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Metonamu (YHKIIOHANY €JIEKTPOHHOI I'yCTHMHM Ta ICEBJONOTEHIaNy i3 MepIINX NPUHIMIIB OTPUMAHO
PO3IOIIIM T'YCTUHM BAJICHTHUX €JIEKTPOHIB Ta IMOBHI eHepril mpu Mmirpanii Monekyn Bomu (abo MeTaHOIy)
BCEPEMHI BYIJIEleBO] HAHOTPYOKM 3 YMCTUMHU CTIHKaMM Ta MOKPUTHMH 3CEpEIMHM aToMaMH 3010Ta. bymo
BCTAaHOBJICHO, II[0 MACONIEPEHOC METAHOITY Yepe3 BYTJIeNeBi HaHOTPYOKH THITy «aur3ar» (15,0) BinOyBaeThcs Ha 1Ba
HOPSIIKK 3aTpaTHIILE 3a SHepriero HiK BoAM. BusiBieHo, 1110 MacorepeHoc BOIM Ta METaHOIY Yepe3 BYIJICIeBi
HAaHOTPYOKHM 3 HMOKPUTHMH aTOMaMHM 30JI0Ta BHYTPILIHIMM CTiHKaMM NOTpeOye Ha MOpSANOK Oliblle eHeprii Hixk

4epe3 YUCTi HAHOTPYOKHL.
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Beryn i mocranoBka 3axayi

Jlocmi THUIBKI 3YCHILISA MPOTIroM ocTaHHiX 20 pokiB
Oyl 30CEepeIDKCHI, B OCHOBHOMY, Ha EICKTPHUYHHX,
ONTUYHUX Ta MEXAHIYHUX BJIACTUBOCTAX BYIIICIIEBUX
HAHOTPYOOK. Xo4Ya JesKi paHHI eKCIICPUMEHTHU MTOKa3aJIH

MOJKJIMBICTh BHUKOPHCTOBYBaHHS BYTJICIICBUX
magorpybok  (BHT) B sgKOCTI  HaHOPO3MIpHHX
koHTeliHepiB. B ocramni 5-10 pokie BHT cramm

00'€KTOM MUJIBHOTO EKCIICPUMEHTAIILHOTO 1HTEpecy 3
TOYKH 30py MOJIEKYJISIPHOT'O TPAHCIIOPTY 4epe3 HUX abo

yepe3 3a30p MK  BEPTHKAJIBHO  OPIEHTOBAaHUMHU
HaHOTpyOkamu. Ileii iHTepec OyB  TOPOIKCHHIA
BIIKPUTTAM 3aXOIUTIOI0YHX BJIACTUBOCTEH

HAHOPO3MIPHHUX TPYOYATHX MaTepiajiB IMOJAO0 IEPEHOCY
Macu. Hampukianx, MBHIKICTH TPaHCIOPTYBAHHS BOIH
yepe3 BHT, mnpakTu4Ho, Ha YOTHPH-II'SATH IOPSIKIB
BHIIC HIK y IHIIMX MMOPUCTHX MAaTEPiajiB MOPIBHIHHOTO
po3Mipy 1 Oyke Onu3bpka OO0 KaHaliB  OlOJOTIYHHMX
MeMOpaH, TaKuX sIK akBamopis [1].

Mertoro naHoi poOOTH € 3pO3YMITH HAa ATOMapHOMY
piBHI TMOBEJIHKY MOTOKY piauH (BOaM Ta METAaHONY) B
HAHOPO3MIpPHUX 00MEXEeHHX IIPOCTOpax 3
LWITIHIPUYHOIO — TEOMETpI€l0,  30KpeMa,  BCepeuHi
BYIJICLIEBOI HAHOTPYOKHM 3 UHCTHMH CTiHKaAMH 1
MOKPUTUMH  BcepeauHi atomamu AU (puc. 1). B
eKcrepuMenTax pobotu [2] Oyino MpoaeMOHCTPOBAHO
e(eKT OCYITyBaHHSI TOHKUMH IUTIBKaMH AU, 0CaKEHUX
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Ha Pi3Hi, SK BBAXKAETHCA, IOraHO 3MOYYBaHI ITiIKJIaIKU:
rpadenu, SiO,.

