Kpamka cnpaeka 3a Hali-eaxtHUMe Hay4yHU NocmuxceHus Ha npogp. OxH J/Tlodmuan AHMoHos

- ¢VHAaMEHTal1HVIZ PG3LUU,DFIBGH€ U 300bnbo4asaHe Ha Mo3HAHUeMo 3da masmomepuama rnpu opeaHu4Hume
CbeOUHeHUs Kamo d)yHaGMEHmeIEH rnpouyec, Kamo esnemeHmapeH MmexaHu3svm rpu MmosieKkysiHUme ycmpoﬁcmea
U MAWUHU U KAMO 8aMceH esnemeHm Ha 6uos102u4Hama akmusHocm.

- HayuHo-npunoxHu: PazpabomeaHe Ha memodosnozuu 0bpabomka Ha cnekmpasaHu OaHHU U HO MexHos102uU 3d
eKcrpeceH HedecmpyKmueeH aHAsAU3 HO XPAHU U Harnumeu, cyxu 0poau u emepuyHu macsa, npedxomoaHu om
demalinHo u3cnedsaHe HA MexHUS XUuMu4veckKu cbcmas. 0b6xeaHamu ca KAKMo mpaduyuoHHU b6ba2apcKu
MPOOYKMU — 8UHQ, PO3080 MAC/O U EKCMPAKMU, MAKA U Cyxu 0po2u U eKcmpaxkmu.

Pe3ynTatmte ca NOCTUrHATU KaKTO ypes U3MNo/a3BaHe Ha meToauTe Ha PuauyHama xumus (3aBUCMMOCT CTPYKTypa-
CBOMCTBA, epeKT Ha cpegaTta, TEOpeTMYHa XMMUS) U AHAAUMUYHAMA Xumus (MOJEKy/IHa CMEeKTPOCKONMA 3a
CTPYKTYPEH M KOZIMYECTBEH aHa/IN3, XEMOMETPUKC), Taka U Ype3 AOMNbJHUTENIHO NpuaaraHe Ha MHCTPYMEHTApUyM OT
Mamemamukama (06paboTKa Ha 4aHHKU U NporpamupaHe) u @usukama (nasepHa ABYPOTOHHA CNEKTPOCKONMA).

M1UoHepHU NPUHOCK NPKU U3cneaBaHe Ha TaBTOMepUuATa Kato GyHAamMeHTaneH npoLec:

MpomomponHama masmomepus e efguH OT Hal-BarKHUTe (EHOMEHW B OpPraHW4YHaTa XMMMUA, CBbBP3aH C
MHOTO6pPOMHN TEXHONOTNYHU (Na3epHn Barpuna, GOTONPOTEKTOPMU, 3aLLUUTHMU KPemMoBe) U BUOXMMUYHU (NpeaaBaHe
Ha HacneacTBeHaTa WMHPopmauma, OUMONOTMYHO  aKTMBHM  BELLECTBA) MNPUONKeHMA. HeBb3MOMKHOCTTa
WHAMBUAYANHUTE TaBTOMEPHW ¢opmu aa 6baaT M30AMPAHU EKCMEePUMEHTA/IHO NPaBU  EKCNepUMEHTAIHOTO
M3yyaBaHe Ha TaKMBa CUCTEMM W3BK/OUYUTENIHO TPYAHO, HaMasisaBa Bb3MOMKHOCTMUTE 3a M3ACHABaHE HAa BpPb3KaTa
CTPYKTYypa-CBOMCTBA M 3aTpyAHABA HAaCOYEHUAT AmM3aliH. Pa3paboTeH e yHUKaNeH MeToZ 3a aHa/M3 Ha TaBTOMEpPHU
cuctemmn?, KOMTO NocCTaBM mMoATa rpyna BbB BOAELLA NO3MLMA B Ta3u HaydHa obnacT. [BeTe KHUMM 3a TaBTOMeEpUATa,
Ha KOWMTO CbM peaaKkTop, ca egHa gobpa MHAMKAUMA 3a ToBa. Hali-Ba’KHM MPUHOCKM KaTo pe3yaTaT OT Tasu
MeToa0/10ruA:

