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Abstract— Leachate is generated by the action of water on 

the solid wastes deposited in sanitary landfills or dumps.in 

this project, peat was investigated as a means of removing 

metal ions from the leachate. Where peat is impregnated 

with the solution of Zinc Chloride to increase the capacity of 

adsorption. To find an alternative for fresh water resource in 

the places where drinking water standards are not required, 

leachate water recycling can be adopted. Wastewater is an 

immense resource which could have significant application 

in the regions of water scarcity. This project deals with eco-

friendly treatment in which characteristics of leachate water 

before and after treatment are analysed and compared. It 

found that the approximate removal efficiency of peat to 

treat leachate is 76% for BOD, 42% for COD. The reuse of 

leachate water has a wide range of application in irrigation 

since it is within the appropriate standards of irrigation 

standards. The usefulness of peat in treating leachate 

depends on the type and concentration of the leachate. In 

order to be effective, large amount of peat may have to be 

used.  
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I. INTRODUCTION 

A. General 

This topic explains what leachate is and its characteristics of 

leachate. It also explains about the peat and its treatment 

process. 

II. LEACHATE 

A leachate is any liquid that, in the course of passing 

through matter, extracts soluble or suspended solids, or any 

other component of the material through which it has 

passed. Leachate is a widely used term in the environmental 

sciences where it has the specific meaning of a liquid that 

has dissolved or entrained environmentally harmful 

substances that may then enter the environment. It is most 

commonly used in the context of land-filling of putrescible 

or industrial waste. 

A. Leachate Generation 

The principle sources of leachate include : 

1) Moisture content of waste entering the landfill. 

2) Infiltration from direct precipitation on the waste 

surface. 

3) Sealed areas of landfill which are only partially covered 

with waste 

4) Surface water flow onto the active face of the landfill. 

B. Leachate Collection 

1) The plastic bottle was cleaned and dried under sun for 

the collection of sample. 

2) Proper precautions to be taken while collecting the 

leachate sample from dump yard (using gloves while 

collecting the sample) 

3) The leachate sample was collected from water logged 

area of dump yard. 

4) The collected sample is brought to the laboratory to test 

the parameters of collected sample. 

 
Fig. 1: Collected leachate sample 

C. Composition of Landfill Leachate 

When water percolates through waste, it promotes and 

assists the process of decomposition by bacteria and fungi. 

These processes in turn release by-products of 

decomposition and rapidly use up any available oxygen, 

creating an anoxic environment. In actively decomposing 

waste, the temperature rises and the pH falls rapidly with the 

result that many metal ions that are relatively insoluble at 

neutral pH become dissolved in the developing leachate. 

The decomposition processes themselves release more 

water, which adds to the volume of leachate. Leachate also 

reacts with materials that are not prone to decomposition 

themselves, such as fire ash, cement-based building 

materials and gypsum-based materials changing the 

chemical composition. In sites with large volumes of 

building waste, especially those containing gypsum plaster, 

the reaction of leachate with the gypsum can generate large 

volumes of hydrogen sulfate, which may be released in the 

leachate and may also form a large component of the landfill 

gas. 

In a landfill that receives a mixture of municipal, 

commercial, and mixed industrial waste but excludes 

significant amounts of concentrated chemical waste, landfill 

leachate may be characterized as a water-based solution of 

four groups of contaminants: dissolved organic matter 

(alcohols, acids, aldehydes, short chain sugars etc.), 

inorganic macro components (common cations and anions 

including sulfate, chloride, iron, aluminium, zinc and 

ammonia), heavy metals (Pb, Ni, Cu, Hg), and xenobiotic 

organic compounds such as halogenatedorganics, (PCBs, 

dioxins, etc.). 

The physical appearance of leachate when it 

emerges from a typical landfill site is a strongly odoured 

black, yellow or orange-coloured cloudy liquid. The smell is 

https://en.wikipedia.org/wiki/Soluble
https://en.wikipedia.org/wiki/Suspension_(chemistry)
https://en.wikipedia.org/wiki/Environmental_science
https://en.wikipedia.org/wiki/Environmental_science
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acidic and offensive and may be very pervasive because of 

hydrogen, nitrogen and sulfur-rich organic species. 

