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ABSTRACT

The environmental impact of cement production is often assessed in terms of CO:2

emissions during clinker burning.

If only a specific environmental impact category, such

as global warming, is considered, the environmental impact from other categories might

increase, and then the overall environmental impact might increase unintentionally. In
this study, LIME3, Life-Cycle Impact Assessment Method Based on Endpoint Modeling 3,
was used to assess various environmental technologies for cement production based on an

integrated indicator that considers multiple environmental impact categories and local

environmental conditions.

The results showed that "increased use of alternative fuels" was

the most effective environmental technology under the typical environmental conditions.
On the other hand, the effect of "increased use of alternative raw materials" was the largest
in the evaluation assuming countries with larger environmental impact factors, suggesting
that technologies to avoid landfill of wastes should be applied preferentially in the countries

with high social value of landfill sites.

Therefore, it was revealed that CO2 emissions are

not a good indicator of overall environmental impact and might generate trade-offs in the
countries with larger environmental impact factors.

Keywords : Life cycle assessment, LIMFE, Carbon dioxide, Waste and by-products,
Alternative raw materials, Alternative fuels, Air pollution
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Table 1 Inventory data of clinker and cement
DI ABEVEAV DA IR M) T—3)
Environmental impact reduction method
Average Increased Increased Increased use Increased use
Improved . use of of natural
method | thermal use of Reduction of | o native product as of by-product
efficienc alternative | air pollutants raw mineral as mineral
Y fuels . . admixture
materials admixture
Coal kgt 114 100 46 114 114 114 114
CO, kgt 810 776 646 810 810 810 810
NOx glt 1446 1446 1446 941 1446 1446 1446
Clinker SOx glt 304 304 304 9 304 304 304
Particulate
glt 63 63 63 34 63 63 63
matter
Natural raw
] kgt 1478 1478 1478 1478 1260 1478 1478
materials
Waste use kg/t 55 55 55 55 273 55 55
Natural
product as
] kgt 140 140 140 140 140 310 0
mineral
Cement | admixture
By-product
as mineral kgt 88 88 88 88 88 0 310
admixture
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