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N3YYEHUE BJIUAHUA TAPAMETPOB PEAKIIUH
HA KATAJIMTUYECKOE OKUCJIEHHUE I'/TIOKO3bl
C UCITOJIB30BAHUEM Pt/Al,O3

A.H. Ilempoesa, /1.10. I]eemkoe, H.B. J/lakuna, B.IO. /lonyoa, M.I'. Cynoman
Tsepckoii cocyoapcmeennblli mexHuiweckui ynugepcumem (2. Teepw)
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AHHoTauusi. ['ereporeHHbli KaTaau3 JEKUT B OCHOBE OOJBIIMHCTBA KPYIHBIX
MPOMBILIUIEHHBIX XUMUYECKUX MPOLIECCOB. AKTYalbHOCTh OKUCIEHUS TITHOKO3bl KaTaTUTHYECKUM
METOJIOM  OOYCJIOBJI€HA HECKOJIBKUMH  KIIOUEBBIMH  (pakTOpamu, KOTOpBIE  KacaroTcs
NPOM3BOJICTBA IEHHBIX XMMHMYECKMX BELIECTB, HCIOJIb30BAHUS BO30OHOBIISIEMOIO ChHIpbS H
HKOJIOTMYECKON YCTOMYMBOCTU. ' €TepOreHHOe KaTaJTuTHYECKOE OKHCIEHHE IIIIOKO3bl 00Jaaaer
PSAAOM TMPEUMYIIECTB MO CPaBHEHHUIO C TPATUIIMOHHBIMH (EPMEHTATUBHBIMH METOJAMHU, XOTS
(bepMeHTaTUBHBIE METOJbl TAaK)K€ HMEIOT CBOM JIOCTOMHCTBA. ['eTeporeHHble KaTanu3aTopbl
00bIyHO Oosiee cTabuiabHBL, 4YeM (epMeHThl. OHM MeHee YyBCTBUTENbHBI K H3MEHEHHSIM
temneparypbl, pH 1 mpuCyTCTBUIO MHTHOUTOPOB. ['eTeporeHHble KaTalIu3aTOPbl MOKHO JIETKO
OTJIENUTh OT PEAKLUMOHHOW CMECH M PETEHEPUPOBATh ISl MOBTOPHOIO MCIOJIB30BAaHUS. OTO
CHI)KAeT 3aTpaThl Ha MPOIECC U YMEHBIIAeT KOJIMYeCTBO oTXx0n0B. Llenp manHO#l paboThl —
UCCIIEIOBaTh OCOOCHHOCTH  KaTaJUTHUYECKOTO OKHCICHHs TJIFOKO3bI, IPOaHAIN3UPOBAThH
MEXaHU3MbI PEAKIMI ¥ OLICHUTH BIUSHUE PA3TUYHBIX (hakTOpoB Ha A3(PEKTUBHOCTH mporiecca. B
JAaHHOM paboTe MPUBOIWIOCH BAPHUPOBAHUE YCIOBUN OKHCIEHHS TJIIOKO3BI C MCIIOJIb30BAaHUEM
katanu3aropa 3%Pt/Al,O3. Bbutr MOMydeHBI ONTHUMAlbHBIE 3HAYEHHS CCIEKTUBHOCTH M
koHBepcun D-rmtoko3sl: 77,63 u 72,71 % cOOTBETCTBEHHO.

KuroueBble ci10Ba: reTeporeHHbli KaTalinus, KaTalu3aTopbl, okucienue, D-ritoko3sa.

