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Abstract- Leachate from Municipal Solid Waste (MSW)
dumping site can cause serious environmental problems if it is
not properly collected, treated and disposed of. Among the
various methods available for the treatment of leachate Soil
Aquifer System (SAT) using locally available soils is found to
be techno- economical option for treatment of leachate. The
findings of studies carried out to explore the adsorption
potential of clayey sand and gravelly soilwith varying soil bed
depths are presented in this paper. The better removal
efficiencies were observed with Clayey sand with soil bed
depth of 45cm.
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1. INTRODUCTION

Landfilling is one of the most common method of
disposal of MSW in developing countries. Such a practice if
not properly managedmay lead to various problems.
Generation of leachate is the main problem amongst these.
Severity of the problem depends upon the characteristics of
leachate. However leachate composition and characteristics
depends upon the factors like composition of waste, age of
landfill, moisture content, temperature etc. In generalhigh
inorganic, organic, heavy metal content and toxic
characteristics of leachate due to its infiltration may results in
contamination of surrounding land and ground water. The
researchers across the globe reported the various treatment
techniques to treat the leachate and are ammonium stripping,
membrane filtration, electrochemical treatment, coagulation
flocculation etc.(Visvanathan et al (2007), Quasim(1994),
Nishapriya et al (2005), Liu et al (2012), Amokrane et al
(1997),Ghafari et al.(2010), Kurniawan et al.(2006)).

The soil aquifer treatment is found to be techno-
economically feasible option for the treatment of leachate.
This is attributed to capacity to bind various chemicals by soil
particles. The amount of clay and organic fraction, pH, water
content, temperature of soil is found to be parameters which
decide the adsorption capacity of soil. Therefore it is felt that
there is a need to explore the feasibility of utilizing locally
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available soils in treating synthetically prepared leachate for
its chemical constituents. This paper takes stock of results of
bench scale studies carried out on SAT system in treating
leachate.

I1. MATERIALSAND METHODOLOGY

The lysimeter is used for generation of leachate in the
laboratory. The material used for fabrication of lysimeter and
its size, the components of the lysimeter are depicted in fig

(D).
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Figl: Schematic diagram of Lysimeter
2.1. Loading of Lysimeter

The solid waste is filled in the lysimeter simulating
the characteristics of municipal waste of study area considered
(Davangere District headquarters,Karnataka, State).Further
corresponding to rainfall and evaporation data of study area,
the amount of water to be added is calculated by using the
equation suggested byAish et al. (2014). The leachate is
analysed for its characteristics corresponding to 20 days age of
solid waste composted. The leachate characteristics namely
pH, COD, Hardness, Chlorides and TDS are considered for
study and are analysed as per standard methods (APHA 2005).
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2.2 Column Studies

The bench scale studies were conducted to evaluate
leachate treatment potential of soils. The line diagram of
column wused for the present work is presented in
fig.2.Transparent pipe of 0.61m height and of inner diameterof
0.254m was used as column. To prevent the escape of soil, the
bottom of column is plugged with 5mm pore size steel mesh.
A filter cloth is placed above the steel mesh to prevent the soil
to clog the pores in the steel mesh. Further a reducer is fitted
to the pipe at the bottom.
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Fig 2 : Line Diagram of Column

Two soils from different localities are collected from
study area and are analysed for various parameters of
importance leading to classification of soils as mentioned in
Compendium of Indian Standards on Soil Engineering — Part
2. The classification showed that the soils analysed are
clayeysand and gravellysoil.

The experimentations are carried out for two soil bed
depths of 15 ¢cm and 45 cm adopting a constant flow rate of
1.5 I/h.

I11. RESULTS AND DISCUSSIONS

The properties of soils and their classification as per
Indian Standards are presented in table 1.
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Tablel: Soil Classification

% Grav LY 04
Ty f Soil % Sand
ype o i} el a1 silt Ela}'
Clayeysand | 52 10 | 33
Gravelly soil 36 314 51 |75

The results of experimentation corresponding to 15
cm bed depth of soil are presented in Table 2. Fig.3
summarizes the results of experimentation corresponding to
bed depth of 45 cm.