Hamu nipoBeneHi po3paxyHKH eHEpreTHYHuX Oap'epiB
Mmirpamii  (mepeHoCy,  TPaHCIOPTY)  MOJEKYT  BOIM
(MetanoNy) 4epes HaHOTpYyOku THiy <«3ursar» (15,0) B
paMkax MeToniB (YHKIIOHATY eJEeKTPOHHOI T'YCTHHH Ta
NICEBJONOTEHIIaly i3 NepuMX NpUHLUMIB.  Yci
pPO3paxyHKH Oynu 3poOJieHI 3a JOMOMOTOH BJIACHOTO
mporpamMHoro koxy [3].

|. MopneJi Ta MeTOIH 00YMCJICHHSA

Yci  Ham  OWIHKK — CTaTHYHUX — CTPYKTYPHHX
BJIACTHBOCTEH 4epe3 EBONIOLII0 eHeprii 0a3yloThcsi Ha
HacTymHux  mpunymieHHsx: (1) 1Mo eneKTpoHH
3HAXOIATHCS B OCHOBHOMY CTaHi IO BiJHOIIEHHIO 0
MHUTTEBUX TIONOXKEHb sijep (amiabaTuuHe HAOIMKEHHS
bopua-Omnmenreiimepa); (2) mo 6GaraTo4acTUHKOBI
e(eKTH OIHIOIOTHCS B MeXax (opMatizMy JIOKAJILHOTO
GbyHKIIOHATY  enmeKTpoHHOI  ryctud; (3) 110
BHUKOPHCTOBYETHCH, TaK 3BaHe, HaOIKEHHS
3aMOPOXKEHOTO  OCTOBY, TOOTO  IICEBIOMOTEHINaJIH.
Teopis TICEBIOTIOTCHITIATIB Jlae MOJKJIMBICTh
BHKOPHCTOBYBATH 3pYYHHH MaTeMaTHYHHA amapar
¢byuknii dyp’e, TOMy IO 3aBISIKH HOro CIAOKOCTI Y
SKOCTI  0asucy y  pO3KiIami  OJHOYACTHHKOBHX
€JIEKTPOHHUX XBHJIBOBUX byHKIifH MOYKJTHBE
3aCTOCYBaHHS IUTACKUX XBWIb. CHHUPalOYHCh HA IITYYHY


mailto:barilkaalena@gmail.com
mailto:oks_pol@cabletv.dp.ua

A.T'. bapuika, P.M. banabait

TPAHCILIIIHHY CUMETPIiI0 00’ €KTIB, SIKI MU TOCHIHKYEMO, mpoctopi  iMmynbciB.  I[loBHa  eHeprii Ha  OHY
BHpa3 JUIA TOBHOI CHEprii MpocTo (OPMYJIIOETHCI B eJIEMEHTapHY KOMIPKY Ma€ BUIJIS;
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€HEepreTUYHNMHU 3aTpaTaMH i 4Yac PO3IOBCIOIKEHHS
Mosekyn B3moBxk Bici BHT. Axroputm oOuucieHHs
BEKTOp OOEpHEHOI T'paTKH, Y. (k + G) — XBMJIbOBA noniraB y  HacTymHomy. IlouaTkoBa  CTpyKTypa

