
CHAPTER I 
INTRODUCTION

G lycero l (p rop an e-1 , 2 , 3 -tr io l)  is a b y-p rod u ct from  tran sester ifica tion  o f  
tr ig lycer id e  in b io d ie se l p rod u ction . W ith the rap id ly  grow th o f  b io d ie se l, g ly c e r o l  
prod u ction  a lso  ex trem ely  in crea ses , resu ltin g  in  lo w er  o f  its va lu e . T h erefore , 
in crea sin g  the u tiliza tion  o f  g ly cero l b y co n v ertin g  it to  h ig h er  v a lu e  p rod u cts is 
in teresting  for en tire  b io d iese l industry.

G lycero l is  a s im p le  p o ly o l co m p o u n d , it is  a c o lo r le s s , od o r less , and  
v isc o u s  liquid that can  be found in m an y ap p lica tio n s such  a s  in p h arm aceu tica ls, 
too th p aste , c o sm e tic s , tob a cco , fo o d s  and etc . P rop y len e g ly c o l can  be con v erted  
from  g lycero l for u se  in fo o d s, c o sm e tic s , p h arm aceu tica ls, an tifreeze , and liqu id  
d etergen ts. G ly cero l can a lso  be dehydrated  to  acro le in , w h ic h  is a s ig n ifica n t  
bulk  ch em ica l u sed  a s  a fee d sto c k  for acry lic  acid  p rod u ction , p h arm aceu tica ls, 
fib er treatm ents, and h erb ic id e. M o reover, g ly cero l has a lso  b een  con sid ered  to  be 
a fe e d sto c k  for n e w  industrial ferm en tation s in the future.

A m o n g  its d er iv a tives , D ig ly c e r o l, w h ich  is d er iv ed  from  g ly c e r o l by  
b a se-ca ta ly zed  eth er ifica tion , is o n e  product c la s s  o f  in terest and it is  u sed  as a 
starting m aterial for the prod u ction  o f  surfactants, c o sm e tic s , fo o d  ad d itiv es , and  
lubricants. R ecen tly , d ig ly cero l d er iv a tiv es  w er e  p rop osed  a s  n o v e l o lig o m e r ic  
liqu id  crystals. H e n c e , there is a m arket for d ig ly cero l.

N o w a d a y s , d ig ly cero l is  prod u ced  from  eth er ifica tio n  o f  g ly cero l b y  
ca ta ly st and p u rified  by d istilla tion . B ut the se le c t iv ity  o f  th e  p roduct, w h ich  is so  
d iffic u lt  to  con tro l, is  still the m ain  prob lem  o f  th is p r o c e s s . D ig ly c e r o l ca n  be  
further reacted  w ith  g ly cero l to  obtain  tri, tetra, and p o ly g ly c e r o l. S o , the  
in d u str ies h ave  tried to  find ou t the p rocess  w h ich  can  p rod u ce  h igh  a c tiv ity  and  
su ita b le  d ig ly cero l se lec tiv ity .

T h ey  fou n d  that the u se  o f  b asic  ca ta ly sts  for ex a m p le :  ca lc iu m  o x id e  
g a v e  m ore se le c t iv ity  for d ig ly c e r o l w h ile  barium  o x id e  g a v e  m ore g ly cero l  
co n v ers io n . A nd another ca ta lyst w a s  m esop o rou s ca ta lyst lik e  z e o lite  as a sh ap e  
se le c t io n  for in creasin g  the se le c t iv ity  o f  d ig ly c e r o l. H o w e v e r , lea c h in g  o f  m eta ls  
is th e  m ajor p rob lem  for th ese  ca ta lysts.



In this work, SBA-15 and AI2O3 were used as a support in order to 
improve the selectivity of diglycerol. And Etherification of glycerol catalyzed by 
either calcium oxide or barium oxide on SBA-15 and AI2O3 was studied. Calcium 
oxide and barium oxide on SBA-15 and AI2O3, which synthesized by 
impregnation method, and calcium oxide and barium oxide on AI2O3, that 
prepared by S IL D  method, were selected to use as the heterogeneous catalysts for 
providing the high activity, high selectivity, decrease of metal leaching problem, 
and many commercial advantages.
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