D. LEACHATE TREATMENT 

The type of treatment facilities to be used depends upon the 

leachate characteristics. Typically, treatment may be 

required to reduce the concentration of the following prior to 

discharge: degradable and non-degradable organic material , 

specific hazardous constituents , ammonia and nitrate ions , 

sulphides , odorous compound and suspended solids. 

Based on the chemical characteristics of leachate, treatment 

processes may include 

1) Biological processes (such as activated sludge , 

aeration, nitrification/denitrification) 

2) Chemical processes (such as oxidation, neutralisation) 

3) Physical processes (such as air stripping , activated 

adsorption, ultra filteration etc.,) 

Traditional treatment involved a modified form of 

activated sludge to substantially reduce the dissolved 

organic content. Nutrient imbalance can cause difficulties in 

maintaining an effective biological treatment stage. The 

treated liquor is rarely of sufficient quality to be released to 

the environment and may be tankered or piped to a local 

sewage treatment facility; the decision depends on the age of 

the landfill and on the limit of water quality that must be 

achieved after treatment. With high conductivity, leachate is 

hard to treat with biological treatment or chemical treatment. 

E. Coco Peat 

Cocopeat is a natural fibre made out of coconut husks. The 

extraction of the coconut fibre from husks given us the by-

product called as cocopeat. Cocopeat is a 100 % natural 

growing medium. The cocopeat dried in natural sun, are 

process to produce different items namely cocopeat blog, 

cocopeat briquettes, cocopeat tablets etc.,this makes an 

excellent growing medium for hydrophonics or container 

plant growing. Clean coir has natural rooting hormones and 

antifungal properties. 

F. Types of Peat 

Peat,regardless of its state of decomposition ( or 

humification ) may conveniently be classified according its 

parent material under three general headings 

1) Sedimentary :Sedimentary peats usually accumulate in 

comparatively deep water, and are generally found well 

down in the profile. They are derived from mixtures of 

water lilies, pondweed, hornwort, plankton , etc. 

2) Fibrous: These are derived from sedges, various types 

of mosses reeds,cattails ,etc. The most common peat 

mosses a  sphagnum and hypnum. They are all high in 

water- holding capacity 

3) Woody: Woody peats are generally found at the 

surfaces of the organic accumulation . they are brown or 

black in colour when wet , according to the degree of 

humification. woody peats develop from the residue of 

deciduous and coniferous trees, shurbs and other plants 

that occupy the forest floor of the swamp.the water –

holding capacity is lower than that of the fibrous peats. 

G. Main Components of Peat 

Under natural conditions, peat is composed of liquid, 

gaseous, and solid state matter 

 
Fig. 1.2: Main components of peat 

The water content of peat is high, usually ranging 

from 50 to 70% by weight, but it can reach as high as 90%. 

A.V.Duanski classified peat water into four kinds: 

chemically bound water, physically bound water, permeable 

bound water, and free water in pore space. The solid 

component of peat consists of organic matter and mineral 

matter. Organic matter is the main component of the solid 

phase of peat, including humus and plant debris which did 

not decompose fully. Plant debris comprises the main part of 

organic matter of peat and also the most valuable part; it 

includes plants’ roots, stems, leaves, fruits, seeds, spores, 

and pollen, etc. Humus, accounting for 20 to 70% of the 

organic matter of peat, is an organic chemical complex with 

a complicated structure which arose during the peat-forming 

process. The mineral matter of peat may be of two types: 

material that was carried into peat by running water and 

wind during the accumulation process, or material that was 

formed by the decomposition of plant debris. The former is 

called secondary ash; the latter is called original ash, and 

their sum is total ash the total content of mineral matter in 

peat. 

H. Uses of Peat 

1) It is very light and easy to handle 

2) It has a pH of 5.2-6.8 which is neutral to slightly acidic. 

This makes it great for alkaline garden soils 

3) Coco peat can even be reused for upto 4 years 

4) The properties of coco peat make it resistant to bacterial 

and fungal growth 

5) It can be combined with any one of the normal 

ingrediants and use as a mixer or a standalone product. 

I. Scope 

1) Scope of the project is to find an economical method to 

purify the marsh water leachate. 

