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ACID-BASE PROPERTIES OF TITANIUM (IV) OXIDE MA-
TERIALS

Titanium (IV) oxide is widely used as a semiconductor photocatalyst due
to properties such as corrosion resistance, chemical stable, no toxicity, highly
photocatalytically activity and low cost [1]. It is widely used as a photocata-
lyst for the treatment of organic pollutants, decomposition of solutions of
dyes from sewage at room temperature. However, the disadvantages of using
unmodified TiO, in the field of water purification are the complicacy of its
separation after the completion of the photocatalytic process. Therefore, as
shown in [2], it is appropriate to modify it by magnetite and study its acid-
base properties.

It was studied in [2] the total acidity and difference in the distribution of
surface acid-base centers of sorbent based on TiO, (Degussa P25) modified
by Fe;O4 with magnetite content of 1% and pure titanium (IV) oxide. Based
on the data it was decided to increase the content of magnetite to 2% and
analyze the future direction of change in the acid properties of the surface of
titanium (IV) oxide.
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Fig. 1. The change in pH of aqueous suspensions with time for sam-
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Fig. 2. Acid-base centers on sample surfaces:
K1 — TiOy; K2 — TiO,-Fe;04 (2 %).

The research showed that TiO,-Fe;O4 (2%) exhibits an acidic character,

alike pure TiO, and the TiO,-Fe;O4 composite (1%). The modified TiO;
samples have higher pH of the isoionic point (Fig. 1). It is indicates that the
modification of pure titanium (IV) oxide leads to the appearance of basic
centers. This assumption is confirmed by the distribution of acid-base centers
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on the sample surface obtained by the Hammett method. So, in Fig.2 shows
the distribution of acid-base centers on the surface of pure TiO, and TiO,-
Fe;O4 composite (2%). According to Fig. 2 the increasing of centers is ob-
served on the surface after magnetic modification (pK of 7.6). This fact, in
our opinion, changes the general acidity towards basicity.

After comparing the results of researches using a sorbent with a lower
content of magnetite (1%), we can conclude that the increase of the magnet-
ite content in the TiO,-Fe;O4 composite, their acidity decreases, due to an
increase of the basic centers on the surface.
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N3YUYEHUE KOMILIEKCOOBPA3YIOIIIUX CBOMCTB
N-TPUAEKAHOWJI-N'-METAHCYJIb®OHUWJITUIPAZUHA C
NOHAMMU Cu(Il) JIA TPOI'HO3UPOBAHUS IPUMEHEHUWS B
KAYECTBE PEATEHTA-COBUPATEJIA

@ioTanusl HaXOAWT NPUMEHEHHE B Pa3IMYHBIX TEXHOJOTMYECKHUX
npoueccax. OMHUM U3 OCHOBHBIX CIIOCOOOB (pyroTalys BBICTYIAeT Npu 000-
Talll€HUU MOJIE3HBIX HMCKOINAEMBIX, HapUMeEp, Py LBETHBIX METAUIOB U
PEAKO3EMENIBHOTO ChIpbsi. Takke clieayeT 3aMeTUTh, YTO (PIOTAIMOHHbBIE
IPOLIECCHI HUCIIONB3YIOTCA M IIPU OYHUCTKE BOAHBIX pecypcoB. M3yueHue u
COBEpUICHCTBOBAaHKE (DIOTAIMOHHBIX MPOLIECCOB MO3BOJIUT 3HAYUTEIBHO
YBEJIIMYUTH 00JIACTh MX MCIOJIb30BaHUsA: (hoTalusi Kak 4acTh CIIOKHOTO,
MHOTOCTaIUIHOTO0 000TraTUTENBHOIO Mpolecca; (QoTalus Kak 4acTh XH-
MHUKO-TEXHOJOTUYECKON CXEMBI.
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