Development of a new total recycling process of

waste concrete with a carbonic acid treatment
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Figure 1 Variation over time of the waste concrete

recycling rate and recycling plant numbers®
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Figure 2 Schematic drawing of the experimental apparatus
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Figure 3 The influence of the initial ratio of waste
cement to water on the time course of calcium

concentration in the water phase
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Figure 4 The influence of the amount of seed crystal
on the time course of the calcium concentration in the
water phase ]
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Table 1 Example cases
The amount of recycled waste concrete
[t/year]
4 30,000 90,000 300,000
Calcium conversion rate 50 1-a 1-b 1-c
to CaCOs [%] 80 2.a 2.b 2-¢
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Figure 5 The schematic drawing of a proposed recycling plant for the example cases

Table 2 Breakdown of revenue and costs of the proposed

waste concrete recycling plant

CaCOs with high purity

Table 3 Environmental impact of the proposed

recycling process

No. Item Cost [10%JPY/year]
l-a 1-b 1-c 2-a 2-b 2-¢c
1- Revenue
1) Sale of CaCOs 542 1627 542.4 86.8 260.4 867.9
2) Sale of extracted residues 0.7 21 7.0 0.7 21 7.0
2- Cost
1) Employment costs 56.0 56.0 56.0 56.0 56.0 56.0
2) Material costs 18.0 54.0 180.0 18.0 54.0 180.0
3) Depreciation cost 16.6 35.8 87.6 17.0 36.2 87.6
4) Maintenance costs 214 47.9 119.5 219 48.5 119.6
5) Utility costs
-1 Electricity 16 4.8 159 2.4 7.1 237
-2 Water 0.3 0.8 2.6 0.1 0.3 11
6)  Wastewater treatment costs 0.9 2.7 8.9 0.4 11 3.8
7) Waste disposal costs 0.0 0.0 0.0 0.0 0.0 0.0
8) Testing costs 0.0 0.0 0.0 0.0 0.0 0.0
9) CO2 capturing costs 19.4 43.0 104.3 27.4 58.1 1315
Total -79.3 -80.2 -25.4 -55.7 1.2 271.6

(3] :
2004

Treatment amount of waste concrete [Mt/year] 35.0
Treatment amount of waste cement [Mt/year] 105
Reduction amount of waste [Mt/year] 105 35.0
Reduction amount of CO2 emission [Mt/year] 1.65
Waste water amount [Mt/year] 2.15
Power consumption [TWhlyear] 25.1
Power supply [TW] 3.49
References
[1] , 14 :
2004
[2] , , 2002