o Bb3MOMXKHOCTTA @ OCUMTYpPUM 33 MbPBM MbT KOANYECTBEHU AAHHM 32 TABTOMEPHMUA NMPEHOC HA MPOTOH MMA ABa
acnekta B XumuaTa Ha barpunata: dyHaameHTaneH (onucaHue Ha edeKkTUTe Ha cpegata) U NPUNOKeH
(medvHMpaHe Ha CTPYKTYPHM U3UCKBAHMA 33 NMOCTUraHe Ha KeflaHW CBOWCTBA). M3cneaBaHUTe TaBTOMEPHUTE
OTHaCAHMA Ha a30 barpuna MoKaseaT, Ye TAaBTOMEPHOTO CbCTOSHWE € Oonpefensallo 3a TAxHaTa barpuiHa
ePeKTUBHOCT M CTAabWUIHOCT, KOETO € BarKeH TMPU/IOMKEH acnekT, Tbi KaTto Hag 80% OT WHAYCTpUaNHO
M3Mno/13BaHUTe Harpuaa ca TaBTOMEPHM M HalWUTe pe3yaTaTh NO3BOAABAT HACOUEH AM3alH Ha HOBU NO-CTabuaHK
M no-epeKTUBHM MONEKYNM. bBelle MNOKa3aHO eKCnepuMeHTasHo, 4Ye cneurMdUUHOTO B3aMMoOZencTeme C
pa3TBOpPUTENA € OCHOBHUAT edeKT 3a cTabuamsaums Ha AageH TaBTOMep NPU OCHOBHWM cepuu a3o barpuna u
lndosu 6a3mn?. Tosa Helle NOTBBLPAEHO TEOPETUUHO YPe3 U3MO0/3BaHE 3a MbPBU MbT Ha eKCAUYUMeH Modesn Ha
€018aMAyUsA NPN KBAHTOBO-XMMUYHUTE U3YMCIEHMA HA TaBTOMEPU B Pa3TBOp;

e B CcbTpygHMYECTBO C repMaHCKM KOJIerM NoKasaxme, Ye MEeXaHU3MbT Ha MPeHOC Ha MPOTOH BbB Bb3byAeHO
cbecTtosiHe npu 10-xudpokcubeHsolh]xuHonuH moxe aa 6bae KOHTPOAMPAH 4Ype3 CTPYKTYPHU mogubuKauuu.
Tes3n pe3ynTat ca ¢ HENOCPeACTBEH MPAKTUYECKM edEeKT Npu AM3aiiHa Ha fla3epHu barpunaa n ¢poTonpoTekTopU
n 6axa nyb6aukysaHm B Physical Chemistry Chemical Physics kato Hot Article3;

e Ha 6asarta Ha Nnoy4yeHUTe OT HACc KOJIMYECTBEHWN AAaHHM 3a TaBTOMepuATa npu aszobarpuna un LUndosu 6asa bewe
Cb3AafeH GpYHKLMOHAN Ha NABTHOCTTA, KOMTO KOPEKTHO ONMCBA TaBTOMEPHOTO CbCToAHME B pa3Teop.® Mo To3m
HauuMH bele pelweH NPobaEMBT C HeAOCTaTbYyHATA CNOCOOHOCT Ha CbLUECTBYBALLMTE TEOPETUYHM METOAM 3a
npefcKkasBaHe Ha TaBTOMEPHUTE CBOMCTBA B Pa3TBOP.

