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Environmental assessment of recycled aggregate with different production modes:
taking Zhejiang province as an example

CHEN Wenjiang', LU Xinxing’, YE Jianjun', MAO Jiandong', KONG Deyu*, ZHANG Yurong®
(1. Qiantang River Basin Center of Zhejiang Province, Hangzhou 310020, China; 2. College of
Civil Engineering, Zhejiang University of Technology , Hangzhou 310023, China)

Abstract: The recycling of construction and demolition (C&D) wastes is closely related to its
production mode. Due to the difference in production process and transport distance, the
environmental impact of recycled aggregate produced by fixed or mobile C&D wastes treatment
plants is obviously different. Therefore, this paper adopts the life cycle assessment (LCA)
method by taking Zhejiang province as an example, determines the transport distance based on
the software LocaSpace Viewer, provides the life cycle inventory of two recycled aggregate
production modes, and conducts the life cycle impact assessment. The research results indicate
that the materials transport stage is the main stage which causes the environmental burden of
recycled aggregate produced by fixed C& D wastes treatment plants, which accountes for 53. 42 %
of the total environmental burden. However, the stages of aggregate transport, residues
incineration and landfill account the majority of the environmental burden for mobile C&.D wastes
treatment plants, which is 37. 26% and 25. 54%, respectively. In general, although the
environmental burden of recycled aggregate produced by mobile C&.D wastes treatment plants is
lower than that by fixed C&D wastes treatment plants due to the higher production efficiency,
production output and production capacity, the annual environment benefit of fixed C&.D wastes
treatment plants can be improved significantly, which is 44. 44 % higher than that of mobile C&.D
wastes treatment plants. Therefore, in the context of carbon peak and carbon neutrality, it is
advisable to promote using fixed C&.D wastes treatment plants to produce recycled aggregate.

Keywords: recycled aggregate; production mode; life cycle assessment; environmental burden;
environmental benefit
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Table 1 Average distance and annual handling capacity

from fixed treatment centre/landfill/quarry

by city
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Table 2 Environmental impact inventory

E78i-A BEWIH #E / kg KAEH kg
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Table 3 Life cycle environmental load inventory of 1 t recycled aggregate produced by fixed C & D wastes treatment plant
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Table 4 Life cycle environmental load inventory of 1 t recycled aggregate produced by mobile C & D wastes treatment plant

IS Al REVR I A/ ke KT/ kg + 3,5 T
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Table S Revised life cycle environmental load inventory of 1 t recycled aggregate

A AEUR I #E/ ke KAT5H kg + Mo o5
ey i 53l ERECO, NO, CO CH, Wik HEY/m’
ER —3.33X  —4.50X —1.20X% —2.33X  —5.70X —1.33X —6.69X —3.50X —0.89X
—1.89
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2 R ’ ’ 1072 ’ 107! 102 102 1073 1072
BIEE® L og 9. 30X 1.39X 426 9,07 X 5.30% 2.03X% 6.61X 4.93X —7.93X
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Table 6 Life cycle environmental loads inventory of natural aggregates A kg/t
S Al HE IR #E RAT5 R
E JEi 14t JEih ERT WA COs S0, NO, co CH, Ok
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Table 7 Annual environmental benefit inventor

Ay REVHIE#E/ T ke KEVGY/TT kg + 4

B U R KRS lipa CO;, SO, NO, cO CH, Wik A/ m?
£l 58,75 —43.75 —8.81X10 ! —7.35X10°* —110.00 1.19X10! —6. 44 —1.43 —5.69X10° ! 8.44X10°% —4.96
B —0.73 —35.46 —1.29 —4.30X 107" —167.44 —2.06X10"" —5.67 —1.17 —7.20X10°! 8.12X10"2 —2.90
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Table 8 Environmental load normalization for producing 1 t recycled aggregate by fixed C&D wastes treatment plant

FREE 5 ) A 7 ADP/kg GWP/kg AP/kg POCP/kg HT/kg LU/g
JE K2 Ha 4,91X10 8.90X10 3.19x10 1.01X10 ® 4,81X10 ™ 0
T TR 0 6.68X10 "7 7.87X107" 7.62X107" 2.24X107" 7.44 X107 0
B 1 12 i 1.06X10° % 1.93x10 ™ 6.90Xx10 2.20X10 ™ 1.12X10 ™ 0
i ab 3.92X10 1 4,21%x10 " 8.83x10 M 3.34X10 M 1.30X10 " 2.37X10 "
FHRWMAE  —2.71X107%  —4.93X107"  —1.77X107"  —5.63X107" —2.66X10°"  —2.18x107 "
Y%k 7.24X107" 1.80X 107" 3.77X107 1 1.23X107" 5.31X107"  —1.94X107"
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Table 9 Environmental load normalization for producing 1 t recycled aggregate by mobile C&D wastes treatment plant

R85 5 e 28 A ADP/kg GWP/kg AP/kg POCP/kg HT/kg LU/g
i Ak 2 1.01X10"" 1.07X10 ™ 2.28X10 " 8.59X10 1° 3.64X10° " 0
T 5 43 3.51X10° Y 4,11X10 " 4,00X 10" 1.17X10 " 3.91X10 " 0
Bk 3z i 1.06X10 " 1.93X107" 6.90Xx 10" 2.20X107" 1.12X107" 0
B s b 3.92X10° " 4.21x10 " 8.83x10 " 3.34X10 M 1.30x10 " 2.37X10° "
Shiz 2.31X10 " 4.19x10 M 1.50X10 ¥ 4.78X10 2.45X10 M 0
KFYMEAE —2.71X107"°  —4.93X107"  —1.77X107%  —5.63X107"  —2.66X107"  —2.18X10°"
paNi 5.61X107" 1.06X107% 1.94X107" 6. 741071 2.96X107"  —1,94X107"
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Table 10 Normalized annual environmental benefits of fixed and mobile C&D wastes treatment plant

A AR ADP/kg GWP/kg AP/kg POCP/kg HT/kg LU/g
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Fig. 1 Environmental burdens at different stages of 2 recycled aggregate production modes
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