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Abstract — This study evaluated the residual capacity of carbon block filters in household water purifiers by measuring
their residual chlorine removal efficiency. Analysis of 100 recycled filters revealed that 76% retained over 90% of their
capacity, including 31 pre-carbon and 45 post-carbon filters. This finding indicates that filters are often discarded while
still possessing significant remaining capacity, with post-carbon filters exhibiting higher residual capacity than pre-carbon
filters. Statistical analysis demonstrated strong relationships between the residual chlorine removal efficiency and the
removal efficiencies of total phosphorus (T-P) and total nitrogen (T-N), yielding the high coefficients of determination
(0.968 and 0.9732, respectively). Thus, these results suggest that prioritizing the recycling of post-carbon block filters
and integrating the removal efficiency of residual chlorine as a performance indicator into residual capacity assessment

systems for reused carbon block filters could enhance resource circulation.
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Fig. 1. Composition of household water purifier system.
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Fig. 2. Real-time monitoring result of residual chlorine concentration.
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Fig. 3. Estimated remaining capacity of carbon block filters.
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