DOI: 10.46573/2658-7459-2025-4-84-90

84



Ne 4 (28), 2025 BectHuk TBEpCKOro rocyjapcTBEHHOTO TEXHUYECKOTO YHUBEPCUTETA

Cepust «CTpOUTENBCTBO. DIIEKTPOTEXHUKA U XUMUYECKUE TEXHOJIOT UM

BBEJIEHUE

CylecTBYIOT pa3iMyHble METOJbl OKHCIEHMs IJIFOKO3bl [0 TIJIIOKOHOBOM KHCIIOTHI,
BKJI0Yass ()epMEHTATUBHOE, KAaTAIUTHYECKOE, IEKTPOXUMHUYECKOE U XUMHUYECKOE OKHCIICHHE.
Ha mponecc KaTaquTHUYECKOIO OKMUCJICHUS BIMAIOT pasivyHble (DAKTOpbl, TaKHe Kak THII
KaTajm3aropa, TeMmieparypa, pH, gaBneHue kuciopoja, Ha3arpy3ka Ha KaTajau3aTop, CKOPOCTb
HepeMeluBaHMsl U BpeMs PeakLnu.

I'mokoHOBasi KUCIIOTa M TJIIOKOHATHl HAXOMAT IMPHUMEHEHHE B MHILEBOW MPOMBIII-
JIEHHOCTH, (hapMaleBTUKE, KOCMETHUKE, CTPOUTEIbCTBE U T.1. B mpolecce OKHCIEHUS INIFOKO3bI
70 TJIOKOHOBOHM KHCIIOTBI TMPOBOMSATCS HMCCIEIOBAHUS M pa3pabOTKU HOBBIX AP (PEKTUBHBIX
KaTaJln3aToOpoB, ONTUMH3AlMs YCIOBUM peakuMH, H3y4eHHE MeXaHu3Ma peakuuu u
UCIIOJIb30BaHUE BO30OHOBIISIEMOTO CHIPbS JIJIsl TPOM3BOJICTBA ITIOKO3bI [1-3].

KaraiuTuueckoe OKHCIEHHE TIJIIOKO3bl, HECMOTpS Ha CBOI IMEpPCHEKTUBHOCTD,
CTaJIKMBaeTCI C psgoM TpolieM, KOTOpble HEOOXOauMO pemuTh Uit 3((HEKTUBHOTO
IPOMBIIIJICHHOTO HCIOJb30BaHUS pa3padaTbiBa€MbIX TEXHOJIOTUH. JlocTHMKEHUE BBICOKOM
CEJICKTUBHOCTH B OTHOIIECHUH >KEIaeMOro IPOJIYKTA SIBIISETCS OJHOW W3 TJAaBHBIX 3aJ1ad.
Kartanutnueckoe OKHCIEHUE TIF0KO3bl CONIPOBOXKIAETC 00pa30BaHUEM LIETIOT0 Psijia MPOAYKTOB:
TJIFOKOHOBOHM KHCIIOTHI, (PYKTO3BI, JUOKCHIA yriepoga u T.n. Pa3paboTka Karaam3aTopoB H
YCIOBHUH, KOTOpbIE OOECIEeUMBAIOT IPEUMYILECTBEHHOE OO0pa30BaHME LEJIEBOT0 IPOAYKTa,
NpeCTaBIsieT CO00H CIOXKHYIO 3amady. Karamm3aTtopel MOTYT J€3aKTHBHUPOBATHCS B IPOLECCE
OKHMCIICHMs TJIIOKO3bl H3-32 Pa3IMUYHBIX IPHYUH, TaKUX KaK OTPaBJICHHE KaTaJIUTHUYECKUX
[EHTPOB, O0pa30BaHME YTJICPOMUCTHIX OTIOKEHUH (KOKCOBAHWE), BBIMBIBAHHE AKTUBHOTO
KOMIIOHEHTa, U3MEHEHHE CTPYKTYpbl KaTaiau3aTopa u T.A. [loMck crmoco0oB IMpenoTBpamieHus
JIe3aKTUBAIlMA W YBEIMYCHHUS CPOKa CIYy)KOBl Karajam3aropa SBISETCS CIOXKHONH Hay4YHO-
TEXHUYECKOH 3anayeil. B mporecce OKMCIEHUS MOTYT HMPOMCXOJUTH MapajuleibHbIE peakiuy,
TaKMe KaK OKHCJICHUE MPOJIYKTOB PEaKIMy J0 HEeXKeIaTelIbHbIX coeAnHeHui (Hampumep, 1o COy)
[4]. OTO cHMXKAeT CEIeKTHMBHOCTb M BBIXOJ L€JIE€BOro mpoaykra. HeoOxoaumo paspabarbiBaTh
KaTaJIM3aTOphl W YCIOBHsS, KOTOpBIC TMOJNABISIIOT KOHKYPEHTHBIE peakuuu. Hexoropsie
KaTaJln3aTopbl, OOJIaZlalolIe BBICOKOH AaKTMBHOCTBIO U  CEJIEKTUBHOCTBIO  (Hampumep,
conepkamie OJaropogHble METallbl), MOTYT OBITh jJoporumu. I[lowck Oosiee AEMIEBBIX H
JOCTYITHBIX KaTaJIUTUYECKUX MAaTEPUANIOB SIBJISIETCS aKTyallbHBIM B HacTosee Bpems [S].

