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Tw o titan ia  w ith  d ifferent crystallite sizes (T1 (anatase, average crystallite size 
o f  30 nm , B ET surface area o f  56-59 m 2 g '1) and N1 (anatase, apatite coated particles 
o f  400-500 nm , B ET surface area o f  64 n r  g '1)) w ere investigated  using a shaker-type 
photoreactor to find out the better photocatalyst for degrading the phenol solution and 
applying it in a novel ro tary  drum  filtering photoreactor system . T1 proved to be the 
better photocalyst, w hose highest decom position and TO C depletion efficiency o f 
phenol after 60 m in w ere 19.72 and 14.86 %, respectively.

A  rotary drum  filtering photoreactor used T1 as photocatalyst and it could 
elim inate the problem  o f  catalyst loss by élutriation w ith  the effluent stream . In this 
study, the th ickness o f  U O 2 cake on the H EPA  filter w as 200 pm , the initial 
concentration o f  phenol was 25 ppm , and the volum e o f  treated w ater w as 25 dm 3. 
The ro tating  speed o f  the drum  w as 5, 10, 20, or 30 rpm  and the filtration velocity  was 
0.52, 0.73, or 0.84 cm  m in '1. Prelim inary results on the effect o f  the rotating speed on 
the w ater film  th ickness on the drum  show ed that the effective average w ater film 
thickness becam e th icker as the rotating speed increased. The experim ental results 
revealed that the decom position  rate o f  phenol and TO C depletion  rate decreased 
against the increased ro tating  speed. The suitable speed o f  the drum  w as 5 rpm. As for 
the filtration velocity , the phenol decom position rate and TO C depletion rate achieved 
the optim um  w hen the filtration velocity was 0.73 cm  m in '1. To obtain  the intrinsic 
capacity o f  T i0 2  cake in degrading phenol, the photolysis o f  phenol w as also studied. 
The results indicated that the photolysis efficiency o f  phenol after 360 m in was 4.96 
% w hile the decom position  efficiency o f  phenol w as 21.47 %. T hey indicated that the 
presence o f  T iÛ 2 cake w as a key factor for degrading phenol. In addition, the dark 
adsorption o f  phenol on TiC>2 cake w as verified. W e found that the adsorption 
efficiency o f  phenol on TiCE cake for 30 m in w as insignificant, w hich w as about 0.95 
%.
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