2) It reduces the water pollution which is the major 

problem today. 

3) The recycled leachate can be used to replenish the water 

table, farming, produce fertilizers (vermicomposting) 

etc. 

J. Objectives 

1) To study the chemical composition of the leachate. 

2) To treat the leachate using peat and effluent is studied. 

3) To remove the hardness, BOD, COD and heavy metals 

like chromium, lead. 
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4) To convert the leachate into dischargeable standards. 

III. EXPERIMENTAL SETUP 

A. General 

This chapter says about the model created to treat the 

leachate by application of various media like peat, activated 

peat with zinc chloride, activated carbon (peat). 

B. Filter Setup 

 
Fig. 3.1: Filter setup diagram 

1) A HDPE (high density polyethylene) watercan of 20 ml 

volume is taken and altered to place the filter media 

then it is place on a collecting can which is made of 

HDPE. 

2) Water can is cut at the bottom and place inversely on 

the collecting jar. 

3) Then a layer of cotton is provided as a separating media 

between varies layers. 

4) From the bottom, first activated carbon (peat) which is 

none other than burnt peat is placed upto the height of 

5cm. 

5) From the bottom, first activated carbon (peat) which is 

none other than burnt peat is placed upto the height of 

5cm. 

6) Second regular peat is placed upto a height of 5cm 

.Then it is repeated from the other layers by means of 

cotton 

7) Activated peat which is treated with Zinc Chloride 

solution is placed above the regular peat layer of at the 

height of 5.5cm. 

8) Then fine  sand which passes through 4.75mm sieve 

and retained on 2.36mm sieve is placed upto the height 

of 6.5cm 

9) Pebbles which pass through 45mm sieve and retained 

on 13.5mm sieve is used as first layer from the top upto 

the height of 7cm. 

TYPE COCO PEAT BLOCK 

Colour Brown 

Weight 5kg ± 200g 

pH 5.2 to 6.8 

Expansion 70 to 80 liters 

Moisture 10 to 15% 

C. Specifications of Filtering Media Layer 

The above experimental setup consists of five filtering 

media layer they are, 

1) Pebbles 

2) Sand 

3) Activated peat 

4) Normal coco peat 

5) Activated carbon (peat) 

1) Pebbles 

1) Pebbles come in various colors and textures and can 

have streaks, known as veins, of quartz or 

other minerals. Pebbles are mostly smooth. 

2) Pebbles are used in filter media to remove the large 

particles like leaf , sticks , plastic bags, etc., 

3) The pebbles must passes through sieze size of 45mm 

and retained on 13.5mm sieve. 

 
Fig. : Pebbles 

2) Sand 

1) In the filter setup, Sand is used to remove the colloidal 

particals and also floating materials. 

2) 6.5cm thickness of sand layer are used in the filter 

media. 

3) Sieve size of sand is 2.36mm. 

3) Activated Peat 

The Peat was impregnated with the solution of zinc chloride 

(136 g per litre) for 24 hours and then sundried for 1-2 days, 

to increase the adsorbent capacity of peat. 

 
Fig. : Activated peat with Zinc Chloride 

4) Normal Peat 

Specifications of normal coco peat 

 
Fig. : Normal coco peat block 

https://en.wikipedia.org/wiki/Vein_(geology)
https://en.wikipedia.org/wiki/Quartz
https://en.wikipedia.org/wiki/Mineral
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5) Activated Carbon (Peat) 

Activated carbon is usually made from charcoal, but can be 

produced from wood, peat or even coconut shells. The 

increased activated carbon makes the material suitable for 

adsorption, a process by which impurities in substances such 

as fluids, vapors or gas are removed. 

1.  5cm thickness of activated carbon layer are used in the 

filter media 

 
Fig. : Activated carbon (Peat) 

IV. METHODOLOGY 

A. General 

This chapter deals with the methodology framed to carry out 

the project through the inferences made from literature 

review. It clearly explains the step by step procedure carried 

out and the detailed working of peat with compared 

characteristics of untreated and treated leachate. 

V. FLOW CHART 

 
The site selected to collect sample for analysis and 

treatment of sanitary landfill leachate from DUMPYARD in 

PALLIKARANAI. 

