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Assessment of odorous compounds emitted from municipal solid waste excavated from a closed landfill site in Korea. 

Introduction

Methods for waste disposal are dramatically considered as communities issue in recent years.  Communities are encouraged to cooperate for waste reduction, recycling, and environmentally sound disposal.  Likewise, solid waste problems in Thailand have reached a critical point.  A proper waste management is then required.  An environmental expert at Chulalongkorn University suggested that composting could help municipalities to tackle the problem effectively.  It is also avoiding the controversy caused by incineration systems.  That is why landfill is needed.  The reason behind is that a landfill is not only for disposing of residues from recycling, combustion, or other waste disposal, but it is a waste treatment process also.  
Opened-dump sites or sanitary landfills are the most common systems currently used by Thai municipalities.  However, most of them are hardly classified as proper sanitary landfill operations.  First of all, they were not designed to prevent environmental impacts such as groundwater contamination.  Even though some landfills were constructed with liners, their quality was below acceptable standards.  In addition, punctures by groundwater or gas pressure can widely be found in these problem sites.  

It can be seen that most problems found at landfills in Thailand are subject to technical issue.  Furthermore, those landfills are located in remote areas.  Having less complaints of offensive odour, therefore, is typical.  Nevertheless, there are no available spaces for new well-manage landfills in such remote sites.  This would imply that a consideration of constructing appropriate landfills in the vicinity of residential areas could be expected.  Then, the odour aspect would be significantly added.  

The complaint about odour emitted from a landfill site seems to be a difficult task for landfill management.  This is because odour is unlikely completely removed.  Hence, a research of odorous compounds, fate, and behaviour of its compounds is needed to tackle such problem properly.

Objectives

The research was aimed to assess municipal solid waste (MSW) samples excavated from a closed landfill site in Korea.  The objectives, therefore, include: 

· To determine an emission rate of ammonia, methane, hydrogen sulfide, and selected volatile organic compound (VOC) released from such samples;

· To evaluate the release rates of odorous compounds from the samples spiked with known quantities of odour;
· To investigate the interesting factors likely to affect the behaviour of odour released from the samples.
Methodology

The selected landfill has been ceased the operation, taken 10 years during its operation.    The closed landfill is 40 m deep, comprising 8 layers.  Three borings (1 m diameter each) have been exploited to drill in depth.  There are, therefore, 24 samples altogether, being stored at 4 oC until use.
An experiment will be conducted using a lab-scale design. Two-litre vessel will be used as reaction vessels for MSW samples.  Four samples will be selected from those of 24 MSW.  Duplication of these four samples will be done.  Other four samples will be of 2 control samples and 2 spiked samples.  Therefore, twelve vessels will be needed for the experiment. Each vessel has to be connected with a vent line, a gas sampling port and a temperature port.  Carbon dioxide absorption vial will also be required. 

Variables being analyzed are below: 

Independent variables 

· Weight of samples 

· C/N ratio of the samples

· Moisture content

· Anaerobic condition

· Aerobic condition

· Temperature (25, 35, 50 oC)

· pH (4, 7, and 10)

Dependent variables

· Emission rate of ammonia, methane, hydrogen sulfide, and selected VOC

· Concentration of above gases

· Oxidation-reduction potential (ORP)

· Total viable bacteria and/or Coliforms

Analytical method used

	Parameter
	Method

	Total organic carbon
	Chromic acid digestion/ spectrometer

	Total nitrogen
	Kjeldahl

	Moisture content
	Loss of weight for drying 50 g samples at 105oC

	pH
	pH meter

	ORP
	ORP meter

	Temperature
	Thermometer

	Ammonia
	UV detection

	Hydrogen sulfide
	GC-MS / FPD

	Methane
	GC-MS / FID

	VOC
	GC-MS / FID

	Total viable bacteria
	Standard method agar

	Coliforms
	Desoxycholate agar
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