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Abstract

Objective: To develop a circular utilization evaluation method for the slurry mixture generated dur-
ing the cleaning of concrete mixing trucks, mixers, and recycling systems in ready-mix concrete pro-
duction, which integrates resource substitution, disposal reduction, and engineering quality con-
siderations. Methods: Based on current testing standards for ready-mix concrete, recycled fine
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aggregates, and concrete, and by incorporating circular economy policies, publicly available water
prices, and building material price information, this study establishes a closed-loop process con-
sisting of “source diversion-pre-treatment-water-solid separation-quality control-graded utiliza-
tion”; using a concrete batching plant with an annual output of 300,000 m3 as the baseline scenario,
material balance, total life-cycle cost, and sensitivity analyses were conducted. Results: Under con-
ditions where the slurry generation intensity is 0.18 m3/m3, the reclaimed water rate is 80%, and
the fine aggregate resource recovery rate is 70%, the system can replace 43,200 m3 of production
and cleaning water annually and recover 3024 t of fine aggregates; the annual gross revenue is ap-
proximately 598,000 RMB, the annual net cash flow after deducting operating and maintenance
costs of 220,000 RMB is approximately 378,000 RMB, and the static payback period is approxi-
mately 3.2 years. Conclusion: The economic viability of slurry recycling is primarily influenced by
the slurry generation intensity, the comprehensive disposal and transportation costs, and the utili-
zation pathway for fine aggregates; through qualitative separation, online metering, trial mixing
verification, and graded allocation of applications, synergistic benefits for resources, the environ-
ment, and the economy can be achieved without compromising the quality control requirements for
structural concrete.
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Figure 1. Framework for cost-benefit-oriented recycling of concrete slurry water
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Table 1. System resulting data of standard experiment
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Figure 2. Annual economic performance under three slurry-generation scenarios
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