Jns BuszHaueHHss 3AA, 1o NIsHOI ol MOJaBald 1HIMIATOp MEpPOKCHA OeH3oimy (ans
npuckopenss npornecy [1OJI) 1 ogHAKOBI HABaXKKH MPOTIOJICY ab0 KUPOPO3ZUMHHUX BITaMIHIB
A a6o E. Orpumani cymimi inkyOyBanu npotsarom 7 ni0 3a temmnepatypu 40 °C, micias 4oro
BiOMpaIy ajdiKBOTH 1 MPOBOMIIM TOCHIHKEHHs 3A A 1IISIXOM BU3HaUYCHHS KibkocTi M/IA, mo
yTBOproeThest 'y mpoueci I1OJI 3 TBin-80. Byno BcTaHOBIEHO, IO J0AaBaHHS MPOMOIICY 3
Joneuunnu 3umkye BMicT M/IA Ha 45,3%, 3 Binanuunan — Ha 62,0 %, [Bano-OpaHKiBIIMHN —
Ha 67,6 %.
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Puc. I Kinokicmo MDA npu 0ooasanni 1 me/mn npononicy abo eimamiris 00 aisHol onii uepes
7 0i6 iHKYOY8aHHA peakyitiHoi cymili.

VK 544.478.41, 547.639.9, 661.961.61

RESEARCH OF DEHYDROGENATION PROCESS OF
His-DIBENZYLTOLUENE AS A LIQUID ORGANIC
HYDROGEN CARRIER

U. I. Ziubrytska, O. M. Kordysh, G. M. Rozantsev

According to numerous analytical forecasts, hydrogen is one of the main elements in the future
of renewable energy and the low-carbon world economy in general. Efficient production, storage
and transportation of hydrogen to consumers is urgent for penetration into energy systems. Among
the existing technologies of hydrogen transportation, at this stage of market development, good
technical and economic indicators are demonstrated by liquid organic hydrogen carrier (LOHC)
technology. This technology allows short-term and medium-term balancing of the energy network
and move relatively large amounts of hydrogen over medium distances.

One of the most promising liquid organic hydrogen carriers is dibenzyltoluene (DBT). 1 mol
of DBT can be hydrogenated with 9 moles of hydrogen to form di(cyclohexylmethyl)-
methylcyclohexane or His-DBT, which corresponds to a theoretical hydrogen capacity of 6.2 wt %.

The temperature, pressure and nature of the catalyst significantly affect the process of
dehydrogenation of His-DBT. Dehydrogenation of His-DBT occurs on the surface of platinum
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group metal catalyst supported on y-Al203 or a carbon matrix at a temperature of more than 260 °C
and a pressure near atmospheric. The dehydrogenation process becomes thermodynamically
advantageous when the temperature in the His-DBT catalyst system rises to values above 260 °C in
an inert atmosphere. The process is highly endothermic, so with increasing temperature reaction rate
intensifies. The studies were conducted in the temperature range 260...330 °C.

The degree of dehydrogenation was determined by analysis of samples from the gas or liquid
phase. Samples of Pt-based catalysts supported on y-Al2O3 or a carbon matrix with a mass content
of 1, 5, 10 wt % Pt were investigated. The influence of Pt content and nature of the carrier on the
kinetics and degree of reaction is shown. The ratio of platinum to His-DBT was 0.15 mol%. The
highest degree of conversion of the starting material showed samples of 5% Pt on y-Al203 and 1 %
Pt/C: 80 % and 90 %, respectively. The optimum process temperature is empirically determined
310°C.

To confirm the results, chromato-mass spectroscopic analysis of substances isolated during
the dehydrogenation process of His-DBT was performed using 5 % Pt/y-Al2O3, which identified
DBT, without noticeable impurities.