I MOJICIbHUX 00’ €KTiB TeHEpyBaiacs TaKUM YHHOM, II00
MOJIEKYJIU OpPraHiuyHHUX PiJMH OYJIM BUPIBHSHI B OakaHii
KoH(iryparii Ta BCTAHOBJICHHI Ha HEBEJIMKIM BiICTaHI
r (G) € KoehiIlieHT 3 PO3KIany T'YCTHHH BaJCHTHHX OlHa BiJ OAHOI BCEPEAMHI BYIJIELEBOI HAHOTPYOKH 3
YUCTUMHU CTIHKaMH a00 TOKPUTHMHU aTOMaMHU 30JI0Ta.
I[Ipy 1upOMy HaliMeHIIE 3HAYECHHS BIiACTaHI MiX

1
1
ne K Mae 3HaueHHs i3 mepmoi 30un Bpummoena, G -
1 1

1
GyHKIGS, | — 1M03HaYae 3alHATI CTAaHHU IS TIEBHOTO k ,
1

€JIEKTPOHIB, Y. TIO3HAYa€ JIOJAHOK, y SIKOMY BHIYYEHO

! [
G =0, t wuymepye atomu B enemenTapHiii Kowmipui, Monekymamu  Bogau  (ab0  MeTaHONy) — HOBHHHO
! L JIOPIBHIOBATH CyMi OOpPOBCHKHMX paJiyCiB HaHONIMKUNX
St (G) € CTPYKTYpHHM (DaKTOpOM, V'[ € JIOKaJbHUH aTOMIB, 3 SKHX CKJIaJaloThcsl MoNeKymd Bomu (abo
. . METaHoONy), IO MIrPyOTh BCEPEAUHI BYIJICHEBOI
(I'He3aﬂe)KHHH_) chepuro CUMETPHIHIN HaHOTpyOku. CraproBa BiACTaHb MK HaHOIMKUYUMHU
nceBonoTeHmian, | — mo3Hayae kBaHTOBE OpOiTaibHE aTOMaMH KHCHIO B MOeKyliax Bomd (a6o aTomamu

NL BOIHIO B MOJIEKY/laX METAHOIY) CTaHOBWIA 3,2 A,

YHCIIO, DVI t € HeloKambHa (I-3anexna) mob6aBka 10 Enepris ~ Takoi  cTpykTypu  oOumCIIOBaiacs — Ta
’ 30epiraiacs. BusHauaBcsi HANpsIMOK Mirparii MOJIeKys —

L BiH OyB 00OpaHMi Y370BXK BiCl BYIJIelIeBOI HAHOTPYOKH Ta
Vt , Zt — 3apsi ioHa, gEW8.|d ue eHepris kpok 3mimieHns (0,1 A). JBi morxexynu Boau (abo
METaHOJy) IEePEMIIyBAINCh B3JOBX BiCi BYIJIEHEBOI
HAHOTPYOKHM B TPOTHISKHHUX HampsiMkax. s KokHOT
aTOMHOI KOH(irypariii, mo BiAMOBiaza eIeMECHTAPHOMY
KpOKY TIepeMilllecHHs, OOYHMCITIOBajiacsi IOBHA CHEPTis,
TUM CaMUM, T€HEPYIOYH €HEPreTUYHHN penbed Y3/10BK

r ((E) =44 V. (||(’ +(£)Y*_ (|£ +a(£l) , ) TpaekTopii Mirpauii Boau (abo MeTaHOIy) BCepeauHi
i~ i i

ManenyHra TOYKOBUX 10HIB B OJHOPIIHOMY Bil' €MHOMY
¢oHi.

Koepinientn 3  posknagy Dyp’e  rycTtuHu
€JIEKTPOHHOI0 3apsly 00UUCIIOIThCA Yepes hopMyiy:

G a BYIJIEIIEBOI HAHOTPYOKH.

