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S U P A L U C K  SW A T E K IT IT H A M : E V A L U A T IO N  R E A C T IV IT Y  OF
SY N T H E T IC  FL Y  A S H  IN PO Z Z O L A N IC  P R O C E SS FR O M  G L A S S Y  FLY  
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F ly  ash from  d ifferent sources p o ssesses  d ifferent reactivity, o w in g  to variations in 
ch em ica l com p osition . T his variable quality o f  fly  ash is a  m ajor problem  that hinders 
f ly  ash utilization . The current f ly  ash c la ssification , A S T M -6 18 , c la ssifies  fly  ash into 
on ly  tw o  types by the sum  o f  the ox ides: S iÛ 2 , AI2 O 3 and F e2 0 3 - It is not enough  to  
c la ss ify  fly  ash, w h ich  has a broad chem istry range. Thus this study is aim ed to 
investigate  the in flu en ce o f  the chem ical constituents that m ay control the ash  
reactivity. T hese m ajor constituents o f  concern  are: SiC>2 , AI2 O 3 , F e2 0 3 , M gO , CaO, 
N a z9 ,  and K 2 O. H ow ever, in practice, it is d ifficu lt to separate f ly  ash into different 
constituents. Thus, synthetic fly  ash es w ere prepared as g la sses w ith  sp ecified  
C a0 /N a 2 0 + K 2 0  ratios. T hey w ere im m ersed  in  sim ulated concrete pore solu tion s in a 
sin g le  pass f lo w  through (SP F T ) leach in g unit. The SPFT technique w as u sed  instead o f  
a c lo sed  system  to m aintain a constant degree o f  undersaturation and the desired pH. 
The concentrations o f  ox id es  leached  from  the synthetic ashes w ere m easured by  
inductive cou p led  p lasm a m ethod (IC P). It w as found that the leachability  o f  g lass  
rapidly increased w h en  the pH  increased. T his rate w as also used  for assessin g  the 
effec t o f  C a 0 /N a 2 0 + K 2 0  ratio on  reactiv ity o f  synthetic glass. G lass w ith  high  
C a0 /N a 2 0 + K 2 0  ratios has less  reactivity. The correlations b etw een  p ozzo lan ic  
reactiv ity and g lass com p osition  w as show n as a contour line on  the ternary p lot w ith  
the axes, A 1 2 0 3 + S i0 2 + F e 2 0 3 , CaO  and N a 2 0 + K 2 0 , w h ich  are kn ow n  as g lass  
netw ork form ers, interm ediates, and netw ork m odifiers. This m ight be prim ary criteria 
for a ssessin g  the reactiv ity o f  real fly  ash.
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s/v = Surface area per vo lu m e
t = tim e
T = Tetrahedral bonding
X = M o le  fraction
X T = M o le  fraction o f  tetrahedrally-coordinated atom s
X R D = X -ray d iffraction
X R F = X -ray flu orescen ce  sp ectroscope
Fnb - Sum m ation  o f  N B O  ox id es  in m ole  fraction
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