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Fig 2 XRD pattern of fly ash
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Fig. 3 Particle size analysis of fly ash
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Fig. 4 2°Si NMR of fly ash
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Table 2 Compressive strengths of raw and ground fly ash
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300 15 — 12. 32 Table 3 Compressive strengths of the modified fly ash and Na,SiO;

cementiti ous materials

, ) /MPa
s ; : 3d 28d
) ’ 0 5% — 9. 08
) Al203. 1 NaOH 5% 15. 48 25. 56
Si02 . ’ ’ 2 Ca0 5% 6. 89 16. 98
) , 3 NaOH Ca0 5% 18 47 26. 75
. )
)
, . , 7~9
2 , SEM ,
, ,
s . 5Hm 3 6
, 10 #m
) ) 500 , )
m> okg*l «
, 7, 2 3



° 1198 - 29
NMR . [Si04]
Al . Psi sxi10 ¢
i
B
=
z
300 <100 100 300 500
e 810
10 27Al  MASNMR
Fig. 10 27A1 MAS NMR of modified fly ash
/v \ FEINHEE
o [\ k2 mme
E N\ FE A
B IR IR
~250 - 1‘50 —50 5‘0 150
8 2 L8 L8107
Fig 8 Morphology of fly ash modified by Plan 2
11 85i  MASNMR
Fig. 11  ®Si MAS NMR of modified fly ash
Si0o  ALOs,
AL
[Si04 4 . A"
AR
, 7AINMR
5=5325X10 © =47 732X 10 °
9 3
Fig 9 Morphology of fly ash modified by Plan 3
b ’
D) 1) , A13+
LSi PTAL 10 11.
2Si  Y’AL NMR ’ ’
NMR
b
’ ( ) b
. ,’Si NMR ; OH



12 : © 1199 -

Al NMR C 10 ),
’ 3
. A NMR ,
s s s
b b b b
1
s
b
> 1
, [1] . ) ) .
- 2004, 29(4); 449
’ ’ Al ’ [2 : [Si0,]* [
1 ’ . : , 1989
Al—0 . [3 . . . 1999, 19
PSiNMR : (5): 15
Q() . Q2 Q4’ ( 11 [4 Fernandez-Jimenez As Palomo A. Composition and microstructure
) 0 of alkali activated fly ash binder: effect of the activator. Cem
’ Q ’ Concr Res, 2005, 35 (10): 1984
’ ’ [ 5] Fernandez-Jimenez A, Palomo A, Sobrados I, et al. The role
11 s played by the reactive alumina content in the alkaline activation of
29Si R . fly ashes. Microporous Mesoporous Mater: 2006, 91(1/3): 111
, © : :
> 1998(3). 35
© [7
’ ’ ,2003 6(1):3
, . 11 [ ) . , , 2000
, 0? , 612
Q4 . Ca0 [9 Xu H, Van Deventer J SJ. The geopolymernsation of alumino-Sit
Q4 icate minerals. Int J Miner Process, 2000, 59 (3). 247
’ ' [ 10] Swaddle T W, Salerno J, Tregloan P A. Aqueous aluminates
3 ’ silicates and aluminosilicates. Chem Soc 2002, 38(1): 83

Effect of alkali activation on fly ash activity

YANG Xiaoguang, NI Wen, ZHANG Zheng, XU Li, WANG Yali, YANG Hailong
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ABSTRACT The structure of fly ash was analyzed to extend its scope of application. The compressive strengths
of NaSiO3 and fly ash blocks modified by four methods were compared to display the chemical reaction speed of
fly ash. SEM photographs showed that after mechanical grinding and alkali activation most of the stiff shells of
fly ash were destroyed, and MAS NMR of Al show ed that wide peaks became narrow. MAS NMR of ?Si in-
dicated that QO disappeared, the quantity of Q2 increased but that of Q4 decreased. It is concluded that after me-
chanical grinding and alkali activation, the hard shells of fly ash are destroyed, the polymerization degree of sili-
con-oxygen and aluminum-oxygen is reduced, and the potential activity of fly ash is enhanced.
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