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1. Jenosnspusauis aHogHoro npouecy SO2 B €J1EKTPOXiMIYHOMY CUHTE31 BOJIHIO

2. The depolarization of the anodic process by SO2 in the electrochemical synthesis of hydrogen

Pedepar:

1. O6'exT mOCHiIKeHHs: aHOAHI poliecu MpU eNeKTPOoi3i BogHUX po3unHiB H2SO4 3 nenossipusallieto aHOIHOTO
npouecy SOZ2. MeTa gocCiiIpKeHHS: BU3HAYE€HHS TEXHOJIOTIYHUX [IOKa3HYKIB €JIEKTPOXIMIYHOTO CUHTE3Y BOJHIO Ha
OCHOBI TEOPETUYHOTO i EKCIIEPUMEHTAJIbHOTO JOCIIIKEHHS 3aKOHOMIPDHOCTEN OKMcIeHHS SO2 1pu eJIEKTPOIi3i
PO34MHIB cyabdaTHOI KUCIOTU. MeToM AOCiKeHHs: CTallioHapHa Ta LUKJiYHa BOJIbTAMIIEPDOMETPIs 3
BUKOPUCTAaHHSAM noTeHuiocrary I[11-50.1.1, komyTaniiiHuil MeToz 3 3acTocyBaHHsIM ocuuiorpady O3-38 ta mxepesa
nocriftHoro ctpymy "BVP 15V 15A timer /ampere RS-485", esileKTpoxiMiuHMiA Ta PaBIMETPUYHUNI METOIU
IOCJIiIKeHHS CTIMKOCTI opucToro rpadity Ta akTMBOBaHUX ra3onndysiiiHNX aHoiB. TeopeTuyHi Ta MpakTUYHi
pe3yIbTaTU: PO3POOJIEHO TEXHOJIOTYHY cXeMy akTuBalii ocHoBU [1'-50 KOMNO3ULIHUMY IOKPUTTSIMU, BU3HAYEHO
TEXHOJIOTi4HI TapaMeTpy eJIEKTPOXiMidHOi cTaii CyIb(aTHOKUCIOTHOTO LUKy Ofep>KaHHs BOAHIO, IO JO3BOJIUIIO
3HU3UTH [IUTOMi BUTPATHU eJIeKTpoeHeprii Ha 38...45 % y MOPiBHSHHI i3 TPaAULIHHUM BOJHO-JIY>KHUM METO/OM.

O6rpyHTOBaHO CcKJIaf razofaudysiiHOro aHomy 1J1s1 TEXHIUHOI peasnidanii genosspusanii SO2 aHOAHOrO IIpoLecy B



Cy/1b(paTHOKMCIIOTHOMY LMK, SIKU 326€31e4YnTh IUPOKUI Aiana3oH po60YuX I'yCTUH CTPyMy. HaykoBa HOBM3HA :
BIepuie po3pobiseHo aiarpamu S (IV) - pH ta E-pH gs1a cuctemu SO2-H2SO3-H2SO4-H20 n11 BCTaHOBJIEHHS
MeXi, 3a SKOi BiI0yBaeThbCs1 OKUCHEHHS razonofioHoro SO2; BctaHOBEHO, 1110 OKUCHEHHS SO2 Ha NOBepxHi
niatuHy, RuO2 Ta CKI0BYIIIeLo BinoyBaeTbcs Npu noreHnianax no 0,7 B, a npu norexHuianax sume 3a 0,7 B mpouec
nepebirae 3a y9acTiO KUCEHbBMiCHUX YaCTOK, aTlCOPOOBAaHMX Ha IIOBEPXHI aHO[y; BUBHAYEHO, 1110 T'YCTUHA CTPYMY
okrnCHeHHS SO2 Ha OKCUJaxX IUIATUHY, 3HAYHO HMKYA Y ITOPIiBHSHHI 3 HEOKMCHEHOIO IIJIATUHOIO TA CKJIO BYTJIELIEM;
BM3HAYEHO, 1O JJ1s1 reTepodasHoro okucHeHHs SO2 foLilbHe 3aCTOCYBaHHS ra301uy3iiHOro aHOA4Y HACTYIIHOTO
ckiany: ocHosa 3 [1I'-50, aktruBoBaHa KoMmno3unisimu AB 3 Pt, RuO2, MoO3, WO3. CtyniHb BIIPpOBa>KEHHS:
eeKTUBHICTh pO3PO6JIEHOI TEXHOJIOTI] €JIEKTPOXiMiYHOTO OfieP>KaHHS BOJHIO 3 IETOJISIPU3ALIi€r0 aHOJHOTO
npouecy SO2 nigTBepAKeHa I03UTUBHUMU pe3yJbTaTaMU JOCIiIHO-TIPOMUCIOBUX BUIlpo6yBaHb B TOB "HTIL]
[MTHUT" (m. XapkiB) Ta TOB "Exonosnimep” (M.XapkiB).Pe3ysibTaTu JOCIiI)K€Hb BIIPOBAIPKEH] B HABYaIbHOMY IIPOLECi
Kadenpu TexHiuHOi enekTpoximii HTY "XI1I" npu BUKJIagaHHi IUCUMILTIH 32 crienianpHicTio 051301 - "TexHiuHa
esiekTpoxiMmis". Cdhepa BUKOPUCTaHHS: MiANPUEMCTBA €HepreTUYHOI Ta XiMIYHOI rasys3eil IpOMUCIOBOCTI YKpainy,

HaBYaJIbHUM IIPOLIEC.

2. Object of study: the processes of anodic electrolysis of aqueous solutions of H2SO4 with anodic depolarization
by SO2. Objective: determination of technological parameters of electrolysis based on theoretical and
experimental study of patterns of oxidation of SO2 in the electrolysis of sulfuric acid. Methods: Stationary and
cyclic voltammetry using potentiostate PI 50.1.1, switching method using an oscilloscope OZ-38 and DC power
"BVP 15V 15A timer / ampere RS-485" and gravimetric analysis of stability of porous graphite and activated gas-
diffusion anodes. Theoretical and practical results: technological scheme of activation graphite by applying
composite coatings was developed, technological parameters of electrochemical combination of hydrogen were
defined, thus reduce specific consumption of electricity by 38 ... 45% compared with traditional aqueous-alkaline
method . Grounded anode gas diffusion structure for the technical implementation of anodic depolarization SO2
process that will provide wide range of operating current densities. Scientific novelty: for the first time a chart S
(IV) - pH and E-pH was developed to set limits, for which there is oxidation of gaseous SO2; Established that the
SO2 oxidation on the surface of platinum, RuO2 and glass-carbon occurs at potentials up to 0.7 V, and at potentials
above 0.7 runs in the process involving oxygen-particles adsorbed on the surface of the anode; determined that
the SO2 oxidation current density on oxides of platinum, is much lower compared to non-oxidized platinum and
glass carbon; determined that heterophase oxidation of SO2 gas diffusion anode is appropriate following
composition: the foundation of the PG-50, active carbon and Pt, RuO2, MoO3, WO3. Degree of implementation:
The effectiveness of the technology developed electrochemical hydrogen from the anode depolarization process
SO2 confirmed the positive results of pilot tests in OO0 "STC PNYT" (m. Kharkiv) and LLC "ECOPOLYMER"
(Kharkiv) .Rezultaty research implemented in the educational process of the department Technical
Electrochemistry NTU "KPI" while teaching courses on specialty 051301 - "Technical electrochemistry". Scope:
energy and chemical industries of Ukraine, the educational process.
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