
CHAPTER I 
INTRODUCTION

O ne o f  the m ost com m on ly found problem s in  the atm osphere is h igh  lev e ls  
o f  g a ses  like pollutants; com in g from  different sources, m ain ly released  by industrial 
activ ities and ga sifica tio n  p rocesses. Therefore, it is very im portant to  design  
adsorbent m aterials that w ould  adsorb such g a ses  b efore b ein g  liberated in to  the 
environm ent.

P olyH IP E  p olym ers are h igh ly  porous m aterials produced  by p o lym erizin g  
the continuous phase o f  a high internal-phase em u lsion  (H IPE ) (B arby e t a l., 1985). 
Such an em u lsion  has a vo lu m e traction o f  droplets o f  at least 74% , and can exceed  
99%  o f  the em u lsio n  vo lu m e. M any applications o f  porous m aterials, such as arsenic  
adsorptive filtration (K atsoyiannis e t a l., 20 0 2 ), supports in so lid -p h ase peptide  
syn thesis (C am eron e t a l . , 1997), filtration p rocesses o f  sub-m icron  aerosol particles  
(W alsch  e t a l., 1996). T he h ighly porous m aterials obtained by th is p rocess h ave a 
w ell-d e fin ed  cellular m orphology. T he structure o f  polyHEPE is characterized by the  
p resen ce o f  num erous ce lls  interconnected by sm aller pores. In addition, features o f  
the m orp h ology  such as cell s ize, interconnecting h ole s izes and p orosity  can be  
effic ien tly  controlled. P olyH IP E s h ave sign ifican tly  higher p orosity  but tend to 
p o ssess  lo w  surface areas due to  their rela tively  large cell size. T h e h ighest surface  
areas w ere  obtained w h en  inert d iluents (porogen) (Barbetta e t a l., 2 0 0 0 ) and m ixed  
surfactants w ere  added to  the m onom er phase (Barbetta e t a l., 2 0 0 4 ). H ow ever, the 
m ain problem  o f  cellu lar m aterials w ith  h ighest surface areas is  their poor m echanical 
properties.

There are several techn iques to  m in im ize the w ea k  m echanica l properties. A  
series o f  carbon black w ith  n anosized  particles is  filled  to increase the reinforcem ent 
o f  the p o lym er m atrix (M enner e t a l., 20 06 ). N a n osized  s ilica  particles are f illed  to  
enhance the rein forcem ent o f  the p olym er phase that s ilica  particles w ere  cov a len tly  
incorporated into the polym er netw ork (H aibach e t a l., 20 0 6 ). S ilica  beads are filled  to  
retain structure during calcinations that the silica  w as h o m o g en eo u sly  dispersed in  the  
crosslinked  polym er (H a ife i e t a l., 20 0 3 ). B eca u se  clay is popular and availab le filler  
in Thailand, m oreover, it can be used  for retention o f  ga ses at room  tem perature
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con d ition s, a lso  m any o f  industrial u ses o f  c la ys m inerals are related to  their 
adsorptive capacity, w hich  increases w ith  acid treatm ent (V o lzon e , 2 0 0 7 ).

In th is study, clay  treated w ith  acid w ill  be incorporated into 
p o ly (D V B )H IP E  polym er to  increase the adsorption o f  p o ly (D V B )H IP E  
n an ocom p osites (preparing m ixed  surfactant) and to so lv e  their w ea k  m echanical 
properties. The purpose o f  th is w ork  is to  prepare p o ly (D V B )H IP E  filled  w ith  acid- 
treated clay and determ ine the suitable am ounts o f  added clay  for adsorption o f  tox ic  
gases from  ga sifica tio n  process.
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