[lorHOe TOHMMaHWE MEXaHM3Ma KaTAIUTHYECKOTO  OKHUCIEHHsS TJIIOKO3bl  Ha
MOJIEKYJISIPHOM YpPOBHE HEOOXOAMMO AJs pa3paboTku Oosee 3(h(HEeKTUBHBIX KaTalM3aTOPOB H
ONTUMU3AIMHA YCIIOBHH KaTAIUTHYECKOTO0 OKHCIeHHsA. OJHAKO MEXaHW3M JTOH CII0KHOU
pEaKIMHU 70 CHX MOp HE MOJHOCThIO U3y4eH. PazpaboTka KaTaluTHYECKUX MPOLIECCOB OKUCICHUS
TIIFOKO3BI, KOTOPBIE YKOHOMHYECKH KOHKYPEHTOCIIOCOOHBI 10 CPaBHEHHIO C TPaIUIIMOHHBIMHU
MeTofaMu (Hampumep, (QEepMEHTATUBHBIMH MPOLECCAMU WM XHUMHUYECKMMU METOJaMH ¢
UCTIOIP30BAHUEM  CHJIBHBIX ~ OKHCIIWTENeH), SBISETCS  BaXHBIM  yCJIOBHEM JUIST  HUX
MPOMBILUIEHHOTO BHEAPEHHUs [6].

Karanmutudeckne METOAbI OKHCICHHS TIIFOKO3BI MOTYT OBITh 00Jiee SKOJIOTUYHBIMH, YeM
TPaIUIIMOHHBIE XUMHUYECKHUE METO/Ibl, TIOCKOJIBKY OHU CIIOCOOHBI (PYHKIIMOHHUPOBAThH MpH OoJiee
MSTKHX YCJIOBUSIX (HH3KHE TeMIepaTypbl W JaBJIEHUS), HCIIOJNB30BaTh MEHEE TOKCHYHBIC
peareHThl U MPOU3BOJUTH MEHbIE O0TX0/10B. Hanmpumep, Ucnonb30BaHUE KUCIOPOJa B KaueCTBE
OKHCIIUTENS U BOJHBIX PACTBOPOB B KaueCTBE CPEJlbl PEaKIMU Oosiee 3KOJIOrMUeckr 0e30MacHo,
YeM HCII0JIb30BAHUE CUIIBHBIX OKUCIIMTENEH U OPraHU4EeCKUX PacTBOPUTENEH [7].

