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Abstract

The effect of coagulants on solid
recovery rate of disposer
wastewater and resource recovery

of recovered solid

Ahn Jaehong
Department of Civil and Environmental Engineering
The Graduate School

Seoul National University

More than 12,000 tons of food waste, comprising 26% of total
municipal solid wastes, are produced in Korea each day. Due to the
Ban on Direct Landfill of Food Wastes since 2005 and the Ban on
ocean dumping of food waste by the London Dumping Convention
since 2012, food waste management has become a urgent issue to
solve. The Korean government has strictly implemented the
separated-collection and recycling policy for food wastes. However,
there are not enough markets for the recycled products such as
compost and animal feeds, and people have felt inconvenienced by
having to separate food waste from other wastes. Because of these

problems, introduction of more convenient means, such as food waste
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disposers, has been considered.

A food waste disposer is an instrument which grinds food wastes
and drains into sewer system. The machine has come into wide use
since the 1950s, having a high supply rate of 449 in 1999 across the
United States of America. The U.S. and Japan have already set the
standards for plumbing systems and have required adherence to them.
In Korea, the use of disposers has been prohibited since 1995 due to
potential problems such as pipe clogging, malodor, and shock loading
on sewage treatment plants. However, according to the results of
several food waste disposer pilot projects, the Korean government
approved the use of disposers in individual level on the conditions
that the total solid (TS) recovery rate should be higher than 80% (by
dry wt.) and the machine be an assembled product that consumers
cannot tamper with. Food waste disposer brings many advantages,
including convenient discharge of food waste and advanced sanitary
management. It is important to improve the solid recovery rate of
food wastes disposer wastewater because the use of a food waste
disposer system can provide efficient waste recirculation by reducing
salinity and decreasing collection time and impurities.

However, it is difficult to meet the TS recovery standard under
the commercial technique being used. In order to improve the solid
recovery rate, the sieve size could be reduced or the particle size of
the shredded solids could be increased. However, reducing the sieve
size of the solid-liquid separator is not technically feasible because it
increase the mechanical load, and increasing the particle size of the
shredded solid can result in pipe clogging. One possible method is
recovering additional solids by filtrate coagulation and recirculation
before draining filtrates into sewer system. In this experiments, the

effect of coagulants on solid rate of disposer wastewater was
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investigated. Also, the effect of coagulants on anaerobic digestion and
composting of recovered solid was researched through BMP test and
aerobic composting experiment.

According to the results for filtrate coagulation and recirculation,
the optimal conditions for chitosan were pH 6 and dosage of 20
mg/L; the optimal conditions for PAC were pH 7 and dosage of 50
mg/L. The highest turbidity removal rates were 97.8% at pH 6 and
20 mg/L of chitosan, and 97.2% at pH 7 and 50 mg/L of PAC. Also,
for chitosan, the TS recovery rate was improved from 64.8% to
81.1% (by dry wt.), and from 68.7% to 83.2% by using 1.0 and 0.6
mm sieves, respectively. Although there were no significant
differences between chitosan and PAC in the effect of coagulation on
the filtrate concentration or in settling time, the desired TS recovery
rate was achieved at the level of 80.0% (by dry wt.) under using
chitosan and a sieve less than 1.0 mm.

BMP test was conducted to investigate the effects of coagulants
on anaerobic digestion. As a result, the values of methane generation,
methane content, biodegradation, pH, and alkalinity were measured
similar, and t-test results also showed no effect of coagulants. Also,
in order to investigate the effect of coagulants on the composting
process, the change of monitoring factors such as temperature (C),
weight loss rate (%), water content (%), pH, and VS loss rate were
evaluated. According to the results, coagulants have not influenced
significantly on the aerobic composting. Also, as a result of the
quality evaluation of the final products, the values of monitoring
factors such as C/N ratio, salinity, moisture content (%), organic
matter content (%), and heavy metal content were satisfied with the
compost quality standard.

Consequently, when the coagulants are used in solid-liquid
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separation system, not only can a sufficient solids recovery rate be
achieved, but it is also considered to have little effect on the resource

recovery process in case of anaerobic digestion and composting.
keywords : Anaerobic digestion, Chitosan, Coagulant,

Composting, Food waste disposer, Solid recovery rate
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