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N3YYEHUE KNHETUKU AACOPBIIN METUWIOPAHXKA U KOHI'O
KPACHOTI'O 1 X ®OTOKATAJIUTUYECKOT'O PA3JIOKEHUA HA ZnO,
OYHKIIMOHAIN3NPOBAHHBIM ITOJUBUHWJIIIUPPOJIUTOHOM!
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PaGota rmocBsiiieHa IMpuMeHEHIIO HOBOTO KOMITO3UTHOTO MaTepHaa, CoIepxKailero okcua muHKa (ZnO), Momu-
dumpoBaHHoro nonuBuHWINMppoauaoHoM (ITBIT), mwist ancopOIMOHHOTO 1 (DOTOKATATUTUYECKOTO YIATCHUS
MeTIopaHka 1 KoHro KpacHoro. [Tocie Hanecenus I1BI1 Ha ZnO BenmumHa IIOBEPXHOCTU U pa3Mep HOp KOMITO-
3uta ZnO—T1BIT yBenmuurBaroTcst. 3To okasbIBaeT BasKHOE 3HaYeHue Monuduumpyoiiei nodasku [TBIT mis mo-
BeeHust KoMrtosuTa okcun Metayuia—I1BI1. Ipumenenue metona @ypbe—MK-crieKTpocKoIiy ycTaHOBUIIO MpHY-
3HAaKW XUMHUUECKOTO B3aMMOIEHCTBIS OKCHIIA IIMHKA C PA3TMYHBIMUA (DYHKIIMOHATBHBIMUI TPYIITAMU MOJTMBUHII-
MUPPOJIMIOHA, KOTOPOE CITIOCOOCTBYET YIATICHUIO a30KpacuTesIeii u3 BOomHOM crcTeMbl. [IpoBeneHo moapobHoe
M3y4YeHre KUHETUKHU COPOILIMOHHOTO YIaJleHWs] METUIOPAaHXKa M KOHTO KPacHOTO M3 BOTHBIX PACTBOPOB B IPUCYT-
crBum Kommnosuta ZnO—I1BI1. TToka3aHo, 4To CKOpOCTh ancopOIi 000MX KPaCUTEIIEi COOTBETCTBYET KMHETHYC-
CKOI MOJIe/IN, ONMChIBAEMOI ypaBHEHUEM TICEBIO-HYJIEBOTro Nopsiaka. KiHeTrKa, oIrvchIBatoNias MexaHu3M aji-
copOLmM, ObUIa MCCIIeIOBaHA Ha ocHOBe Moneu boitna 1 BHyTprmiddy3noHHo Moaen. beuto ycraHoBIeHO, 4TO
afcopoLmst KpacuTeseit Ha HaHokommnosute ZnO—I1BI1 koHTponmpyeTcst mpexne Beero M dy3ueil yepes rpaHu-
11y pasnena (BelHel auddysueit), a mepeHoC KpacuTeltst BITyOb 3epeH UTPaeT MEHBIITYIO POJib, YeM TTEPEHOC MEKITY
3epeH. [TomydeHHbIe BeJTMUMHBI aICOPOIIMOHHOM EMKOCTH IO METUIOPAHIKY OOJIBIIIE, YeM eMKOCTH TT0 KOHTO Kpac-
HOMY, UTO OOBSICHSIETCSI HATMYUEM JTOTIOTHUTEIbHOM (DYHKITMOHATLHOM TPYITITHI M pa3IMIHBIMU pa3MepaMy MoJie-
KyJ KpacuTtesieit. OGHapy>kKeHO TakKe, UYTO KaTaTMTHIECKOe pa3ioxkeHe KpacuTenieil YM-061ydeHueM 3HaYNTe b~
HO Bo3pacTaer rocie n1odasok H,O,.
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YECKOC pa3JIOKEHUE
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Kinetic Studies of Methyl Orange and Congo Red Adsorption
and Photocatalytic Degradation onto PVP-Functionalized ZnO
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This study has focused on the applications of newly prepared zinc oxide (ZnO) composite with polyvinyl pyrrolidone
(PVP) for adsorption and photocatalytic removal of methyl orange and congo red. Both the surface area and pore size of
ZnO—PVP composite are relatively higher than the simple of unmodified ZnO. This finding signifies the role of PVP in
the composites of metal oxide—PVP. The FT—IR analysis showed the chemical interactions of zinc oxide and different
functional groups of polyvinyl pyrrolidone, which contribute significantly in removing the azo dyes from the aqueous sys-
tem. A detailed kinetic study of the sorption used to remove methyl orange and congo red from aqueous solutions by
ZnO—PVP composite was undertaken. Pseudo second order kinetic model was found to be best applicable for both the
dyes. The mechanism governing the adsorption kinetics was examined by employing the Boyd and intraparticle diffusion
models. The results confirmed that the adsorption of dyes by ZnO—PVP composite is mainly controlled by film diffuision
(external diffuision) and internal transport of dye is inferior to the external transport. The obtained adsorption capacity for
methyl orange is higher than that for congo red due to the presence of an additional functional group and size of the dye.
The photocatalytic degradation of dyes with UV light was found to increase significantly with the addition of H,O,.
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Abbreviations: PVP — polyvinyl pyrrolidone, PZC — the point of zero charge.
! Monuas Bepcus cTaTbu omyosmkoBaHa B “Kinetics and Catalysis”, Ne 5, 2020.
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