ISSN 2224-5286 Cepusa xumuu u mexronozuu. Ne 1. 2015

NEWS
OF THE NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF KAZAKHSTAN

SERIES CHEMISTRY AND TECHNOLOGY
ISSN 2224-3286
Volume 1, Number 409 (2015), 65 — 71

RESEARCH ON INFLUENCE OF SOME ORGANIC COMPOUNDS
(COANP, NPP, PNP) ON THE BEHAVIOR OF POLYMERS BASED
ON POLYIMIDES AND FULLERENE MOLECULES

M. Ye. Agelmenev, Z. M. Muldakhmetov, S. M. Bratukhin,
V. V. Polikarpov, M. M. Bukenov, G. S. Bektasova

Institute of Organic Synthesis and Coal Chemistry, Karaganda, Kazakhstan.
E-mail: maxut@nursat.kz

Abstract. The paper presents the results of the computer modeling of the behavior of polymers based on
polyimides, C60 fullerene molecule and organic molecules. It was found that the alloying of the polymer - fullerene
molecule system with the organic molecules leads to the breakdown of polymer chains, as well as to their con-
vergence. This allows to allocate donor-acceptor pairs in the space.
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NCCJIEJOBAHHUS BIIMAHNA HEKOTOPBIX OPTAHMYECKHX
COEAMHEHUMU (COANP, NPP, PNP) HA ITOBEJIEHUE ITOJIMMEPOB
HA OCHOBE NOJIMUMHWAOB 1 MOJIEKYJI ®YJIUVIEPEHOB

M. E. Areabmenes, 3. M. Myaaaxmeros, C. M. BparyxuH,
B. B. lloniuxapnos, M. M. Bykenos, I'. C.BekracoBa

HHCcTHTYT OpranM4eckoro CHHTE3a U yriuexuMun, Kaparanna, Kazaxcran

AHHOTaHI/Iﬂ. B pa60Te OPEACTABIICHBI PE3YIbTATHI KOMIIBIOTCPHOTO MOACIHPOBAHUA MOBCACHHUA IMOJIUMCPOB
HA OCHOBE IOJIMMMHIOB, MOJCKYJIBI (PyrepoHoB CO60 M MOJNCKYT OPTraHMYCCKHX COCTUHCHUHA. YCTAHOBICHO, UTO
JETUPOBAHME CHCTEMBI MOTUMED — MOJCKYIbI (DyIIEPEHA OPTaHUUSCKHMH MOJICKY IAMU IPHBOJHUT KaK K IPOLEccaM
Ppa3psiBa MOMMEPHBIX LENEH, TAK M K UX COMKEHHIO. JTO MO3BOJLIET PACIPEACIHITh JOHOPHO-AKIIEITOPHBIC ITAPHI B
MPOCTPAHCTBE.

[Tpn yryuimeHIH BpEeMEH NMEPEKIIOYCHHS HeMaTHiecKuX xKuakokpuctaummaeckux (KK) —sueek, npu
CO3JaHMM JOHOPHO-AKLENTOPHOH mapel momumep — ¢ymieper [1-10] mpoussoautcs modaBneHUS
opranuueckux 106aBok. O0nanas MOBBHIICHHBIM JUTIOTBHBIM MOMEHTOM [9], HOBBIF KOMIUIEKC PUBOIUT
K VBEIHYCHHUIO MO/LIPH3YEMOCTH CHCTEMBI, YTO BBI3bIBACT Oomee 3(QeKkTHBHOC € VIpPaBICHHE MPH
MIPUJIOKEHNM BHEITHETO 3JEKTPHUESCKOTO WM CBETOBOTO BozaeckcTena. B [10] nmokazano, 9To KOMILIEKC
OPraHHYCCKUH TOHOP — (PYIIEPEH BBICTYNACT KaK akTHBATOp npouecca camooprannsanuu KK cucremsr,
obycnagiauBas Oonee ynopsaoucHHyro vkaaaky momekya JKK. Ilpu srom ycranosieHo Ha 2 mopsiaka
COKpAILICHHE BPEMEHH NEPEKITIOUCHHS CTPYKTYP.

