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Abstract: In order to promote the resource utilization of construction waste, construction waste recycled fine powder was
prepared by combined activation of mechanical and thermal treatment. The effects of different ball milling times and calcination
temperatures on the activity excitation were studied, and the microstructure and action mechanism were analyzed by X -ray
diffraction (XRD) and scanning electron microscope (SEM). The results show that after 30 minutes of ball milling, the activity

index of recycled fine powder reaches 79.0%. Further firing treatment at 800 °C can improve the activity, the activity index
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reaches 96. 0% and main properties meet the requirements of " Regenerated Micropowder for Concrete and Mortar" JG/T573-

2020. Microscopic analysis shows that mechanical ball milling can increase the specific surface area of the fine powder and

improve the particle size distribution to promote the hydration reaction. After the fine powder is activated at 800 °C, a large

number of plate—like Ca (OH), are closely bonded with the flocculent C—=S—H gel, and acicular ettringite are interwoven to form

a network structure in hydration product, which improves the strength of the test block.
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Table 1 Composition of mixed construction waste / %

REEL mUREEL Fee AT BB B ALt Hfb

43.2 15.5 6.5 6.9 10.5 1.6 12.9 2.8

R2 BHENBTFENFAMR

Table 2 Main chemical compositions of construction waste / %

Ca0 Si0, AL O, MgO Fe, 0,

505 K,0 Na, 0 Cl™ ek it

11.02 60. 13 9.02 1.52 2.17

1.27 1.90 1.33 11.03
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Fig.1 XRD pattern of recycled fine powder of construction waste
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Table 3 Particle size ratio and specific surface area of recycled
fine powder of construction waste with different ball milling times
N r
] <10 pm 10~20 pm 20~40 pm >40 wm D90/ pm H:%%zﬁi\
/(m~/kg)
10 34.32 18.07 19. 01 28.60 62.12 199
20 53.59 22.67 17.47 6.27 38.67 350
30 57.26 23.01 16.45 3.28 32.01 401
40 53.75 20. 09 18.28 7.05 34.36 397
50 49. 81 21.83 19. 12 9.24  38.67 396
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Fig.2 SEM images of recycled fine powder of construction

waste at different ball milling times
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Fig.3 Effects of different ball milling times and calcination
temperatures on the compressive strength of construction
waste recycled fine powder mortar samples
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Table 4 Comprehensive properties of activity—stimulatedrecycled
fine powder under optimal conditions

i H 28R JG/T573—2020 I Zbrife A5 4
YNE (45 wm FELTHTRAY) /% <30.0 26. 80
KR /% <105.0 102. 30
EHAEEL % =70.0 96. 00
WHNE 2 h A4k /mm <40.0 29.40
BRI/ % <1.0 0. 88
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Fig. 4 XRD patterns of recycled fine powder paste test blocks
of construction waste after activation under different conditions
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Fig. 5 SEM images of construction waste recycled fine powder
paste test blocks after activation under different conditions
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