
CHAPTER I 
INTRODUCTION

V o la t ile  org an ic  co m p o u n d s (V O C s) are on e  o f  m ajor so u rces  o f  air 
p o llu tio n . C o m m o n  V O C s in  the a tm osp h ere are liq u id s  or so l id s  c o n ta in in g  
o rg a n ic  carb on  (carb on  b o n ed  to carbon , h y d ro g en , n itro g en , or su lfu r , but n o t  
carb on ate  carb on  as in  C a C 03  nor carb ide carb on  as in  C a C 2 or C O  or C O 2) 
w h ic h  v a p o r iz e s  at s ig n ific a n t  rates (D e  N e v e r s , 2 0 0 0 ) . V O C s n ot o n ly  
in crea se  the d e p le t io n  o f  stra tosp h eric  o z o n e , but a lso  c a u se  w id esp rea d  
en v iro n m en ta l co n ta m in a tio n  su ch  as grou n d w ater  and so il co n ta m in a tio n . It is  
w e ll  k n o w n  that sev era l k in d s o f  V O C s are v ery  h arm ful to hu m an  h ea lth  
b e ca u se  o f  ca r c in o g e n ic  and m u ta g en ic  e f fe c ts . In a d d itio n , th ey  are 
r e c o g n iz e d  as m ajor con trib u tors to air p o llu tio n , e ith er d irec t ly  throu gh  their  
to x ic ity  or m a lo d o ro u s nature, or in d irec tly  as o z o n e  p recu rsors, sm o g  
p recu rsors, a c id ic  p rec ip ita tio n  (a c id  rain) and f in a lly  g lo b a l w a rm in g  
(P a p a etim io u  e t  a l . ,  1 9 9 7 ).

M a n y  co u n tr ies  h a v e  a ttem p ted  to ev a lu a te  the to x ic ity  o f  va r io u s  
en v iro n m en ta l p o llu ta n ts  in c lu d in g  V O C s in  order to  e s ta b lish  e m is s io n  
reg u la tio n s  from  p o llu tio n  so u rces . T h ere are v a r io u s  m eth o d s  for a v a ila b le  air 
p o llu tio n  co n tro l su ch  as liq u id  ab sorp tion , so lid  ad so rp tio n , scru b b in g , 
p rec ip ita tio n , cap tu re d e v ic e s  ( fib ers , m em b ran es, c o n d en sers , e tc .) ,  
b io d eg ra d a tio n , therm al in c in era tio n , and ca ta ly tic  co m b u stio n  (C h en g , 1 9 9 6 ). 
C o m b u stio n  is  the m o st e f fe c t iv e  w a y  to a c h ie v e  c o m p le te  d estru ctio n  o f  
p o llu ta n ts . A s  k n o w n , the en erg y  req u irem en t for  c o m b u stio n  is  rather h ig h  
w h ile  th e o th er  m eth o d s require further treatm ent and h a v e  so m e  
d isa d v a n ta g es . N o n -th erm a l p la sm a  and p h o to c a ta ly t ic  p r o c e s se s  h a v e  b een  
co n sid ered  as p ro m isin g  and e c o n o m ic a l a ltern a tiv es  b e c a u se  the
d e c o m p o s it io n  o f  p o llu ta n ts  at am b ien t tem perature and p ressu re  is  p o s s ib le  to  
b e ob ta in ed .

N o n -th erm a l p la sm a  is  s im p ly  gen era ted  b y  a p p ly in g  an e lec tr ic  f ie ld  
a cro ss m eta l e lec tr o d e s  to  p rod u ce  h ig h -e n e r g y  e lec tro n s  that can  p o te n tia lly  
d e c o m p o se  p o llu ta n ts . F or th e p h o to ca ta ly t ic  p r o c e ss , l ig h t  is  n e c e ssa r y  to
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a ctiv a te  p h o to c a ta ly s ts  (H a m d u m ro n g sak , 2 0 0 2 ) . D u rin g  p la sm a  g en era tio n , 
the lig h t and a c t iv e  sp e c ie s  in c lu d in g  e lec tro n s , ra d ica ls , and io n s  are 
p rod u ced . I f  o x y g e n  is  p resen t at a su ff ic ie n t ly  h ig h  le v e l, d e s ira b le  p rod u cts  
from  V O C s d e c o m p o s itio n  are carbon  d io x id e , w ater, and in o rg a n ic  
co m p o u n d s , w h ic h  are en v iro n m en ta lly  fr ien d ly .

A m o n g  th e V O C s, b en zen e  is  an im p ortan t c h e m ic a l fe e d s to c k  and a 
g a so lin e  in g red ien t. M o reo v er , it h as d istin c t v o la t il ity , s o lu b ility  and v ery  
s ta b ility . It sh o u ld  b e  d isp o se d  o f  from  th e ex h a u st g a se s  em itted  from  
p e tro ch em ica l p la n ts , p etro leu m  tan k s, c o k e  o v e n s , p r in tin g  o f f ic e s ,  
d is t illa t io n  to w ers , and the ch em ica l in d u str ies  in  w h ic h  b e n z e n e  is  u sed  as a 
org an ic  so lv e n t.

In th is  stu d y , the o x id a t iv e  rem ov a l o f  b en zen e  as a m o d e l p o llu ta n t  
w a s  stu d ied  u s in g  a m u ltis ta g e  p la sm a  reactor sy stem  w ith  the p resen ce  o f  
p h o to ca ta ly st . E ffe c ts  o f  p h o to ca ta ly st  (T iÛ 2) and p la tin iz e d  tita n ia  (P t/T iC h)  
co a ted  on  g la s s  w o o l support on  the b en zen e  o x id a tio n  w ere  a lso  d eterm in ed  
in  th e p la sm a  c o n d it io n s .
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