OKucneHue TrIoKO3bl J0 TJIFOKOHOBOM KHUCJIOTHI — BaKHBIM MPOLIECC, KOTOPBIA IIUPOKO
INPUMEHSETCS B IPOMBIIIIJICHHOCTH.
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Ha puc. 1 MMpeACTaBJICHA CXEMA KAaTAIUTUICCKOT'O OKHUCJICHHU A INTFOKO3BbI.
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D-rmoko3a D-rnrokoHoBas KMCII0TA

Puc. 1. Cxema KaTaJIMTUYECKOTO OKUCIIEHMS TITFOKO3BI

B nannHoli paboTe MPHUBOIATCS pe3yibTaThl MOAOOpa ONTHMAIBHBIX YCIOBUN KaTaiH-
TUYECKOTO OKHUCIIEHHs TIJIOKO3bl. [Iporecc BBIMOIHsUICA B BOJHOM cpeie B NPUCYTCTBUH
kartanuzaropa 3 %Pt/Al,Os.

MATEPHUAJIBI U METO/IbI

Memoouxa oKucienus 2noKo3bl KAamaaiumu4ecKum Memooom

B nanHoli pabore wu3yuancs Mpolecc KaTalUTHUYECKOTO OKHMCIEHHUS TJIIOKO3bI JI0
[JIFOKOHOBOM KHCJIOTHI B MPUCYTCTBUU IJIATHHOBOTO KaTalan3aTopa, HAHECEHHOTO HA OKCHIHBII
nocureab Al,Os.

PeakTtop Tepmocratupyrot 1o 60—80 °C. 3atem uepes mtyep 3arpyxatot 0,7 T TIH0KO3bI
u 0,1-0,15 r xkaramuzaropa, 18,5 Ma Boapl. 3aTeM OTACIBHO PACTBOPSIOT SKBUMOJSIPHOE
KonuyecTBO nopmenaynBatomero areata NaHCO3 B 6,5 M Bozbl, yepe3 IITyUEp MPUITUBAIOT
1,5 mi aToro pactBopa. B nanpHeitmem yepe3 kaxasie 30 MUH B TeUEHUE 2,5 4 NPUIUBAIOT 1 M
NaHCOs;. ITocne nobapnenus Bcero konuyectsa NaHCOj3 peakmuro BeayT emie 30 mun. OOriee
BpeMsl peakIMu cocTaBisieT 3 4. Temneparypy peakiiMOHHONW CMECH TMOJICPKUBAIOT MoJdauei B
pyOamiky peaktopa u3 TepMmocTara. llepememmBaHue peaKIMOHHOW MacChl OCYIIECTBISIOT
MOJAKTIOYEHUEM MArHUTHOW MeMIajku ¢ KoiaumdecTBoMm o0opoToB 1 000 o6/MuH. 3ateM mojaroT
KHCJIOPO/ 4epe3 WITyllep W3 Ta30BOro OauloHa, C IOMOIIBI0 pOTaMEeTpa YCTaHABIMBAIOT
CKOPOCTh MPOXOXKAeHUs Ta3a 450 Mi/MuH.

B xome anamm3a Obuta HCMONBb30BaHa Xpomarorpadudeckas cuctemMa «XpomaTdk-
Kpucrann BOXKX 2014», cnabxenHas pedpakToMeTpuieckimM aeTekropoM. CrcreMa ocHalleHa
BAKYYMHBIM JIETA3aTOPOM, TEPMOCTATOM KOJIOHOK U M30KpPAaTHYECKUM HAcOCOM C aBTOMa-
TUYECKOM MPOMBIBKOM pabouMx IUTYHXKEpPOB, a TakkKe o00OpyJIoBaHHEM Ui OYUCTKU
pacTBOPUTENS, UTOIHHBIM MTOPTOM M aHATTUTHYECKON KOJOHKOH. B kauecTBe HEMOABMKHON (ha3bl
OBLT KCITOJIb30BaH MOJMMEpPHBIN HocuTenb Reprogel-H.

