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Reduction and utilization of fine residue generated from
mixed construction and demolition waste sorting facilities
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Construction and demolition waste (CDW) is one of the major solid wastes generated from industrial
sectors in every country. In Japan, nearly 20% of industrial waste was generated from construction
sectors in 2007. However, by enforcement of the Construction Material Recycling Law, several kinds
of CDW such as concrete, asphalt, etc., has been recycled or reused at a high rate. On the contrary, as
for mixed construction and demolition waste (MCDW), almost one third was disposed of into landfill.
Based on the Japan’s targets for establishing a sound material-cycle society, to reduce the amount of
MCDW sent to landfills is significant. Sorting process of MCDW is clue for achieving it. Hence, in this
study, sorting process of MCDW was investigated in terms of material recovery and how to improve its
efficiency was discussed. A major' issue of the sorting process was the generation of the fine residue,
which was thought to have potential of hydrogen sulfide formation because it contains both gypsum
and organic matter. Thus, separation methodology of gypsum and organic matter from fine residue
generated from the process was also studied. Moreover, the risk of hydrogen sulfide formation in
case of utilization in environment was assessed by examining leaching behavior of sulfate and organic
matter from fine residue. _

Chapter 1 provides a general introduction and description of the objectives of the whole research.
It shows a background of the addressed problem, presents past studies in similar areas, and states the
main objective of the overall research.

Chapter 2 describes a field research carried out at a facility located in Kanto Area that accepts
MCDW. The most important activity carried out was a batch test where MCDW were used as input
into the sorting process and after the process was over samples from all outputs were collected for
analysis. The goal was to determine how the material was distributed through the process, in order
to find where the gypsum, organic matter and heavy metals were concentrated the most. Then, the
separation efficiency of the sorting process was evaluated. For this, flows of mass, of organic matter,
Fe, Pb and gypsum were depicted. The flows of materials were also break down by contributing
outputs. By this, the recycling rate of the facility, the disposal rate, where the most of the organic
matter and metals were diverted to and which outputs contributed the most to each category were
indicated. At the end, the original MCDW were compared against the material to be landfilled, to
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evaluate if the sorting process was efficient enough to divert the most of the pollutants away from it.
The findings from this chapter were communicated to the facility management in order to reduce the
amount of residue generated and to improve its quality, and based on them, the sorting process was
- modified.

Chapter 3 describes a new field research carried out in the same MCDW sorting facility previously
analyzed. The objective was to re-diagnose the sorting process to evaluate the effectiveness of the
changes implemented. Three independent batches of MCDW were input into the process and once the
process was concluded, samples were collected from all outputs to be analyzed. As the results, it was
found that the recycling ratio increased, amount of material to be landfilled decreased and the quality
of residue was also improved. Nevertheless, still some amounts of residue are inevitably generated.
To deal with this, it was proposed to mix fine residue with other output containing very small amounts
of organic carbon. The resulting mixture was estimated to contain a TOC of about 4% and could be
recycled as aggregate, reducing the amount of material to be landfilled by increasing the recycling rate.

Chapter 4 describes a heavy liquid separation performed to the samples obtained at the MCDW
facility in order to determine the specific density range containing the most of undesirable materials
(gypsum and organic matter)'. It was found that the most of the gypsum contained in the samples
was in a powder state, therefore having a high density unlike many of the organic matter that has low
densities. As the result, 93% of the gypsum was concentrated in the density range of 1.59-2.28 g cm™3,
which contained 24% of the total mass. Organic matter was mainly contained in densities below 1.5.
The above findings indicate that since gypsum is mainly distributed in the fine fraction and has a high
density, the amount of gypsum going to landfills can be reduced by first separating the fine fraction
from MCDW and then removing particles in the density range of 1.59-2.28 g cm™. These measures
could remove 24% of the mass, containing 93% of the gypsum, resulting in a gypsum concentration
of only 1.55 % in residual fine matter. By this quality improvement, the risk of H,S generation after
disposal in even non-controlled type landfill can be reduced.

Chapter 5 presents an evaluation of the environmental risk posed by MCDW residue if it gets in
direct contact with a IOW—organic-carbon environment. As found before, the main targeted pollutants
were SO;2 (provided mainly from gypsum) and organic matter. They are also found in materials regu-
larly used in the environment as fertilizers, soil conditioners and materials for construction. Therefore,
the objective was to elucidate if the leaching behavior of all those selected materials were different
among them, and if so, what was that difference. In order to confirm this, serial batch leaching test
was performed for all samples and leaching of sulfate and organic matter were analyzed. As the re-
sults, sulfate leaching was similar among several samples including residue because its leaching is
dominated by solubility of gypsum. On the other hand, leaching behavior of organic matter was quite
different among samples. Leaching of TOC from residues continued even at L/S = 15 although those
from others were ceased. However, it was also confirmed that constituents of TOC was not suitable
substrate available for sulfate reducing bacteria (SRB). One fertilizer indicated far high TOC leach-
ing even though it is utilized in environment without care, Based on these findings, we conclude that
impact of the utilization of residue is not so different compared with other materials which contained
gypsum and organic matter such as fertilizer.

Chapter 6 summarizes the results obtained in the research and presents some recommendations.
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