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C o g e n e ra tio n  o f  s team  an d  e le c tr ic ity  is a  s tan d a rd  p rac tic e  in  th e  su g a rcan e  
in d u s try  w o rld w id e . F o r  T h a ilan d , 2 2 %  o f  th e  sm all p o w e r  p ro d u ce rs  (S P P s) u se  b ag asse  
as a  fuel, th u s  g e n e ra tin g  a  la rg e  q u an tity  o f  fly  ash  an d  resid u es. T h e  p u rp o se  o f  th is  
re sea rch  is to  c o n v e rt b ag asse  (B ) and  b a g a sse  fly  a sh  (B F A ) in to  in e x p e n s iv e  and 
e ffec tiv e  rem o v a l m a te ria ls  fo r  lead  (P b ) and  ch ro m iu m  (C r) and  to  assess  th e  e ff ic ien c ie s  
o f  c em en titio u s  so lid if ic a tio n  o f  sp en t m a te ria ls  fo r d isp o sa l in  lan d fill an d  to  d ev e lo p  
c o n s tru c tio n  m a te ria ls  nam ely ; in te rlo c k in g  c o n c re te  p av in g  b lo c k s  and  h o llo w  n o n -lo ad - 
b ea rin g  c o n c re te  b locks.

T h e  b a tc h  s tu d y  re su lts  in d ica ted  th a t rem o v al e ff ic ie n cy  o f  P b , to ta l C r, and  C r 
(V I) in c reased  w ith  in c re a s in g  co n ta c t tim e , and a m o u n t o f  m ate ria l app lied . T he 
m ax im u m  re m o v a ls  o f  P b  an d  C r w e re  o b ta in ed  a t p H  6 and  p H  1, re sp ec tiv e ly . B F A  w as 
a b e tte r  ad so rb en t fo r  Pb th an  B. T h e  rem o v a l o f  C r(V I) m ay  in v o lv e  tw o  p rocesses, 
nam ely , re d u c tio n  o f  C r(V I) to  C r ( n i )  and  ad so rp tio n  o f  C r(V I) and C r ( in ) .  R ed u c tio n  
w as like ly  th e  m a jo r C r(V I) rem o v a l m ech an ism  th an  a d so rp tio n  in  B w h ile  th e  rev e rse  
w as tru e  fo r  B F A . T h e  h y d ro x y l g ro u p s  in  ce llu lo se  s tru c tu re  o f  B  w ere  fo u n d  to  b e  th e  
p o ten tia l m a jo r re d u c tio n  sites. P o rtlan d  ce m e n t h y d ra tio n  w as  in h ib ited  by  th e  in c rea se  in 
th e  a m o u n ts  o f  B  an d  B F A , re su ltin g  in  p o o r  s tren g th  p erfo rm an ce . T h e  c o m p ress iv e  
s tren g th s  in c rea sed  w ith  cu rin g  tim e  and  a  3 -d ay  cu rin g  p e rio d  w as  en o u g h  to  m ee t th e  
s tren g th  re q u ire m e n t o f  lan d fill s tan d a rd s  (3 .5  k sc ) fo r  5 and  10%  re p la c e m en t w ith  B and  
B F A  resp ec tiv e ly . C o n c e n tra tio n s  o f  lead  an d  ch ro m iu m  in le ach a te  fo rm  all so lid ified  
p ro d u c ts  w e re  b e lo w  th e  lim its  (5 m g /L ) e s tab lish ed  by  th e  M in is try  o f  In d u s tr ie s  N o .6, 
B E. 2 5 4 0  (1 9 9 7 ). B F A  h a s  h ig h  e ffic ien cy  fo r  partia l c em e n t rep lacem en t u p  to  3 0 %  in 
in te rlo ck in g  p av in g  c o n c re te  b lo c k  and  h o llo w  n o n -lo a d -b e a rin g  co n c re te  b lo ck  
co n stru c tio n . T h is  a lte rn a tiv e  tre a tm e n t p ro cess  m ay v e ry  w e ll b e  th e  ch o ice  fo r  P b  o r  C r 
rem oval. I t u tiliz e s  w a s te s  fro m  o th e r fac to ry  to  tre a t w aste . T h is  is an  e x am p le  o f  
co m p reh en s iv e  w a s te  m a n a g e m e n t su itab le  fo r  su sta in ab le  d ev e lo p m en t.

F ie ld  o f  s tu d y  E n v iro n m e n ta l M a n a g e m e n t (In te r-D ep a rtm en t)
A cad em ic  y e a r ..2005
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NOMENCLATURE

A A S =  A to m ic  A b so rp tio n  S p e c tro p h o to m e te r
A S T M = A m e ric a n  S o c ie ty  fo r  T es tin g  an d  M a te r ia ls
B =  b ag asse
B -C r =  ch ro m iu m  a d so rb ed  b a g a sse
B -P b =  lead  a d so rb ed  b a g a sse
B F A = b ag asse  fly  ash
B F A -C r =  ch ro m iu m  ad so rb ed  b a g a sse  fly  ash
B F A -P b =  lead a d so rb ed  b a g a sse  fly  ash
C 2S = d ica lc iu m  s ilic a te
C 3S =  tr ic a lc iu m  s ilic a te
c 3a =  tr ic a lc iu m  a lu m in ite
c 3a f =  te tra c a lc iu m  a lu m in o fe rr ite
C r =  ch ro m iu m
C r(III) =  tr iv a le n t ch ro m iu m
C r(V I) =  h e x a v a le n t ch ro m iu m
C -S -H =  ca lc iu m  s ilic a te  h y d ra te
D I =  d e io n ized  w a te r
IC P =  in d u c tiv e ly  c o u p led  p la sm a  o p tic a l e m iss io n  sp ec tro sco p y
ksc =  k ilo g ra m  p e r  sq u a re  c e n tim e te r
L O I =  loss o n  ig in itio n (% ) d e fin ed  b y  A S T M  C 3 11 as th e  w e ig h t 

frac tio n  o f  m a te ria ls  th a t  is lo s t b y  h ea tin g  th e  o v en  d ried  
sam p le  a t 7 50  ° c

Pb =  lead
S E M =  scan n in g  e le c tro n  m ic ro sc o p e
ร /ร =  S o lid if ic a tio n /S ta b iliz a tio n
T o ta l C r =  to ta l ch ro m iu m , in c lu d e  o f  h e x a v a le n t ch ro m iu m  and 

tr iv a le n t ch ro m iu m
w /c  ra tio =  w a te r- to -ce m e n t ra tio , th e  w e ig h t ra tio  o f  w a te r  to  cem en t
X R D =  X -ray  d iffra c tio n  sp e c tro m e te r
X R F =  X -ray  f lu o re sc e n c e  sp e c tro sc o p e
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