
C H A P T E R  I 
I N T R O D U C T I O N

O w in g  to  e n e r g y  c r is is  and  en v ir o n m e n ta l im p a c ts  o f  fo s s i l  fu e l u s e  w h ich  
m a k e d ra m a tic a lly  r is in g  in  o il p r ice . N o t  o n ly  tran sp orta tion  u s in g  p e tr o le u m  fu e ls , 
su ch  a s  g a s o lin e  an d  d ie s e l ,  are a ffe c te d  b y th e se  in crea sed  p e tr o le u m  p r ic e s , but a lso  
a la rge  n u m b er  o f  p ro d u cts  d er iv ed  from  p e tro leu m , le a d in g  to  g lo b a l e c o n o m ic  
co n c e r n . M o r e o v e r , c o m b u s tio n  o f  th e se  fo s s i l  fu e ls  is  c o n s id e r e d  to  b e  th e  m o st  
p ro m in en t em itters  o f  g r e e n h o u se  g a s e s , e s p e c ia l ly  carb on  d io x id e , w h ic h  co n tr ib u tes  
to g lo b a l w a r m in g  and  c lim a te  c h a n g e  is su e s . T h e re fo re , th e  r e n e w a b le  e n e r g y  h as  
b e c o m e  o n e  o f  p o s s ib le  m eth o d  for  th e se  p r o b le m s. T h ere  are m a n y  r e n e w a b le  or  
su sta in a b le  e n e r g y  fo rm s that are b e in g  resea rch ed  and u sed  at th e  p resen t. T h e  m ain  
fo rm s o f  r e n e w a b le  e n e r g y  are so la r  en e r g y , h y d r o p o w e r , w in d  and tid a l p o w e r , and  
e s p e c ia l ly  b io m a s s  w h ic h  are illu stra ted  in  F ig u re  1.1.
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F ig u r e  1.1 S c h e m a tic  o f  r e n e w a b le  e n e r g y  sh are o f  g lo b a l f in a l e n e r g y  c o n su m p tio n  
in  2 0 0 8  (S a w in  and M a rtin o t, 2 0 1 0 ) .

C o m  c o b s  is  o n e  o f  agricu ltu ra l w a s te , w h ic h  c a n  b e  p ro d u c e d  in  T h ailan d  
a p p r o x im a te ly  4  m il l io n  to n s  a n n u a lly . In a d d it io n , b u ta n o l is  b e in g  an im p ortan t 
r e n e w a b le  e n e r g y , w h ic h  can  b e p rod u ced  b y  ferm en ta tio n  o f  b io m a ss  at th e  p resen t.



2

H o w e v e r , th e  c o n v e r s io n  o f  corn  c o b s  in to  ferm en ta b le  su g a r  is  d if f ic u lt  b e c a u se  o f  
m a n y  e n z y m a tic  h y d r o ly s is  l im it in g  fa c to rs .

T h e  m a in  fa c to rs  that a ffe c t  to  e n z y m a tic  h y d r o ly s is  are th e  c r y sta llin ity  o f  
c e l lu lo s e , su b stra tes  a v a ila b le  area, and th e  p r e se n c e  o f  lig n in  and h e m ic e l lu lo s e s  
(A lv ir a  et a i, 2 0 0 9 ) .  O w in g  to  th e se  fa c to rs , p retrea tm en t is  th e  im p ortan t step  to  
p rep are th e m a te r ia ls  fo r  e n z y m a tic  d e g ra d a tio n . D iffe r e n t  p retrea tm en t m eth o d s  
h a v e  d ifferen t e f fe c t s ;  th ere fo re , th e  ap p rop riate  p retrea tm en t m e th o d  and  c o n d it io n s  
d ep en d  o n  th e ty p e  o f  agr icu ltu ra l w a s te s  or  l ig n o c e l lu lo s ic  b io m a ss .

T h ere  are se v e r a l p retrea tm en t m e th o d s , w h ic h  can  b e  c la s s if ie d  in to  
b io lo g ic a l, p h y s ic a l , c h e m ic a l, and p h y s ic o -c h e m ic a l p retrea tm en ts  (T a h erza d eh  and  
K arim i, 2 0 0 8 ) .  A lk a li  p retrea tm en t, o n e  o f  c h e m ic a l p retrea tm en t, ca n  r e m o v e  lig n in  
and  a part o f  th e  h e m ic e l lu lo s e s  w h ic h  resu lt in in crea se  th e  a c c e s s ib i l i ty  o f  e n z y m e  
to  th e  c e l lu lo s e  (B in o d  et a i, 2 0 0 9 ) .  A lk a li p retrea tm en t ca n  b e o p era ted  at lo w  
tem p era tu re  e v e n  a m b ien t c o n d it io n  but n e e d  lo n g  t im e  and  h ig h  co n ce n tr a tio n  o f  
b a se . H o w e v e r , lo w e r  tem p era tu re  is  m o re  e f fe c t iv e  b e c a u se  s o m e  u se fu l c o m p o n e n t  
in  l ig n o c e l lu lo s ic  b io m a s s  m ig h t b e  d e c o m p o se d  at h ig h  tem p era tu re  (Z h u  et ai, 
2 0 0 5 ) .  M ic r o w a v e -b a s e d  p retrea tm en t m ig h t b e  an  a ltern a tiv e  p retrea tm en t m eth o d  
to  op era te  at lo w  tem p era tu re . A m o n g  a lk a li, s o d iu m  h y d r o x id e  is  a su ita b le  
c h e m ic a l rea g en t fo r  c o m b in in g  w ith  m ic r o w a v e  p retrea tm en t (K e sh w a n i et ai, 
2 0 0 7 ) .

T h e  p u r p o se  o f  th is  w o rk  is  to  o p t im iz e  th e  c o n d it io n  o f  c o m b in a tio n  
p retrea tm en t o f  co rn  c o b s  u s in g  m ic r o w a v e  and so d iu m  h y d r o x id e  (0.75 % to 3 %  
( w /v ) )  at th e  tem p era tu re  ran g e  o f  60 to  100°c fo r  5, 10, 20 and 30 m in u tes . In 
a d d it io n , th is  w o r k  a ls o  in v e s t ig a te s  th e  su ita b le  c o n d it io n  fo r  e n z y m a tic  h y d r o ly s is .
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