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ABSTRACT

The utilization of waste and industrial byproduct materials,

such as blast furnace slag, ghales, poor coal and

anthracite briguet ash, were investigated as a source of calcareous or arpillaceous materizl in the manufaclure of

Portland cement.

As a dlag is similar to cement in chemical compoment and conlains about 40~506

of Call,

it’s uiflization in

cement manufacture should be suitable. The burnability was increased and the heat of clinker formation was decre-

ased by using slag. Some consideration should he taken in the wuse of large gquantity because of sticking in

suspension preheater kiln,

Suitable guantities of colliery shales and poor coal should he useable in cement manufacture zs o argillaceous

materials and also i1s combustible materials should be utilized in cement manufacture.

Anthracite briquet ash is also usable as a argillacecus source and it gives good burnability.
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Table 1. Chemical Coreposition and Proximate Analysis of Raw Materials.

! 50 AlO;  Tey  Cal MpD 3 alkali lg loss ¢+ Mossit Ash V.M. F.C
B.F. slag (1) %25 198 07 405 55 L2
B.F. sisg (2) 4.4 15. 2 0.4 41,1 6.3 0.2
Shale 58.98 18,97 10,20 0.95 2.64 214 4. 86
Colliery slale 58.63  233.25 6.98 0.09 1. 47 .45 10,97 0.4 89.5 7.0 4.1
Sandy shale 57.63 2470 503 0.36 1.19 1.08 9.98 6.2 89.2 7.6 3.0
Poor coal 3267 25.56 4.689 (.51 ¢.51 .08 28.30 1.8 7.3 7.0 18,7
Anthracite ash 54.43  33.30 5.10  G.29 Q.87 1.83 4,05
Lime stone 3.4 1.2 0.5 5HL.3 1.2 0,33 42.3
Clay 62.60 13.00 412 1.6 (.98 5.72
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Fig. 1 X-ray difliaction patlerns of raw materials
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Fig.7 Reaction ratio vs. burning time (burning temperature: 1, 400°C)
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Table 2. Composition and oduh of Clinker

Climksr  pqdicive | $i0; AliOs Fa0g C20 MgO 8Os Tgloss | G5 CiS Cat CAF £-Cad | HM SM LM
1 ASBEY 21.7 57 A8 642 2.7 0.2 01 53 22 g 12 0.3 2.06 228 150
2 AS13% 22,7 5.8 3.8 63.6 41 0.2 0.1 46 29 a 12 0.1 2,00 231 1.52
3 CS13% 53,2 A1 4.1 63.4 1.7 tr | 0.2 A0 T 12 0.4 2.02 2,62 1.24
& C5 6% 93.8 4.7 3.8 634 L7 0.2 0.4 48 32 3] 12 0.5 2.02 2.80 1.23
5 3512% 23,2 5.2 4.0 650 L7 0.1 0.2 49 30 7 i2 0.2 2.00 252 1.30
b 38 6% 221 57 4.1 655 1.8 tr Q.3 54 23 8 12 0.9 2.08 2.268 1.39
7 FPC12% 29.8 5.3 4.0 6.7 1.6 tr (.3 58 b ¥ 33 2.06 2.45 1.32
8 I'c 8% 31.7 54 4.0 6.3 1.6 tr (-4 63 15 g 2 0.8 2.13 2.30 1.35
9 AL 0% 22,5 5.9 3.0 8L7 L& 0.1 Q.4 729 9 2 0.3 2.00 2.29 1.51
10 AA 6% 2.7 57 4.0 65.3 L8 tr 0.2 49 22 8 12 0.3 202 234 1.42
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