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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocigKeHHs KaTaliTUYHUX PeaKLii ByIJI€eBOJHIB Ta iHIINX IIPOLYKTIB KOKCOXiMii 3 METOIO IIOLIYKY HOBUX LIJIAXIB IX

3aCTOCYBaHHS

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Studies of the catalytic reactions of hydrocarbons and other cokechemistry products for the search of new ways of
their use

Pedepar yKpaiHCBKOIO:

O6'exT pmociimkeHHs: peakuii gietuncynpdiny (Et2S) 3 nepoxkcunom BogHio (H202) Ta i10ro akTHBOBaHUMU
dhopmamu y BOgHUX i BogHO-ciMpTOBUX po3unHax (H2O / ROH) aMmiHHOro ckiagy. MeTta JOCliIpKeHHS: BUBUEHHS
BIUJIMBY CKJIa[ly PO3YMHHMKA BOJA-CIIUPT Ha KiHETUKY 11 Me€XaHi3MU OKucieHHs Et2S akTnBoBaHNMU popMamMu
H202; nomyk ontumasnpHuX yMoB akTusaii H202 6opHoio B(OH)3 Ta KpeMHi€BOIO KMCIOTaMU B peaKIIisix
CEJIEKTUBHOT'O OKMCJIeHHS TioedipiB. MeTonu nocuinkeHs: KiHeTuuHi metoau, ['PX, pH - meTpist, KBaHTOBO-XiMiyHi
po3paxyHKu. BctaHOBEeHO, 10 f06aBku B(OH)3 mpuBOaATh 0 3HAUHOTO 3pDOCTAaHHS LIBUIKOCTI OKUCTIeHHS Et2S
[IEPOKCUIOM BOJHIO Y BOAL i y BogHO-cimpToBuXx cepenosuiax H20 /ROH (ROH = EtOH, i-PrOH, t-BuOH,
HOC2H4O0H). Karanituunuii epext B(OH)3 06yMOBI€HO IPOMIKHUM PiBHOBR)KHUM YTBOPEHHSIM aHIOHIB
MoOHonepokcobopary (MPB) i1 nunepokco6opary (DPB). [lepexiz, Bif BOIHUX IO BOJHO-CIIMPTOBUX PO3UMHIB
MIPUBOJUTD JIO IIOMITHOTO 30i/bII€HHS PO3YMHHOCTI Et2S. KOHCTaHTH IBUAKOCTI SIK HEKATaJiTUYHUX , TaK i
karanitnuHux (kMPB i kDPB) mapipyTiB okucneHHs Et2S sumxyiotses y psaai HOC2H40OH>EtOH>i-PrOH>t-BuOH
11 3i 30i7IbIIEHHSIM KOHLIEHTpaLlii CIUPTY B PO3UMHI, [IpU LIbOMY Yy BCix cepenosuiax kDPB>>kMPB >>kOOH.
Haii6inbuinii inTepec Mae cucTema eTUJIeHTJIIKOJIb /B0, JIs KO 3HUKEHHS KOHCTAHT IBUJIKOCTI B TOPiBHSHHI 3
BOJHMMH PO3UMHAMU HalIMEHIIE, a KaTaJIiITUYHUI e(peKT 60pary € BUCOKUM. MeTtogom DFT BCTaHOBJIEHHO, 11O
OKHCJIeHHS nuMeTuicyabdiny (Me2S) nepoxkcunamu (XOOH) B 3asesXHOCTI Bif, npupoy X MoxKe riepebiraty 3a
IBOMa MexaHisamamu. B peakuii Me2S 3 nepokcunom BogHIo (X=H) 6e3nocepenHim peareHToMm € moJiekysa HOOH, a
y peakuisx 3 MoHO- (X=B(OH)3) i gunepokco6oparom (X=B(OH)20OH) - peareHT, mo MiCTUTb ()ParMEHT "OKCULY
Bogu" X-(+OH)-O-. TeopeTryHe BiIHOIIEHHS KOHCTAaHT WBUAKOCTI peakuiit Me2S 3 H202, MPB i1 DPB nopiBHIoe
1:4:80 , 1110 TPaKTUYHO 36iraeThCs 3 eKCIIEPUMEHTATbHUM 3HaUEHHSIM [1J1S peakuiil okucnaeHHs Et2S. BcraHoBseHo,
110 100aBKM METACUJIIKaTa HaTPil0 IPUBOASTH O 3POCTAHHS IIBUIKOCTI OKUCIeHHs Et2S nepokcugom BOGHIO y
BOJIHMX po3unHax. OTpUMaHi [aHi y3roJIKyIOTbCS 3 MEXAHI3MOM, IO BKJIIOYAE PIBHOBA)KHE YTBOPEHHS aKTUBHOT'O
IIepOKCOIOJiCUIIKaTy Ta fioro B3aemogiio 3 Et2S. BusHaueHO KOHCTaHTY CTillKOCTi rnepokconosicumnikaty (K=1,4
J1/MOJIb) 11 KOHCTAHTY WBUAKOCTI Horo peaxkuii 3 Et2S (k = 0,15-0,3 51/moub €). 3HaiifeHo, o B peakuisax 3 Et2S
IIEPOKCOIIOiCUIIIKAT BiANOBiAHO B 6 Ta 3 pa3u akTuBHimMIi 3a H202 ta MPB, ane npu6ausHo B 20 pasis
IIOCTYIIAETHCSI [IepOKCOKapboHaTy. OTprMaHi pe3ysIbTaTu MalOTh 3HAYEHHSI [1J11 PO3POOKY HOBUX
BHUCOKOE(EKTUBHUX CUCTEM [1JIs1 BHECIDUEHHSI PiKUX [IPOAYKTIB KOKCYBaHHS, YTUJi3allii CipkOBMiCHUX

€KOTOKCHKAHTIB (eCTULMAIB, OTPYMHUX PEYOBUH) Ta MOIIYKY HOBUX 3aCTOCYBaHb KOMIIOHEHTIB KOKCOXiMiUHUX

dpaxkuiii.

