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A Study of Sewage Sludge Composting, Utilization of Compost and Nitrogen Dynamics in Plant-Soil System
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This dissertation was presented semantically (i) a technique for recycling of sewage sludge as compost using a simple
aeration method (ii) the utilization of compost as a soil fertilizer with special attention to dynamics of compost N in
plant—soil system using pool dilution and >N tracer approaches. Chapter 1 introduces the importance of composting in
reduction of waste volume, the benefit of compost application on soil with special attention to nitrogen availability. This
section also states the objective of our research and how it fits into the gap in knowledge. Chapter 2 provides a concise
overview of a composting process, the methods used to evaluate the compost quality. The nitrogen dynamics after soil
application were also intensively reviewed. Chapter 3 provides the results of five small-scale composting trials running
in the winter and in the summer using different volumetric sludge/woodchips ratios. Changes in physicochemical
properties during composting process were discussed. The compost temperatures were maintained above 55 °C for three
consecutive days when higher proportion of woodchips were used in the summer. The measurement of amino acid
nitrogen may add the novelty for checking the stability of process. In Chapter 4, net ammonification, net nitrification
and net N mineralization was estimated by the difference in the inorganic N (NHs-N and NOs-N) after 10 and 20 days
of incubation under controlled laboratory conditions. The effects of different carbon sources and chemical N fertilizer
as supplements to compost was also compared. The results from the incubation studies were consistent with those in
pot-culture experiment as reported in the first part of Chapter 5. In the second part of this chapter, the effectiveness of
compost on plant was comparable to CF and higher than its raw material. Thus, the composting lowered the level of
easily degradable amino acids nitrogen and NH-N/NOs-N ratio at the end of process that may reduce the phytotoxicity
of immature sludge. In Chapter 6, gross N mineralization, gross N immobilization and proportion of plant nitrogen
uptake from compost (PNasc) were initially estimated using pool dilution approach. However, the estimation of gross N
immobilization in the incubation and PNgs in pot-culture experiment was less reliable due to pool substitution effect or
added nitrogen interaction. For the improvement, >N-labelled compost (0.639 atom %) was used as a tracer approach
to calculate directly the N dynamics in plant-soil system. The combination of one-to-one compost-to-CF ratio (total N
amount) helped to decrease N leaching while maintain N uptake from compost. The incorporation of rice straw and
compost to the soil resulted in higher retention of N, therefore, minimize N loss to the environment. The final conclusions

and some recommendations are summarized in Chapter 7.
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