
CHAPTER I

INTRODUCTION

The greenhouse gases rise in the atmosphere allow incoming solar radiation 
to pass through,, but do not allow solar radiation to reflect back into space. As a 
result, solar energy is trapped in the atmosphere and acts to warm the Earth’s surface. 
This is known as the “greenhouse effect” and human-caused increases in the 
concentrations of greenhouse gases are increasing this effect artificially. The 
greenhouse gases include carbon dioxide (CO2), methane (CH4), nitrous oxide (N 2O), 
hydrofluorocarbons (HFCs), perfluorocarbons (PFCs) and sulphur hexafluoride 
( S F ô ) .  Although, the proportion of the greenhouse gases in the atmosphere appears 
relatively small, they can still have a big impact on climate change. CO2 is believed 
to be the main contributor to the accumulation of greenhouse gases in the atmosphere 
although there are a number of others such as CH4, N 2O and halogenated gases that 
also require consideration.
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Figure 1.1 Direct contributions due to anthropogenic emissions from pre-industrial 
times to date (IPCC, 1995)
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S o m e  g r e e n h o u s e  g a s e s  o c c u r  n a t u r a l ly  in  t h e  a t m o s p h e r e  ( e .g .  t h e  

e m i s s i o n s  f r o m  v o l c a n o e s ,  f o r e s t  f ir e s ,  a n d  b io m a s s  d e c o m p o s i t i o n ) ;  w h i l e  o t h e r s  

r e s u l t i n g  f r o m  h u m a n  a c t i v i t i e s  ( e .g .  b u r n in g  o f  f o s s i l  f u e l s  s u c h  a s  c o a l - f i r e d  p o w e r  

p la n t s  a n d  a u t o m o b i l e s )  h a v e  b e c o m e  a  m a j o r  c o n c e r n .
T h e  in c r e a s e d  c o n c e n t r a t io n s  o f  C O 2 in  t h e  a t m o s p h e r e  a n d  a  c o r r e s p o n d in g  

i n c r e a s e  o f  o t h e r  m a n - m a d e  g a s e s  m ig h t  le a d  t o  a n  e n h a n c e d  g r e e n h o u s e  e f f e c t .  T h e  

c o n s e q u e n c e  i s  g l o b a l  w a r m in g ,  w h i c h  i s  p r e d ic t e d  t o  r e s u l t  in  in c r e a s i n g  g l o b a l  

t e m p e r a t u r e  t h a t  w i l l  c a u s e  g lo b a l  c l i m a t e  c h a n g e  a n d  s e v e r e  w e a t h e r  c o n d i t io n s .  

T h e r e f o r e ,  i t  i s  im p o r ta n t  t o  t h in k  a b o u t  p o s s i b l e  t e c h n o l o g i e s  f o r  d e a l i n g  w i t h  t h e s e  

i n c r e a s e d  e m i s s i o n s .
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Figure 1.2 W o r ld  E n e r g y  S u p p ly  2 0 0 2  ( I E A ,  K e y  W o r ld  E n e r g y  S t a t i s t i c s  2 0 0 4 )

F o s s i l  f u e l s  a r e  r e s p o n s i b l e  f o r  - 8 0 %  o f  t h e  w o r l d ’s  e n e r g y  s u p p ly  ( 2 0 0 2 )  a s  

s h o w n  in  F ig u r e  1 .2 .  T h e  c o m b u s t io n  o f  f o s s i l  f u e l s  i s  o n e  o f  t h e  m o s t  s i g n i f i c a n t  

s o u r c e s  o f  C O 2  e m i s s i o n s  w o r ld w id e .  B e c a u s e  o f  c o n c e r n  a b o u t  t h e  e f f e c t  o f  C O 2 

e m i s s i o n s  o n  t h e  g l o b a l  c l i m a t e ,  a s  w e l l  a s  t h e  w o r l d ’s  g r e a t  d e p e n d e n c e  o n  f o s s i l  

f u e l s ,  t h e  d e v e l o p m e n t  o f  s t r a t e g i e s  f o r  t h e  r e d u c t io n  o f  C O 2 e m i s s i o n s  h a s  b e c o m e  

i n c r e a s i n g l y  im p o r ta n t .  T h e r e f o r e ,  t h e  in t e r n a t io n a l  r e s p o n s e  t o  m i t i g a t e  g l o b a l  

w a r m in g  w a s  t o  r a t i f y  t h e  K y o t o  P r o t o c o l ,  in  J a p a n  in  D e c e m b e r  1 9 9 7 .  I n d u s t r ia l i z e d  

c o u n t r i e s  a g r e e d  t o  c u t  t h e  C O 2 e m i s s i o n s  d o w n  t o  a p p r o x im a t e ly  5 %  l e s s  th a n  t h e
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em issions in 1990, in  a  five y ea r period  going from  2008 to  2012. The regu lations on 
C 0 2 em issions are com ing in  the near future.

A lthough  there  are several different m ethods tha t hav e  been proposed  for 
th e  capture C O 2 from  large po in t sources such as flue gas from  pow er p lan ts, the 
only m ethod tha t has been  p roven  to  w ork on an industrial scale is chem ical 
absorp tion  using m onoethanolam ine (M EA ) as a solvent. In this m ethod, M E A  
absorbs C 0 2 th rough  chem ical reaction  in  CO 2 cap ture processes. S ince th e  reaction  
is reversib le , th e  M E A  m ay be recycled  through  the  process. U nfortunately , a  m ajo r 
p ro b lem  associated  w ith  chem ical absorption using  M E A  is th e  degradation  o f  th e  
so lven t through irreversib le  side reactions w ith C O 2 and o ther flue gas com ponents 
such as 0 2 and S 0 2. M E A  degradation  causes econom ic losses, perform ance losses 
and potential environm ental im pacts.

The p u rpose  o f  th is  w ork is to  develop a  degradation  prevention  techn ique 
u sing  degradation  inhib ito rs and evaluate the  effectiveness o f  degradation  inhib ito rs 
in  m in im izing  O 2-S O 2 induced  M E A  degradation in  the  C O 2 absorption  from  coal- 
fired  pow er p lan t flue gases (i.e. M E A -H 2O -O 2-SO 2 and M E A -H 2O -O 2-S O 2-C O 2 

system ).


	CHAPTER I INTRODUCTION