1 1 Ha puc.l. cxemarnyHo TOKazaHa  Mirpamis
e Y. (k+G) _ Koe(iLliEHTH PO3KIaLy 3a MIACKHMH MOJIEKYIH Boau (abo MeTaHOIy) BCepequHi BYIJIELEBOi
| HaHOTpYOkH. CTpIJIKOIO TO3HAYEHO HANpsIM pyXy
XBUJISIMM  OTHOYACTMHKOBOi XBWJILOBOI ~(yHKIIT, sKi MoJeKyaH Boau (abo MeTaHOIy), a KpalkaMK — CTapToBa
OJIEP)KYIOTHCSI 13 30HHO-CTPYKTYPHHUX, 0L — € OIEparop 1 KiHIIeBa TO3UII MOJEKYJ, B SKHX OOYHCIIIOBAIach

CUMCETPUYHHUX IIEPETBOPCHL 13 TOYKOBOI I'PYyIIM CUMETPIl eHepri;[ I[OCJ'IiI[)KyBaHOFO 00’ exTa.
€JIEMEHTApHOI KOMiPKH. Y 3B's3ky 3 THUM, W0 aJrOPUTM OOYHUCIICHBb
Jns o0unciieHHs 0OMIHHOI Ta KOpeJ'IHHifIHOI eHepriﬁ HepeHGaan HasIBHICTL Tpch_]'[;[uif/iHo'f CI/IMeTpi'I. B
Ha €IeKTPOH € MU BHUKOPUCTOBYBAIU HAONMKEHHS JOCH[UKYBaHIM aTOMHIM cHcTeMmi, crodaTky Oyma
xc CTBOpEHA CyNEPKOMipKa TETParoHalbHOTO THIY. Ii
Cinepni i Onze, sixe GYHQ napamerpusoBane llespio Ta rnapamMerpu 1 aTOMHUII 0Oa3uc BH3HAYAIUCA 00 €KTOM
3ynre. Inrerpysannst mo K 3amiHIOBamocs 00YHCICHHAM JIOCII/DKEHHSI. ATOMHUH 0a3uc NPUMITHBHOI KOMipKH
B I'-Toum. IITYYHOI PEINTKA Ui BIiATBOPEHHS MIrparii BoOIH
Oco0auBoCTi Mirpatii MoJeKysl BOJU Ta METaHOTY BCEpEIMHI BYIJICEBOI HAHOTPYOKH 3 YHCTHMHU CTIHKaMHU
BCepelMHi BYIJIEHEBOi HAHOTPYOKM 3 YMCTUMU CTIHKAMH T4 IIOKPUTMMH BCEPEJMHI aTOMaMH 30110Ta CKIajaBcs i3
i TIOKpMTHMM BCEpENMHI aTOMaMH 30J10Ta OLHIOBAJIACH 126 Ta 146 aromiB BiATOBiAHO, a AN BiATBOPEHHS
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Fig. 1. The schematic illustration of the migration of
the molecule of water (or methanol) insde carbon
nanotube,

MIOTOKY METaHOJy BCEpeIrHI HaHOTPYOku — 3 132 Ta 152
atomiB (puc. 2). Ilpu npomy Ha 120 atomiB kapOoHY
BYIUIENIeBOI HAHOTPYOKH mpuxonutbes 20 aToMiB 3071074,
SKi  pO3TAlIOBYIOTHCS B  palialbHOMy  HANPSIMKY
OesrocepenHbO Haja aToMamu KapOoHy. Tpancmsmis
OITMCAaHUX KOMIpPOK IPUBOIMIA 10 (pOpMyBaHHS MOTOKY
MOJIEKYNT BOAM (METaHONY) BCEpEeIMHI HECKiHUCHHOT
BYIJIEIeBOI HAHOTPYOKM 3 YHCTUMH CTIHKAMH Ta
MOKPUTHUMHU BCEPEIMHI aTOMaMH 30J10Ta 3 JIiHIHHOIO
TYCTHHOIO Y 2 MoJIeKyiH Ha 8,526 moroHHux A,

