
CHAPTER V
CONCLUSIONS AND RECOMMENDATIONS

5.1 Conclusions

T h e  p h o to c a ta ly tic  d egra d ation  o f  4 -c h lo r o p h e n o l (4 -C P )  u s in g  d ifferen t  
ca ta ly s ts , T iÛ 2  (D e g u s s a  P 2 5 ), T i 0 2 ( s o l-g e l ) ,  A u T iÛ 2  and  A g / T i 0 2 w a s  
in v e s tig a te d . F or  T i0 2  prep ared  b y  s o l-g e l  m e th o d , T i0 2  ( s o l- g e l ) ,  th e  d e c r e a se  in  4 -  
C P  c o n c e n tr a tio n  w a s  m u c h  faster  than  that w ith  T i 0 2 ( D e g u s s a  P 2 5 )  b e c a u s e  o f  th e  
h ig h er  su r fa c e  area o f  T iÛ 2  ( so l-g e l) . O n  th e  con trary , th e  r e d u c tio n  rate o f  T O C  
w ith  T i0 2  (D e g u s s a  P 2 5 )  w a s  m u ch  h ig h er  than  that w ith  T i0 2  ( s o l- g e l )  b e c a u se  o f  
th e  h ig h e r  c r y s ta lin ity  o f  T i0 2  (D e g u s s a  P 2 5 ).

T h e  p r e se n c e  o f  0 .0 5 %  and  0 .1%  A u /T i0 2 d eg ra d ed  H Q  in to  H H Q  rap id ly  
b e c a u se  o f  th e  h ig h  su r fa ce  areas re su lt in g  in  th e  in c r e a se  o f  in term ed ia te  ad sorp tion  
o n  th e  c a ta ly s t  su rfa ce . T h e  o p tim u m  p o in t  o f  ad d in g  A u  w a s  fo u n d  to  b e  0 .1% , 
w h e n  th e  d eg ra d a tio n  rates in  term s o f  4 -C P  an d  T O C  w e r e  in c r e a se d . T h e  A u  
p a rtic le s  o n  th e  T i0 2  su r fa ce  c a u se s  a stro n g  in c r e a se  in  th e  rate o f  o x y g e n  red u ction  
re su lt in g  in  fa ster  g en era tio n  o f  h y d r o x y l rad ica ls . F or  A g / T i 0 2, th e  a d d itio n  o f  A g  
d id  n o t h a v e  a n y  e f fe c t  o n  th e 4 -C P  d egra d ation  rate. H o w e v e r , 0 .1 %  A g  in  T iÛ 2 

en h a n c e d  th e  d eg ra d a tio n  rate o f  th e  in term ed ia te  p ro d u cts  re su lte d  in  th e  m a x im u m  
r e d u ctio n  o f  T O C . A  sm a ll am ou n t o f  A g  o n  T iÛ 2  attr ib utes th e  a c c e le r a tio n  o f  
su p e r o x id e  rad ica l an io n , 0 2*", fo rm a tio n  resu lt in g  in  d e c r e a s in g  th e  reco m b in a tio n  
p r o c e ss  and  A g  in c r e a se s  th e  rate o f  d irect h o le  o x id a t io n  p a th w a y  le a d in g  to  
im p r o v in g  th e  p h o to c a ta ly tic  a c tiv ity . F or th e  b im e ta ll ic  ca ta ly s t , th e  p r e se n c e  o f  
0 .1%  A u  and  0 .1%  A g /T i0 2  d id  n o t im p r o v e  th e  p h o to a c t iv ity  as co m p a r e d  to  0 .1%  
A g /T i 0 2. T h at is  b e c a u se  b o th  c a ta ly s ts  h ad  th e  s im ila r ity  o f  th e  B E T  su r fa ce  area. 
M o r e o v e r , b e s id e s  T i 0 2 (D e g u s s a  P 2 5 ) , 0 .1%  A g / T i 0 2 an d  0 .1%  A u -0 .1 %  A g /T i 0 2 
g a v e  th e  h ig h e s t  p h o to c a ta ly tic  a c t iv ity  in  term s o f  T O C  r e m a in in g  fraction . T h e  
e f fe c t iv e n e s s  o f  th e  im m o b iliz e d  T i0 2  ( s o l- g e l -2 )  w a s  lo w e r  th an  that o f  th e  
su sp e n d e d  sy ste m .



5.2 Recommendations

A s  se e n  in  th is  s tu d y , T i 0 2 (D e g u s s a  P 2 5 )  h a s  h ig h  e f fe c t iv e n e s s  to  d egrad e  
4 -C P , so  that im p reg n a tio n  o f  m e ta ls  o n  T i 0 2 (D e g u s s a  P 2 5 )  m a y  b e  o f  in terest. 
F urther in v e s t ig a t io n  o n  th e  im m o b iliz e d  sy s te m s  sh o u ld  b e  carr ied  ou t.
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