PE3YJBbBTATbBI UCCJIIEAOBAHUA

B nganHoM wuccnenoBaHuMM ObUT TPOBENEH MMOAOOpP ONTHUMAIbHBIX YCIOBUH KaTalu-
TUYECKOTO OKHUCJIEHHUS TJIIOKO3bl IOCPEICTBOM BapbUPOBAHMS TeMIepaTyphl. [ oneHku
3¢ (HEKTUBHOCTH MPUMEHEHHBIX YCIOBUN UCTIOIB30BAIMCH CIENYIOIIHNE TapaMeTPhl:

KOHBepcHs cyocTpata nocie 180 MUH SKCIIepUMEHTA,;

CEJICKTUBHOCTBH K 00Pa30BaHHUIO IIEJIEBBIX TPOIYKTOB Tociie 180 MUH HSKCIIEpUMEHTA.

Pesynbrarel uccnenoBaHUs BIUSHUSA TEMIEpaTypbl Ha MPOLECC KaTATUTHYECKOTO
OKHCJICHHUS TJIIOKO3BI ITPE/ICTaBICHBI Ha puUC. 2.
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Puc. 2. CpaBHuTenbHas AuarpaMma CeleKTUBHOCTU U KOHBEPCUU
IIPU Pa3HBIX TEMIIEPATYPHBIX YCIOBUAX

W3 pucyHka BUJHO, YTO HAaUMEHbIIAS CEJIEKTUBHOCTh M KOHBEPCHS HAOIIOAAIOTCS MPHU
temneparype 80 °C, u cocrasisor 51,04 u 40,56 % cOOTBETCTBEHHO. JTO CBSA3aHO C
KapaMmenu3anueil T1ioko3bl. Kapamenuzauuss — 53TO  CHOXKHBIA IIPOLIECC TEPMUUYECKOIO
pa3lioKEHUsI caxapoB, KOTOPBIA IPOUCXOAUT TPHU BBICOKUX Temreparypax. Kapamenuzamms
MPUBOAUT K pacnaiy IJIIOKO3bl, TEM CaMblM CHH)Kasl €€ KOHLIEHTPALUIO B PEAKIIMOHHOW CMECH.
DTO HAMPSMYIO YMEHBIIAET KOJIMYECTBO TJIFOKO3bI, JOCTYITHOM JIJIsl KAaTATUTUYECKOTO OKUCIICHHUSI,
U, CIIeIOBATEeNbHO, CHIDKAET KOHBepcHio. Kapamenusanus npuBoAUT K 00pa3oBaHUI0 MHOKECTBA
MOOOYHBIX MPOAYKTOB, TAKMX KaK albJETH/Ibl, KETOHBI, OPTAaHMYECKUE KUCTOTHl U MOJMMEPHbBIC
COEIMHEHUSI.

Peakunusa npu 60 °C Takke He MOKa3zajla BBICOKMX PE3YJbTATOB CEJIEKTUBHOCTH, HO
koHBepcust coctaBuia 80,08 %. DTo MOXKeT OBITH CBSI3aHO TE€M, YTO aACOPOLMS U aKTHUBAILIUS
MOJIEKYJI KUCIOPOJa Ha MTOBEPXHOCTH KaTaau3aTopa HeAOCTaTOYHO 3(PPEeKTUBHBI. ITO MPUBOAUT
K HEMOJIHOMY WJIM HECEJICKTUBHOMY OKHCJICHHUIO TITFOKO3BI, KOTJ]Ja BMECTO 00pa30BaHUs 11€JIEBOTO
MPOJYKTa MPOUCXOAUT 00pa3oBaHHE CMeCH MPOAYKTOB. [Ipyu HHU3KOI Temmeparype W BBICOKOH
KOHBEPCHUU BpeMsI KOHTAKTa TJIFOKO3bI C KaTaM3aTOPOM YBEITUYMBACTCSA. ITO MOXKET MPUBOIUTH
K TMOCIE0BAaTEeIHbHOMY OKHCIEHHUIO IIEJIEBOTO MPOAYKTA /10 MOOOYHBIX MPOAyKTOB. Hampumep,
00pa3oBaBIIasCsl TJIIOKOHOBAs KHUCIOTa Jajiee OKHUCISAETCS 10 00Jiee MPOCTHIX OPraHHUYECKUX
kucioT win CO;.