1. Pe3yabTaTn 004uc/JIeHHs Ta iX
00roBOpeHHs

Ha migcraBi pe3ynbTaTiB 00YKCIICHb, BUKOHAHUX 32
JOMIOMOTOK0 ~ BJaCHOro  mporpamHoro  koay  [3],
poO3paxoBaHa IMOBHA EHEPTis MOJENi aTOMHHUX CHCTEM,
MIPOCTOPOBI PO3MOIIHA TYCTUHH BAJICHTHUX €JIEKTPOHIB 1
MepeTHHH [UX INPOCTOPOBUX posmoniniB. Ha puc. 3-
puc. 6 TPHUBOIATHCS 3MIHM TIOBHOI €HEprii aTOMHOL
CHCTEMH: ByTJIelleBa HAHOTPYOKa 3 YUCTHUMH CTIHKaMU Ta
MOKPUTUMHU aTOMaMH 30JI0Ta MiJl Yac Mirparii y3aoBx ii
Bici Mosekyi Boau (abo MeTaHomy).

Puc. 3 Ta puc. 5 mo BigoOpakaroTh MOTEHMIATbHI
penbedu  Mirpaiii MoOJEKYl BoAd ab0 METaHONIY
(BiZMOBIZHO) B3MOBX BIiCi BYIJICIIEBOI HAHOTPYOKH 3
YUCTUMHU CTiHKaMH. XapakTepd 3MIiHM eHeprii Ha
PUCYHKaxX MaroTh IPaBUIbHI CHHYCOIIHI BUTUHH — Ha
puc. 3 Ta puc. 5 mokazaHi TUIBKM YacCTHHU IUIAXY, IO
MIPOXOAATh MOJIEKYIIH Y3II0BXK MIPaBUIILHOTO,
MepiOAMYHOrO PO3TAIlyBaHHS aTOMIB KapOOHY, KOTPUMHU
Buknageni crinku BHT. Tlpu npoMy pi3HuIs eHeprii
MK MakCUMyMOM Ta MIHIMyMOM IIOTEHIIAIEHOTO
penbedy ausa mirpariii monekyn Bomu ckianae 0.0048, a
it Monekyn Meranoiny — 0.011 aToMHUX OAWMHMIL Ha
onuH atoM. Bunmno, mo mepeHoc Meranony y BHT
BiIOyBa€ThCs, Maibke, Ha JBa IMOPSIKH 3aTpaTHIlIE 3a
EHEepTi€lO.

Komu x Monekynu Boau abo MetaHonmy (1auB. puc. 4
Ta puc. 6 BiAMOBIIHO) MITPYOTh BCEPEAUHI BYTJICIIEBOI
HAHOTPYOKH 31 CTIHKaMHU MOKPUTUMH aTOMaMH 30JI0Ta,
eHepreTHyHNid npodine Mae iHmmME xapakrep. Tak,
CIOCTEPIraEMO HEMOHOTOHHI KOJMBaHHS BEJIHMYMHU
MOBHOI eHeprii aTroMHOi cucTeMd. HeMOHOTOHHICTh
3B's3aHa 3 HE CYLUUIBHMM IOKPUTTSAM criHok BHT

a 0

B r

Fig. 2. The supercell of the model supergructure for the flow of water or methanol ins de nanotube with clean
walls (g, b) and insde covered by the gold atoms (c, d).
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Fig.3. The potential relief of the displacement of water molecules along the axis of carbon nanotube with clean
walls. Enerav is supplied in atomic units per atom, distance - in A.
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aToMaMu 3050Ta. [Ipu LBOMY pI3HHIS €HEpriid Mix
MaKCHMyMOM Ta MIHIMyMOM IMOTCHIIIAJBHOTO PEIbePY
Ui mirpamii Mojekyn Bomu ckimamae 0.0546, a mns
Moiekys1 MetaHory — 0.0898 aToMHMX OMHHI HA OJMH
aroM. Pyx Mojekyn y I[bOMY BHIAQJAKYy IOTpeOye
OUTBIIMX EHEPTeTHUHUX 3aTpar.

