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Life cycle assessment on CO, emission for recycled aggregate concrete
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Abstract: In order to assess CO, emission of recycled aggregate concrete (RAC), a quantitative
model for CO, emission of RAC was proposed. By applying life cycle assessment (LCA) technolo-
gy, the computational methods for CO, emission at the stages of raw material production, transport,
preparation of RAC, construction and demolition to abandon were described. The influence of car-
bonation was considered and a model of carbonation-absorption for RAC was also proposed. By col-
lecting the basic data at every stage, the CO, emission of 1 m’ C30 RAC was obtained. Finally, by
converting CO,emission to environmental cost and the requirement of green areas or trees with same
amount absorbed, the environmental impact assessment was conducted. The results show that the
CO, emission of 1 m’ C30 RAC decreases with the increase of the replacement ratio of recycled
coarse aggregate (RCA). The CO, emissions are 314.2, 310.9, 307.6, 301.4 kg when the re-
placement ratios are 30% , 50% , 70% , 100% , respectively. Transport of RCA and carbonation is the
main reason for the reduction of CO, emission with the increase of the replacement ratio. Compared
with natural concrete, RAC is superior to environmental values in the reduction of CO, emission.
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RAC-30 207.5 56.2 2.4 7.8 21.8 -8.9 19.6 7.8 323.1 314.2
RAC-50 211.2 50.0 2.4 7.8 21.8 -9.6 19.6 7.8 320.5 310.9
RAC-70 214.8 43.7 2.4 7.8 21.8 -10.3 19.6 7.8 317.9 307.6
RAC-100 219.0 34.4 2.4 7.8 21.8 -11.3 19.6 7.8 312.8 301.4
NAC 204.9 65.6 2.4 7.8 21.8 -7.8 19.6 7.8 330.0 322.2
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RAC-30 314.2 69.1 73.2 17.2
RAC-50 310.9 68.4 72.5 17.0
RAC-70 307.6 67.7 71.7 16.8
RAC-100 301.4 66.3 70.3 16.5
NAC 322.2 70.9 75.1 17.6
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i, 1 m?® GALTAAEN K CO, 4.29 kg, 1 BHH4EIRIL CO,
18.3 kg.

2013 4F, by X IR BE 1 =N 5. 829 x 107
m’, R 10% i AR ORI R R
100% 1 P TR &E B0, AR B s/ 1. 2
x 10° kg, FREE AW /L 2 661.8 576, M4 T4k
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