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J I R A P R A B H A  K H A J O R N B O O N  : P R E P A R A T I O N  A N D  C H A R A C T E R I Z A T I O N

O F  A L U M I N I U M  A N O D I Z I N G  S L U D G E , R IC E  H U S K  A S H  A N D  F L Y  A S H .

A D V I S O R  : A S S T . P R O F . T F I A N A K O R N  W A S A N A P I A R N P O N G , P h .D .

C O -A D V I S O R  : S I R I P A N  N I L P A I R A C H , P h .D .,  1 2 5  p p .

In su la tin g  refractory b rick  is k n o w n  as a cera m ic  refractory w h ic h  can  w ith sta n d  to  h igh  

tem perature and a p p ly  in furn ace or se v e r e  tem perature area. S ig n ifica n t p rop erties in c lu d e  high  

p o ro sity , lo w  d e n sity , heat re sista n ce  and lo w  therm al co n d u ctiv ity . T h is stu d y  fo c u se d  on  the 

u tiliza tion  o f  industria l w a ste s  o f  a lu m in iu m  a n o d iz in g  s lu d g e , r ice  husk ash  and f ly  ash  as raw  

m ateria ls o f  an in su la tin g  refractory brick . T h e ch e m ic a l and p h a se  c o m p o s it io n  o f  th ese  raw  

m ateria ls are co n s is te d  o f  a lu m in o -s ilic a te  co m p o u n d s w h ic h  co u ld  rep la ce  co m m o n  natural raw  

m ateria ls in cera m ic  industry. M o reo v er , the grou nd rice h u sk  can  be u sed  as a pore form er. B all 

c la y  and w h ite  ce m e n t are u sed  as b ind ers. T h e op tim u m  co m p o s it io n  o f  th is in su la tin g  refractory  

brick  is  co m p o se d  o f  a lu m in iu m  a n o d iz in g  s lu d g e  : r ice  h u sk  ash  : f ly  ash  ะ b a ll c la y  : r ice  husk : 

w h ite  ce m e n t in the m a ss ratio o f  6 0  : 17 : 10 : 15 : 11 .2 , re sp e c tiv e ly . T he m ixtu re w a s  sh ap ed  by  a 

h yd rau lic p ressin g  m a ch in e  w ith  a pressu re o f  2 .5  M P a. T h e p ressed  sp e c im e n s  w ere  fired for the 

o rgan ic m atter burnt out at 6 0 0 ° c  for 2 hours. T h e tem perature w a s  then ram ped to  1325  ° c  for  

sin terin g  for 2 hours. T h e bu lk  d en sity  o f  sa m p les  w a s  0 .81  ± 0 .0 0  g /c m ', w ater ab sorp tion  w as  

8 6 .1 6 ± 0 .3 5 % , and apparent p o ro sity  w a s  7 0 .6 5 ± 0 .3 7 % , c lo s e d  to that o f  the co m m e rc ia l in su la tin g  

refractory brick s v a lu e s . T h e c o e ff ic ie n t  o f  therm al ex p a n sio n  from  5 0 -1 0 0 0  ° c  w a s  6 .9 2 x 1 0 6 ° c  

w h ich  is s lig h tly  h igh er than that o f  the co m m e rc ia ls . T h e therm al sh ock  resista n ce  tested  at 1200  ° c  

for 5 c y c le s ,  sh o w e d  that the strength  w a s  red u ced  b y  3 0 .2 6 %  w h ich  rather s im ila r  to co m m e rcia l  

in su la tin g  brick s. H o w ev er , c o m p r ess iv e  stren gth  w a s  le ss  than that o f  the co m m e r c ia ls  as 0 .5 5  +  

0 .01  M P a, o w in g  to the la ck in g  o f  m u llite  p h a se  w h ic h  support the strength  o f  cera m ic  m ateria ls, as 

fou n d  in co m m e rcia l in su la tin g  b rick s. T h e m ain  p h a ses co m p o s it io n  in sp e c im e n  w ere  corun dum  
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