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INTRODUCTION

C o a l c o m b u stio n  is fou n d  as a so u rce  o f  n itr o g e n  o x id e  p o llu t io n  

p o s s e s s in g  th e  s ig n if ic a n t  am o u n t o f  n itric  o x id e  and n itro u s o x id e . B o th  n itric  
o x id e  (N O ) and n itrou s o x id e  ( N ,0 )  co n tr ib u te  to  a c id if ic a t io n , g lo b a l 
w a rm in g , and d e p le tio n  o f  the stra tosp h er ic  o z o n e  layer. N o t  o n ly  h a v e  su ch  
n itro g en  o x id e s  led  to  th e en v iro n m en ta l p ro b lem s, but th e y  can  e f f e c t  on  

h ea lth  o f  h u m a n  b e in g s  as w e ll .  N O  at ro o m  tem p eratu re  is  a c o lo r le s s ,  
n o n fla m m a b le , to x ic  g as. In the p resen ce  o f  air, It fo rm s b ro w n  fu m e s  o f  

n itro g en  d io x id e  ( N 0 2), w h ic h  is ex tr e m e ly  rea c tiv e  an d  a stro n g  o x id iz in g  
a g en t. L ik e  N O , at ro o m  tem p eratu re  and a tm o sp h er ic  p ressu re  N :0  is a 
c o lo r le s s  g a s  w ith  a b a re ly  p ercep tib le  s w e e t  o d or an d  taste  an d  a lso  
n o n fla m m a b le . U n lik e  N O , N 20  d o e s  n ot a ffe c t  th e a c id ity  o f  w a ter  so lu tio n  
w h ile  N O  i t s e l f  is n o n -c o r r o s iv e  e x c e p t  the p r e se n c e  o f  m o is tu r e  and o x y g e n ,  
c o r r o s iv e  c o n d it io n s  w il l  d e v e lo p  as a resu lt o f  the fo rm a tio n  o f  n itr ic  and  
n itro u s a c id s .

In a d d itio n  to  e f fe c t  on  th e en v iro n m en ta l a sp e c ts , su ch  n itro g en  

o x id e s  can  a lso  e f fe c t  on  h ea lth  o f  h u m an  b e in g s . N O , w ith  th e  a tten d an t  

fo rm a tio n  o f  N 0 2, resu lts  in a stro n g  resp iratory  irritant w h ic h  m a y  b e  fa ta l. A  
t im e -w e ig h te d  th resh o ld  lim it v a lu e  o f  25  p p m  (3 0  m g /m 3) for an e ig h t-h o u r  
p er io d  h as b e e n  a d o p ted  (C o m p r e sse d  G as A s s o c ia t io n , In c. 1 9 9 0 ). F or  N :0 ,  
in h a la tio n  o f  N 20  w ith o u t th e p r o v is io n  o f  a su f f ic ie n t  o x y g e n  su p p ly  m a y  be  

fatal or c a u se  brain e f fe c t  and centra l n erv o u s sy s te m  (C N S )  d e p r e ss io n . L im it  
o f  25  p p m  m ea su re  o n  an e ig h t-h o u r  t im e -w e ig h te d  a v era g e  b a s is  is 
r e c o m m en d e d . C o a l c o m b u stio n  in th e  f lu id iz e d -b e d  c o m b u sto r  (F B C ) w h ic h
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is o n e  o f  th e  fe w  c o m b u stio n  m eth o d s  y ie ld s  th e c o n s id e r a b le  e m is s io n s  o f  
n itro g en  o x id e s . T h ey  m a in ly  c o m e  from  the o x id a tio n  o f  fu e l-b o u n d  n itro g en . 
M a n y  a p p ro a ch es  are p ro p o sed  to  rem o v a l n itro g en  o x id e s . N o v e l  burner and  

e n g in e  d e s ig n , ab sorp tion , and therm al d estru ctio n  are so m e  o f  th e m ore  

stra ig h tfo rw a rd  m eth o d s that can  b e u sed  to  r e so lv e  th is  in c r e a s in g ly  se r io u s  
en v iro n m en ta l p rob lem . T h e  ca ta ly tic  d e c o m p o s it io n  o f  n itro g en  o x id e  in to  N 2 
and 0 2 is an oth er  w a y . H o w e v e r , su ff ic ie n t  c a ta ly tic  a c t iv ity  for d e c o m p o s it io n  
o f  n itro g en  o x id e s  in o x y g e n -r ic h  a tm o sp h ere  h as n ot b een  rea liz ed  b e c a u se  

ca ta ly st is d ea c tiv a ted  by o x y g e n . For th is rea so n , carb on  w o u ld  b e  a ca n d id a te  

to  red u ce  th is  p ro b lem . T h e u se  o f  carbon  as a red u c in g  a g en t, c a ta ly s t , an d /or  
ca ta ly st su p p ort o ffe r s  o b v io u s  p o ten tia l a d v a n ta g es , in c lu d in g  v ery  e f f ic ie n t ,  
in situ  o x y g e n  sc a v e n g in g  ca p a b ility , and e lim in a tio n  o f  th e e n v ir o n m e n ta lly  
p ro b lem a tic  “ s lip ” o f  th e g a se o u s  red u c in g  a g en t su ch  as a m m o n ia  
( I l lâ n -G ô m e z  e t  a l . ,  1 9 9 6 ).

T h e  k in e tic s  o f  the red u ctio n  o f  N O  and N 20  b y  carb on  h as b een  
e x te n s iv e ly  stu d ied  by m an y  research ers. In g en era l th e rea c tio n  rates w e r e  

d eterm in ed  b a sed  on  a b a s is  o f  m a ss  or su r fa ce  area unit. H o w e v e r , it w a s  
in d ica ted  that e d g e  a to m s on  carb on  su rfa ces  are a c t iv e  s ite s  for g a s if ic a t io n  
(C h en  and Y a n g , 1 9 9 3 ). T h u s, th e rea c tiv ity  sh o u ld  be c o n s id e r e d  b a sed  u pon  
th e  actual a c t iv e  su rfa ce  area rather than the total su r fa ce  area.

In th is  p resen t stu d y , a pure grap h ite u sed  as a carb on  m ateria l to 

red u ce  N O  and N 20  w a s  w e ll-d e f in e d  crysta l d im e n s io n s  and th e e d g e  su rfa ce  
area can  b e  d eterm in ed  b y  th e g eo m etry . T h e k in e tic s  o f  grap h ite  g a s if ic a t io n  
b y  N O  or N 20  w e r e  stu d ied  in a th erm o g ra v im etr ic  s y s te m  b y  iso th erm a l  
tech n iq u e . T h e  r ea c tiv it ie s  o f  grap h ite  w e r e  d e term in ed  in term s o f  tu rn over  
freq u en cy  (T O F ), that is , th e rea c tio n  rate b a sed  on  per a c t iv e  s ite s .


	CHAPTER I INTRODUCTION