YK 544.47+542.943

OKHMCJIIOBAJIBHA JEKOJIOPU3AIIIA BAPBHUKA
XPOMOBOI'O TEMHO-CUHBOI'O PEAKTUBOM ®EHTOHA
B ITPUCYTHOCTI IOJIIOKCOMETAUJIATIB I3 AHIOHOM
31 CTPYKTYPOIO HIKOKA-YIKJII

0. O. Isawyx, C. B. Kunvyoea, H. 0. Oneiioa, O. IO. Mapinuax, C. B. Padio

Cucrema ®eHToHa, 110 fABIsAE COOOK KOMOIHAILIIO MEPOKCUAY BonHIO 3 ioHoM 3amiza(ll),
BUKOPHCTOBYEThCSI SIK PEAreHT Jig OYMILIEHHS CTIYHMX BOJ BiJ EKOIMOJIOTAHTIB, IHIIIATOP
NOJMIMEpPU3ALIMHUX TPOLECiB, a TaKoX SK MOJENbHA CHCTeMa JUIi BHMBYEHHS HPOLECIB, LI0
BiIOYBAIOTHCS B OpTraHi3Mi JIIOJMHA B YMOBaX OKCHJIAINIHOTO CTPECY 3a YYacCTIO PEaKIiiHO3IaTHIX
OKCUTe€HBMICHUX YaCTHUHOK. PeryioBatu e(eKTUBHICTh IIbOTO PEAKTHBY MOXHA LUISIXOM JJOAABaHHS
CTIOJTYK, SIKI MAlOTh KaTaIiTHYHY (aCKOpOiHOBa KHCIOTA, (PPYKTO3a, IUCTEIH) a00 iHriOyBaIbHY it0
(xemaTyroul CIONYKH, 10HM JAeikux MertaniB). Bigomo, mo nomokcomeranat (IIOM) moxyTb
BUKOPHUCTOBYBATUCA SK Karajli3aTOpH B MpOIecax OKUCICHHS OpraHiYHUX Croiyk. HaiiOinmbin
nociipkeHuMu cepes po3maittsa [TOM, siki 3aCTOCOBYIOTBCS B PEAKIIAX KaTaTITHYHOTO OKHMCIICHHS, €
nomanionn 31 crpykrypamu Kerrina, Annepcona i Bemnca—[loycona. Bopnowac, maibke He
JIOCHIDKEHUMH B OKCHUIALIMHHUX TIpollecax, B TOMy 4HCIl B KoMOiHamii 3 cuctemoro DeHToHa,
mumatotbess [IOM 13 anioHoM 31 crpykryporo [likoka—Yikmi. Tomy MeToro gaHoi poboTtu Oyio
BuBueHHs BBy [TOM 3aranbHoi popmyau Nao[ X(Ws01g)2]-35H20 (X" = Y3*, Tm*", Nd**, Yb**) na
HPOLIEC OKUCITIOBAILHOI IEKOIOpH3aLiii peakTHBoM PeHTOHa a300apBHIKA XPOMOBOIO TEMHO-CHHBOTO
(CAS 1058-92-0).

Kinetnuni  BHMIpIOBaHHS  TPOBOJWIM  CIEKTPOYOTOMETPHYHHUM  METOAOM  Ha
onHonpomeHeBomy crekTpodoromerpi SPECOL 1500 (Analytik Jena, Himeuunna) nmpu TOBXKHHI
XBWI 532 HM y CKJISIHIM KIOBETI 3 TOBIIMHOIO mapy | cM 3a temnepatypu 21+2 °C. pH cucremu
niATpuMyBany Ha piBHI 3,0 HUIAXOM J0JaBaHHS PO3UMHY CYJIb(paTHOI KUCIOTH. CHiBBIAHOIICHHS
[H202]0 : [Fe*"Jo cranoBuio 2 : 1. KiHeTuuHi KpHMBi OKMCIIIOBAILHOTO 3HEOApBIEHHS CyOCTpaTy
HaBE/IEHO Ha PUCYHKY 1.
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