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CO, emission evaluation of full life cycle carbonization of recycled concrete

LEI Bin, YANG Wanying, YU Linjie, YAN Yusong"
(School of Infrastructure Engineering, Nanchang University, Nanchang 330031, China)

Abstract: In order to reduce the full life cycle CO, emission of recycled concrete, the carbonization effect during the
service stage of recycled concrete was considered, and the carbonization design of the full life cycle of recycled concrete was
carried out by using carbonized recycled coarse aggregates, mixing and curing in CO, environment. Using the theory of life
cycle assessment (LCA), the life cycle of recycled concrete was divided into six stages, namely raw material production and
transportation, production, transportation, construction, service and demolition of recycled concrete. The CO, emission
calculation models for each stage were established, and the CO, emission during the full life cycle of 1 m* of C30 recycled
concrete were explored. In addition, the environmental impact of CO, emission during the full life cycle of recycled concrete
was evaluated. The results show that compared with the full life cycle CO, emission (Ap) of recycled concrete under
carbonization during the service stage only, the CO, emissions (Bp) of recycled concrete under full life cycle carbonization
are reduced. Compared with the carbon sequestration of recycled coarse aggregates, the mixing and curing of recycled
concrete have a better effect on reducing CO, emission during the full life cycle of recycled concrete. Replacing some natural
coarse aggregates with recycled coarse aggregates can save environmental costs, reduce CO, emission, which has significant
environmental and economic value.

Keywords: Recycled concrete; Recycled coarse aggregate; CO, emission; Carbon sequestration method; Life cycle

assessment(LLCA); Environmental value

0 318
B A ok AR AR TR B i P A R P
I B A 29 A T A2 TR R+ A iy 0 O, HE T VE

AT E KRR AT H (51968046) 1L 4 1%
oy S S NI E 3 N I SN 3 S0 AN A WH
(20204BCJ22003) ,

_82_

o, AT RLE D CO, HE &, X TS0 38U H A
AEEZ L, EER, BN T B2 s A
JEA A PEA (LA B LCA) BRIS 20 AR TR B 14
i S CO, HERBIBESE o e MBI TS W], 7 F 2R
H RO R S 30% /9 €30 F A IR kAR JE 3
CO, Hegf i b, 7K Ve 26 77 By B i b 88.44% , J b4
Bliz kB BE b Heoh 10.15% , B K 98 48 7= Fi 5 AL R iz



CER T 75 e N P

FRA TR BE 4 A R AR AL 19 CO, HERCE A

HB B REA Y T A IR ) CO, M HECR, M
AR5 3 B, K U R R A M R Y B R
BRI IRE - CO M EZE S, RER
SEOIE oY 2R B A AR AR A5 B B R A R A 7 B B R
A A A R CO, HERCR B KIS B B, PN ARY
WEIE &I, K e 7= A= A2 SO A AR RE IR CO, HE )
RARIERZ —, BA 1o KRBERY 0511t /Y
CO,, A UL, JER A P iz di 25 i B A TR+ CO,
Hem i £ E A, ZHANG %5998 | H A% &
e Ak % 1 98 TR 6 A 2B A AL CO, HE B AR T Y
WD, ZEE T CO, HEA CO, W e 2 H) iy -
fif . PADE SFOfF 5% 2 B TR ¢ 1 IRA% B B 1 flk £k A
FH AT LA S 3 el TR A A R A o, HETCRE

