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Bepeskun Cepreii IlerpoBuy
PhD. Prof., Department of Physical Chemistry, University Rostock, Germany

« Liquid Organic Hydrogen Carriers: an upcoming alternative to
conventional technologies. Thermochemical studies »

AnHomayus:

Organic heteroaromatics as liquid hydrogen storage has been considered as an auspicious alternative to
conventional technologies. Due to the very low density of Hy, practical storage and recovery of H has been a
challenge in utilizing H; as an alternative fuel. An auspicious alternative to conventional approach to hydrogen
storage for fuel-cell vehicles is to use organic compounds that have a high capacity to bind hydrogen covalently.
Storage and release of the hydrogen is achieved by hydrogenation and dehydrogenation of the organic
compounds, and these reactions are done in the presence of a catalyst. For transportation applications, the H;
storage (hydrogenation) would be done off-board the vehicle. A system based on the catalytic
hydrogenation/dehydrogenation reactions of N-substituted aromatics are the most promising as the new class
of the liquid organic hydrogen carriers (LOHC). Enthalpies of formation of the different LOHC as well as their
fully hydrogenated derivatives were measured by using combustion calorimetry. Vaporization enthalpies for
these compounds were derived from vapour pressure temperature dependence measured by transpiration.
Enthalpies of formation of the gaseous LOHC were derived and validated with the high-level quantum chemical
calculation. Vapor pressures of the liquid LOHC at practically relevant temperature 400 K were assessed from
the new experimental data. It has turned out that these vapor pressures were low enough to fulfill the basic
requirement for an LOHC. A challenging part of the project has been thermodynamic analysis and selection of
liquid organic heteroaromatics for hydrogen storage as an auspicious alternative to conventional technologies.
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Meoeab Anexcanap MouceeBu4

K.X.H., TIJIaBHbI = HAyyHbId  COTPYJHUK  HAy4YHO-HCCJEI0BATEIbCKON
naboparopun «®Pusuka u xumus ropenus» DPIAOY BO «Camapckuii
HallMOHAJIBHBIN HCCIIe0BAaTENbCKUIl yHUBepcuTeT uMeHu akagemuka C.IL
Koponesay, r. Camapa

«MexaHHU3MBbI 06pa30BaHl/lﬂ MOJTUIUKIHYICCKUX APOMATUIECCKUX

yriaeBoaopoaos (ITAY) u caxku B ropeHnmn»

Annomayus:

