMKoBure nporpaMh, nporpanna Epa:tnn, Ho cblt1o raKa il no nnHVA Ha nporpaMyr
Ha HATO, OOH n Apyrn MexAyHapoAHn opraHn3allnv.lzlK yvacrea aKrnBHo B npoeKrn no nporpaMa
COST (D36/003, CM 09034/VG02, CM 11044/VG03, CAl5102). TlanunHnBaHilrr B MoMeHra npoeKr
CAl 5102- CRM-EXTREME Ha reMa: ,,PeuJeHilfl 3a Kpvrn4rrH tA cypoauHtA, n3nor3BaHn B Marep nann, pa-
6oreu4n npn eKcrpeMHr ycnoBvtA", e HacoqeH KbM n3crreflBaHuA Bbpxy 3aMecrBaHero Ha KpyrrnqHn
cypoBt4Hn 3a eeponeilcrara nKoHoMrKa BbB BncoKorexHonorilqHn Meranil il cnraByt
(http://www.crm-extreme.eu4. OcHoeHa qefi Ha npoeKra e rbpceHero u AnpeKrHoro BHeApFBaHe Ha
nHoBarnBHu peueHnF, Konro fla noBiluar KoHKypeHrnocnoco6Hocrra Ha eBponericxara ilKoHoMr-
ra. Tofi BKnpqBa il3cne4BaHilfl Ha Bcilr{Ku eranh or nonyqaBaHero, l43cne.qBaHero n pellnKrilpaHero
Ha MaTepilannTe qpe3 TRXHOTO MoAefiilpaHe, nbIlHO OxapaKTepn3npaHe il recTBaHe B peanHn pa-
6ornn ycnoBn+. llpoerrur e 4o6rp npnMep 3a cvnHn 6r'nrapcrn no3wL]nn e COST aKqnn 3a npo-
BexAaHe Ha HayqHn n3cneABaHnf 3a oxapaKTepn3ilpaHe Ha MaTepnannTe c npFKa Bpb3Ka c Tbpce-
Hero Ha HoBn rexHonornqHh peueHnR n nHoBaqrure.,[ouarilHcrBoro Ha HayqHn Meponpnrrnfl no
npoeKTa e cBbp3aHo c yKpenBaHe Ha MexAyHapoEHo cbTpy.qHil'.recTBo u nonynfpn3npaHe Ha Bb3-
MOXHOCTI4Te 3a 3aMeCTBaHe Ha KpilTl4LtHl4Te MaTepranh.

Ily6nnraqroH Ha Aefi Hocr

Crpennextr Ha il3cne4oBarerure or IAK e ga ny6nraKyBar pe3ynrarnre or HayqHara cil gerinocr
npeAnMHo B vrHleKcupaHil HayqHn cnncaHhfl. Exero4uara HayqHa npogyKqun o6xeaqa ny6nnt<at1nn
B MexID/HapogH14 cnnca+nfl, Kol4To ca cpeg narZ-peHonn[paHnre e o6nacrra Ha Kararn3a (rareropran
Q1), xaro Applied Catalysis A, Applied Catalysis B, Journal of Catalysis, Catalysis Today, Catalysis
Letters, Catalysis Communication, Dyes and Pigments il Ap.). HRronro BilcoKoqt4rupaHn crarnil Ha

aBTopl4 ot WK, Kovrro Qopnnrapar H-ungerca na Ara4ennvflTa, ca onoBecreHv e py6pnxara ,,6AH e
c*emo*Hamo HayKa" Ha rHTepHer crpaHhqara Ha 6AH. YqeHn or l4K ca aBTopyt Ha KHuril, rfiaBn or
KHnrv hnn pe4aKTopil Ha KHtAtvt, ny6nnxyeaHu or npecruxHr4 l43flarencrBa.

12



a&w
si@*

Soundedness and Self-Organized Semantics: Theory and Applications
**** €- €,:l*:;=

iffil

;tr
F€=*,*F

:*t:vffi
!r*g*r#*s

*==::;i:*
.::3..=:

iro
€

&

lvlossbauer Effect ffi
Reference and Data Journal

gs9*L.*i*,

i,i-.ffig,eK
*-jf;=:F:,i=

*-l-F"-*

-.r-:*.::*s*,-;*.+*

*=:;:-::i:E

Cbapb l$ Ceri&Bd€d Cold Catat/se Sldtrssic
Propedies. md Cnhl) tic Perfoffie
for the 1TGS md PROX PrDCes
hilia,lnkaa, T*ana'rtu&{Q
anrl Lrrta tlien

1 0. t haod:rctior
10.9 Prelwation of Goicl{eria (htalysa

10.1.1 Prepaalion ofreria af,d doped.erin
ar srpporti for gold r?tl*F

10.2.2 Delnitior of gokl
10.3 Chamcbia.ion of tlold-l--eria CatalFs

10.3.1 DisFrrion aud oxidarion sa.e of supp$rbd gol.l
10.J.2 Su,te of reria rnd nrodifi erJ rerie .uppor re

10.4 $cli CiaRl*tc.-ltriyit or Cald-&ria Ca*ryss
10.4.I WCS read.ion or gold<eria
10.4.! 1YCS rea..ion ae. gold basrd on .lrFcd {€ria

10.5 {crive Skes and l{eci:mism of rle WCS Racrioa
Crer f:ria-Based Ccld Cralv*s

10.6 ?ROX Ac.isiw Over Cold-Ceria Cavrlysc
10.7 Conckdnlg Rcrnlrks
.\ck0oh'ledqrles*



INSTITUTE OF CATALYSIS
BUTGARIAN ACADEMY OF SCIENCES

1 1 13 Sofia, Bulgaria
Tel/fax {+359 2} 97129 67
E-mail: icatalysqic.bas.bg

::r1!

14 HCTI4TYT NO KATA'I143
SbITAPCKA AKAgEMilf HA HAyKI4TE
1 1 13 Co$nn
Ten/Qaxc: (O219712967
En. noqa: icatalys6ic.bas.bgK

:::- 1.1


