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Abstract: 

The municipal solid waste (MSW) stream is diverse and contains a variety of organic and inorganic materials. Typically, the 

identifiable organic fractions include food waste and leaf and yard waste. SSO waste is a commonly used term that refers to t he 

combination of the MSW organic fraction f rom residences, industrial, commercial, and institutional sectors. Food waste 

represents a significant proportion of organic material found in residential waste. Acetic acid, a common organic acid presen t in 

food wastes, is one of the most anciently used preservatives. Citric acid is a nontoxic tricarboxylic acid that forms relatively 

strong complexes. In many groundwater systems, citric acid is one among the organic ligands that are continuously produced by  

microorganis ms, root exudation, and decomposition of soil organic matter in the rhizosphere. 
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I.  INTRODUCTION 

 

Today, many sites have become contaminated with various 

organic fluids. It is possible for fluids to seep into the soil, 

particularly in solid  waste storage units, industrial buildings, 

mines and their waste repositories, where organic fluids are in  

contact with the ground. The variation of pore flu id properties 

in soil has a major effect on soil behaviour. This effect is a  

function of pore fluid properties and soil mineralogy. In  

particular, clay soils are highly affected by changes in pore 

flu ids, due to their particle surface forces and all of their 

engineering properties becoming altered. Determin ing changes 

in the engineering properties of soils is important for 

understanding and taking precautions according to the 

behaviors of these soils when used as foundation soil or infill 

soil. The effects of organic fluids on clays have been 

investigated by many researchers it  was reported that the 

behavior of montmorillonite was dependent on changes in 

diffuse double layer repulsive fo rces. Food waste represents a 

significant proportion of organic material found in residential 

waste. Food waste has a high moisture content, which can  lead  

to the generation of leachate and odours during handling and 

processing. Organic matter is an essential component of soils 

and plays a fundamental role in soil conservation, crop 

production, and fertility  maintenance. Recycling organic 

matter to the soil is a part of carbon cycling, an emerging and 

important environmental issue. Organic waste is recognized as 

an important organic matter resource and has numerous 

beneficial attributes. However, when sent to landfills, organic 

waste generates greenhouse gas (GHG) emissions and can 

create nuisances and health issues. Therefore, it is important to 

turn this valuable resource into a soil amendment and fertilizer 

through sound and efficient collection, t ransportation, 

treatment, and management practices. Organic wastes, along 

with other components of the waste stream collected from 

residential and industrial, commercial, and institutional (ICI) 

sectors, have been disposed in landfills. It  is now widely  

acknowledged that organic waste contributes significantly to 

the issues associated with landfills. Anaerobic decay of these 

materials in a landfill leads to the generation of methane, 

which in turn can be released to the atmosphere if there are no 

controls in place. Decay of organic waste also increases the 

production of leach ate  and putrid  odours. In addition  to 

decreasing land fill nuisances, several other environmental and 

social benefits are associated with landfill diversion. 

Commonly  present organic acids in  food waste include acetic 

acid, citric acid, tartaric acid, lactic acid etc. Acetic acid may  

have a toxic or a stimulatory effect on higher plants. In  the 

experiments of Lovinson it retarded the germination of peas. 

Carr and Have camp  found that the weights of plants decreased 

as the quantity of acetic acid, added to the soil in  which they 

were growing, was increased. Heald  found that the growth of 

corn seedlings was prevented by a certain concentration of 

acetic acid. So il may be changed chemically  as well as 

biologically by the applicat ion of acetic acid. The rate of 

solubility of soils was found by Bouyoucos  to be greater after 

treatment with acet ic acid. The acetic acid p resent in the 

vinegar plant effluent will contaminate the water and causes 

water pollution and soil will erode if the effluent is released 

into the soil and subsequently contaminate the ground water 

table. So there is a dire need for the removal of acetic acid. 

Clays tend to flocculate and behave almost as if they were silt  

soil in the presence of organic flu ids which have a lower 

dielectric constant than water, in accordance with the change in 

van der Waals attractive force and diffuse double layer 

repulsive force between clay particles. One of the most 

common organic flu ids in geotechnical engineering 

applications is acetic acid, due both to its formation and being 

an intermediate p roduct. Although it is a weak acid, acetic acid  

has a significant effect on the behavior of clays due to its low 

dielectric constant and its interaction with some minerals 

within the clay. Various researchers have used acetic acid in  

their studies in order to represent organic fluids. 