The sample contain waste from various sources 

such as residential, industrial, electronic, municipal and bio-

medical waste. 

 
Fig. : Pallikaranai site 

 
Fig. : Pallikaranai wetland map 

A. Analysing the Characteristics Of Untreated Sample 

The sample is tested in the laboratory to determine their 

characteristics. The tests are hardness, pH, turbidity, total 

solids, dissolved oxygen, BOD, COD, heavy metals were 

conducted as follows 

B. pH 

The pH value of leachate indicates the negative log of 

hydrogen ion concentration present in leachate. 

It is thus an indicator of alkalinity of leachate. If 

the pH value is less than 7 it is acidic, if greater than 7 it is 

alkaline. Determination of pH value is important because of 

the fact the efficiency of certain treatment methods depends 

on the availability of suitable value. Basically leachate is 

alkaline but as time passes pH tends to fall due to production 

of acids by bacterial action in anaerobic and nitrification 

process. 

 
Fig. : pH meter 
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C. Determination of pH 

Sample is taken in a beaker and then pH electrodes were 

inserted and pH was determined thus the pH value for 

Sample    = 8.08 

D. Turbidity 

Leachate is normally turbid resembling waste water from 

industries containing floating materials like decaying matter, 

oil, grease etc. The turbidity increases as the leachate 

becomes stronger. The degree of turbidity can be measured 

and tested by turbidity rods and by nephlometer. 

 
Fig. : Nephlometer 

E. Determination of Turbidity 

Sample is taken and kept in nephlometer to determine 

turbidity. 

Turbidity   =  Nephlometric value x  Dilution factor 

Sample  -  12 x 1 = 12 NTU 

F. Hardness 

The ability of the water to from lather with the soap 

solution. This is due to presence of carbonates and 

bicarbonates of calcium and magnesium. 

 
Fig. : Titration for Hardness 

G. Determination of hardness 

In the concial flask 20ml of diluted leachate sample is taken 

to which 2-3 drops of EBT indicator is added and titrated 

against EDTA solution. End point is the colour change from 

wine red to steel blue. For permanent hardness the sample is 

heated and the same procedure is carried out. 

Hardness in mg/l of CaCO3     = 
                               

                
 

For sample 

Volume of EDTA consumed = 1.2 ml 

Hardness  = 
                      

  
  x 100/10 

=600 mg/l 

H. Dissolved Oxygen 

The DO test performed on leachate before treatment helps in 

indicating the condition of leachate. Only very fresh 

leachate contains some DO which is soon depleted by 

aerobic decomposition therefore the DO in fresh leachate 

depends upon temperature. Is the temperature of the leachate 

is more the DO will be less. 

 
Fig. : After 5 days incubation period of sample for DO 

I. Determination of dissolved oxygen 

In a BOD bottle, 300ml of sample, 2ml of MnSO4 and 2ml 

of KI is added and the solution is allowed to settle for some 

time. To the settled solution 2ml of conc H2SO4 is added to 

get a clear solution. 100ml of sample is taken in conical 

flask to which starch is added and titrated against sodium 

thiosulphate (0.025N) until the colour changes from dark 

blue to colourless.     

DO (mg/l) = 
                                                             

                        
 

Intial DO    = 
                      

  
 

=10 mg/l 

Final DO is taken after 5 days incubation period in incubator 

at standard conditions 

Final DO    = 
                      

  
 

= 9 mg/l 

J. Biological Oxygen Demand 

If sufficient oxygen is present in leachate, the useful bacteria 

will flourish and cause the aerobic biological decomposition 

of leachate which will continue until oxidation is completed. 

The amount of oxygen consumed in this process is the BOD. 

 
Fig. : BOD incubator 
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1) Determination of Biological Oxygen Demand 

Place the desired volume of distilled water in flask and 

aeration is done by bubbling compressed air. To this add 

1ml of phosphate buffer, 10ml of manganese sulphate, 1ml 

of calcium chloride and 1 ml of ferric chloride solution. 

