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1. BioTexHoJiOriYHE OTPMMaHHS BOJHIO B 6i0N1ajIMBHOMY €JIEMEHTI 3 (POTOEIEKTPOXiMIiUHUM KaTOLOM

2. Biotechnological production of hydrogen in biofuel cell with a photoelectrochemical cathode

Pedepar:

1. Inceprauis npucBgYeHa po3po61i 6i0TeXHOJIOrYHOTO IPOLECY OTPMMAHHS BOJHIO B 06i0NaJIMBHOMY €JIEMEHTI 3
(OTOENIEKTPOXIMIYHUM KATOJIOM 3 KPUCTaiYHOIO KPEMHII0. YIOCKOHAJIEHO MeTOAUKY (POPMyBaHHS 6iOIIiBKU
3377151 CKOPOYEHHS TPUBAJIOCTI Ta CIIPOILEHHS NIPOLECY BULIIEHHS €JIEKTPOXIMIYHO aKTMBHOI acoujarii
€K30€JIEKTPOTreHHUX Mikpooprani3miB. [TokazaHo e(eKTuBHE BUAiIEHHS BOJHIO [IPX MiHIMaJIbHOMY 3Ha4€HHi
Hanpyru goroesnemeHnTa - 0,4 B. JlociizpkeHO MPOAYKTUBHICTD BUAIIEHHS BOJHIO B POTO6I0€IEKTPOXiMiYHOMY
NaJINBHOMY €JIEMEHTI Ta BCTAHOBJIEHO, 10 pauioHanbHi 3Ha4eHHs XCK CTiYHOI BOAM MOJIOKO3aBOAY 3a SIKMX

DIOLiTbHO BUKOPHUCTOBYBAaTU (POTOOIOEIEKTPOXIMIYHII NAIMBHUN €JIEMEHT SIK CTaJlil0 OUMIIEHHS JAaHUX CTIYHUX



BOJ, CIIOCTepiraeThcs B fianaszoni 3HavyeHb XCK 2500 - 900 mrO2 /nm3. Buxin BOAHIO 32 TAKMX YMOB CTaHOBUTD
0,01+0,9°10-3 r H2 /r XCK. Ha 0CHOBi OTpUMaHUX €KCIIepUMEHTAIbHUX JAHUX PO3POOJIEHO TEXHOJIOTIYHY CXEMY
OTPUMAaHHS BOJHIO [IpY OYMIIEHHi CTiYHOi Boau MOJI0K03aBoay. CobiBapTiCTh BOAHIO, OTPUMAHOTrO 32

BUKOPUCTaHHS CTiYHOI BoaM, Ha 15% MeHI1a, Hik TP BUKOPUCTaHHI iHIIMX BiJHOBIIOBAaJIbHUX IKEPEJT €Heprii.

2. The thesis is devoted to the development of the biotechnological process of hydrogen production in a biofuel
cells with a semiconductor photocathode. The biofilm formation technique of exoelectrogenic microorganisms has
been improved in order to reduce the duration and simplify the process of isolating the electrochemically active
association of exoelectrogenic microorganisms. Crystalline silicon was selected for the photoelectrochemical
component based on the ratio analysis of the energy levels values and oxidation-reduction potentials of the
reactions, occurring in the bioelectrochemical system. The minimum photoelectrochemical cell photovoltage was
- 0,4 V. The productivity of the hydrogen release in the photobioelectrochemical fuel cell functioning on the model
wastewater of the dairy industry was investigated. The rational values of the COD for using the
photobioelectrochemical fuel cell as a stage of the wastewater treatment technology were evaluated to be COD >
900 mgO2/dm3. The hydrogen yield in these conditions reached 0.01+0,9¢10 3 gH2 /gCOD. However, when the
COD was 3000 mgO2 /dm3, hydrogen yield decreased by 45% compared to 2000 mgO2/dm3 COD value. On the
basis of the data obtained from the experiments, the technological scheme for the hydrogen production during
dairy industry wastewater treatment was developed.
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