MoneKynHoO npeBKAOYBaHE U NPEHOC HAa CUrHA/1, OCHOBaHM Ha TaBTOMEpEeH NPeHOC Ha NPOTOH:

MoneKyaHUTE YCTPOMCTBA (CEH30pW, €NeMEHTU Ha MOAEKY/NHATa eNEeKTPOHMKA, MONEKY/JHWM MalluHK) ce
pasrne)Kaat Kato MepcrnekTUBHU CUCTEMM 33 MMHMATIOPM3auMA OTBbA, W3MNOA3BAaHUTE cera HaHOTEXHONOMMU C

1C.9;B.2; C.35;B.3; A4

2(C.1; C.6; C.10; C.13; C.17; C.18; C.25-27; C.30; C.33; C.34; C.39-42; C49; C.50; C.58; C.61; C.66; C.94; C.100; C.110; C.111; C.131
3C.74; C.78; C.91; C92
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NPUAOXKEHNE B CbXPaHEHUETO U TpaHcPOopmaUMATA Ha eHeprus M nepcoHanMsMpaHaTa mMeauumHa. Maeata e
WHAMBUAYA/IHA OPraHUYHM MOJIEKY/IM A3 Ce W3MON3BAT KaTo rPagMBHW eNeMeHTU Ha Obaelm MUHUATIOPHMU
N34YUCIUTENHN YCTPOIACTBA, CEH30PU N poboTK. EKCneprumeHTMpa
Ce C Pas/IMYyHM esleMeHTapHU npouecu (KaKTo usomepusaums,
obpasyBaHe/pa3KkbcBaHe Ha XMMWYHU BPb3KMU,
nobasaHe/oTHeMaHe Ha MOHM), KOMTO MoraTt ga npeaus3BuKaTt
noaxogAwmM NPOMeHM B MOJIEKY/IMTE MO AeACTBME HA BbHLUHM
CTUMYNN (06NbYBaHE, €/IEKTPUYHO NOJe, NPUIaraHe Ha BbHLUHO
Hanpe)KeHue, NPOMsHA Ha MNONSPHOCTTA Ha cpegaTa U gp.). Hue
CMe cpeg, MMOHEPHUTE TPynu, M3NOoA3BaLLM NPEHOC Ha MPOTOH
KaTo efieMeHTapeH MpoLec Npu MONEKYHUTE YCTPOMCTBA, KOMTO MMA MHOIO NPEUMYLLECTBA CNPSAMO TPAANLMOHHO
n3nonssaHuTe (6bp3nHa, YCTOMUMBOCT Ha cTapeeHe). MbpBuAT Nnpobus bewe Ha npaseH npes 2007r. B IBM-Zurich,
KOMTO [AEeMOHCTpMpaxa MOJIEKY/IHO MPEBKAOYBAHE MpU  YATPaHUCKM TemnepaTypu. [pe3 2009r. Hue
[eMOHCTPUPaxXMe MoseKyseH npeskaoyeamern (MPomMoHeH KpaH),” KOMTo paboTh Npu cTaiiHa TemnepaTypa, KoeTo e
MbPBUAT TaKbB CAy4Yal B anTepaTypaTta. Ha 6asata Ha CbLMAT CTPYKTYPEH AM3aliH belwe pa3paboTeH n mosekyneH
CEH30p, KOWTO M3Mo/3Ba NPOMAHATA HAa TAaBTOMEPHOTO CbCTOAHWME 33 OTKPMBAHE Ha ajkalHM W asKkaNo3eMHM
MeTanHu MoHW.® Cnes BHMMaTeNneH CTPYKTYpeH [AM3aiiH, Ta3u rofuMHa AeMOHCTPUPaxXmMe MbPBUAT MOEKY/eH
npeBKAoYBaTeN’, OCHOBaH Ha NPEHOC Ha NPOTOH BbB Bb36YAEHO CbCTOAHME C M3KNOYMUTENHA ePEKTUBHOCT - NOYTH
100%.

TasTOomepua n 6MoN0rMYHa aKTUBHOCT:

