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Life cycle carbon footprint accounting and assessment of risk management and control technologies of typical contaminated
sites. ZHANG Jing-yu'?, ZHOU Ling-li’, ZHOU Jing-yan’, WU Wen-cheng’, WU Ying-xin® (1.School of Resources and
Environmental Engineering, Anhui University, Hefei 230601, China; 2.South China Institute of Environmental Sciences, Ministry of
Ecology and Environment, Guangzhou 510535, China). China Environmental Science, 2025,45(5): 2932~2940

Abstract : This study conducted a comprehensive life cycle assessment of the carbon footprint associated with the
solidification/stabilization combined with barrier backfilling (SSB) technology through a typical heavy metal-contaminated site case
in South China. Using the emission factor method and life cycle impact assessment approach, we quantified the environmental
impacts across the entire remediation process. The results revealed that the SSB technology exhibited a carbon emission intensity of
0.190t CO,/m’ contaminated soil. The most important carbon emission unit processes were primary treatment (33.7%), site
construction (32.7%), and barrier backfilling (31.9%). Material production emerged as the principal emission source, with concrete
manufacturing contributing 51.9% and solidification/stabilization reagents accounting for 33.4% of total emissions. The
comprehensive environmental impact score of this case reached 84.3kPt. The implementation process of risk control exerted the most
significant human health impacts, which were primarily contributed by the formation of fine particulate matter during construction
activities and the global warming potential.
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Table 1 Life cycle inventory data of the research case
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Table 2 Carbon emission factors associated with the research

case
Bt MRlReE  HeB BLAY K
R 0.321 t COy/m’ [31]
H 15.8 t CO/t [29]
IEL R s 0.570 t CO/t [29]
i) 2.42 t CO/t [29]
IR 1.68x10* t CO/t [31]
I= 2
N S 0.180 t CO/t 30
R : [30]
R 0.500 t CO/t [30]
TR 2.70 t COu/t [30]
VEE 0.0600 t COo/m’ [29]
i+ 0.0400 t COx/m’ [29]
PVC & 1.77 tCO2/t [29]
buR) {0 5.98 t COu/t [29]
HUbH B Seih 3.15 t COu/t [29]
FH I G M) 445%x10* £ CO»/(KWeh) [27]
BMIEE 830X10°  tCOy/(tekm) [29]
s PR E 420%107° £ COy/(tekm) [29]
TG 4.90X10° £ COy(tekm) [29]
1.6
1.44
—_~ 14 [
=
E 1.2
" 10 L 0.984
S
O 08+ 0.750
” L
% 0.6
= 04|
0=
oo L 0209~ 0.190
: ’—| 0.097  0.075
0.0 b s ‘ . [—

2 5 .
&j@ f\“i% A %e&\\ " 6)\% Xﬁ&% %5@&5
@ Y @ @ﬁ W
A %%“m@
GRS HAR

2 BBRBORMIBRHBRE
Fig.2 Carbon emission intensity of each remediation

technology

i PRk R BcHE R () 3) ) S, A TR
TR HER R SRR T AL BTG I BT B R
[ YE 550, 23 o) v S B HE TG K 33.7% . 32.7% AW
31.9%; AL FR LG I8 G KA W S e RG22

FIGIIRHERC Y 3 iy 0.817% 0.300%-+ 0.286% A1
0.231%;75 /K A PR B TT IR B HE IS /N, o] 20 AN T

10 F 639 621 607

00213
10° : : :
;‘ss»\

Xﬁg% @V /QX% @\VP
S TN

B3 il ph/ e o+ B R [P0 B e R ps T i

Fig.3 Process—specific carbon emissions in SSB
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