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Abstract

The relationship between the powder particle system and denseness of fresh cement paste was

studied when the solid wastes such as limestone powder, fly ash, red mud and slag were used as mineral admix-

tures. The paste strength that cement was substituted for the different proportions in equal quantity was analyzed

when the water-binder ratio was 0.3. The results showed that limestone powder, fly ash and red mud as admix-

tures can improve the particle size distribution of the blend materials, filling the pores of fresh cement paste to

make the structure of cement paste compact, thus contributing to the strength development of cement paste.
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Table 1 Chemical constituents of cement and solid wastes (%)
Bk Si0, Fe, 0, AL O, MgO Ca0 Ti0, Na, O K,0 MnO Loss £-Ca0
K 21.84 3.30 5.23 2.76 65.23 — — — — 0.19 0.92
Foy LK 50.06 11.86 18.8 — 8.4 — — — — — —
iR 18.61 12.38 8.1 — 42.5 4.47 1.20 1018 — — —
PO 26.30 10.35 11.37 2.05 47.50 — — — 0.10 0.20 —
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Fig.1 Particle size distribution of solid wastes
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Table 2 Effects of solid wastes on denseness of fresh cement paste
% = K (g) BAR(g) BAFE(%) FKiE(g) RAEE(g/em’) BWHEE 25 R HEBUH HE (g/em?)
S0 500 0 0 116.6 2.142 0.577 0.423 1.737
S1 475 25 5 116.9 2.211 0.598 0.402 1.792
S2 450 50 10 117.4 2.207 0. 600 0.400 1.787
S3 425 75 15 117.7 2.215 0.605 0.395 1.793
S4 400 100 20 118.4 2.154 0.591 0.409 1.742
S5 350 150 30 119.7 2.101 0.580 0.420 1.695
F1 475 25 5 117.9 2.176 0.598 0.402 1.761
F2 450 50 10 117.8 2.116 0.594 0.406 1.712
F3 425 75 15 120.2 2.105 0.601 0.399 1.697
F4 400 100 20 121.1 2.099 0.611 0.389 1.690
F5 350 150 30 127.6 2.001 0.599 0.401 1.594
C1 475 25 5 120.0 2.147 0.581 0.419 1.731
Cc2 450 50 10 120.1 2.161 0.591 0.409 1.743
C3 425 75 15 120.9 2.141 0.591 0.409 1.724
C4 400 100 20 121.3 2.134 0.595 0.409 1.717
C5 350 150 30 122.0 2.119 0.602 0.398 1.704
K1 475 25 5 120 2.125 0.571 0.429 1.714
K2 450 50 10 118 2.134 0.576 0.424 1.727
K3 425 75 15 117.5 2.135 0.578 0.422 1.73
K4 400 100 20 118 2.115 0.574 0.426 1.711
K5 350 150 30 117.5 2.105 0.574 0.426 1.705
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Table 3 Effects of solid wastes on denseness and strength of fresh cement paste

- ke Bar IhEAVES FHKH HLE SR L (MPa)
(g) (g) (%) (g) 3d 28 d
S00 800 0 0 240 38.63 65.26
S11 760 40 5 240 30.50 57.24
S22 720 80 10 240 34.26 61.02
S33 680 120 15 240 37.40 67.95
S44 640 160 20 240 30.79 53.19
S55 560 240 30 240 29.45 35.89
F11 760 40 5 240 29.58 73.49
F22 720 80 10 240 26.63 68.33
F33 680 120 15 240 31.19 77.45
F44 640 160 20 240 26.50 71.46
F55 560 240 30 240 20.61 57.03
Cl1 760 40 5 240 51.48 74.30
C22 720 80 10 240 47.53 71.11
C33 680 120 15 240 47.42 62.34
C44 640 160 20 240 43.58 57.01
C55 560 240 30 240 31.43 39.79
K11 760 40 5 240 34.72 70.79
K22 720 80 10 240 38.38 67.93
K33 680 120 15 240 39.11 69.87
K44 640 160 20 240 43.55 71.90
K55 560 240 30 240 27.65 57.04
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