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SPECTROSCOPY AND THERMODYNAMIC MODELING
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Thermodynamic calculations of the interaction of a number of chloride salt systems with
oxygen and water vapor (AlCls, ZrCls, AlCIs-KCI, KAICls), depending on temperature, were
performed. The calculations were performed using the HSC Chemistry 6.11 software package.

[Ipou3BeneHbl TEPMOIMHAMUYECKUE PACUEThl B3AMMOACHCTBUS PsAa XJIOPHIHBIX
COJIEBBIX CHCTEM ¢ KuciopoaoM u nmapamu Boabl (AlCls, ZrCls, AlCl3-KCl, KAICly), B
3aBUCUMOCTH OT T€MIIepaTrypbl. PacueTsl BBIIIOJHEHBI C HCIIOIb30BAHUEM ITAKETA MPO-
rpamm HSC Chemistry 6.11.

DKcrnepUMEHTAIbHBIMU (PU3nKO-XxuMuueckuMu Mmeronamu (MK-cnekrpockonuei,
muddepennmansHo-ckanupytomei kanopumerpueit, JICK, repmorpasumerpueit, TI')
ornpeneneHsl (MIeHTU(GUIUPOBAaHbI) KOPPO3ZUOHHOAKTUBHbBIE IPUMECH, BBI3bIBAIOIINE
MOBBIIIEHHYIO KOPPO3UIO MATEPUAJIOB, B HCXOIHBIX PEareHTax XJOPUIOB Kajus, ajlro-
MUHHS U CHHTE€3UPOBAHHOI'O U3 HUX XJIOPAJIIOMHHATA.

BBINIOJIHEHBI XMMUKO-aHAJIMTUYECKUE MCCIEJOBAaHUS COCTaBa XJIOPAJIIOMHUHATA,
HAXOJUBLIETOCS JUINTEIBHOE BPEMs B KOHTAKTE C MaTeprajIoM 000pyI0BaHMUSL, B3ATOTO
U3 Pa3JIMYHBIX MECT TEXHOJIOTUYECKOU CXEMBI.

MeTonoM MUKPOPEHTIEHOCHEKTPAIbHOTO aHAIM3a UCCIEI0BAaH XMMUYECKUI CO-
CTaB B Ps€ TOUEK MeTaIOrpaduuecKoro nuiMQa noBpexx1€HHOro yyacTka MaTepuaa
000pynoBaHUS.

Takum 00pazoM, TEPMOIAMHAMHYECKUE PacUeThl MOKA3BIBAIOT, YTO MPHUCYTCTBUE
KHCJIOpOZIa ¥ BJaru HeJOMYCTUMO B peaklunoHHOM cpene. [Toatomy HeoOxonumo yna-
JSATh KUCIOPOJ Y BJary U3 aproHa U He A0MYCKaTh KOHTAKTa pEaKIIMOHHOMN cpefibl (ra-
30BOH U JKHJIKOH, COIEBOM (pa3) C BO3TYXOM.

1. JIaxkumesa H.II., JluarpaMmbl COCTOSIHUSI ABOMHBIX METANIMYECKUX CHUCTEM, W3]
«MammHOCTpoeHue», . Mockga, (1997).

516


mailto:julia100990@inbox.ru

OTH-2020

2. "Banogckuii JI.LE., B.A.Xoxmnos, I.®.Ka3zanues, ®usnueckas XuMus U 3J1€KTPOXUMHUS
XJIOpAJIFOMUHATHBIX PacIUIaBoOB, u3ll., «Hayka», . Mocksa, 1993.

CARBON DIOXIDE SORPTION ACTIVITY STUDY OF
CARBOXYLATED CARBON NANOTUBES
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This paper presents the investigation of the interaction between carboxyl group-modified
carbon nanotube and a carbon dioxide molecule. The studies were carried out using a non-
empirical calculation method of DFT.

One of the current problems of technology development is the problem of energy
saving and energy efficiency of new industries and used equipment [1]. As a rule, high-
tech equipment consumes a large amount of electricity, which leads to various resource
costs. Therefore, it is necessary to find new solutions and create new inexpensive uni-
versal sensor devices, the energy efficiency of which will be ensured by the use of
fundamentally new materials, including as sensor sensors. As such highly efficient ma-
terials it is proposed to use a unique material of nanotechnologies - carbon nanotubes
(NT), having the highest sorption capacity. They can be used to provide environmental
monitoring, to control water and air pollution, to identify sources of industrial emis-
sions and others [2, 3]. At present, these tasks in all fields use rather complex energy-
intensive equipment (various gas analyzers, spectral devices, etc.).

Previous studies have found that SWNTs, including those modified with various
elements, can be sensitive to certain gases [4,5].

This paper studies the interaction between the carboxyl group-modified carbon
nanotube and carbon dioxide molecule. The interaction was modeled using step-by-
step approximation of the CO, molecule. At the same time, two versions of orientation
of carbon dioxide molecule relative to the system of SWNT-carboxyl group were in-
vestigated: 1 - oxygen atom is the nearest to the nanotube surface; 2 - carbon atom is
the nearest to the nanotube surface. The analysis of the results showed that for all CO,
molecule orientation variants, physical interactions representing weak Van der Waals
interaction are realized. This will make it possible to judge the possibility of creating a
sensor device sensitive to the presence of carbon dioxide, and such a sensor can be
reused without its destruction, which could occur in case of chemical interaction of the
CO; molecule.

Researches are executed with financial support of a grant of the Russian President
Ne798.2019.1.
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