JlnncaTa Ha KOAMYECTBEHU AaHHM 3a TaBTOMEPUATA AOCera orpaHMyaBalle usciefBaHnATa BbpXy HelMHMA edekT
npuv 6GUONOrMYHATA aKTUBHOCT HA CUHTETUYHM U NPUPOLHM BUONOTMYHO AKTUBHM BELLECTBA. TOBA € BaXKeH npobaem
33 MeAMUMHCKaTa XMMUA, Tbi KaTo Hag 20% OT OpraHUMYHWUTE CbeAMHEHMUA, PErncTpupaHuTe B 6asnTe AaHHKU 33
NIeKapCTBEHM CPeACTBa, Ca TABTOMEPHU U TAXHOTO TaBTOMEPHO CbCTOAHUE H6e3 CbMHEHME BAIMAE BbPXY aKTUBHOCTTA
n cTpaHute edeKTn. B Ta3m HacoKa HalwKUTe U3cneaBaHUA BbpXy TaBTOMEepPUATA NOKA3BaT Ba)KHOCTTA Ha CTPYKTypaTa U
cpefaTta Bbpxy OMONOrMYHaTa aKTMBHOCT M Cb34aBaT NPeAnoOCTaBKM 3a HACOYeH Am3aliH Ha HOBM OMONOrMYHO
AKTUBHM MOJIEKY/IN N HA HOCUTE/IN Ha IeKapCTBEHU cpeacTBa.Han-cblecTBEHUTE NPUHOCK B TOBA HanpaB/ieHuWe ca:

e bBelwe ycTaHOBEHO, Ye CNOCOBHOCTTA Ha KYPKYMUHA Aa 0b6pa3yBa PasTBOPMMM CYyNPaMONEKYIHU KOMMNIEKCU BbB
BOZa ce onpeaens OT HEroBoTO TaBTOMEPHO cbcTosHMe.® Ha ocHoBaTa Ha Te3u pesynTaTM HUe Cb3agoxme
eKcnepuMeHTasieH MPOTOKOA 33 NOJlydaBaHe Ha BOAHO-PA3TBOPMMM CYNPamMONEKYIHU KOMMIEKCU Ha KYPKYMUH
ypes KomMNaeKkcoobpasyBaHe B OpraHWYeH pasTeoputen. To3n NOAXOL MMa 3HAUYUTENHW NPeUMMYLLLEeCTBa npes,
KOHBEHLMOHA/IHO U3M0/13BaHUTE NO OTHOLWEHWE Ha ePeKTUBHOCTTA U BPEMETO Ha NOArOTOBKaA;

e bele u3cneaBaHa TaBToMepuaTa Ha ¢asunupasup’ (NepcneKkTUBeH aHTMBMPYCeH npenapaT cpewy KOBWUA19
nof TbproBCKOTO Mme Avigan). Tesn u3cnenBaHMsA MOCTaBMXa OCHOBA Ha 06eLlaBalo CbTPYAHWYECTBO C
MeXayHapogHa ¢dapmaueBTMYHA KOMMaHWMA BbPXY ALETANJHO M3yyaBaHe HA TaBTOMEpPHUA e(deKT BbPXY
aKTMBHOCTTA Ha ¢hasunupasup ¢ Bb3MOXKHOCT 32 KOMEPCUAIM3aLMA Ha pesyaTaTuTe;

e B cbTpyaHuyectso ¢ ¢upma NTZ Lab Ltd u konern ot UMB-BAH belle ycTaHoOBEHA BaXKHOCTTa Ha TAaBTOMEPHOTO
CbCTOSIHME Ha CepuA OT OPraHUYHU CbeauHeHUA (MHAa30/1-KapboKcamuam, UHAA30UN-MeTaHUMUHU U NUPOO-
nMpUaMHUN-6eH3amMmnamM) BbPpXy TAXHATa aKTUBHOCT KaTO MOHOAMUO OKCUOA3HU uHxubumopu mun A u B,
CBbp3aHu ¢ 6onectTa MapKUHCOH M BEPOATHO - Ha Anuxanmep. CTabuamnsmpaHeTo Ha onpeneneHo TaBTOMEPHO
CbCTOAAHME Ype3 CTPYKTYPHM MoandUKaLMm NO3BOABA Aa Ce 3aCMIBA CbOTBETHUAT TepaneBTUUeH edekT.

