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Abstract

The present study is an attempt to access the carbon sequestration within the municipal solid
waste landfill. The effort also has been made to understand the estimation of landfill gas
emission and landfill gas migration pattern. Correlation analysis and principal component
analysis have been explored to identify the possible source of metal contamination and
landfill gas migration pattern while Enrichment Factor and Geochemical approaches have

been exploited to analyze the data.

The objectives of this study were to improve carbon capture within the landfill, study the
impact of mineral carbonation over the solid waste, estimation of carbon dioxide emission

from the landfill and to understand the landfill gas migration pattern within the landfill.

Feasibility of carbon sequestration in alkaline waste was investigated using experiments in
the laboratory. The main goal of this research was to improve mineral carbonation process in

landfills and to optimize the carbonation process.

Alkaline waste is an attractive option for the sequestration of carbon. This mineral
carbonation process is exothermic in nature hence, there is no any need of energy supply and
the carbonated product obtained is stable. Therefore, this mineral carbonation process gives
the long-term solution for carbon capture. The present study is to determine the carbon
sequestering potential of alkaline waste. To improve the understanding of mineral
carbonation process in landfill condition feasibility studies based on landfill condition was
performed in the laboratory. Based on limited knowledge of landfill, Simulated Landfill

Reactors were constructed for the experimentation.



The growing urbanization in India and change in lifestyle and food habits results in growing
challenge in a massive increase of waste and its composition. It is estimated that more than
55 million tons MSW is generated per year in India. This waste is collected from sources and
dumped into the landfill, where it degraded and release carbon dioxide and methane gas
predominantly. In the year, 2010 per capita MSW generation was 0.79 kg/day and the
corresponding per capita CO2 emission rate was found 1.64 metric tons that will scale up 3 -
5 metric tons in the year 2030 for 0.97 kg/day/capita waste. This carbon dioxide emission can
be estimated by various models like Stoichiometric model, Land GEM model, Default model
etc. Here in this study, Land GEM model and Default model were used for gaseous emission
from the landfill. The site selected for the gas estimation, were Okhla landfill, Bhalswa
Landfill and Gazipur landfill. Out of all the three landfill, Gazipur landfill accepts the highest
amount of waste hence; the gaseous emission is quite high from Gazipur landfill in compare
to Okhla landfill and Bhalswa landfill. The CO2 gas emission rate from all the three landfill

was calculated and found as Gazipur landfill > Bhalswa landfill > Okhla landfill.

The landfill gas migration pattern was also studied in Simulated Landfill Gas Migration
Reactor. This study shows that the landfill gas concentration is high in Middle Layers of the

landfill followed by Bottom Layers and Top Layers of the landfill.

Keywords: Carbon Sequestration; Municipal Solid waste; Construction and Demolition
waste; Carbon Dioxide gas; Light and Heavy Metals; Geochemical Index; Enrichment
Factor; Land GEM model; XRD analysis; SEM; EDX; Proximate Analysis, Ultimate

Analysis
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