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BbIX0/10M 83,0 %, Bnaxkuocteo 51,0 %, conepxanviem (B %): monmoOneHa 1,10, mequ 3,9, xenesa 1,41, 30510Ta
53,3r/1, cepebpa 79,4 r/r. CTeneHb W3BJICUYCHHUS MOJMOICHA W3 KeKa TEPBON CTaJAWM BBIMIEITAYNBAHHS B
pactBop coctasui - 70,5 %

IpombiBka: Kek co BTOpoil CTaguM BhIIIENauMBaHUs C coiaepxanuem Monubaena 1,10 %,
BIaXHOCTHIO 51,0 %, B konmudecTBe 160 KT 3arpykeH B peakTop Ais npoMbIBKH npHu T:2K=1:5 ¢ TpexkpaTHOI
MpOMBIBKOW U moydeHo 980,0 mUTpoB MPOMBIBHOW BOIBI C coaepkanneM monmOaena 10,2+2.5 r/m u
KaIbIIUHUPOBAHHOM cofpl 28,0+12,0 r/n. Beixos keka mocie mpoMbIBKH cocTaBmi 87,6 %, BIaxkHOCTRIO - 51,3
%, conepkanueM (B %): 1,03 momubnena , 4,1 Cu; 0,015 Re; 015 MoS»; 1,5 Fe; Au-50,1 1/1; Ag-84,1 1/T.
CreneHp u3BJIE€YEHHS MOJMOAEHA B IPOMBIBHOM pacTBop coctaBmil 53,46 %. B urore aByxcramuitHOTo
BBINIENIAYMBAHNS U MPOMBIBKH KeKa TOCTUTHYTO 79,23 % u3BnedeHus: MOMUOICHA B PacTBOP.

Takum 00pa3oM, CXOIUMOCTh TOJYYCHHBIX PE3YJIbTATOB JIAOOPATOPHBIX UCCIEAOBAHUN M OMBITHO-
MPOMBIIIJICHHBIX WCTBITAHUN MOATBEPXKIAET, YTO pa3pabOTaHHAs TEXHOJIOTHs JBYXCTaJAWHHOTO COAOBOTO
BEIIIIETIAYMBAHUS C TIPOMBIBKOH KEKOB 00€CIIEUHT IIepeBoT MOIHOAEeHa B pacTBop B mpeaenax 89,3+ 90,1 %, ¢
conepxkanuem 18,0-22,0 r/n MmonmbieHa U oiy4yaTh KeKu ¢ conepkanuem moinubaena 1,0 + 1,03 %. B cocrase
MOJIyYEHHOI'0 KeKa Takke cozepxanach mensb (3,5+3,9 %), 3omoto 50,0 r/t, cepebpo 84,0 /T, KOTOpBIC
SIBIISTFOTCSI TIOMTYTHHIM BTOPUYHBIM CBIPBEM JUTS U3BJICUCHUS [IEHHBIX KOMIIOHEHTOB MEJIHU, 30J10Ta U cepedpa.
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MAXSUS QURILMALAR UCHUN ILG’OR OPTIK FAOL MATERIALLAR

S.A. Muxtarova
Toshkent shahridagi Turin politexnika universiteti

Kirish. Ushbu ishning magsadi yorug'lik nugtalari va lantanid ionlari) o'z ichiga olgan yangi
chigaradigan  qurilmalar uchun optik faol materiallarni  loyihalash  dolzarb va dolzarb
materiallarni o'rganish va ularning samaradorligi va texnologik masaladir.
gayta ishlanishini oshirish yo'llarini o'rganishdir. Bazi lantanid elementlari ultrabinafsha
Lantanid komplekslari elektrolyuminessent (EL) nurlanish bilan nurlanganda ko'rinadigan yorug'lik
qurilmalarda, lazerlarda, biosensing yondashuvlarida yoki  yaqgin infragizil  spektral  nurlanishda
va boshgalarda foydalanish  uchun  muhim lyuminestsensiyani chigaradi. Lantaniddan
Iyuminesssent materiallardir. Ushbu tadgigot ishi chigarilgan yorug'likning rangi uning ioniga bog'lig.
davomida bugungi kunda foydalanilayotgan optik Misol uchun, Europium qizil yorug'lik, Terbium
faol markazlar muhokama gilindi va ushbu magolada yashil chiroq, Samarium to’q sariq nuri va Tulyum
aniglandi. Xususan, biz so‘zlangan xususiyatlarga ko'k nur chigaradi. Yb(I1I), Nd(111) va Er(lll) yagin
ega yorug'lik chigaradigan materiallarni loyihalash infragizil lyuminesansligi va Gd(Ill) ultrabinafsha
uchun hisoblash vositalaridan foydalandik. nurlanish  mintagasida nurlanishi  bilan yaxshi

