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Influence of fly ash and phosphorus slag on hydration heat and mortar strength of cement//CHENG Zhi-qing LIN Xing-
ping YANG Yong Kunming Hydrpower Investigation Design & Research Institute CHECC ~ Kunming 650033 China
Abstract The influence of fly ash and a combined admixture of fly ash and phosphorus slag on hydration heat and mortar strength
of cement was studied through testing. The results show that the hydration heat decreases with increasing content of fly ash and
combined admixture of fly ash and phosphorus slag. With fly ash and combined admixture of fly ash and phosphorus slag the
reduced percentage of cement hydration heat after seven days is lower than the content in mineral admixtures. Compared with fly
ash only the combined admixture of fly ash and phosphorus slag can improve the strength of cement mortar and the effect of
delaying the exothermic peak of cement is much better.
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1 %
w Si0, w Fe,03  w AL Os w Ca0 w MgO * w SO f-CaO ™ w P05
20.93 4.28 7.93 59.61 1.60 0.75 2.11 1.75 - -
22.87 5.73 7.51 53.70 3.70 0.64 2.54 2.44 - -
II 58.12 9.86 23.85 3.01 1.85 0.76 0.20 1.01 0 -
34.54 1.20 3.09 48.04 3.49 0.41 0.10 1.03 - 3.4
* Na, O + 0.658K,0 *#x
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/ / /MPa / 28d
kg m-3 m* kg_I /% 3d 7d 28d % / %
3070 413 28.0 36.4 46.0 56.6 - -
3080 375 27.6 21.7 31.0 48.1 - -
Il 2320 301 - - - - 95.0 61.3
2890 403 - - - - 99.2 75.2
0.045 mm 0.08 mm
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B/T 17671—1
0~3h GB/T 1767 999
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CaO
4 PF
+ /%
P:F /% 1d 3d 5d 7d h
- 0 0 0 0 0 12.0
4:6 20 15.3 13.2 13.6 13.0 13.5
4:6 30 22.9 20.1 19.4 19.1 14.5
5:5 20 12.9 12.6 14.8 14.2 16.0
5:5 30 26.1 2.5 21.2 18.9 15.0
6:4 20 17.5 17.0 17.5 16.5 15.0
6:4 30 26.9 24.1 22.9 20.8 14.5
- 0 0 0 0 0 21.5
4:6 30 4.2 27.8 2.1 19.3 25.5
4:6 55 67.6 50.8 4.2 40.8 30.0
4:6 65 75.8 58.1 53.2 52.2 31.5
5:5 30 49 .4 28.6 21.2 18.2 27.0
5:5 55 68.0 49.2 2.8 40.0 30.0
5:5 65 73.9 57.5 52.0 50.1 30.0
6:4 30 48.2 31.6 25.9 24.6 25.1
6:4 55 66.3 50.1 4.2 4.1 28.1
6:4 65 71.3 59.4 53.2 50.8 31.6
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/MPa /%
/% 7d 28d 90d 7d 28d 90d
0 46.0 56.6 61.7 100.0 100.0 100.0
I 20 33.8 46.3 54.1 73.5 81.8 87.7
30 26.4 37.8 48.9 57.4 66.8 79.3
PF 20 34.0 46.5 59.0 73.9 82.2 95.6
P:F=4:6 30 29.5 44.0 59.2 64.1 77.7 95.9
PF 20 33.9 48.6 61.4 73.7 85.9 9.5
P:F=5:5 30 27.2 40.2 55.1 59.1 71.0 89.3
PF 20 34.1 49.5 63.3 74.1 87.5 102.6
P:F=6:4 30 28.2 4.6 59.2 61.3 78.8 95.9
0 31.0 48.1 58.0 100.0 100.0 100.0
1l 30 17.0 28.5 4.5 54.8 59.3 76.7
55 7.9 13.3 24.3 25.5 27.7 41.9
65 5.7 10.2 17.7 18.4 21.2 30.5
30 18.9 35.1 50.8 61.0 73.0 87.6
P:PFF:4:6 55 9.0 20.0 34.8 29.0 41.6 60.0
65 6.2 14.5 28.1 20.0 30.1 48.4
30 17.3 33.4 50.7 55.8 69.4 87.4
P:P;:S:S 55 8.8 20.2 36.3 28.4 4.0 62.6
65 6.5 15.8 30.7 21.0 32.8 52.9
30 17.0 36.1 52.6 54.8 75.1 9.7
P:T:&‘L 55 9.1 21.7 40.7 29.4 45.1 70.2
65 6.5 16.5 34.4 21.0 34.3 59.3
® PF R; = 29.189 - 0.348P - 0.374F 2 = 0.9837
Ry = 48.847 — 0.396P - 0.620F = 0.98382
PF Ry = 63.106 — 0.251P - 0.694 F ? =0.9671
R, d MPa P
% F %
, 4
@2 PF
P:F=6:4 28d a.
2 P: F = 7d
6:4
b. PZ F =
6:4 7d 2
2 7d 28d  90d PF 7d
PF
R; = 46.047 - 0.562P - 0.633F = 0.9857
C.
Ry = 57.371 - 0.326P - 0.622F = 0.9266
Ryoy = 62.982 + 0.152P - 0.451F = 0.8320 PR
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