Add 1 ml of settled sample to 300ml of distilled 

water, add 2 or 3 ml of sodium thiosulphate to destroy 

residual chlorine if any and dilute the sample. Take dilute 

sample in two BOD bottles and fill another two BOD bottles 

with distilled water. Immediately find DO for both distilled 

water and diluted sample. Incubate the other two bottles of 

BOD at 20
o
 C for 5 days. Determine the DO for the 

incubated bottled at the end of 5 days. 

BOD5 = (Initial DO – Final DO) x Dilution factor 

= (10 – 9) x 300 

= 300 mg/l 

K. Chemical Oxygen Demand 

The oxygen required to oxidise the organic matter in a given 

wastewater is referred to as chemical oxygen demand. COD 

test gives the total of biologically degradable organic matter. 

 
Fig. : Winkler apparatus 

1) Determination of Chemical Oxygen Demand 

Take 10 ml of sample in a conical flask, add 5ml of 

potassium dichromate, 15ml of  H2SO4  and pinch of 

mercurous and silver sulphate salt tp it and heated for 2 

hours . Then make up the sample to 40ml and add 2-3 drops 

of ferrion indicator to it and the content is titrated against 

ferrous ammonium sulphate until colour changes from blue 

green to wine red. The same procedure is repeated for blank 

solution. 

COD= (volume of Fe(NH4)2(SO4)2 of (blank – sample ) )x 

eq.wt of oxygen Normality x 1000) / volume of sample 

For sample 

volume of Fe(NH4)2(SO4)2 consumed for blank = 1.1 ml 

volume of Fe(NH4)2(SO4)2 consumed for sample = 6.8 ml 

COD  =  (5.7x8x0.1x1000) / 10 = 456 x 100/10 mg/l 

= 4560 mg/l 

L. Total, Suspended and Dissolved Solids 

Leachate normally contains very small amount of solids in 

relation to huge quantity of water. It only contains about of 

total solids. Suspended solids are those which remains 

dissolved as salts on leachate. The presence of inorganic 

solids in the leachate is not harmful. Dissolved solids are 

those which remains dissolved as salts in leachate. 

Suspended and dissolved organic solids are responsible for 

creating nuisance if disposed of untreated. 

1) Determination of TS, TDS, TSS 

10ml of filtered and unfiltered samples each are taken in 

separate in crucibles and heated in oven until water 

evaporates. The residue from unfiltered sample is ignited in 

the furnace for an hour. 

Total solid            =   
                                                

                
 

Dissolved solids   =   
                                              

                
 

 

Suspended Solids = Total solids – Dissolved solids 

 

For sample 

Weight of residue of unfilteredsample = (weight of crucible 

with residue – empty weight of crucible ) 

= 36.37 – 36.34 g 

= 0.03 g 

Weight of residue of filtered sample = (weight of crucible 

+dissolved solids – empty weight of crucible ) 

= 19.93 – 19.91 g 

= 0.02 g 

Therefore, 

Total solids   =  
             

 
 

= 6000 mg/l 

Total dissolved solids = 
          

  
 

= 4000 mg/l 

Total suspended solids = 6000 – 4000 

= 2000 mg/l 

TS, TDS, TSS levels of sample 

AMOUNT OF SOLIDS 

(mg/l) 

Untreated sample 

Total solids 6000 

Dissolved solids 4000 

Suspended solids 2000 

M. Heavy Metals (Chromium, Lead) 

Lead, Zinc and Chromium are found as a pollutant in the 

atmosphere, the soil, and   in water. Fortunately the 

concentration of lead in the atmosphere has decreased since 

the introduction of unleaded gasolines in automobiles. But 

these heavy metals can also enter the  atmosphere from the 

combustion of solid waste, coal, and from lead smelter 

emissions. It may occur naturally in soils in mining areas, 

and can be found at high concentrations in natural waters 

associated with mining. For many cities, in Colorado for 

example, these mine waters can ultimately enter the water 

supply. The source of lead in drinking water is, however, 

mainly from solder, pipes, and fixtures. The current safe 

drinking water limit established by the Environmental 

Protection Agency (EPA) is 50 parts per billion (ppb); the 

agency has further concerns with this limit and set an 

"action level" of 15 ppb. 
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1) Determination of heavy metals 

Sample is aspirated and atomized in a flame. A light beam 

from a hollow cathode lamp is directed through the flame 

into monochromator and onto a detector. Since wavelength 

of light beam are specific for Lead, Zinc and Chromium. 

