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The presence of pharmaceutical compounds in thati@ganvironment and their possibédfects on living
organisms has emerged as a serious environmemte¢wcoparticularly as conventional wastewater inegits
only can partially remove them. The use of photalyats, particularly Ti@ has been considered one of the
most cost and energy efficient clean technologiesi$e as tertiary wastewater treatment. The aithisfstudy

is to find the most efficient Tighgraphene nano-composite which is easy to procedsable to purify water
under solar light irradiation. The combination af0} and reduced graphene oxide whjobssess excellent
adsorption, transparency, conductivity and corafdlity promises to simultaneously enhance pollutan
adsorption and charge transportatioffiettilitate photodegradation of the pollutants.

Facile and reproducible routes to obtain chemichibnded TiQ/graphene composites have been
reported in the literature and their ability to dedp pharmaceuticals pollutants from water has lesatuated.
The role of reduced graphene oxide platform in flnitihg electron-hole recombination and stimulatiigible
light activity of structurally controlled Ti©photocatalyst (zero, one, and three-dimensionab+saructures
shown in figure 1a) were also demonstrated. Thecefbf the dimensionality of TiDon photocatalytic
performance, surface area, adsorption, and cdraasfer of the composites were investigated bpamiag the
homogeneous distributions of four different morgyés of TiQ including nanoparticles, nanotubes,
nanofibers and meso-porous beads via in-situ dotge¢hod, alkaline hydrothermal method, solvothdraral
sol-gel/solvothermal method respectively. This f@towed by 2 h of post-thermal annealing at 4W in
Argon atmosphere. In order to study the effecthemical bonding between Tj@nd graphene, all composites
were prepared by in-situ synthesis of Ti@ the solution on graphene and also physical myixof pre-
synthesised bare Tgand graphene. The composite materials were systaityaevaluated for the degradation
of Diclofenac, Carbamazepine and Famotidine undgth BJV and visible light irradiation in a designed
immersion well reactor shown in figure 1(f).

Resultsand Conclusions

In-situ synthesis of Ti@nanostructures on GO yields uniform composite wsiflong physical and chemical
binding without any free particle (figure 2(a),@)) which enhances the photocatalytic efficiencyewh
compared to simple solution mixing and pure A{f@ure 1b). In natural pH Tigforms solid fibres during the
hydrothermal process which grow uniformly on thefate of GO withan average length of 1-2 micron and an
average diameter of 10-20 nano meter (figure lml)highly alkaline solution, they form nanotubes the
surface of GO (figure 2c).he highest photocatalytic performance under UV dgitble was obtained for in-situ
synthesised Ti@nanotubes/GO composite. According to TEM, Ramaectspscopy, and BET analysis data,
the superior photocatalytic enhancement was atatbtio 1) the optimal assembly and interfacial diogp
between the reduced GO sheets and, Ti@hotubes, 2) the increase of surfadserbed reactant species due to
large surface area (350%m comparing 60 Ag for P25) and meso-porous structure of nanotu®ehe lower
rate of photogenerated electron—hole pairs recoatibim due to the high conductivity of graphene,tlg
extension of the lighabsorption range due to carbon doping inTdDring the hydrothermal procegsimost
100% degradation of famotidine pollutant was aohitafter 40 min irradiation by UV and 100 min bgille
light (figure 3-D1). In summary whegraphene is hybridized with T{Qit can slow down the recombination of
photogenerated electron-hole pairs, increasing chaegesfer rate of electrons and surface-adsodmedunt of
chemical molecules via—r interactions which causes the enhancement in phtalytic functionality of the
composité”.
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Figure 1: Dimensionality of Tigdgraphene composite (a), the effect of synthesthaaeon photocatalytic
efficiency (b)
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Figure 2. SEM and TEM images of (a) sol-gel synthesised,/ld®, (b) solution mixing of P25/GO, (c): in-situ
hydrothermally synthesised Ti®anotubes on RGO, (d): hydrothermally synthesi&€x} nanofibres/GO, (e):
3D network of TiQ beads/GO, (f): schematic image of immersion whtitBcatalytic reactor
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Figure 3: UV and visible light photocatalytic degradationfafotidine
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