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Study on the Utilization of Waste Plastic in the Korea Cement Industry
and the Revision of KS Standards for Increasing Fuel Substitution Rates
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In this study, the status of fuel substitution in Korea cement industry and the chloride contents of cement products were
investigated to consider the revision of KS F 4009. The annual average chloride contents of cement products were 130~
485 ppm, and the chloride in cement products was calculated to be 1,033 ppm with increasing the use of waste plastic. As
a result from the increase of chloride in cement, the chloride contents in concrete will exceed 0.3 kg/n?, if more than 250
kg/m? of cement is used. In many countries, the limit of chloride in concrete is decided by the environment where concrete
is used and the quantity of cement used in concrete. Considering the inevitable increase in the chloride in cement and
concrete due to the increased use of waste plastic and the trends in overseas standards for chloride of concrete, it is
thought that the revision of KS F 4009 should be reviewed.
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Fig. 1. The characteristics of fossil fuel and alternative fuel
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Fig. 2. The statistics data of domestic cement industry
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Table 1. The contents of chloride in raw materials and fuels

Relative chlorine
contents

Raw materials Fuels

Natural/Fossil Tens to hunreds of ppm | Around 1,000 ppm

Higher than natural
raw materials

Extremely high

Alternative (~10,000 ppm)
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Condensation:

NaCl(g) = NaCl(s,!) |1-4% 0.03-0.15%
KCl(g) = KCI(s, ) ‘
Vaporisation:

Reaction: KCI(l) = KCl(g)
2 HCl(g) + Ca0 = CaCla(s,l) + H20(g) NaCl(l) = NaCl(g)

Fig. 3. The formation of chlorine compound in cement kiln
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Fig. 4. The failure mechanism of reinforced concrete
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Table 2. The contents of heavy metal and chloride in waste pastic used in the second half of 2022

Company Usage Pb Cu Cd As Hg Cl Lower calorific value
(ton) (<200 ppm) | (<800 ppm) | (<9 ppm) (<13 ppm) | (<1.2 ppm) 2<%) (Kcal/Kg)

A 90,710 52.76 50.65 1.79 0.49 0.15 0.74 5,776.5

100,317 43.51 110.26 5.98 5.19 0.13 0.76 5,399.1
C 414,082 65.68 141.45 1.67 0.6 0.13 0.70 5,089.7
D 48,987 29.75 79.1 1.2 1.41 0.05 0.50 6,634.7
E 132,133 91.93 208.36 1.95 0.3 0.19 0.75 49183
F 116,973 38.7 103.96 1.18 031 0.27 025 5,592.8
G 215,710 52.74 309.75 272 545 0.47 0.56 5,072.3

sts| =27 2024 92 309
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Table 3. The statistical analysis of chloride content in waste plastics

rot | MO 00 | vition 00 | V9
A 0.74 032 433
B 0.76 033 436
C 0.70 030 433
D 0.50 045 88.4
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