Hanvmare momumepHsIx nened yeunusarot ynopsgoueHHOCTs JKK, B To ke BpeMs MOnekyisl ¢yi-
nepenos ce ocnadmsror [11]. B 3toM cMeicie HemoHATHA ponb A00ABOK B BHIAC OPraHHYCCKUX COCIU-
uwenui, m3BecTHoix kKak COANP, NPP, PNP, mpu cozmanuu takoii cucremsl. Mcciie10BaHus MOBEACHUS
KOMIIOHCHT TaKOW CHCTEMBI NPH BO3ACHCTBHM TEMIICPATYPHl B HPUCYTCTBUH BICKTPUYCCKOTO MO
MPEACTABISCT COOOH HAYYHBIH HHTEPEC.




H3zeecmua Hayuonanvroti akademuu Hayx Pecnybnuxu Kasaxcman

Kak mokazamu Hamu kBanToBO-xumuueckue uccrneaosanust (GAMESS Job: Compute Propertics
RHEF/3-21G: Basis Set — 3-21G, Method — HF, Wave Function — R) atix cocauHeHm#, oHM 001a1a50T
BBICOKUMH 3HAUYCHHUSAMH AUTOIBHBIX MOMCHTOB (PUCYHOK 1).

COANP

GAMESS Interface:

Dipole = (-0.756041, -4.885256, 2.904562) 5.733568
Debye

NPP

GAMESS Interface:

Dipole = (6.831621, 7.098306, -2.068239) 10.066509
Debye

PNP
GAMESS Interface:
Dipole = (3.905910, -8.575305, 1.020894) 9.478091 Debye

Pucynok 1 — Hasparme, MeTo[] pacuera, JAONBHBIM MOMEHT, CTPYKTYpa U HAIIPABIIEHHE TUITOILHOTO MOMEHTA FCCIIeTyEeMbIX
moneky1 COANP, NPP, PNP

C Lenbro BBICHCHHS BIMSHHUS 3THX OPraHMYCCKHX COCAWHCHHU Ha 00Pa30BAHUC BBIIICYKA3AHHBIX
J06aBOK OBLIH MPOBEACHBI COOTBETCTBYIOIINE HCCIEAOBaHMA. B 3TOH cTarhe IMpeacTaBiIcHBI PE3yIbTATHI
PadOTEI MO CO3JAHHIO U KOMITBIOTEPHOMY MOJCTHPOBAHUIO KOMIOHEHT CHCTEMBI, COACPIKAIICH MOICKY b
¢vnepeHo C60, monnMepoB Ha OCHOBE NOJIHHMHIOB, COACPIKALIUX HUMPO-TPYIIY U MO OJHOU-ABE
Monekyie oprannueckux coeauHeHuii COANP, NPP, PNP (ctpykrypa coeanHEHHH ONTHMU3HPOBAHA
merogom MMFF94 u3 nakera nporpamm ChemOffice 12).

OcyecTeineH nogdop ONTHMATIBHBEIX APAMETPOB MOJCITUPOBAHHMS (JABICHHE, BPEMS OT/KUTA U T.A.).
Coznassl BXOJHBIE (halIbl, ONPEACIIAIOMUE TEOMETPHIO U CHIIOBOE TIOJIE ITUX COCTUHEHHUH.

Hcxoxnas cucrema MOIEKY cOCTaBIsIA 4 LICMH MOTMAMUAOB, KKIAsA U3 KOTOPHIX cocTosna u3z 10
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ontumusuposana meronom MMFF94 u3 makera mporpamm ChemOffice 12), 4 monekyanl dyanepeHoB
C60, KOTOpBIC pacONArajuch Mo 2 MONCKYIbl MExAy 1 u 2 uenbro U Mexay 3 u 4 uemsmu, 1 u
2 monekynbl oprannueckux coeaunenuit (COANP, NPP, PNP) mexay 2 u 3 uensio nonuuMuaos. beiin
3aITaHUPOBAHEL § SKCIICPUMCEHTOB (Tabmuua 1).

PacrionioskeHHE KOMIIOHEHT CHUCTEMbI OOYCIOBACHO MANBHCHIINM MOJCITHPOBAHUCM C YUACTHEM
monekyn JKK, rae kmactepbl COCTABIAIOT MPIMOVIOIBHBIC Tapauicacmuncael pasmepamu — 13x13x7
(®IK) u 14x14x7 (OPID).







