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oNnTMMU3ALNA NMPOLIECCA ®OTOKATAJIUTUYECKOTO
PA3JIOXKEHMA TETPALLUKJIMHA
C UCNOJIb3OBAHUEM AUOKCUAA TUTAHA,
HAHECEHHOIO HA NPUPOAHbBIA LLEONIUT

Tempayuraun (TLI) s613emces 00HUM U3 Haubosee HaCMO NPUMEHSEMbIX AHMUOUOMUKO86. B cés3u ¢ puckom, evi3vieaembim yc-
MOUMUBLIMU K AHMUOUOMUKAM NAMOEHAMU, HEOOX0OUMOCHb OHUCMKU CMO4HbIX 600, codepacauyux TLI, seasemes akmyanvHoll.
B pabome npedcmaenennt pesyrbmamol pomoxamanumuyeckoeo pasaogncenust TI[ 6 6o0nom pacmeope c ucnonvsosanuem TiO,,
HAHECeHHO20 Ha NPUPOOHbLl yeonum (kaunonmuaoaum — Ka-m, ) npu YD-06ayuenuu 6 peakmope nepuoouyeckoeo deicmeus.
Bnepebie ons pazpabomku mouroii modeau 0as ghomokamanumuueckoeo pazioxceruss TL[ nod deiicmeuem YD-obnyuenus Ooi-
A4 UCNOAb308AHA UCHMPAAbHAS KOMNO3UMHASA KOHCIMPYKYUS, OCHOBAHHAS HA MemMOode NOBEPXHOCIMH020 OMKAUKA 0151 OUEHKU UH-
OUBUOYANLHBIX U B3AUMHBIX GAUSHUL HECKOAKUX KAACCUMECKUX NApamempos Kak Ha pazrodxcenue TLI, max u yoanrenue obueeo
opeanu4eckoeo yenepooa. Jlns ananusa npoyecca usyueHo mpu 8aicHvix napamempa: pH, konuenmpayus kamaauzamopa u KoH-
uenmpauus TLI; omicauxom npoyecca cuumanu cmenens pazaodnceruss TI[. Pe3yabmamol dKcnepumenmos Oviau adanmuposanbvl K
MOOensm K8aodpamuHHvix noaunomos. Makcumanvhas cmenens paznoxcerust (> 77%) TII 6vira docmuenyma npu onmumanbHbix
yeaosusx nposedenus npovecca (pH — 5,9, konyenmpauyus kamaauzamopa — 0,30 ¢/om’ u TI[ — 8 me/0m’) npu obayuenuu 6 me-
yenue 60 mun. Konyenmpayus o6ueeo opeanu1ecKoeo yeaepood, no KOmopoil OUeHU8AAU MUHEPAAUZAUUIO UAU CIENeHb OKUCACHUS
T, 3HauumenvHo CHUMICAAACH 8 ONMUMAABHBIX YCA08UAX, docmueas ~ 54% uepes uembipe uaca. DKkcnepumeHmanvhvie 0aHHvle
CORNACYIOMCS € NPOCHOZUPYEMbIMU, YO YKA3bIGAA0 HA IPDEKMUBHOCMb UCHOAB3YEMOU MOOeAU U YCHEeUIHOCHb ee NPUMEHEHUs
015 onmumu3sayuu yeroeuti pomoxamanusa. Keaopamuunas mooens Xxapakmepus08aaach 8vbicokum kodgguuyuenmom R? (0,980)
u gvicokum F-3nauenuem, noomeepoicoas, umo mooenb npueooHa 015 NPeoCcKasbl8aHUs IKCNepUMEHMANbHbIX pe3yibmamos. bo-
Jlee moeo, CKoppeKmuposartoe 3naverue R’ ouens 6ausko Kk ghaxmuueckomy, ymo se6as1emcs ewe 00HUM 00KA3amenbCmeom npa-
suabHocmu evlbopa modeau. Hauanvnas konuenmpauyus T u dosuposka kamaauzamopa — 0CHOGHble paKmopbl, eausiiouue Ha

domorxamanumuueckoe paznoxcerue T1] c ucnonvzosanuem TiOZ/Kfz—m"pup.

Kawuesvie croga: MuHepaausauu, I’llepOaHblﬁ ueoaum, mempayuKiuH, SKCNePpUMEeHmMaabHas cxema.

BBEAEHUE HOCTHBIX, TMOA3€MHBIX, CTOYHBIX W IUTbEBBIX

BOJIaX Ha YPOBHSX OT HI/I 10 MKT/nm? [1, 2]. W3-

3a mocyiiemnHue HECKOJbKO JeT aHTUOMOTUKU | BECTHO, YTO IIMPOKOE MCIOJb30BaHWE aHTUOU-

W X META0OIUTHI ObLIU OOHAPYXKEHBI B IOBEPX- | OTMKOB HEOOXOAMMO JIJISI COXPAHEHU S 300POBbS
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ONTUMIBALIA ®OTOKATAIIITUYHOI'O PO3KIIALY TETPALLMKIITHY
3 BUKOPUCTAHHAM JIMOKCUIY TUTAHY, HAHECEHOI'O HA TIPUPOJTHUM LIEOJIIT,
METOJOM AHAJII3Y HA TTOBEPXHI BIATYKY