So'nggi o'n vyilliklarda yoruglik sanoati tanilgan [2].
yorug'lik chigaradigan diodlar (LED), organik Ushbu ishning magsadi Lantanid ionlarini
yorug'lik chigaradigan diodlar (OLED) va polimer xelatlash va ularning yorug'lik chigarish gobiliyatini
yorug'lik chigaradigan diodlar (PLED) kabi yarim kuchaytirish uchun ishlatiladigan tanlangan organik
o'tkazgich yorug'lik manbalarining yangi sinfining molekulalarning qo'zg'alish energiyalarini va yutilish
paydo bo'lishi bilan chuqur ingilobni boshdan energiyalarini hisoblashni 0'z ichiga oladi. U nafagat
kechirdi. Qattiq holatda yoritish (SSL) deb ataladi. atom pozitsiyalarini, balki ularning elektron
SSL - bu energiya iste'moli, atrof-muhit va konfiguratsiyasini ham hisobga oladigan nazariyaga
odamlarning  hayot sifatiga  sezilarli  ta'sir mubhtoj.
ko'rsatadigan umumiy yoritish yorug'lik Tadgigod obyekti va ularning
manbalarining yangi avlodi [1]. Ushbu sohada muhokamasi. Ushbu simulyatsiyani amalga oshirish
sozlangan va yaxshilangan optik xususiyatlarga ega uchun birinchi navbatda biz molekulyar muharrir
optik faol markazlarni (masalan, bo'yoglar, kvant "Avogadro" dan atom koordinatalarini olish uchun
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molekula modelini qurish uchun foydalanamiz.
Kirish faylini olish uchun bir misol (1-rasm). Chigish
fayllarini olish uchun Gamess yoki Manneback
klasteridan foydalanilgan: Foydalanish uchun bir
nechta Klasterlar/lkompyuterlar mavjud. Ammo biz
simulyatsiya uchun qulayroq bo'lgan Mannebackdan

molekuladagi atomlarning orbital tavsifi fagat
elektronlar molekuladagi barcha atomlarga targalib,
ularni  bir-biriga  bog'lashi  uchungina ko'rib
chigilmaydi. Ushbu nazariy model ruhida biz
molekulaning molekulyar orbital diagrammasini
tasvirlaymiz.

foydalandik. Molekulyar orbital nazariyasida
A
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Rasm 1. Avogadro molekulyar programmasidan olingan suv molekulasining kirish fayli

Molekulyar orbital nazariyasi bizni o'zaro ta'sir
giluvchi  ikkita molekulyar orbitalga chuqur
gizigtiradi, o'zaro  ta‘sir  qgiluvchi ikkalasi
HOMOLUMO bo'shligi deb nomlanadi [3].
Trimetilamin molekulasi bo'lsa, DFT funktsional
standart asosli to'plamlarda nisbatan 7,563 eV ga teng
bo'lgan HOMOLUMO bo'shlig'ini taxmin giladi va
biz standart holatga yaqin bo'lgan hisob-kitobdan
7,905 eV =762,7078 kd/mol oldik (2-rasm).

Molekulalarda atomlar bog'lanish mavjudligi
sababli tebranishi mumkin. 2-rasmda
ko'rsatilganidek, turli xil tebranishlar mavjud.
Shuning uchun molekulaning global tebranishini
asosiy tebranishlarga ajratish mumkin. Molekuladagi
asosiy tebranishlarning har bir chastotasi bevosita
atom bog'lanish kuchiga bog'lig. Optimallashtirilgan
koordinatalar yordamida tebranish chastotalari
B3LYP/631G[4] da hisoblanadi. Biz molekulyar
darajada ligandlar ([C8H4F302S]™1, (C12H8N2))
lantanid ionlariga asoslangan materiallardan yorug'lik
emissiyasini kuchaytirishi kerak bo'lgan
xususiyatlarni tushunish uchun yugorida go'llangan
molekulyar modellash vositalarini go'lladik, ya'ni
elektron  xususiyatlari ~ o'rtasidagi  bog'liglikni
tushunish  uchun.  molekulyar ligandlar va
materiallarning luminesans xususiyatlari o‘rganildi.
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Rasm 2. HOMOLUMO bo'shlig'ining diagrammasi

Obital Energy / eV

Tadgiqot natijalari va ularning
muhokamalari. Ikki ligand uchun hisoblangan
go'zg'alish energiya giymatlari va Eu3*, Tb3+, Dy3+
uch valentli lantanid ionlari Eu uchun asosiy va
go'zg'atilgan holatlardan foydalangan holda energiya
diagrammasi tuzildi va energiya darajasi va energiya
uzatish jarayonlari uchun eng mumkin bo'lgan
emissiya spektrlari tahlil qgilindi. ligandlardan
lantanid ionlarigacha. Ligandlar va lantanid
ionlarining turli xil birikmalari uchun optik ilovalar
uchun eng gizigarli ligand/lantanid juftligi (masalan,
emissiya energiyasi va rangi, eng katta spektral
moslashuv, ya'ni ligandning birinchi qo'zg'atilgan
holatlari energiyalari orasidagi kichik farq - triplet
aniglandi va tahlil gilindi (3-rasm).
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Rasm 3. Energiya diagrammasi. Ligand 1 - Anion,
ligand 2 - Fenantrolin
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Rasm 4. UV Vis spektrlarining grafik tasviri

