





Figure 1: lead copper and iron content of
RDC before and after re-composting, data
normalised to 40% OM.
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Figure 2: lead and copper content of
RDC after extraction with H20 and
NaOH, data normalised to 40% OM
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Iron, copper and lead in the samples was analysed using a Perkin Elmer 1100B Atomic
Absorption Spectrometer (AAS). The standard additions method (Harris, 2003) was used
to establish the extent of any interference (matrix) effect from the digest solutions.

For the re-composting experiments, two representative sub sample of the material where
taken, one was desiccated and set aside for further analysis. The other, around 7kg,
was re-composted under controlled conditions in the laboratory by placin% the material
in a 20 litre plastic bucket, remoistening it to 35% and incubating it at 30°C. Aeration
and moisture were maintained by shaking the bucked daily and the occasional addition
of water. The material was incubated for 4 weeks, and then desiccated for storage and
further analysis.

The biodegradabili‘%{of both sub samples was calculated by undertaking a dynamic
respiration index (DRI) analysis (Godley et al., 2004). Additional control mixtures were
included in the procedure as (1?] compost seed only, so that the results could be corrected
for biodegradable material in the seed, (2) for comparison, a positive control containing
cellulose and (3) an empty (blank) incubation.

A separate batch of RDC from Dalinlongart was analysed to establish the extractability
of metals throu%h washing with both water and sodium chloride. 1:5 v/iv mixtures for
both water and 0.05M sodium chlorides (NaCl) were shaken, aqua regia extracted and
analysed by AAS. The analysis was preformed in triplicate.
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Results and discussion

The results (Figure 1) showed that the washing of RDC with EDTA leads to a significant
reduction in heavy metal content in the RDC; the lead and copper content of the EDTA
extracted samples was reduced bP/ roughly 44% and 31%, respectively. Relatively little of
the iron content was removed only 2%, which indicates that buffering at pH 8 may have
prevented occlusion by iron, even though non-buffered controls were not conducted. At
these reduction rates, the process would be suitable to reduce to within the regulatory
limits the concentration of the critical heavy metals lead and copper. Further experiments
mar be needed to investigate the efficacy of the EDTA washing process for other heavy
metals; the effect of pH on iron occlusion also warrants further investigation.

The data (Table 2) also showed that re-composting of the RDC resulted in significant
reduction in OM content and maturity as indicated by DR4 (dynamic respiration index
over 4 days). However, this further biodegradation did not lead to further improvements
in the heavy metal removal capacity of the EDTA washing process. It can be speculated
that all heavy metals were sufficiently disaggregated from organic material after original
biodeq_radation. Further research on the overall effect of biodegradation on the efficiency
of EDTA washing may be required in order to fine tune a commercial application of this
process.

Table 2: Changes in RDC maturity after re-composting

Organic Matter [% w/w] | DR4 [mgO/kgDM] DR4 [mgO/kgLOl]

Original RDC 25.5 33,200 68,000
Re-composted 19.7 14,900 34,900

However, the empirical observations made during this research put in question the overall
suitability of the process for commercial application: significant mechanical agitation of
the MBT/EDTA slurry was required for heavy metal leaching. In large scale, commercial
applications, this is unlikely to be achievable, and further research on the effect of agitation
on HM removal efficiency is required. More importantly, this work has shown that the
EDTA process is, in principle, suitable for HM removal from RDCs. A rough estimation of
EDTA Input into the process shows, though, that the financial cost of this process may be
too high for commercial application. Based on a wholesale price of £11.75/ kg for EDTA
and using the extraction parameters investig?ated by this research FSO.OSM EDTA at 1:5
vlv ratio), the treatment would cost around £1716 per tonne DM of RDC; assuming 80%
recovery of the EDTA can be achieved this may be reduced to £628/ tonne. Further cost
reduction may be achieved by reducing the amount of EDTA so that the washing process
is terminated when the regulatory threshold of HM is reached. Other leaching agents
such as deionised water or sodium chloride (NaCI? have been shown in this research to
be onI?/ partly effective at reducing the content of lead and copper (Figure 2). It may be
advantageous to carry out an initial water or sodium chloride washing stage, followed by
a polishing phase using EDTA.

Still, the initial results obtained during this research indicate that much further work is required
before the method can be considered on a commercial basis. Thus, it looses its attraction
as a possible interim measure to achieve RDC regulatorﬁ{ compliance until improved MSW
collection and segregation practices will lead to intrinsically cleaner RDC.

Conclusions

e The EDTA chelating technique previously described for soil washing can be applied
in the cleaning of refused derived compost in order to reduce heavy metal content to
within regulatory limits.
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e The maturity of RDC does not significantly effect the extraction of metals with EDTA.

e The cost of EDTA extraction as a treatment method for RDC may be prohibitively
expensive.

e  Overall, it appears that the removal of heavy metals from the compost product is not
well suited, even as an interim measure, and that further emphasis should be placed
on source segregation of organic wastes.
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