Terpauukiin (TL[) HasexuTh 10 aHTUOIOTHUKIB, SIKi 3BUYAITHO 3aCTOCOBYIOThCSI. OCKIJIbKM iCHYE PU3UK 3yMOBJIE-
HUI1 TTaTOTeHaAMHU, PE3UCTCHTHUMM A0 aHTHOIOTUKIB, HEOOXimHICTh 0OPOOKM CTIYHOI BOAM, IO MiCTUThH TETPALIMKIIiH,
He BUKJIMKA€E HisIKMX 3anuTadb. B podoTi BuBYanu gotokaTamiTuanuii po3kian TL y BomHOMY po3unHi METOIOM YiIb-
TpadioIeTOBOro ONnpoMiHioBaHH:A 3a gornomorolo TiO,, HaHeceHoro Ha npupoaHuil ueonir (ITH), B peakTopi nepio-
IU4YHOI mii. Briepie mpu po3pobii TouHoi Moaeni (oTokaTaniTuuyHoro poskiany TL min miero yiabrpadioneTroBoro
OIPOMiHIOBaHHS OyJIO 3aCTOCOBAHO LIEHTPAJbHUI KOMIO3ULIIMHUI TIJ1aH, 3aCHOBAaHUI Ha METO/Ii TOBEPXHEBOTO Bil-
TYKY, JUISl BA3HAYEHHSI iHAUBiAyaJbHUX i B3a€EMHMX BIUIMBIB KiJIbKOX KJIaCUYHUX MapaMeTpiB 1K Ha po3kian TL, Tak i
BUJIAJICHHS 3arajbHOrO BMICTy OpraHiqYHOro Byrjeuo (MiHepasizauito). JIas aHali3y nmpoliecy BUBYaJIM TPU 3HAUYII
napaMmeTpu: pH, KOHIIeHTpallii KaTajizaTopa i TeTpalMKIIiHy; BiATYKOM MpOLEeCy BBaXKaan CTYMiHb PO3KJIaIy TeTpally-
KJiHy. Pesynbrati eKcriepuMeHTiB (iTyBaii MOJEISIMU KBaApaTUUHUX TMoJiiHOMiB. HaitGinbiuii cTymiHb po3kiamy
TeTpaluKiiny (roHan 77%) 6yino DocITHYTO B onTuMaibHUX yMoBax (pH 5,9; koHnenTpatiii katamizatopa 0,30 r/mm? i
TeTpalMKIIiHy 8 Mr/nM?) i TpuBasiocTi onpoMiHeHHs 60 xB. [Tpodins MiHepaisallii a0 OKMCHEHHS, 1110 BU3HAYATIOCh
yepe3 3arajbHUI BMiCT OPraHiuHOTO BYTJIEIIO, iCTOTHO 3HIKYBABCS B ONTUMAJIbHUX YMOBAX, i HocsiraB ~54% micis 4
roavH. ExcniepuMeHTabHi 3HaYeHHS Y3TOIKYBAJIUCh 3 Miepea0adyBaHUMMU, 1110 BKa3y€ Ha 3aCTOCOBHICTh 0OpaHOi MO-
IIeJTi i yCHIIIHICTB ii 3acTOCyBaHHS IJIs ONTUMIi3allil yMoB (poToKaTamizy. KBagpaTnuHa MomeIb XapaKTepU3yEThCSI BU-
COKMM 3HaueHHsM kKoedimienta R’ (0,980) i Bucokum F-3HadeHHsSIM. KpiM TOro, cKopuroBaHe 3HauyeHHsI R’ qyxe

ISSN 0204-3556. Ximis i mexnonoeia éoou. 2020, 42, Ne 1 51



Diznuna ximia npoyecie o6po6xku BOaAM

OM3bKe 10 (aKTUYHOTIO, 1110 € JOAATKOBUM CBiTYEHHSM MPABUIBHOCTI MOJEIBbHOTO (iTyBaHHS. [ToyaTkoBa KOHIIEH-
tpauis TLL i mo3yBaHHs KaTajizaTopa € OCHOBHUMU YMHHUKAMU, IKi BIUTMBAOTh Ha (hoToKaTamiTuuHuii poskian TL 3
sukopucranHam TiO,/ITL.

Karwuosi croea: mempayukain, eKkcCnepuMeHmMaibHa cxema, NPUpoOHULl 4eoaim, MiHepanizayis.
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OPTIMIZATION OF PHOTOCATALYTIC DEGRADATION OF TETRACYCLINE USING TITANIA BASED
ON NATURAL ZEOLITE BY RESPONSE SURFACE APPrOACH

Tetracycline (TC) is one of the most commonly applied antibiotic and due to the risk posed by antibiotic-resistant
pathogens, the need for treating these wastewater is beyond question. Photocatalytic degradation of TC in aqueous solu-
tion was studied using TiO, based on natural zeolite (clinoptilolite, CP) under UV irradiation in a batch reactor. For the
first time, in order to propose an accurate model for the photocatalytic degradation of TC under UV light, central com-
posite design based on response surface methodology was employed to assess the individual and interactive effects of
several classic parameters on both TC degradation and TOC removal (mineralization). In order to analyze the process,
three significant variables pH, catalyst concentration, and tetracycline concentration and tetracycline degradation as the
process response were studied. The results of the experiments were fitted to quadratic polynomial models. A maximum
degradation of TC of more than 77% was achieved at the optimum conditions (pH of 5.9, catalyst concentration of
0.30 g'L"" and TC concentration of 8 g-L"!) within 60 of irradiation. The mineralization or oxidation profile, represented
as the total organic carbon, was decreased significantly during the optimum conditions, achieving value near 54% after
4 h. The experimental values agreed with the predicted ones, indicating suitability of the model employed and the success
of model in optimizing the conditions of photocatalysis. The quadratic model had high R, coefficient (0.980) and high
F-value, confirming that the model was valid to predict the experimental results. Moreover, the adjusted R, is very close
to the R, value as another evidence for goodness of the model fit. Initial TC concentration and catalyst dosage are the
major factors affecting the photocatalytic degradation of TC using TiO, /CP.
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