Xulosa. Lantanid komplekslarining
luminessens xususiyatlarini kimyoviy tuzilmalarni
loyihalash  orgali  oshirish ~ mumkin.  Birog,
koordinatsion tuzilmalar va lantanid
komplekslarining luminessens Xususiyatlari
o'rtasidagi bog'liglik deyarli o'rganilmagan. Ushbu
ishda yuqgoridagi ikkita ligand bilan lantanid
komplekslarining  koordinatsion tuzilmalari va
fotofizik  xususiyatlari ~ o'rtasidagi  bog'liglik
ko'rsatildi.

Ligandlar uchun spektrlarni olish uchun zarur
bo'lgan ma'lumotlar allagachon TDB3LYP hisob-
kitoblari natijalariga kiritilganligi  sababli, biz
ligandlar uchun UVVis spekirlarini yaratishimiz
mumkin edi. UV Vis spektrlarining grafik tasvirini
olishning eng oddiy usuli Gabedit edi. Masalan,
radiatsiyaviy =~ emissiyaga ega bo'lish  uchun
ligandning Triplet holati lantanidning qo'zg'atilgan
holatlaridan yuqori bo'lishi kerak. Shuning uchun
bizni fenantrolin (C12H8N) qizigtiradi. Uning
emissiya spektri quyidagicha (4-rasm):
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Kalit so’zlar: optik materiallar, lantanidlar, ligand, molekulyar modellashtirish.

Ushbu ishining magsadi yorug'lik chigaruvchi gurilmalar uchun optik faol materiallarni o'rganish va
ularning samaradorligi va qayta ishlanishini oshirish yo'llarini o'rganishdir. Lantanid komplekslari
elektroluminessens (EL) qurilmalarida, lazerlarda, biosensing ilovalarida va boshqgalarda foydalanish uchun
jozibali lyuminestsent materiallardir. Ushbu tadgiqot ishi davomida bugungi kunda foydalanilayotgan optik
faol markazlar muhokama gilindi va ushbu magolada aniglandi. Xususan, biz sozlangan xususiyatlarga ega
yorug'lik chigaradigan materiallarni loyihalash uchun hisoblash vositalaridan foydalandik.

KuroueBble ¢J10Ba: ONITHYECKHE MaTepualbl, JAaHTAHOUABI, JIMT'aHA, MOJICKYJIAPHOC MOACIUPOBAHUEC.

HeJ’IBIO ,Z[aHHOfI pa6OTBI SABJIACTCA HCCICAOBAHUC OINTUYCCKUX AKTUBHBIX MATCpHUAIIOB JJIA
CBCTOM3IIYUAIOInX yCTpOfICTB 1 IIOHUCK HYTGI\/'I IIOBBIIIICHUA UX 3(1)(1)6KTI/IBHOCTI/I U TEXHOJIOTUYHOCTH.
Kommekcel JJAaHTaAaHUOOB TMIPEACTABIIAOT co0oit IIPUBJICKATCIIBHBIC JIIOMUHCCHCHTHBIC MaTCpUaJIbl 1A
UCTIONB30BaHMusA B 3JEKTpoMOMHHEecHEeHTHBIX (DJI) ycTpolicTBax, ja3epax, OHOCeHCOpax M APYTHX
yCTpoffiCTBaX. B Xoae 9TOM HUCCJICIOBAT eJILCKOM pa60TI>I ObLIH O6C)/)K}.'[CHBI n I/I,Z[GHTI/I(bI/ILII/II)OBaHBI OIITHYCCKHU
AKTUBHBIC IICHTPbI, UCIIOJIE3YEMbIC B HACTOAIICC BpEMA. B YaCTHOCTH, MBI UCITIOJIb30BAaJIN BBIYHUCIINTCIIBHBIC
WHCTPYMEHTHI [T pa3padOTKH CBETOM3ITYUAIOINX MaTEPHaJIOB C HACTPOCHHBIMU CBOWCTBAMHU.

Key words: optical materials, lanthanides, ligand, molecular modeling.

The purpose of this thesis work is to investigate optical active materials for light-e mitting devices and
to explore ways for improving their efficiency and processability. Lanthanide complexes are attractive
luminescent materials for use in electroluminescent (EL) devices, lasers, biosensing applications and others.
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