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Experiment on mircon bubbles and ultrasonic-assisted wet carbonation
for recycled micro-powder and artificial aggregate
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Abstract; Recycled micro-powder has excellent carbon sequestration potential, and the wet carbonation method
enhances its carbon sequestration performance. In this study, micron bubbles and ultrasonic-assisted methods were
used to improve the carbon sequestration efficiency of wet carbonation. Then the recycled micro-powder slurry after
carbonation was compressed into artificial aggregate, and a secondary carbonation was further conducted to improve
the mechanical strength of artificial aggregate. The CO, volumetric method of aluminum film bag was proposed to
evaluate the carbon sequestration amount and carbonation degree of recycled micro-powder. Finally, the carbon
footprints of this carbonated recycled micro-powder and artificial aggregate are calculated. The results indicate that
the wet carbonation method proposed in this study can effectively improve the carbonation efficiency of recycled
micro-powder. The use of aluminum film bag for CO, volumetric method of the carbon fixation in recycled micro-
powder is straghtforward and practical. The carbon sequestration amount of recycled micro-powder in aluminum film
bag with 100% CO, concentration for 0.5 h is comparable to that of the wet carbonation method proposed in this
study for 5 minutes. The compressive strength of the artificial aggregate made of non-carbonated recycled micro-
powder is 42.7 MPa after carbonation curing. However, when recycled micro-powder treated with wet carbonation
is remolded into artificial aggregates, the post-carbonation strength is relatively lower compared to the control
group, mainly due to the reduction of carbonation reactants. Carbon footprint calculation shows that carbonized
recycled micro-powder artificial aggregates can achieve a significant reduction in carbon emissions.
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Fig. 1  Particle size distributions
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Tab.1 Chemical composition of cement and recycled micro-powder

w/ %

A

Ca0 Si0, Fe, 0, AL, 0, S0, MgO K,0 Na, O LOI
KU 63.80 20.78 5.12 4.57 2.63 1.52 0.65 0.23 1.31
A0k 17.86 43.85 6.15 12.64 2.01 2.58 2.05 1.10 4.25
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Fig.2  Experimental process
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Fig.3 Carbon sequestration evaluation method (aluminum film bag CO, volumetric method)
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Tab.2 Physical properties of artificial aggregate specimens

W RBEE (grem™)  WK%/%  FWEE/ (grem™?)
R 2.26 25.26 2.83
C 2.43 21.10 2.94

C-5 2.27 23.09 2.79

C-10 2.40 18.22 2.83

C-20 2.50 17.20 2.93

C-5-C 2.64 15.15 3.04

C-10-C 2.40 14.90 2.76

C-20-C 2.43 17.22 2.85

WAL TR o 2 B R A AR 3 A e 2%
BRI, W36 3, WK R B R B PR a3, Xt
HRZH R A C AOABUS B A3 8] 2. 41 2.60 g/ e’
PR IREE > 6. 6% F16.9% , C5 #H A% B34 N
MR R K, 3K 11, 0% , FEW 7K 3 1y R8I it 2 R 22 0L
E R IOE = YRR iy N

#3 BUBANEBEHRHEWEER

Tab.3  Physical properties of artificial aggregate specimens after

carbonation

WO RRERE/ (grem ™) BOKFE/%  FWHEE/(goem ™)
R 2.41 21.23 2.92
C 2.60 18.51 3.08
C-5 2.52 16.65 2.94
C-10 2.44 17.23 2.86
C-20 2.55 16.12 2.96
C-5-C 2.67 14.25 3.04
C-10-C 2.55 13.32 2.89
C-20-C 2.62 14.45 3.00
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