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A Study on the Characteristics of Clinker and Cement as Chlorine Content
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Abstract

In this study, a clinker was prepared using raw materials with CaCl,. The characteristics of the chlorine-added clinker and
cement were analyzed. The clinker modulus were set to Lime Saturation Factor (LSF) 92, Silica modulus (SM) 2.5, and Iron
Modulus (IM) 1.5. The physical properties of cement using the chlorine-containing clinker were characterized. As the chlorine
content increased, the free-CaO content in the clinker decreased, and that in the 2000 ppm clinker was reduced by
approximately 40% compared to that in the 0 ppm clinker. There was an increase in the amount of chlormayenite, with a content
of up to 3.4% present in the 2000 ppm clinker. The amounts of alite and belite also slightly increased. The compressive strength
of mortar at 3 days and 7 days increased as the chlorine content increased. This trend was presumed to arise from the effect of
hydration, which was promoted by the presence of chlorine. The compressive strength of 1000 ppm mortar increased by
approximately 20% compared to that of 0 ppm mortar.
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Table 1. Waste usage status of domestic cement plant” (Unit : 1,000 ton)

Waste Kind ‘14 ‘15 ‘16 ‘17 ‘18 ‘19 20
Fly ash 2,731 2,632 2,709 2,804 3,150 3,179 2,792

Clay Sludge (Organic) 399 510 356 328 435 727 883

Material Sludge (Inorganic) 473 1,173 1,589 1,755 1,616 1,588 1,744
etc 498 232 279 190 308 591 330

Silica Molding sand 529 559 573 654 563 606 610

Subtotal 4,630 5,106 5,503 5,731 6,072 6,691 6,359

Waste tyre 224 244 258 263 286 275 186

Waste plastic 680 698 784 858 915 1,016 1,407

Fuel Waste rubber 30 39 51 115 70 76 88
Waste wood 28 50 56 30 92 35 40

Subtotal 962 1,031 1,150 1,266 1,363 1,402 1,720

Total 5,592 6,137 6,653 6,997 7,435 8,093 8,079
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Fig. 1. Schematic diagram of experimental procedure.
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Table 2. Remain chlorine content of clinker

Target Content 500 ppm 1000 ppm 2000 ppm
Remain Content (ppm) 104 ppm 220 ppm 435 ppm
Remain Percent (%) 20.8% 22% 21.8%
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Table 3. Mineral content of clinker added CaCl, (Unit : %)

Chlorine Alite Belite Ferrite Aluminate chlormayenite
0 ppm 61.9 19.0 6.9 11.5 0.0
500 ppm 62.7 20.0 6.7 9.5 0.5
1000 ppm 63.3 20.2 45 8.8 29
2000 ppm 62.6 20.5 5.1 7.2 34
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Fig. 4. Compressive strength and ratio of mortar.
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Table 4. Increment and rate of increase of compressive strength

Target content 0 ppm 500 ppm 1000 ppm 2000 ppm
Increment of compressive strength (N/mm?) 9.3 11.6 10.1 8.7
Rate of increase of compressive strength (%) 31.2 41.4 30.1 27.8
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