TRk fiRE = mE K, R % E
TR EE X CO, MW 1T, K 2= 85 Al 7K U FHTR B +
= CO, HE S, FEXF CO, HERUA S BUR |
S5 b DA BB T S5 A0 M B R B A —
M SCHR[814E Y, 76 TR BE + 25 R BR | i i 5 Il
WOR R e A v, FAE BB CO, AR B8O I 3,
MG T 7K U8 AR 7 e B v HE Y S 419% 10 CO,,
v W& Bk AL AE T, CO, HECE: 7T A 2 & Al 13%~
48% ., A I, A7 W B IRBE A IR A B Be ) CO,
gy A A=A I CO, HECE B 0 H T TR
T P IE 5 AF R 5 /D0

g5 b AR SCANAN S SR A TR - IR AR B B 1 ik
FAE R, 00 T A6 R B Rk [ A VE L P AE TR BE 9
PR IR B 1 Rk AR T E AR A IR EE AR R o,
Heforb, IR A TR BE £ 4k A R ik Ak, 7E LAtk
LT LCA 30 R e HE R B0k fAE 7 i
S DA R R AR 7 B B Ok A A TR TR R AR
B B B b 26 i, ST P AR TR E 45 B B CO, HEROTT
BB JF AT IR BE S I, DA ) R A R TR
A CO, HEL .
1 EFILCAMBARREIHEZRSGEH®HE
1.1 W HR SRR AR

WF5T H AR . 255 2% 18 AR R 1 4 Ak 4 J8] 0 ik
FEAE F X CO, HEBCEE /Y 52 M0, I 25 H 3R 85 52 g 3
W 5200  HARESALE N 1 m® B C30TFA= TR e+, ALk
THEA P AR AR 41 51 0.30% .50% . 70% |
100% 11 P A= 1R BE + 4 A A CO, HEmc it . o,
DIRE RN & LCA F e i Dy BE A9 ot B2 45 A0 BE#5
B3 Y D) Be LA B T AE I 2 A R A Y B
P AT, IR R G R A R S 2R AT bR
1k, TR IE LCA 45 iy n] Fod:

TS AR SO A IR A A R S 6

B B, 20 01 0 JEURE R 2R 7 R P A R L i A
7 s T R PRER o SR N A B
RGEA S 1 O LU R A P Dk AR TR
BB 1 PR IR O 28 0 0 P AR R BRE b A i SR TS

CO, Wi

—> FoR i ) i R
= 525 CO, HEik
=P FR CO, Wk

O A LR
QA TR A 4 g
(B A TR - IR B Bk A

J5
#
L)
4
?:
Al
iz
L

CO, ik

P FRATRBE 2 A i A ) CO, Rt 3 5530 5
Figure 1 Calculation boundary of CO, emissions during the

full life cycle of recycled concrete
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Table 1  Energy consumption of main components during the

construction stage of recycled concrete
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Table 2 Mix proportions of concrete kg/m?

ETRE K mEy WA HERLER K
NAC 395 623 1184 0 178
RAC-30 395 623 829 355 178
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RAC-70 398 623 355 829 179
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Table 3 CO, emission inventory for production and

transportation of raw materials for recycled concrete
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Table 4 CO, emissions during the full life cycle of recycled concrete kg/m’?

i 5 Py, Py, P, Py Py Aps P Ps G G, Py An By
NAC 338.4 433 24 8.9 20.5 -5.3 -3.2 18.4 -71.1 0 4319 426.6 357.6
RAC-30 339.1 36.5 2.4 8.9 20.5 -6.1 -3.2 18.4 -71.1  -153 4258 4197 3362
RAC-50 3412 319 2.4 8.9 20.5 -6.7 -3.2 18.4 =715 =255 4234 4167 323.1
RAC-70 3425 27.4 24 8.9 20.5 7.2 -3.2 18.4 =717 =357 420.1 4129 3095
RAC-100 344.9 20.5 2.4 8.9 20.5 -8.0 -3.2 18.4 =720 -51.0 4156 407.6  289.3
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Table 5 Conversion results of CO, emissions during the full

life cycle of 1 m’ recycled concrete

By, P A LR AL TH AR WA

o
A /kg /76 /m? Kot
NAC 3576 78.7 834 19.5

RAC-30 3362 74.0 78.4 18.4

RAC-50  323.1 71.1 75.3 17.7

RAC-70  309.5 68.1 722 16.9

RAC-100 2893 63.6 674 15.8
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