OnTumansHOE IpoTeKaHue peakiuu Haomogaetcs npu 70 °C, Tak KaK U CEJIEKTUBHOCTD U
KOHBEpCHUs JOCTAaTOYHO BbICOKH, 77,63 u 72,71 % coorBerctBeHHo. IIpu 70 °C pmocturaercs
ONTUMAaJIbHAsT SHEPTHs aKTUBAIMHU JUIsi 00pa3oBaHMs IEJEBOTO MpoaykTa. [Ipu Gonee HUBKUX
TEMIEpaTypax dHEPTUs MOXKET ObITh HEIOCTATOYHOU st A3PPEKTUBHOTO MPOTEKAHUS MpoIiecca
KaTaJIATUYECKOTO OKHUCJICHHS, a MpU 00Jie€ BBICOKUX TEeMIIepaTypax MOTYT aKTHBHUPOBATHCS
HEeKeNaTeNlbHbIe TO0OYHBbIe peakiuu. JlecopOIus TIIOKO3bl W KHCIOPOAAa Ha IMOBEPXHOCTH
KaTajau3aTtopa sSBJSETCS BaKHBIM 3TAllOM KaTaJluTHyeckoro npouecca. [Ipu temneparype 70 °C
MOJKET JIOCTHTaThCS ONTHMAIBLHBIM OallaHC MEeXAy anacopOlmeil peareHTOB M JecopOuuein
npoAykToB. CIMIIKOM HHU3Kas TeMIlepaTypa MOKET MPEmsTCTBOBATH aJICOPOIMH, a CIUIIKOM
BBICOKAs — IIPUBOMTH K IECOPOIIMH PEareHTOB JI0 TOr0, KaKk OHHU YCIECIOT MPOpearupoBaTh.

PactBopuMoOCTs KHCIOpOAAa B BOJE YMEHBIIAETCS C MOBBIMIEHHEM TeMmriepaTypsl. [lpu
ciMIIKoM BbIcokuX TemmepaTrypax (80 °C um Bbllle) KOHLIEHTpaLMs KUCIOpPOJa B pPEaKLIMOHHON
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CMECH MOXET CTaTh JTUMUTHPYIOIIMM (AKTOPOM, HYTO 3aMEUIUT CKOpPOCTh peakmuu. [lpu
temriepatype 70 °C MokeT ObITh JOCTUTHYT ONTHMAJIbHBIA OajaHC MEXKIy PacTBOPHUMOCTHIO
KHCJIOPOJ1a U CKOPOCTHIO pEaKLIUU.

CHmwkeHre KoHBepcHH Toko3bl mpu 70 °C cBs3aHO ¢ WHTHOMPOBAHMEM IIpoIlecca
00pa3oBaHMsl TIIIOKOHAT-MOHA M AaKTUBALMEW MapauIeIbHOTO IMYTH MPOTEKAHUs PEaKIuu —
M30MEPHOT0 IIPEBPAIICHUS TIIIOKO3bI BO GPYKTO3Y.

Tak>ke B X0/1€ MCCIEAOBaHUS CPABHUBAIIUCH 3HaUeHUs PH peakiimoHHON Macchl.

B Tabnune npuBeneHo cpaBHeHue PH peakunoHHON Macchl B Hadaje, cepeliHe U KOHIIE
peaxkuu.

