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Visible-light-sensitive TiO2
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Fig. 22. Changes in water contact angles on Ti0; and nitrogen-doped Ti10: thin films irradiated with (a) vis and (b) UV lights.
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Figure 36. Top figure shows the time course of evolved H, under visible light (>400 nm) irradiation and the UV—visible diffuse reflectance spectra for
commercial anatase TiO; (solid line) and Ti™-selfdoped TiO, (dashed line) (top figures).™ The bottom figure is (A) photo-oxidation of 5 mg L™
methyl orange before (a) and after (b) visible light (>420 nm) irradiation for 3h by the sample after vacuum activation for 180 min (temperature of
vacuum activation is 470 K); (B) photo-oxidation of 20 mg L™ phenol under visible light (>420 nm) irradiation for 10 h; and (C) UV—is diffuse
reflectance spectra of pure P25 and of the vacuum activated samples. Reproduced with permission from ref 296. Copyright 2011 The Royal Society of
Chemistry.
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Wavelength / nm Figure 56. Proposed mechanism explaining the processes occurring in a

SPR-induced photocatalytic system. Charges are separated at the
interface between the visible-light-irradiated gold nanoparticle and the
TiQ, partide. Reprinted with permission from ref 189, Copyright 2005

Figure 43. UV—vis absorption spectra (diffuse reflectance) of
unimplanted original pure TiO, (a) and Cr ion-implanted TiO,
catalysts (b—d) (amount of implanted Cr ions (in 107" mol/g), (b) ] _ _
22,(c) 6.6,(d) 13 ). Reprinted with permission from ref 425. Copyright American Chemical Society.
2002 Elsevier.
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New environmental applications

TiO2-coated materials practically used thus far have been provided with self-
cleaning, anti-bacterial and/or anti-fogging functions based on the photo-
induced decomposition reaction and photo-induced hydrophilicity. It is

important to note that these functions are obtained without using any
chemicals, but with only sunlight and rainwater.
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Fig. 19. Anti-fogging effect of automobile side-view mirror: conventional mirror (left) and Ti0O,-coated mirror (right).
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Fig. 27. Punfication system for polluted soil utilizing solar energy and
photocatalyst sheets.
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Fig. 28. Energy-saving system using solar light and stored rainwater.
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s Xe 0to chay bang Hydro
15/01/2010 *
Chia sé Gia xang dau dang tiép tuc tang vot, voi gia 1 thung dau lai virgt qua 50
dola. Mot lan niva, tinh hinh nay da khién moi ngwoi chi v dén viéc im
o kiém nhimmg nguon nang lwgng thay the. Mot trong nhitng nguon nang liwgng

moi co the dugce chon la hydro. Hang ty dola dang dugc cac cong ty san

xuat xe 0t0, cac cong ty nang lwgng, va chinh phu Hoa Ky dau twr vao viéc
e e ché tao cac kiéu xe chay bang hydro trong nrong lai. Mdi day Cong ty dau

hoa Shell da dira vao hoat dong tram ban hydro cong cong dau tién ¢ Bac
@ MY. Cau chuyén khoa hoc va doi song hom nay sé dwgc Nguyeén Lé danh dé

dgirvi thian vl iy thinh oiid mat A arf kian lién anman Aén van Ae nav__mra
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Thir nam, 21/4/2005 | 17:59 GMT+7 n D -

Ky nguyén xe hoi chay bang hydro bat
dau

Gia xang dau dang tiép tuc tang vot, véi gia 1 thiing dau lai vrot qua 50
USD. M6t lan nira, tinh hinh nay da khién moi ngwoi chu y dén viéc tim
kiem nhirng nguon nang lwong thay the, trong dé dwoc chu y nhieu nhat
la hydro.

— Céc cong ty san xuat 6td, nang lro'ng va chinh phu My
ﬂém

dau tw hang ty USD vao viéc ché tao cac kiéu xe Ghay
hang hydro trong twong lai. M&i day, Cong ty Shell da .mmsissese
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Tau héa chay bang néng lwong hydro cta Chau Au hoan toan than thién véi méi trweéng
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Visible light-
responsive
photocatalyst

Pt cathode Proton exchange

Figure 84. Basic concept of a photoelectrochemical cell based on a
visible light-responsive thin film photocatalyst to produce H; and O,
separately.
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TiO, thin film device

Vis-TiO,
thin film

Sunlight concentrating
system

Figure 85. Schematic illustration of an H-type reactor based on vis-TiO,
thin films to produce H, and O, separately from water under solar
illumination.
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