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Development of CO, Emission Factors for Alternative Fuels
with Assessment of Emission Reduction in Cement Industry
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Abstract

We developed emission factors for alternative fuels used in cement industries in Korea and also estimated reduc-
tion in emissions of greenhouse gas (GHG) by the use of alternative fuels.

Emission factors for GHG of waste tire, waste plastic, waste oil and RDF were estimated to be about 89, 78, 77
and 95 ton CO,/TJ respectively. When compared with previous studies, most of the results showed similar trends.
The calorific value estimation and elemental analysis for energy source were implemented in order to estimate the
exact emission factors and the reduction of GHG emissions using alternative fuel. In the case of ‘A’ company, CO,
emission from alternative fuels was about 4% lower than that of bituminous coal only. Also in case of company
‘B’, CO, emission from alternative fuels was about 1.4% lower than that of only bituminous coal. In Germany and
Japan, alternative fuel is not regarded to be fuel consumption in cement industry. When applying this rule, the
emission reductions were about 4.3% for company ‘A’ and 6.3% for company ‘B’.

The results of this study may be considered as a useful information for developing strategies in reducing GHG
emissions.
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Table 1. Reproducibility test for calorific value analysis
using benzoic acid.

Times Mass of standard (g) Net calorific (kcal/kg)
1 0.9997 6,320
2 1.0314 6,319
3 1.0002 6,320
4 0.9983 6,318
5 1.0189 6,321

Mean 6,320
S.D. 1.14
RSD (%) 0.018
S.E. 0.51

RSE (%) 0.008
Min. 6,314
Max. 6,317
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Fig. 1. Analyzing reproducibility of sulfanilammide.
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Table 2. Calorific value and elemental analysis for differ-
ent fuel types.

Calorific value Elemental analysis

Alternative
fuels type Gross calorific value, Carbon content
dry basis (kcal/kg) (%)
Waste tires 8,613 83.70
Waste plastics 6,679 50.80
Waste oil 4,832 51.79
RDF 8,185 80.98
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Fig. 2. Comparison of various studies for CO, emission
tactors. **CSI(2005), IPCC (1996).
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Table 3. Emission factors for alternative fuels.

Co, C
Fuels type
ton CO,/TJ ton C/TJ
Waste tires 89 24.30
Waste plastics 78 21.18
Waste oil 77 21.02
RDF 94.8 25.86
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Fig. 3. Comparison of CO, emissions according to alter-
native fuels from objective cement companies.
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Fig. 4. Valorization of wastes in cement kilns reduces
CO, emissions. **Martin Schneider VDZ, Dussel-
dorf Germany.

Table 4. Estimation of CO, emissions using alternative fuels.
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Fig. 5. Gross emission and Net emission from objective
cement companies.

. Fuel CO, .
Company Alternative consumption emission factor €O, emission
fuels type _ _ _
ton/yr ton CO,/TJ ton CO,/yr
Bituminous coal 548,686 95 1,303,130
A Waste oil 26,013 77 34,538
RDF 54,180 94.8 160,843
(628,879) (1,498,511)
Bituminous coal 930915 95 2,210,923
B Waste tires 156,898 89 481,017
Waste plastics 5,830 80.57 11,132
(1,093,643) (2,703,073)

**(}is total value
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