Ha puc. 7 - puc. 10. IIPUBOJATHCA 3MiHH
MPOCTOPOBHX ~ PO3MOMAUTIB  TYCTHHH  BalCHTHHUX
€JIEKTPOHIB, IO CYMPOBOXKYIOTH MIrpallif0 MOJEKYIH
Bom (ab0 MeTaHOIy) Y3IOBX Bici  BYIJIEHEBOI
HAHOTPYOKH 3 YUCTUMHU CTIHKAMH Ta TIOKPUTHMH

E 0.06
0.05 /”‘\%
0.04 q -

003 I\ N\ /
001 AN / N\ /
0.00 o No”
1.6 1.7 1.8 1.9
x, A

Fig.4. The potential relief of the displacement of water molecules along the axis of carbon nanotube with walls
covered the atoms of gold. Energy is supplied in atomic units per atom, distance - in A.
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Fig.5. The potential relief of the displacement of methanol molecules along the axis of carbon nanotube with clean
walls. Energy is supplied in atomic units per atom, distance - in A.
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Fig.6. The potential relief of the displacement of methanol molecules along the axis of carbon nanotube with walls
covered the atoms of gold. Energy is supplied in atomic units per atom, distance - in A.
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|
|

D

B r
Fig. 7. Spatia distribution of the valence-electron density for isovalues 0.7-0.8 times the maximum (a) and
isovalues 0.4-0.5 times the maximum (b) water molecules which migrate along the axis of carbon nanotubes
with clean wallsand spatial distribution of the valence-electron density for isovalues 0.7-0.8 times the
maximum (c) and isoval ues 0.4-0.5 times the maximum (d) near carbon atom around a radlus of 2.65A. The
distance between the oxygen atoms that comprise water moleculesis 3. 2A

Fig. 8. Spatia distribution of the valence-electron density for isovalues 0.7-0.8 times the maximum (a) and
isovalues 0.4-0.5 times the maximum (b) water molecules which migrate along the axis of carbon nanotubes
with walls covered the atoms of gold and spatial distribution of the valence-el ectron density for isovalues 0.7-
0.8 times the maximum (c) and isoval ues 0.4-0.5 times the maximum (d) near gold atom around aradius of
2.65 A. The distance between the oxygen atoms that comprise water moleculesis 3. 2A

a 0 B
Fig. 9. Spatia distribution of the valence-electron density for isovalues 0.7- 0.8 times the maximum (a) and
isovalues 0.4-0.5 times the maximum (b) methanol molecul es which migrate along the axis of carbon
nanotubes with clean walls and spatial distribution of the valence-electron density for isovalues 0.7-0.8 times

the maximum (c) and isoval ues 0.4-0.5 times the maximum (d) near carbon atom around aradius of 2.65 A.
The distance between the hydrogen atoms that comprise methanol moleculesis 3.2

4

|
V
a 6 B
Fig. 10. Spatial distribution of the valence-electron density for isovalues 0.7-0.8 times the maximum (a) and
isoval ues 0.4-0.5 times the maximum (b) methanol molecules which migrate along the axis of carbon
nanotubes with walls covered the atoms of gold and spatial distribution of the valence-electron density for

isoval ues 0.7-0.8 times the maximum (c) and isovalues 0.4-0.5 times the maximum (d) near gold atom around a

radius of 2.65 A. The distance between the hydrogen atoms that comprise methanol moleculesis 3.2 A
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|:|OI~

a
Fig.11. Mutually perpendicular cross-sections of the spatial density distributions of valence electrons of atomic
system consisting of water molecul es which migrate along the axis of carbon nanotube with clean walls (a) and
near carbon atom around aradius of 2.65 A (b). The distance between the oxygen atoms that comprise water
moleculesis 3.2

ol
\ S

Fig.12. Mutually perpendlcular cross-sections of the spatial density distri butlons of valence electrons of atomic
system consisting of water molecules which migrate along the axis of carbon nanotube with walls covered the
atoms of gold (a) and near gold atom around aradius of 2.65 A (b). The digtance between the oxygen atoms that

comprise water moleculesis 3. 2A

a(3) |~

a
Fig.13. Mutually perpendicular cross-sections of the spatial density dlstrlbutlons of valence electrons of atomic
system consisting of methanol molecules which migrate a ong the axis of carbon nanotube with clean walls ()
and near carbon atom around aradius of 2.65 A (b). The distance between the hydrogen atoms that comprise
methanol moleculesis 3.2

