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Study on environmental impact of recycled concrete with limestone powder based on
whole life cycle assessment

LI Gang, GUO Xiaolu, SHE Anming"
(Key Laboratory of Advanced Civil Engineering Materials of Ministry of Education, School of Materials Science and
Engineering, Tongji University, Shanghai 201804, China)

Abstract: The recycled concrete(LP-RAC) was prepared by replacing some cement with limestone powder. Based on the
life cycle assessment (LLCA) method, the environmental impact of the whole life cycle (production stage, utilization stage,
disposal stage) of LP-RAC was evaluated by calculating the amount of 9 types of polluting gases (CO,,CO NO, SO, ,CH,,
N,O \NH; .PM10 ,NMVOC) and their "contribution rate" to 6 types of environmental impact [global warming potential(GWP),
acidification potential (AP), abiotic depletion potential (ADP), eutrophication potential (EP), respirable inorganic material (RI),
photochemical ozone formation potential (POFP)]. The results show that the production stage of LP-RAC has the highest
"contribution rate" to the 6 types of environmental impact. In the production stage of LP-RAC, the cement production
process has the highest "contribution rate" to GWP and RI, the direct emission process has the highest "contribution rate" to
AP, EP and POFP, and the river sand mining process has the highest "contribution rate" to ADP.
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Table 1 Mix proportion of LP-RAC kg/m*
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Figure 1 System boundary diagram of LP-RAC
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Table 2 Relevant transportation datas throughout the whole
life cycle of LP-RAC
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Table 3 Pollutant gas emissions during the whole life

cycle of LP-RAC kg/m?
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CO, 3.86x10* 1.86x10? 1.88x10"  1.20x10!
CO 2.74x10™ 1.11 7.64x107  7.36x107
NO, 1.41x10! 3.01 4.63x10"  1.97x10™
SO, 1.58 1.54x107" 1.54 9.18x107
CH, 1.69x10™ 5.81x10™" 3.06x107  3.84x107
N,O 4.06x10°  7.70x107® 1.20x10°  5.02x10™*
NH; 1.45x107%  2.71x10*  7.80x10° 1.68x107
PM10 8.99x102%  7.92x102  7.91x10° 5.23x107
NMVOC  1.94x10" 9.64x107! 4.50x10"  4.85x107
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Table 4 6 types of environmental impact
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Table 5 LCA calculation results of LP—-RAC
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Figure 2 "Contribution rate" of different stages of LP-RAC to

environmental impact types
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