Table 2: Leachate Treatment Potential of Soil Studied

Parameters Influent % Femoval with Stated
concentration Soil
Gravelly Clayey
Soil sand

CoD 63000 mgl 3138 4523
Hardness 7200 mgl 4032 5032
Chlonde 3625mgl 3738 46.74
TDS 4250 ppm 3388 4259
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Fig 3 : Removal Potential with 45 cm bed depth

Based on the analysis of results the inferences are drawn and
are documented as below:

e The treatment potential of Clayey sand is found to be
better than gravelly soil.

e  The results revealed that the better removal efficiency
can be achieved with the soil bed depth of 45 cm.

o The effect of bed depth in adsorbing metals has also
been reported by Chowdhary et al (2012),
Mobasherpuret al (2014) andAgeena (2010). They
inferred that at higher bed height there will be
increase in specific surface area of adsorbent and thus
it provides more scope for fixation of cations with
active binding sites for the adsorption process. Also
the increasing bed height would increase the mass
transfer zone.
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e The maximum removal efficiencies by Clayey sand
corresponding to bed depth of 45 cm are found to be
54.69% (COD), 62.64%(Hardness),
60.64%(Chloride) and 56.28% (TDS) .

e The minimum removal efficiencies of these
pollutants observed with gravelly soil, bed depth
being 15 cm are respectively is 31.38%, 40.32%,
37.38% and 33.88%.

IV. CONCLUSIONS

e Within the limitations of Soil bed depths considered
it is concluded that for relatively better treatment of
leachate for parameters studied, the Clayey sand with
bed depth of 45¢cm can be used.

e However it is suggested to carryout studies to arrive
at optimised bed depth.

REFERENCES

[1] Visvanathan,C.,Choudhary,M.K., Montalbo,M.T., and
Jegatheesan,V., Landfill Leachate Treatment using
Thermophilic Membrane Bioreactor, , Deasalination, 204,
pp.8-16, 2007.

[2] Quasim, S., Sanitary landfill leachate: generation, control
and treatment, Technomic Publications, Inc: Lancaster,
Pennsylvania. 1994.

[3] NishaPriyaM., EsakkuS and Palanivelu K,
Electrochemical Treatment of Landfill Leachate, Centre
for Environmental Studies, Chennai. 2005

[4] Liu X., Li X.M,, Yang, Q., Yue X., Shen T.T., Zheng
W., Luo K., Sun Y.H., and ZengG.M., Landfill Leachate
Pre-treatment by Coagulation flocculation Process using
Iron-based Coagulation: Optimization by Response
Methodology, Chemical Engineering Journal , pp. 39-
51,2012.

[5] Amokrane A., Comel C. and VeronJ., Landfill Leachate
Pre-treatment by Coagulation-Flocculation,Water
Resources, 31(11), pp.2775-2782, 1997

[6] Ghafari S., Aziz H.A., and BasirM.J.K., The use of poly-
aluminium Chloride and Alum for the Treatment of
Partially  Stabilized  Leachate: A  Comparative
Study,Desalination,257, pp.110-116, 2010

[7] Kurniawan T.A., Lo W.H., and Chan, G.Y.S., Physico-
Chemical Treatments for Removal of Recalcitrant
Contaminants from Landfill Leachate, Journal of
Hazardous Materials B129, pp. 80-100, 2006.

[8] AishA.,AbushbakT. and Nakhala, M. E.,Investigation of
the fate of MSW Leachate in Different Soil types using
Soil Column Method, Journal of Environment and Earth
Science, 4(4), pp.50-54, 2014.

Page | 2063

ISSN [ONLINE]: 2395-1052

[9] APHA, Standard Methods for Examination of Water and
Wastewater; 20th Edition; American Public Health
Association; Washington, 2005.

[10]SP 36, Part 2, Compendium of Indian Standards of Soil,
ISBN 81-7061-024-9, 1988

[11]Chowdhary Z.Z., Mohd. Zain S, Khan R.A, Rafique R.F.
and Khalid K, Batch and Fixed Bed Adsorption Studies of
Lead (II) Cations from Aqueous Solutions onto Granular
Activated Carbon Derived from MangostanaGarninia
Shell. Bio-resources 7(3), pp. 2895-2915, 2012.

[12] Mobasherpur |, Salahi E and Asjodi A, Research on the
Batch and Fixed — Bed Column Performance of Red Mud
Adsorbents for Lead Removal, Canadian Chemical
Transactions, vol. 2, pp. 83-96,2014.

[13]Ageena N.A., The use of local sawdust as an adsorbent
for the removal of copper ion from waste water using fixe
bed adsorption, eng and tech. journal, Vol.28, No.2, pp.
224-234,2010.

www.ijsart.com