CpaBHeHnue 3HaueHus PH B nporiecce peakuu

Temnepatypa, °C | pH nauano pH 50 % pH xonery | KonBepcusi | CenekTUBHOCTh
60 5,80 7,30 9,13 61,05 80,08
70 5,32 6,31 7,94 77,63 72,71
80 5,90 7,20 8,50 51,04 40,56

W3 Tabnuuel BUIHO, 4TO 3HaueHue PH JocTHraeT MakCMMallbHOTO 3HaueHus mpu 60 u
80 °C. DOty 0co0eHHOCTh TPOTEKAHHWS pPEAKIUU MOXKHO OOBSICHUTH YMEHBUICHUEM
CEJICKTUBHOCTU OKHUCIEHHUS D-Tioko3pl. YMEHbIIEHHE CENEKTUBHOCTU KATAIUTUYECKOTO
npouecca npu yBenuueHHMH pH 0O0YyCIOBIEHO CIOXHBIM B3aMMOJECHCTBHEM pa3iIMYHbIX
(akTOpOB, BKIIIOYasi H3MEHEHNE MEXaHU3Ma PEaKLUU, COCTOSHUS KaTaln3aTopa U CTaOMIbHOCTH
poIyKTOB. Beicokuiit pH MoXxkeT crmocoOCTBOBATh aKTUBAIIMHN HECEIEKTUBHBIX MyTEH OKHCIICHUS,
HOPUBOANUTE K Jerpajallii KaTajlu3aTopa WIM pPasIokKEeHMIO 1eseBoro mpoaykra. Ilonumanue
ITHX MEXaHW3MOB TTO3BOJIIET ONTHMU3HPOBATH YCIIOBHS PEAKIIMH U TOBBICUTH CEIEKTHBHOCTH
KaTaJIMTUYECKOTO OKUCIIEHUS TIIIOKO3bI.

3AKJIIOYEHUE

ITo pe3ynbTaTaM NMpOBENEHHBIX MCCIENOBAHUI MOJ00pa ONTUMAIbHBIX YCIOBHH MpOBe-
JIEHUS KaTAIUTUYECKOT0 OKUCIeHHs D-Ti1r0K03bl MOKHO clienaTh CAeIyIOLIUE BbIBODIL:

1. OnTuManbHble 3HAYEHUS CEJIEKTUBHOCTU M KOHBEPCHM INPH MPOBEIEHUHM KaTaUTH-
yeckoro okucienus: D-rimroko3sl Habmoparotes pu 70 °C (77,63 u 72,71 %).

2. Tlpoenenue peakiuu npu 60 m 80 °C Bemer 3a co0oil oOpa3oBaHHE MOOOYHBIX
MPOJYKTOB OKUCIICHHUS.

3. OntumansHoe 3HaueHne PH HaxoauTcs B uHTEpBae 7-8.
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STUDYING THE EFFECT OF REACTION PARAMETERS ON CATALYTIC
OXIDATION OF GLUCOSE USING Pt/Al,O4

A.l. Petrova, D.Y. Tsvetkov, N.V. Lakina, V.Yu. Doluda, M.G. Sulman
Tver State Technical University (Tver)

Abstract. Heterogeneous catalysis is the basis of most large-scale industrial chemical
processes. The relevance of glucose oxidation by catalytic methods is driven by several key
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factors that relate to the production of valuable chemicals, the use of renewable raw materials,
and environmental sustainability. Heterogeneous catalytic oxidation of glucose offers several
advantages over traditional enzymatic methods, although enzymatic methods also have their own
merits. Heterogeneous catalysts are generally more stable than enzymes. They are less sensitive
to changes in temperature, pH, and the presence of inhibitors. Heterogeneous catalysts can be
easily separated from the reaction mixture and regenerated for reuse. This reduces the cost of the
process and the amount of waste generated. The purpose of this work is to investigate the features
of the catalytic oxidation of glucose, analyze the reaction mechanisms, and evaluate the impact of
various factors on the efficiency of the process. This paper presents the results of varying the
conditions of glucose oxidation using a 3%Pt/Al,O; catalyst to achieve optimal selectivity and
conversion, 77,63 and 72,71 %, respectively.
Keywords: heterogeneous catalysis, catalysts, oxidation, glucose.
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