B mpeseHTanun OyayT paccMOTpEHBI Pe3yJbTaThl KBAaHTOBO-XMMHUYECKHX DPAacCUETOB ITOBEPXHOCTEH
MOTEHIMAJBHON JHEPTUM B COYETaHUM C pacueTaMHU KOHCTAHT CKOpocTed peakuuit metogom PPKM-
Kunernueckoro VYpaBHEHUs, MNpPOBEJACHHBIMU C I€JBI0 PACKPBITUS MEXAaHU3MOB pEaKIUil pocTa
TTOJIMIIUKIINIECKUX apoMaTHueckux yrieBojgoponoB (ITAY) mpu temmepaTypax M IaBICHUSX, MPUCYIINX
IUTaMEeHaM TOPEHUS, a TaKkXKe OOraThIM YIJIEpOZOM OKOJIO3BE3THBIM M MEX3BE3JHBIM cpelaM. MBI onuuieM
Halli HeJaBHUE paboTHI, HampaBieHHBbIE Ha pa3paboTKy BceoObemimomiero Mmexanmsma pocra IIAY, n
paccMOTpUM BO3MOXKHBIE ITyTH 00pa3zoBaHus [TAY ¢ TpeMs 1 9eTHIPbMS KOJIBLIAMH, a TAK)KE MEXaHU3MBI OTPHIB
Bogopoa - mobasnenue aneruiena (HACA) u oTpeiB Bogopoaa - mobasnenue sunmnaneTmwieHa (HAVA) s
pocrta 6onee kpynHbIX [TAY. Pe3ynbraTsl pacdeToB OyAyT COMOCTABICHBI C KCIIEPUMEHTAIHHBIMI TaHHBIMHU
rpymn P. Kaiizepa (T"aBaiickuii yauBepcurer B Manoa) u M. Axmena (HammonamsHast 1abopaTopust MM.
Jloypenca bepkiin), UCTIONB3YIOMINX THPOIUTHYSCKUN XUMUUECKHI PEakTop ¢ UISHTU(QHKAIMEH TPOAYKTOB C
MoMOIIbl0  ()OTOMOHU3AIMOHHONH  MAacc-CIEKTPOMETPUM € HCIOJIB30BaHUEM  KBa3WHENPEPHIBHOTO
MEePEeCTPanBACMOro BaKyyMHOTO yibTpaduoneToBoro ceera ot cuaxporpona B LBNL. Byner o6cyxnarbes
B3auMojiononHsomui xapakrtep MexaHusMoB HACA um HAVA u ux poiap B CO3JaHUU JBYMEPHBIX
HaHOCTPYKTYp Tpad)eHOBOTO THMA M TPEXMEPHBIX YIJEPOAUCTBIX HAHOCTPYKTYD, BKIIIOYAIOIINX 3BEHBA
KOpaHHYJICHa, COJIeprKalllie ISATHYICHHbIE KOiblla. KpoMe TOro, Mbl paccMOTPUM M OOCYIMM BO3MOXKHBIC
MEXaHU3Mbl BOZHMKHOBEHHS YacTHUI] yriepoaa (CaXku) MOCPEACTBOM XHMHYECKOW IUMEpHU3allMd MOJIEKYII
MMTAY.

11-40
12-00

Kodgpe-opeintk




12-00
12-40

IN'apkymun UBan Kupuiosuu

I.X.H., mpodeccop, 3aBenyromuii kadeapoit «OOmas M HeopraHuyeckas
xumussy OI'BOY BO «CamI[TY»

«AKKYMYJHMPOBaHHE TeIJIa»

AnHomayus:

B nokmnaye OymayT pacCMOTPEHBI CIIEIYIONINE BOPOCH:

- aKKyMYJIUPOBaHKE YHEPTUU BETPa, COJTHEYHOU SHEPIUH, SHEPTHH TPHIHBOB U OTJINBOB;
- aKKyMYJIUPOBaHKE TeIUIA B CHCTEMAaX TEIJIOCHAOKEHHUS U TEPMOPETYTHUPOBAHNS;

- TEMJI0AKKYMYJTHPYIOIIHE MATEPUAIIBL.
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ITopTHOBa CBeTiiana BanepbeBHa

K.X.H., TOIIEHT Kadeapsl « TeXHOIOTHus OpraHnYecKoro U HeTEeXUMHYECKOTO
cunrezay GI'bOY BO «CamI'TY», r. Camapa

«HceenoBanne TePpMOAMHAMMYECKMX XAPAKTEPUCTHK coOpOuMU U
HCNAPeHUs] COeIMHEHUIl, MOJy4YaeMbIX HA OCHOBE BO300HOBJIEMOIO

IMPHPOIHOI0 ChIPbA - CJI0KHBIX 3(1)I/IPOB FHHpOKCHKﬁpﬁOHOBLIX KHCJI0T»
Annomayus:

