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ABSTRACT

5 3 7 3 0 2 3 0 6 3 : P e tro leu m  T ech n o lo g y  P rogram
S u p ach a i T iy aw arak u l: P henol D eg rad a tio n  o v e r M eso p o ro u s- 
A sse m b le d  S rT ixZ n i_x 0 3  N an o cry sta l P h o to c a ta ly s ts  
T h es is  A dv iso rs: P rof. S um aeth  C h av ad e j and  A sso c . Prof. P ram o ch  
R an g su n v ig it 75 pp.

K eyw ords: M eso p o ro u s-a ssem b led  S rT ixZ n i -x 0 3  /  P h o to c a ta ly s is / P h en o l/
D eg rad a tio n

A d v an ced  o x id a tio n  p ro cesse s  (A O P s) a re  e ffec tiv e  te ch n iq u es  u sed  to 
e ff ic ien tly  d eg rad e  n o n -b io d eg rad ab le  o rgan ic  co n ta m in a n ts  p re se n t in w astew ate r. 
P h o to ca ta ly s is  is an  A O P  tha t is very  p ro m isin g  in  th e  use  o f  so la r  energ y  to in itia te  
d e g rad a tio n  reac tio n s . T h e  m ost in te res tin g  p h o to c a ta ly s t is SrT iC >3 s in ce  it is 
ch em ica lly  s tab le , n o n -to x ic , and  h ig h ly  ac tive  in  h y d ro g en  p ro d u c tio n . In  th is  w ork , 
m e so p o ro u s-a sse m b le d  S rT ixZ n i_x 0 3  n an o stru c tu re  p h o to c a ta ly s ts  w ere  sy n th esized  
by a  so l-g e l m e th o d  w ith  the  aid  o f  a  s tru c tu re -d irec tin g  su rfac tan t. T h e  A g, C u , and 
Pt lo ad in g s  o n  S rT ixZ n i.xC>3 w ere  ca rried  o u t b y  th e  p h o to ch em ica l d ep o sitio n  
m ethod . T h e  sy n th e s iz e d  p h o to ca ta ly s ts  w ith o u t an d  w ith  d iffe re n t m eta l lo ad in g s 
w ere  te s te d  fo r th e  d eg rad a tio n  o f  p h en o l, w h ich  w as u sed  as a  m o d e l co n tam in an t in 
w ater. T h e  e ffec ts  o f  v a rio u s  sy n th es is  p a ram ete rs , such  as  th e  ra tio  o f  T i:Z n , 
ca lc in a tio n  tem p e ra tu re , and  m eta l load ing  co n ten t, on p h o to ca ta ly tic  phen o l 
d e g rad a tio n  p e rfo rm a n c e  w ere  in v estig a ted . T he m eso p o ro u s-a sse m b le  p h o to ca ta ly s t 
S rT ixZ n i_x 0 3  n a n o s tru c tu re  p h o to ca ta ly s t w ith  a  T i-to -Z n  m o la r  ra tio  o f  0 .9 7 :0 .0 3  
ca lc in ed  a t 700  ° c  p ro v id ed  the h ig h es t pheno l d e g ra d a tio n  ra te  co n s ta n t (k ) o f  0 .80  
h '1. A m o n g  th e  s tu d ied  loaded  m eta ls , P t p ro v id ed  th e  h ig h est p h o to ca ta ly tic  ac tiv ity  
tow ard  p h en o l d eg rad a tio n . T h ere fo re , (ว2  gas co u ld  en h an ce  th e  reac tio n  ra te  
co n stan t o f  0 .5 w t.%  P t o n  SrTio.9 7Zno.0 3O 3 p h o to ca ta ly s ts  fro m  0 .9 4  to  0 .97  h '1.
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fo r p h en o l d e g ra d a tio n  o f  the  sy n th esized  m eso p o ro u s- 
a ssem b led  SrTi0 .9 7Zn0 .0 3 O3 p h o to ca ta ly s t (P h o to ca ta ly s t, 1 g; 
to ta l re a c tio n  m ix tu re  v o lu m e, 2 0 0  m l; in itia l p h en o l 
co n c e n tra tio n , 40  mg/1; and  irrad ia tio n  tim e , 4 h).

4.16 E ffec t o f  d iffe re n t m e ta l types on th e  reac tio n  ra te  c o n s ta n t fo r 
phen o l d e g ra d a tio n  o f  the  sy n th esized  m e ta l-lo ad ed  
m e so p o ro u s-a sse m b le d  S rT i0 .9 7Z n 0 .0 3 O 3 p h o to ca ta ly s ts  
c a lc in ed  at 700 ๐c  (P h o to ca ta ly s t, 1 g; to ta l re ac tio n  m ix tu re  
v o lu m e , 200 m l; in itia l pheno l co n cen tra tio n . 40 mg/1; and  
irrad ia tio n  tim e , 4 h).

4 .1 7  E ffec t o f  P t lo ad in g  on  the  reac tio n  ra te  co n s tan t fo r phen o l 
d e g ra d a tio n  o f  th e  sy n th esized  P t-lo ad ed  m e so p o ro u s- 
a ssem b led  S rT i0 .9 7Z n 0 .0 3 O 3 p h o to ca ta ly s ts  c a lc in ed  a t 700  ° c  
(P h o to ca ta ly s t, 1 g; to ta l reac tion  m ix tu re  v o lu m e , 200  m l; 
in itia l p h e n o l co n cen tra tio n , 40  mg/1; and  irrad ia tio n  tim e , 4 
h).

4.18 E ffec t o f  d is so lv e d  o x y g en  on  the  re a c tio n  ra te  c o n s ta n t fo r 
phen o l d e g ra d a tio n  o f  th e  sy n th esized  0.5 w t.%  P t-lo a d e d  
m e so p o ro u s-a sse m b le d  S rT i0 .9 7Z n 0 .0 3 O 3 p h o to c a ta ly s t c a lc in ed  
a t 700 °c (P h o to ca ta ly s t, 1 g; to ta l re ac tio n  m ix tu re  v o lu m e , 
200 m l; in itia l p h en o l co n cen tra tio n , 40 mg/1; an d  irrad ia tio n
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