51';5 “‘ ‘ :'

L

L

a 0
Fig.14. Mutually perpendicular cross-sections of the spatial density distributions of valence electrons of atomic
system consisting of methanol molecules which migrate aong the axis of carbon nanotube with walls covered the
atoms of gold (a) and near gold atom around aradius of 2.65 A (b). The distance between the hydrogen atoms that
comprise methanol moleculesis 3.2 A
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atomamu 3oiota. Ha puc. 11 - puc. 14. npuBomsThCs
MepPETUHU X pO3TONiTIB y B3aEMHO
MepIEeHANKYSIPHIX HAIPSIMKAX.

EneMentapHi aTOMHI TIpOIECH, IO IPOTIKAIOTh
BCEpENMHI BYIJIENEBOI HAHOTPYOKM Wix dYac Mirpaii
BOOM YM METAaHOJIY BU3HAYAIOTHCS  B3aEMOJISIMU
MOJIEKYJ, IO PYXaroThCs, 3 IOBEPXHEI0 HAHOTPYOKH.
ByB 3adikcoBaHuit OOMiH EJIEKTPOHHHM 3apsioM MiX
MOJIEKYJIaMH, IO MIrPyIOTh, 3 aTOMaMHd 30ji0Ta (IuB.
puc. 8 ta puc. 10).

BucHoBkn

MerogamMu (QyHKIIOHATY E€JIEKTPOHHOI T'YCTHHH Ta
TICEBJONOTEHIIaNy 13 MEepIIMX MPHUHIMIIB OTPUMaHI
PO3IIOAIIM TYCTHHU BaJCHTHHUX EJIEKTPOHIB Ta MOBHI
eHeprii mpu Mirpamii Monekyn Bogu abo MeTaHOIy

BCEpEMHI BYIJICEBOI HAHOTPYOKH 3 YHCTHMHU CTIHKaMHU
Ta TIOKPUTUMH 3CEPENUHHA aTOMaMH 30JI0Ta.

MaconepeHoc METaHOIy  dYepe3  BYIVIEIEBi
HaHOTPYOKHU THiy <«aursar» (15,0) BinOyBaeThcs Ha 1Ba
TIOPSIZIKY 3aTPATHIIIE 33 CHEPTi€I0 HIXK BOJIH.

MaconepeHoc BOAM Ta METAHONY 4epe3 BYIVIELEeBi
HAHOTPYOKH 3 IIOKPUTHMHU aTOMaMH 30J10Ta BHYTPILTHIMHU
CTiHKaM¥ 1OTpe0ye Ha TOPSIOK OLIbINe eHeprii HiX Yepe3
YHCTI HAHOTPYOKH.

bapunka A.I'. - actipanT xadenpu (i3UKu Ta METOIUKH
11 HaBYAHHS;

banabain P.M. - noxrop (izuko-MaTeMaTHYHUX HAYK,
JoleHT, mpodecop kadeapu ¢Gi3UKM Ta METOOUKH i
HAaBYaHHS.
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Within the methods of electron density functional and ab initio pseudopotentid, it were obtained the spatia
digtributions of density of valence and the total energy for migration of water (or methanol) inside carbon
nanotubes with clean walls and lined inside with gold atoms. It was found that the mass transfer of methanol
through the carbon nanotubes of the zigzag type (15,0) is two orders of magnitude more energy than water.. It
was revealed that the mass transfer of water and methanol through carbon nanotubes covered with gold atoms on
the inner sidesrequires an order of magnitude more energy than pure nanotubes.
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