Co3naHue HOBBIX JHEProdp(EeKTUBHBIX M PECypcocOeperarolx TEXHOJOIHH - aKTyallbHas
TEHJICHIIUSI Pa3BUTHSI COBPEMEHHOW XUMHYECKOH NPOMBINUIEHHOCTH. OJJHUM W3 HalpaBieHUH Pa3BUTHS B
JTAHHOW O00JIaCTH SIBJISIETCSI NTOUCK HOBBIX BELIECTB M MAaTepHajOB Ha OCHOBE BO30OHOBIISIEMBIX MPUPOTHBIX
HCTOYHHMKOB. 3HAYNTEIHHOE KOJIMYECTBO COBPEMEHHBIX HCCIIEIOBAaHHMI ITOCBSAIIEHO BONPOCAM HOIYyYSHHS
THPOKCHKAapOOHOBBIM KHCJIOTaM, COJEp)KAIlMX OIHY WM JIBE KapOOKCHWIBHBIE TPYMIBI, U3 HPUPOTHBIX
HCTOYHHKOB C IIOMOIIBI0 OroTexHoornii. OcoObIil HHTEpeC K JaHHBIM KHCIOTaM 00yCIOBIICH BO3MOKHOCTBIO
TIOJTyYEHHsI Ha UX OCHOBE OMOpa3/iaraeMpIX IMOJMMEPOB [UI MEAWIIMHEI U ITUIIEBOM TPOMBIIUICHHOCTH.

WnTtepecHpIMI 00BEKTAMH JUTS M3YyUCHHMS SIBISIOTCSI CIIOXKHBIE 3(HPHI, UCIIOIb3YEMbIE B TEXHOJIOTHH
BBIJICICHUS W OYHCTKH, COOTBETCTBYIOIIMX THIPOKCHKapOOHOBBIX KHCIOT. B paboTe paccmarpuBaroTcs
pe3yJbTaThl CHUCTEMATHYECKOTO H3YUYEHHUs] TEPMOJMHAMHYECKHX XapaKTEPUCTHK COpPOLUM, WCIApeHHs,
TETIOEMKOCTh JKHUAKOCTU CJIOXKHBIX 3(HUPOB THAPOKCHKAPOOHOBBIX KHCIJIOT, COJIEPXKAIIMX OJHY WM JBE
KapOOKCHIIbHBIC TpYNIIbI (TIMKOJIEBast, MOJIOYHAs, 10s104Has) U cUpTOB C1-Cs HOPMAJIBHOTO CTPOCHHSI.
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BbyaanoBa Anmxkena BaagumupoBHa

1.X.H., mpodeccop kadenpsl «Pusndeckas Xumus 1 xpomatorpadpus» GTAOY
BO "Camapckunii HalIMOHAJIBHBIN UCCIIEIOBATEIbCKUN YHUBEPCUTET UMEHU
akanemuka C.I1. Koponesa", r. Camapa

«A}ICOpﬁeHTI)I H KaTaJu3aTopbl TMAPUPOBAHUSA HA OCHOBE ME30IMMOPUCTBIX
CTPYKTYPHPOBAHHBIX MATCPHAJIOB, JOIMMHPOBAHHBIX JUCITPO3UEM U
MO}IH(l)HI[HpOBaHHI)IX aTOMaMM HEKOTOPLIX NMEPEXOAHBIX METAJJIOB)

AnHomayus:

PaccmoTpena MeToaMka CHHTE3a ME30CTPYKTYpUpOBaHHBIX MartepuanoB (MCM), oOGecneunBarormas
ONTUMAJIBHBIC TTAPAMETPHI MOBEPXHOCTH MPU HCITIOJIB30BAaHMS UX B Ka4eCTBE a/JICOPOCHTOB M HOCUTENCH s
Katann3aTopoB. OIeHEeHbI aICOPOIIMOHHBIC N KaTaTuTH4Yeckue cBoiicTBa MCM, MONMMPOBAaHHBIX TUCTIPO3UEM
U MOAM(DUIMPOBAHHBIX aTOMaMU IEPEXOAHBIX METAJUIOB, B PEAKIMSIX THAPUPOBaHUS OEH30Ja U €ro
MIPOU3BOJIHBIX
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Riko Siewert
PhD student, Department of Physical Chemistry, University Rostock, Germany

«Thermodynamic analysis for the optimization of the synthesis of Guerbet alcohols»
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Kynvmypnas npozpamma