Pedepar aHI1ilICHKOIO:

Object of research: the reaction of diethylsulfide (Et2S) with hydrogen peroxide (H202) and its the activated forms
in water and water-alcohol solutions (H20 / ROH) variable composition. The aim of the research: the study of the
influence of composition of the solvent water-alcohol on the kinetics and mechanisms of oxidation Et2S by
activated forms of H202; the search of optimal conditions of activation of H202 boric B(OH)3 and silicic acids in
the reactions of selective oxidation of thioethers. Research methods: the kinetic methods, GLC, pH - metry,
quantum-chemical calculations. Additions of B(OH)3 result in considerable accelerate of oxidation of Et2S by H202
in water and in the water-alcohol solutions H20 /ROH (ROH = EtOH, i-PrOH, t-BuOH, HOC2H4OH). A catalytic



effect B(OH)3 is conditioned intermediate equilibrium formation of anions of monoperoxoborate (MPB) and
diperoxoborate (DPB). A transition from water to aqueous-alcohol solutions results in the noticeable increase of
solubility of Et2S.The rate constants as uncatalytic as catalytic (kMPB and kDPB) routes of oxidation of Et2S go
down among HOC2H40OH>EtOH>i-PrOH>t-BuOH and with growth of concentration of alcohol in solution, here in
all environments of kDPB>>kMPB >>kOOH. Most interest presents system ethyleneglycol /water, which the decline
of rate constants by comparison to water solutions is the least for, and the catalytic effect of borate is high. DFT-
method showed that oxidation of dimethylsulfide (Me2S) by peroxides (XOOH) depending on nature X can flow on
two mechanisms. In the reaction of Me2S with the hydrogen peroxide (X=H) a direct reagent is a molecule of
HOOH, and in reactions with mono- (X=B(OH)3) and diperoxoborate ((X=B(OH)2OOH) - a reagent is contained by
the fragment of "oxide of water” of (X-(+OH)-O-). Theoretical ratio of rate constants of reaction Me2S with H202,
MPB and DPB is 1:4:80, that practically coincides with an experimental value for the reactions of oxidation of Et2S.
Additions of sodium metasilicate to accelerate of oxidation of Et2S by H202 in water solutions. These data are
consistent with a mechanism, including equilibrium formation of active peroxopolisilicate and its interaction with
Et2S. The constant of stability of peroksopolisilicate (K=1,4 1 /mol) and rate constant its reaction with Et2S (k =
0,15-0,3 1/mol c) were founded. Peroxopolisilicate in reactions with Et2S accordingly in 6 and 3 times more active
than H202 and MPB, however approximately in 20 times lower than peroxocarbonate. The results are of
importance for the development of new high-efficiency systems for desulphurization of liquid products of coking,
recycling of sulfur-containing ecotoxicants (pesticides, toxic substances) and the search for new applications of
the components of the cokechemistry fractions.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hazga HTII ykpaiHCBKOIO: HoBi KaTasiT4Hi CHCTEMH PO3KIIA/Y CiPKOBMICHUX €KOTOKCHKAHTIB
Ha3zBa HTII anrJificbKo10: New catalytic systems of destruction of sulphur-containing ecotoxicants
HTII, aKy nepenba4asiocsi CTBOPHTH:

IIpuunnu, yepe3s saki HTII e Gysio cTBOpeHO:

OTpHuMmaHi pe3yJIbTaTH:

l'asy3s 3aCcTOCyBaHHS:

PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: 3anpononosani karanituyti cuCTeM, 1o MOKYTh GYTH BUKOPUCTaHI B TIONIYKY HOBUX HLJISXIB
3HecipueHHs HaPTOBUX PPaKLii, piIKuX NPONYKTiB KOKCYBaHHS Ta PO3KJIaly CIpKOBMICHUX €KOTOKCUKAHTIB,
CKJIaJAI0TCSl 3 BOJHUX Ta BOJAHO-CIIMPTOBUX PO3UUHIB IEPOKCUA BOIHIO, aKTUBOBAHOT'O GOPHOIO KucioToo H3BO3
abo meracuiikatoM Hatpio Na2SiO3. BcTaHOBIEHO, 10 KATAIiTUYHUI €(EKT B OKUCJIEHH] JieTUICYIbQiny
06YMOBJIEHO IPOMDKHMM YTBOPEHHSM MOHOIIEpOKCO60paTy, aunepokcodopary (y Bunazaky H3BO3) ta
nepokcornosicunikary (Na2SiO3).

ConiaibHO-€eKOHOMIYHA cnpsamoBaHicTe HTII:
Bnyins HTII Ha moBKiJjis:
BnposapaskeHHst HTII: He supoBamxeHo
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: He BusHaueHO
3aKiHYeHHs eTaly:
Crno>kuBavi NPOAYKILii: [TifnpreMcTBa KOKCOXIMIYHOI IPOMUCIIOBOCTI
IlepcrieKTHBHI PUHKH: Vkpaina
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHMUI 06CAT iHBECTHLLiH, THC. TPH.: 0
IIpaBa, 0 HaAI0THCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HasiBHicTh Oi3Hec-mJiaHy: Hi
TexHiKO-eKOHOMiYHe OOrpyHTYBaHHSI: Hi
IloTeHniaIbHUH 00CAT IPOJAXKY, THC. TPH.: 0
OuikyBaHHI T€PMiH OKYMHOCTi (POKiB): He BusHaueHO

JopaTkoBa iHdopManist: 3a noroBopamu
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