Light energy absorbed by detector is measure of lead. 

 
Fig. : Atomic adsorption spectrometer 

N. Treatment Process 

A required amount of sample is taken and poured into the 

experimental setup by means of measuring jar. The sample 

passes through the pebbles layer thickness of 7cm. Which 

filters visible impurities like leaf , sticks , plastic bags etc., 

Then the filtered water pass through the sand layer 

of thickness of 6.5cm which consists of sand particles, 

which passes through 4.75 mm and retains in 2.36mm sieve. 

The effluent which gets filter from sand layer is free from 

impurities such as colloidal particles, oil, greases, etc., 

Then the effluent reaches the activated peat layer 

which consists of peat immersed in Zinc Chloride solution 

used to increase the adsorption capacity of the peat. 

Then the effluent passes through the layer of coco 

peat of thickness 7cm ,finally effluent passes through the 

layer of activated carbon (peat) and neutralized the water is 

obtained then its slowly collected in the collecting jar drop 

by drop. 

 
BEFORE TREATMENT                AFTER TREATMENT 

Fig. : Before and after treatment samples 

VI. ANALYZING THE CHARACTERISTIC OF TREATED SAMPLE 

The sample is tested in the laboratory to determine their 

characteristics. The tests are hardness, pH, turbidity, total 

solids, dissolved oxygen, BOD, COD, heavy metals were 

conducted as follows 

A. Determination of pH 

Sample is taken in a beaker and then pH electrodes were 

inserted and pH was determined thus the pH value for 

For treated Sample = 5.75 

B. Determination of turbidity 

Sample is taken and kept in nephlometer to determine 

turbidity. 

Turbidity   = Nephlometric value x Dilution factor 

For treated Sample = 5 x 1 = 5 NTU 

C. Determination of hardness 

In the concial flask 20ml of diluted leachate sample is taken 

to which 2-3 drops of EBT indicator is added and titrated 

against EDTA solution. End point is the colour change from 

wine red to steel blue. For permanent hardness the sample is 

heated and the same procedure is carried out. 

Hardness in mg/l of CaCO3     = 
                               

                
 

For sample 

Volume of EDTA consumed = 8.6 ml 

Hardness                                = 
                      

  
 

=430mg/l 

D. Determination of dissolved oxygen 

In a BOD bottle, 300ml of sample, 2ml of MnSO4 and 2ml 

of KI is added and the solution is allowed to settle for some 

time. To the settled solution 2ml of conc H2SO4 is added to 

get a clear solution. 100ml of sample is taken in conical 

flask to which starch is added and titrated against sodium 

thiosulphate (0.025N) until the colour changes from dark 

blue to colourless.     

  DO (mg/l) = 
                                                             

                        
 

Intial DO    = 
                      

  
 

= 6 mg/l 

Final DO is taken after 5 days incubation period in incubator 

at standard conditions 

Final DO    = 
                      

   
 

= 3.6 mg/l 

E. Determination of Biological Oxygen Demand 

Place the desired volume of distilled water in flask and 

aeration is done by bubbling compressed air. To this add 

1ml of phosphate buffer, 10ml of manganese sulphate, 1ml 

of calcium chloride and 1 ml of ferric chloride solution. 

Add 1 ml of settled sample to 300ml of distilled 

water, add 2 or 3 ml of sodium thiosulphate to destroy 

residual chlorine if any and dilute the sample. Take dilute 

sample in two BOD bottles and fill another two BOD bottles 

with distilled water. Immediately find DO for both distilled 

water and diluted sample. Incubate the other two bottles of 

BOD at 20
o
 C for 5 days. Determine the DO for the 

incubated bottled at the end of 5 days. 

BOD5 = (Initial DO – Final DO) x Dilution factor 

= (6 – 3.6) x 300/10 

= 72 mg/l 

F. Determination of Chemical Oxygen Demand 

Take 10 ml of sample in a conical flask, add 5ml of 

potassium dichromate, 15ml of H2SO4  and pinch of 

mercurous and silver sulphate salt tp it and heated for 2 

hours . Then make up the sample to 40ml and add 2-3 drops 

of ferrion indicator to it and the content is titrated against 
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ferrous ammonium sulphate until colour changes from blue 

green to wine red. The same procedure is repeated for blank 

solution. 

