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4Sol-Gel(Brinker, 1995)

Sol-Gel

PrecursorsHydrolysis

Polycondensation

41Hydrolysis

M-(OR)x + H-O-H  Ÿ  HO-M(OR)x-1 + H-OR 

(M): Si, Ti, Zr, Hf, Ta, Nb, and Al. 

(R): CH3, C2H5, C3H7, etc. 

42Condensation

(OR)x-1-M-OH + RO-M-(OR)x-1Ÿ(RO)x-1-M-O-M-(OR)x-
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SOL-GEL (Brinker, 1995)
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711FTO

Sol-Gel : (Al-Hamed and Doubal, 2011)

TCO

F SnO2FTOSol-Gel

0.3mol/100 ml
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300-400 nm 400-800 nm 800-1100 nm 3001100 nm nm W /  W.cm

38% 62% 75% 58% 290 50 1.5E-03 
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Sol-Gel 

(Bin and Liduo, 2004)3.5

TiO2Degussa P25 TiO2 nanopowder
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FTOSpray method
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(Luque, 2003; Longo and 
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