
CHAPTER I
INTRODUCTION

N itrogen  ox id es (N O x, x = l ,  2) resulting from  high  tem perature com bustion  
o f  fossil fu els in internal com bustion  en gin es, pow er plants, and a lso  produced from  
the catalytic ox idation  o f  am m onia in the preparation o f  nitric acid in nitric acid plant 
are still a m ajor source for air pollution. T hey contribute to photochem ical sm og, 
acid rain, and dep letion  o f  ozon e layer.

S e lec tiv e  catalytic reduction (SC R ) o f  N O x by am m onia (N H 3 ) in the 
presence o f  o x y g en  form ing nitrogen and water is the m ost effic ien t tech n o logy  for 
rem oving NOx em issio n  from pow er plant and other stationary sources. M any  
catalysts have been  reported to be active for this reaction. V anadia-based catalysts  
(V 2 0 5/T i0 2 catalyst) m ixed  w ith  W O 3 and/or M 0 O 3 as prom oters are the com m ercial 
catalysts that have been  used. H ow ever, major disadvantages o f  th ese  catalysts  
rem ains, such as their tox ic ity , h igh activity for the oxidation  o f  S 0 2 to SO 3 and 
se lec tiv e ly  for form ing N 2 0 .  H ence, there are continu ing efforts for d evelop in g  n ew  
catalysts.

Pillared c lays or pillared interlayer c lays (PIL C s) are the tw o-d im en sion al 
zeo lite -lik e  m aterials prepared by exch an gin g  the charge-com pensating  cations or 
anions betw een  the c lay  layers w ith  larger inorganic cations or anions. PILCs have  
been  studied as catalysts in som e catalyzed reactions, e .g ., fluid catalytic cracking, 
alcohol dehydration, and alkylation. PILCs have been  found to be H 2 0 / S 0 2 resistant 
catalysts and h igh  activ ities for SC R  o f  N O  by N H 3 providing desirable  
characteristics such as high thermal stability and surface acidity, w h ich  are very  
important for SC R  o f  NOx by N H 3 . M oreover, the PILC catalysts are in exp en sive  
catalysts as com pared w ith  the com m ercial-type catalysts.

The aim  o f  this study is to d evelop  the n ew  catalysts for SC R  o f  NOx w ith  
N H 3 . In this study, pillared clay  catalysts w ere derived from  a hydrotalcite-type clay. 
H ydrotalcite-type clay is an interesting material becau se it is a c lass o f  anionic c lays  
suitable for the negatively  charged p olyoxom etalate  pillars w hich  present a w ider 
range o f  thermal stability than polynuclear transition m etal halides, and hydroxyl 
m etal cations. In addition, previous studies show ed  pillared clay  catalysts derived
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from  a hydrotalcite-type clay  had higher N 2 /N 2 O selectiv ity  over the com m ercial- 
type catalysts (R ochautam a, 2 003). Therefore, the hydrotalcite-type PILCs have  
interesting properties, and the chem ical functions can be m od ified  by various  
techniques to accom p lish  the best effic ien cy .
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