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Table 1 Chemical composition of phosphor slag and fly ash %
Si0, AL O; Fe, 04 Ca0 MgO F P,0s SO,
PS 41.23 4.40 4.87 44.06 0.27 2.73 1.44 1.70
FA 50.76 30.37 4.04 3.53 1.09 0.66 3.32
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Table 2 Physical and mechanical performance of alkali-activated phosphor slag-fly ash cementitious material
/% /min /MPa /MPa
PS FA % / 3d 28d 3d 28d
PFO 100 0 24.2 97 130 0.42 4.7 6.6 30.9 98.8
PF1 90 10 23.9 110 145 0.42 4.0 7.0 27.8 73.8
PF2 85 15 23.5 117 150 0.42 4.4 9.8 25.8 78.1
PEF3 80 20 23.2 120 150 0.42 3.8 8.7 25.5 65.9
PF4 70 30 23.3 125 160 0.42 3.1 5.9 17.2 51.3
OPC 26.0 150 155 0.50 6.5 7.8 24.3 53.1
- 3d  28d
30.9MPa  98.8 MPa P 042.5
GB 175—1999 P 042.5
P O42.5 -
- 30%
P 042.5 3d 28 d
15% ~ 20% 28d
P 0425
2.2
3 PFl PF2 P 042.5 PF1
PF2 2 3
HCI1 18%
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Table 3 Experimental result of corrosion-resistance property for mortar specimens
/ w HCl =5% w Nap,SOy =3%
MPa
/MPa F; /MPa F; /MPa Fs
PF1 78.3 75.5 0.96 76.8 0.98 76.3 0.97
PF2 80.6 77.3 0.96 79.6 0.99 79.8 0.99
OpPC 60.2 49.6 0.82 52.5 0.87 53.6 0.89
w NaCl =2.7% w MgCl =0.32% w MgSO; =22% w CaSO; =0.13% F; 3
3
2.3
l —
PFO P 042.5 28d  56d
1 - - PEF2 28d  56d
PFO 20% .
2.4
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Fig.1 Shrinkage vs. age Fig.2 Relative dynamic elastic modulus vs. number
for mortar specimens of freeze-thaw cycles for mortar specimens
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Performance of alkali-activated phosphor slag-fly
ash cementitious material

FANG Yong-hao WANG Cheng ZHU Dan-hong LI Zhi-qing
Department of Materials Science and Engineering  Hohai University ~Nanjing 210098  China

Abstract The performance of alkali-activated phosphor slag-fly ash cementitious material with different mix proportions of
phosphor slag and fly ash was studied to make full use of phosphor slag and fly ash for preparing a new type of high
performance cementitious material. The result shows that the alkali-activated phosphor slag-fly ash cementitious material
is of normal setting performance in general and that the increase of amount of fly ash within the range of mass fraction
0-30%results in a little increase of the setting time of the cementitious material. As compared with ordinary portland
cement alkali-phosphor slag cementitious material is characterized by high compressive strength but low flexural
strength. Adding fly ash into alkali-phosphor slag cementitious material will reduce the compressive strength of the
material but its flexural strength will be improved. In addition the frost-resistance property and the corrosion-resistance
property of alkali-phosphor slag cementitious material are both superior to those of ordinary portland cement but the dry
shrinkage of this kind of the cementitious material is relatively large however the substituting fly ash for part of

phosphor slag can reduce the dry shrinkage to some extent.

Key words alkali phosphor slag fly ash alkali cementitious material ~performance