MoHepHM NPUHOCK B KONMYECTBEHUA aHANU3 HA HeaedUHUPAHU CMecH:

M3non3BaHeTo Ha MOAEKy/lHaTa CMNEeKTPOCKONWA B KO/JWYECTBEHWA aHaAM3 Ha CMecu ce OCHOBaBa Ha
W3WCKBAHETO WHAMBUAYANHWUTE CMEKTPU HA OTAENHUTE KOMMOHEHTU Aa 6bAaT M3BECTHW a priori. AKO CNEeKTbpbT
[OpY Ha eAuH OT KOMMOHEHTUTE € Heu3BEeCTeH, MopaZu HEeBb3MOXKHOCTTA TOW Aa 6bae GM3MYECKM M30/IMpPaH,
cUCTEMaTa € CMeKTpanHo HegedUHMPAHA U KONMYECTBEHUAT aHaN3 HE € Bb3MOXKEH. TUMUYHU NPUMEPU Ca CIOXKHU
GOTOXMMUYHM  MpoLecH, NPOTOHMpPaHe, W30Mepu3auusa, KOoMmMekcoobpasyBaHe U apyru. [NocpeacTtsom
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8C.69; C.68; C.86; C.103

(C.112; C.127; C.129

JIlodmun AHMOHOE — KPAMKA CPABKA 30 HAli-8aXcHUMe Hay4YHU NOCMUX(EHUA 2



paspaboTeHUAaT meTos 3a 06paboTKa Ha AaHHM, OCHOBABALL, Ce Ha MaTEMATMYECKO pasaenaHe Ha NPMNOKpMBaLLM ce

nBuLM, To3n npobnem seue e peweH.’’ MeToabT eAHOBPEMEHHO ONpeaens KoaAuyecTBaTa Ha KOMMOHEHTUTE B

CMEeCTa U TeXHUTE UHANBUAYAIHN CNEKTPU U € NPUIOKMM 32 06paboTKa Ha CNeKTPasHM AaHHM OT eNeKTPOHHaTa U

OT BMOpauMoOHHaTa cnekTpockonua. C HeroBa MOMOLY, 33 NMbPBM MbT BAXa M3CAeABaHUM CUCTEMU (BKAOUYUTENHO

TAaBTOMEPHMU, BUXK NO-TrOpe), 33 KOMUTO Ce CYMTALLE, Ye KOJIMYECTBEHMAT UM aHa/IM3 € HEBB3MOKEH, a8 UMEHHO:

e arperauma Ha MOHHM 6arpuna BbB BOAEH PasTBOP, KOETO MO3BO/M Aa Ce MNOJy4aT BaAXKHW CTPYKTYPHWU
XapaKTepucTMkM Ha aumepute'l. OnucaHaTa MeTOAO0NOMMA M MNOJIyHEHUTE CTOMHOCTM 3a arperauvoHHUTE
KOHCTaHTU M gocera ce M3MoA3BaT KaTo CTaHA4aPT B Hay4YHaTa InTepaTypa;

e TaBTOMepHO paBHoBecue npwu 4-N,N-gumeTvnamnHo-4’-ammHoa306eH3eH, KOeTO HM NO3BOJIM B CbTPYAHNYECTBO
C AMNOHCKM KoNery 3a Mbpeu MbT in Situ fa NPOMEHUM HEIMHEWHUTE CNEKTPATHU XapaKTepUCTUKM B Pa3TBOP M Aa
NONYYUM UHAMBUAYANHUTE IMHENHN U HENIMHEWHM CNEeKTPU Ha TaBToMepuTel?. To3n nscneasaHma ca CBbp3aHm C
pa3paboTBaHeTo Ha MmaTepuanu 3a 3D 3anuc Ha nHpopmaumsa 1 3D MUKPONPOM3BOACTBO.

3eneHa aHaZIMTUYHA XMMUA (eKcnpeceH HeAECTPYKTUBEH aHaNuU3):