 

II. MATERIALS  & METHODOLOGY 

 

The site selected for the study is a typical unlined MSW landfill 

area which is situated at Kalamassery municipality, Cochin, 

Kerala, Ernakulam district. The base of landfill is not lined, 

which may result in continuous groundwater and soil 
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contamination. This site has not been designed systematically 

before being used for disposal of waste. Uncontaminated so il 

samples used for th is study purpose include Laterite and  

Benton ite. Laterite  soil samples were collected from 

Ernakulam while Calcium Benton ite samples were collected  

from Coimbatore. To  facilitate the effect of o rganic condition  

in landfill o rgan ic acids such as acetic acid and cit ric acid is 

spiked  into the so il sample. Opt imum amount o f acet ic acid  

and citric acid used for the studies are 5 ml and 10 ml 

respectively. Different  geomaterials like saw dust, co ir p ith 

and rice husk which  are t reated  with sodium hydroxide 

flakes is used in th is study. Treatment  was done by using  1% 

NaoH solut ion. The add itives were mixed  in the lateritic so il 

and then the test was conducted. Additives were not mixed  

with benton ite. 

 

III.  RES ULTS  & DIS CUSS IONS  

 

A tank of diameter and depth 0.75 m and 0.8 m respectively 

was selected for the study purpose. Soil was covered only to a 

depth of 40 cm.  Calcium bentonite was used to a depth of 20 

cm from bottom and overlying it was laterite that extended to a 

depth of 20 cm. The experimental setup is shown in figure 2. 

Table 1, 2 and 3 shows variation of Atterberg’s limit, UCC 

values and permeability with different additives and acids. 

 

 
Figure.1. Experimental setup 

 

Table 1 : Variation in Atterberg’s limits  

Parameters LL (%) PL (%) PI (%) SL (%) 

(L+B)A  48 39.76 8.24 12.41 

(L+B+SD)A  45 34.54 10.46 11.8 

(L+B+RH)A 44 32.15 11.85 11.27 

(L+B+CP)A  41 28.78 12.22 11.05 

(L+B)C 52 43.65 8.35 12.56 

(L+B+SD)C 48 36.77 11.23 11.7 

(L+B+RH)C 46 33.99 12.01 11.3 

(L+B+CP)C 43 29.76 13.24 11.1 

 

 
 

 
 

Table. 2. Variation in UCC  

Parameters q u (Kg/cm
2
) 

(L+B)A 1.171 

(L+B+SD)A  0.961 

(L+B+RH)A 1.171 

(L+B+CP)A  1.686 

(L+B)C 0.77 

(L+B+SD)C 0.901 

(L+B+RH)C 0.952 

(L+B+CP)C 1.05 

 

Table .3. Variation in Permeability 

Parameters K (1*10^-8 m/s) 

(L+B)A  8.09 

(L+B+SD)A  7.588 

(L+B+RH)A 7.164 

(L+B+CP)A  5.961 

(L+B)C 8.01 

(L+B+SD)C 7.66 

(L+B+RH)C 7.03 

(L+B+CP)C 5.885 

 

* Note:  

L = laterite; B= Bentonite; A= Acetic acid; C= Citric acid; 

SD=Saw dust; RH= Rice husk; CP= Coir pith 

 

Here (L+B) A indicates laterite and bentonite amended mixture 

tested using acetic acid. Similarly  (L+B+SD) A indicates 

laterite soil mixed with saw dust followed by bentonite. 
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IV. CONCLUS IONS  

 

From the study conducted it can be seen that organic acids play 

an important role in the geotechnical properties of soil. Various 

natural additives can be used as natural materials for liner to 

prevent the flow of organic leachate into the surrounding soil 

and water bodies. Among the various geo- materials used coir 

pith serves the best as it has maximum UCC value and low 

permeability. Hence the coir pith can be used as an effective 

additive in retaining the organic chemicals in MSW landfills.  
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