
CHAPTER V

CONCLUSIONS AND SUGGESTIONS

5.1 Conclusions

5.1.1 Characterization

1. T he density o f  synthetic fly  ash C lass F w as higher than that o f  C lass c  and it 
decreases as the alkali content increases for both C lass F and C lass c .

2. The refractive index value tends to increase as the alkali ions increase for both  
C lass F and C lass c  fly  ash.

5.1.2 Observation of Leaching Mechanism

1. The leach ing rate w as u sed  as a m easure o f  reactivity sin ce  it is the real 
am ount o f  s ilica  d isso lved  to the so lu tion  at that pH

2. The M ineql+  results sh ow s that the overall reaction in leach in g test w as  
undersaturated condition  but there w ere som e form ation o f  H erm atite and  
C hrysotil, w hich  are in so lu b le  com pounds o f  Fe and M g.

3. Order o f  the leach ing rate o f  e lem en t fo llo w s so lu b ility  at each  pH; K > N a  
> A l> S i> C a> M g> F e.

4. L each ing rate w as found to be a com bination  o f  d iffusion  and d isso lu tion  rate. 
T hey proceed  sim ultaneously  but w ith  d ifferent rate depending on the glass  
structure

5. Precipitate o f  Ca and M g phases can obstruct the leach ing rate as sh ow n  b y  the  
reduction o f  leach ing rate at later age

6. The m ajor leach in g m ech an ism s o f  the overall sam ples at pH 11.5 and 12 w ere  
both the d iffu sion  and d isso lu tion  reactions, w ith  the excep tio n  o f  C 4 for 
w h ich  the sign ificant m ech an ism  w as the d iffu sion  reaction. H ow ever  at pH
12.5, m ost sam p les under w en t a d iffu sion  as a dom inant m echanism , excep t  
for F3, w h ich  underw ent d iffu sion  and d isso lu tion  as m ain reactions.

8. From  a com parison  w ith in  the C lass c  series, it w as found that the order o f  
leach in g rate w as C 4 < C 3< C 2< C  1<C5. For the C lass F series, the order o f  the
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leach in g  rate w as F 3< F 2<F 1. B oth w ere in the sam e order as their alkalis 
content su gg estin g  the leach ing rate w as depended on  the a lk alis content.

9. The leach ing rate o f  C lass c  increased  w ith pH w hereas the d isso lu tio n  rate o f  
C lass F did not vary m uch w ith  the pH.

5.1.3 Possible Parameters Controlling Leachability of Synthetic Fly Ash

1. The density  va lu e can be used  to estim ate the leaching rate o f  syn thetic  fly  ash  
C lass F. W hen the density w as increases, the leaching rate reduced.

2. The leach in g rate o f  silica te  g lass increased dram atically w ith  the increasing o f  
the alkalis content.

3. The present o f  alkaline earth, Ca and M g, inhibits the leach in g  rate o f  
synthetic fly  ash.

4. The C a 0 /N a 2 0 + K 2 0  ratio can be used  to estim ate the leach ab ility  o f  fly  ash. 
Fly ash w ith  a low er C a 0 /N a 2 0 + K 2 0  ratio and in peralkaline com p o sition  
tends to have a h igher leach in g rate and serves as a good  p ozzolan .

5. The N B O /T  va lu e can be used  to predict the leach ing rate for C lass F. It sh ow s  
that g lass w ith  a high N B O /T  ratio in clin es to have lo w  d isso lu tio n  rate.

6. The ternary diagram  can be used to com pare am ong four g la ss parameters; 
netw ork form er, netw ork m odifier, interm ediate, and leach in g  rate. Thus, it 
m ight be used  to determ ine the leach ing rate o f  g la ssy  phase in fly  ash  at the 
sam e leach in g condition.

5.2 Suggestion for future work

M ore m ixture com p o sition  should be prepared to determ ine the correlation  
b etw een  p ozzo lan ic  reactiv ity and g lass com position . M oreover, lea ch in g  test on  real 
fly ash  shou ld  be done to confirm  that the ternary diagram  w ou ld  w ork  in an actual
case.
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