EKcnpecHMAT HenecTPyKTOBEH aHanAM3 Ce OCHOBaBa HAa WM3MOA3BaHETO Ha PamaHOBa CMNEKTPOCKOMWS U Ha
cnekTpockonus B 6am3KaTa n cpegHa uHppavepseHa obnact. Ha 6asata Ha noaxoaAw,a matematuyecka obpaboTka
MoraT Aa npeackaxkaT KOHUEHTPaAUMMUTE Ha TbPCEHM BELLECTBA Ype3 CHEMaHE Ha CMeKTbpa (4ecTo npes onakoBKaTa)
6e3 ToBa Aa paspylwasa npobata MAM Ja ce AOKaxKe MNpousxond/opurrHanHocT. To3W MNoAXO4 € M3KAYUTENHO
nepcrneKkTMBEH OT rNeaHa TouyHa Ha cebecToMHOCT M 6bP3MHA M MacoBO Ce BHeApABa B MHAYCTPUATA. Pasrnexaa ce n
KaTo OCHOBa Ha b6bAewmAT NepcoHanusMpaH aHaAM3, Korato BCEKWU KAWMEHT, C NMOMOLLTa Ha npenBapuUTenHO
KannmbpupaHo MMKPOYCTPOMCTBO, LWE MOKE A3 KOHTPO/AMPA KayecTBOTO Ha TbpProBCKUTE MpoayKTMTe npegu. Tosa
obaue M3MCKBa npeaBapuTesieH 3aa4biboYyeH aHaAM3 Ha NPOAYKTM OT JAafeHa KaTeropus M cb3gaBaHe Ha 6asu
AaHHW. Hali-cbluecTBeHMUTE NPUHOCK, KOMTO MOTaT Aa ce oTbenesKar ca:

e [leTalilHO € M3y4yeH, C MOMOLLTA Ha XpomatorpadckM MeToaM, CbCTaBbT Ha ObArapcko Po30BO Macio U
eKcTpaktu. MoKasaHo e, Ye C nomowTa Ha Xpomatorpadcku npbCTOB
oTneyYaTbk MoOXe Ja ce uaeHTUdUUMpPa HEroBUAT MPOU3XOA M HAUMUH Ha
npons3BoAacTBO. TOBa AaBa Bb3MOXKHOCT 3a pa3paboTBaHe Ha cUCTEMM 3a
MOHMWTOPUHI Ha KayecTBOTO M OTKpMBaHe Ha danwnduKath, Koeto e oT
M3K/IOYMTENIHA BaXKHOCT 3a 3almMTa Ha 6bArapcKoTo PO30BO MAc/o KaTto
HaLMOHaneH NnpoaykTs;

e C nomolwTa Ha BMBpaAUMOHHA CMEKTPOCKOMMA € MOKa3aHo, 4Ye MoxXe
eKCMNpecHo fa ce onpeaens KoAM4YecTBOTO Ha NoandeHonu B 6barapcku
6enn 1 YyepBeHM BMUHa 6e3 xumunuecka obpaboTka Ha npobatals;

e [IpouszsoOHUMe crekmpu ca eunH BaXKeH MHCTPYMEHT 3a HamansBaHe Ha
Wyma npuM  EeKCNpecHWa HeaecTpPyKTMBeH aHanui3. CraHgapTHaTa
npoueaypa, paspaboteHa ot Golay & Savitzky npes 1966 r., Boan 40 cMIHO
naedopmupaHM M ObATOBL/JHOBO 3aTMXBallM NPOU3BOAHM KPUBM NpU
cbBpemeHHuTe UV-vis cnekTpomeTpu ¢ andpakumoHHa pewwetka (b m d Ha
¢éurypata). PasBuxme eguH anTepHaTMBEH MNogxon, HapeuyeHa “Step-by-
step filter”, koMTO NO3B0O/IABA TE3M HEJOCTATbLUM Aa 6bAaT nU3berHaT (e ™ o im cimem ™ ANy
Ha ¢wurypaTa)’>. Pe3yntaTbT € NOCTUrHaT 4pe3 M3Moj3BaHe Ha
KOHBO/IIOLMOHHA npoueaypa ¢ Bapupaly MHTepBan Ha audepeHumpaHe. MoHacToAleM pa3npocTpaHaBame To3n
meton non ¢opmata Ha cBoboseH codTyep. MokasaHa e HeroBaTa BMCOKA edeKTUBHOCT npu 6bp3
HeOEeCTPYKTUBEH aHan3 Ha cyxu Aporu oT Arnica’® n Ha 6barapcku 6enm 1 yepBeHu BUHa.
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