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Development on Accelerated Carbonation Technology to Enhance Recycled Aggregates

ZHAO Zengfengl’z, YAO Lei®, XIAO Jianzhuangl’z, JI Chenyuanl, DUAN Zhenhua'?, WANG Dianchao'
(1. Department of Structural Engineering, College of Civil Engineering, Tongji University, Shanghai 200092, China;
2. Key Laboratory of Performance Evolution and Control for Engineering Structures of Ministry of Education, Tongji University,
Shanghai 200092, China)

Abstract: The accelerated carbonation on the properties of recycled concrete aggregates is important for the recycling of waste
concrete, sequestration of CO, and reduction of carbon emissions. In this review, the mechanism of accelerated carbonation on
the recycled concrete aggregates and the physical properties and microstructure changes of recycled concrete aggregates
enhanced by accelerated carbonation were introduced. Some factors for efficient CO, treatment on the properties of recycled
concrete aggregates were summarized. The physical properties, durability and microstructure improvement of recycled
concrete containing CO, treated recycled concrete aggregates were analyzed. In addition, the perspectives for future research

were also proposed.
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Table 1 Physical properties of recycled concrete aggregates before and after carbonation

Apparent density/(kg-m™)

Reference Carbonation condition
Before carbonation After carbonation Change rate
[25] w=20, =20, R=70 2588 2597 0.35%
[26] w =20, T=20, R=70, =14 2 609 2 640 1.19%
[29] w =100, =23, R=70, 0=10, =1 2602 2661 2.27%
[33] w =20, =20, R=60, t =7 2530 2650 4.70%
[34] w =100, =500, =3 2520 2550 1.19%
[28] w =100, =100, t =3 2326 2351 1.07%
w, T, R, o, t represent mass fraction of CO, (%), temperature (‘C), relative humidity (%), pressure (kPa), time (d) respectively.
FHEBRHORAR BN, BRAL G R ST RR K A BB B 2 AR A ST e A R IR A2

KPP, Kou PR BRI N 10 mm (A4 R4
B A Kb 3 2 0 85 B 2 355 kg/m’® 19 2 2379 kg/m’,
RUMEFEI K 1.01%, [F 5 2F 04k b 21 1 R 4%
20mm FIFAERIRWEEH 2 355 kgm® =
2371 kg/m®, RMHFEHK 0.68%, XK HAF
BHITRLAR /N, A BT A A 3 5 2000 % FE 3
Zhan PSR, HAERE AR LK
580 JEE 2 50 ) A RL A S R0 B T A TR
9 C60 FI C8O [ F AR BHik 4 5 22 WL % FE 34 in 43
A 1.9%F0 2.3%, 1 JRAETREE v C30 HIFF A
B2 BRAL T (2 639+3.7) kg/m®, 28 Ayh
15 (2 619+3.45) kg/m®, ABAKAN N 0.76%; 11 )5
ARVREE TN C45 1) F AR R R R B A BT 1
(2 623+7.1) kg/m’, AZNERAL R [11(2 606+7.71) kg/m’,
AN 0.65%, AIRIRIA R . Btk J5 i Az T+
9 C30 F C45 (1) 7 A2 B RF L% B AR A0 AN B S5 (n]
R T I &R 22 A RE W), IX —ILRA 7T e
KPR SR B b, FLRRAL N P= 5o A
A E R ) WL R R AN, TR B R 2 A T
fit S8z g: 12,
122 WKZE A E B2 AL 2 5 TRk
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Water absorption of recycled aggregate before
and after accelerated carbonation

= Before carbonation
= Aftercarbonation

Change rate L
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g 12.00 n61%1 25.00 8
£ 1000 2% 5
2 20201 42000 5
_% 8.00 F - 1670% 15.00 §
S 6.00F .
§ 200k 1 10.00 §
S o0k 1500 %

0 0o 2

[32] [27] [24] [25] [29] [26] [33] ©

Reference

B HAEE BT R RK R A
Fig. 1 Water absorption of recycled aggregate before and after

accelerated carbonation
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Table 2 Effect of replacement ratio of carbonated RCAs
on relative compressive strength

Replacement ratio Relative compressive

Reference
of carbonated RCA strength

20% 1.006 [32]

1.052 [50]
30%

1.025 [56]
40% 1.108 [32]

1.241 [55]
50%

1.074 [56]
60% 1.110 [32]
70% 1.111 [56]
80% 1.166 [32]

1.226 [32]

1.065 [50]
100%

1.329 [55]

1.131 [56]
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(10 FF A R TH 2 A 5%A 1%

S AR KR L 4300 9 0.55 H1 0.45 il i1
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