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Carbon-titanium dioxide heterogeneous (photo)catalysts (C-TiOq) for e
highly efficient visible light photocatalytic application
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Ernthzniz

In this paper, a novel one-step method for the gynthesic of a het=rogen=cus carbon-titeninm diexide [photo]
camalyst {0-Ti0w) s first reported. This synthests meschod was performed at room temperature and atmospherde
prazsure using underwater plassna freatment for 13 min over various rados of tmndum and carben sources, The
resulting G-T10z had anarsse/brookite polyervsteltne phases with turbestratie cerbon and large surface aress,
The bandgap ensrgies were narroved by the geaeration of reactive oxygen species and carbon boads in the
lartice of Ti0,, sxtending opteal abserpdon into the visible range. C60-Ti0:, which had aptimal ratios of carban
and Ti0s, exhibdted superinr phomcasmlytlc activitdes for methylene blue ((&] — 4.61 b~ under artificlal solar
irradiation due te It enhanced optical properties and muemerous adsorption sives, which were approcdmartely 10
timz=s higher than those of commescial Tios ([k] - 041 h Ly, This study sepresents 2 milestone of rapid and
convenient methods to produce C-Ti0; with high photocasalytic perfarmance for emdronmental apalicatons.

Plasma treatmont

Fhotoegtalvas
Adsorpion

1. Introduetion exrermal impurides, have arraceed increasing arcention [10-1 4], Ameong
them, TiO, (photo)catalvsis hybridized with carbon marerlals effec-
dvely enhance crganic pollucant removal efficlency withourt using nowvel
metal species [13]. The hizh conductvicy of carbon materials may
provide & path for photoeseired free elecorons; therefore, charge-carriay
separaton oocurs [12.04.76] Additdonally, the largs surface arsas of
carbon maten’a"s improve the adsorption properties of organic pollut-
ants [17,15]. In addition, hybridizing Tid: (pheto)catalysts wicth carbon

As indusoy develops. the threat of environmental polluden is
increasing, In particular, organic pollutants cause severs air and warer
pollutdon [1]. Mumerons arremprs o midgare thesa organle pollucants
have been documented; these attemps have included adscrprion. elec-
rrical oxidadon, and phorocatalytic degradation [2—4]. Titanium diox-
ide [TiD;) s one of the strongest candidares as a feasible (photejcatalyst

because of its various advantages, such as s low cost, nontoxiciy, and
ability vo oxidize organic pollutants [5]. However, TI0y suffers from a
wide bandgap, Eow activity under visible light, a high electron-hole
recombination eate, and low adsorprion abiliey, and these limiradons
srrongly resorict its application in pracrical eases [5,7]. Many researchers
have arempred to enhance the phomesralyre performance of TiO.
using various approaches [0,5.9]. For example, Ti0-based heteroge-
neous (photojcatalyss, whese microstnsciures are modulated with

* Comrespanding author,

materials improves their Hght harvesting propertes because whice Ti0,
tends to reflect most frradiared Hghr, buc gray or black hybridized ma-
tarials absorb mora light in the visible and near-infrared regions
[19-23]).

Ti0, (phorcaralyses kvbridized with carbon mareriale are prepared
using wlrasound radiadon, fon exchange. and sdsorpden followed by
hydrothermal trearment [24-27]. These methods usually require sol-gel
processes thar consume considerable cimme and energy  [25,20);
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