COD= (volume of Fe(NH4)2(SO4)2 of (blank – sample ) )x 

eq.wt of oxygen Normality x 1000) / volume of sample 

For sample 

volume of Fe(NH4)2(SO4)2 consumed for blank = 1.1 ml 

volume of Fe(NH4)2(SO4)2 consumed for sample =4.4  ml 

COD  =  (3.3x8x0.1x1000) / 10 = 360 x 100/10 

= 2640 mg/l 

G. Determination of TS, TDS, TSS 

10ml of filtered and unfiltered samples each are taken in 

separate in crucibles and heated in oven until water 

evaporates. The residue from unfiltered sample is ignited in 

the furnace for an hour. 

Total solid  =   
                                                

                
 

Dissolved solids =   
                                              

                
 

Suspended Solids = Total solids – Dissolved solids 

For sample 

Weight of residue of unfiltered sample=(weight of crucible 

with residue-empty weight of crucible) 

= 30.20 – 30.16 g 

= 0.04 g 

Weight of residue of filtered sample = 

(weight of crucible +dissolved solids –   empty 

weight of crucible ) 

= 34.54 – 34.51 g 

= 0.03 g 

Therefore, 

Total solids   =  
             

  
 

= 4000 mg/l 

Total dissolved solids = 
          

   
 

= 3000 mg/l 

Total suspended solids = 4000 – 3000 

= 1000 mg/l 

TS, TDS, TSS levels of sample 

 
AMOUNT OF SOLIDS (mg/l) Untreated sample 

Total solids 4000 

Dissolved solids 3000 

Suspended solids 1000 

H. Determination of heavy metals 

Sample is aspirated and atomized in a flame. A light beam 

from a hollow cathode lamp is directed through the flame 

into monochromator and onto a detector. Since wavelength 

of light beam are specific for Lead, Zinc and Chromium. 

Light energy absorbed by detector is measure of lead. 

VII. COMPARING THE CHARACTERISTIC OF TREATED AND      

UNTREATED EFFLUENT 

The treated effluent is again tested for determining its 

characteristics and the results were tabulated and compared 

with the untreated effluent. 

Comparison between untreated and treated sample with the 

removal efficiency: 

PARAMETERS 
Untreated 

effluent 

Treated 

effluent 

Efficiency 

in removal 

% 

pH 8.08 5.75 - 

TURBIDITY 

(NTU) 
12 5 58.3 

HARDNESS (ppm) 600 430 28.3 

DISSOLVED 

OXYGEN (mg/l) 
10 6 40 

TOTAL 

DISSOLVED 

SOLIDS (mg/l) 

4000 3000 25 

TOTAL 

SUSPENDED 

SOLIDS (mg/l) 

2000 1000 50 

CHEMICAL 

OXYGEN 

DEMAND (mg/l) 

4560 2640 42 

BIOLOGICAL 

OXYGEN 

DEMAND (mg/l) 

300 72 76 

Table : pH value of samples 

 
Fig. : Turbidity value of samples 
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Fig. : Hardness value of samples 

 
Fig. : Comparison of characteristic of treated and untreated 

sample 

VIII. CONCLUSION 

Peat can be effective in treating sanitary landfill leachate, 

although characteristics of the leachate must be considered, 

and the typr and degree of humification of the peat must be 

taken into account. 

The main points regarding treatment with peat that were 

brought out in the tests are as follows , 

1) Approximately 20 minutes was sufficient time to allow 

the adsorption reaction to achieve equilibrium. 

2) Peat which had been allowed to retain its moisture 

worked better than dried peat in the 60 minute contact 

time provided. 

3) The fibrous peat derived primarily from sphagnum 

moss and in the middle stage of humification was more 

effective than the well humified woody peat. 

In the sanitary landfill, Leachate was analysed to 

determine characteristics. The treatment by using peat was 

employed on a lab scale to treat wastewater. Again the 

treated sample was analysed and compared with untreated 

sample were pH, TSS, TDS, BOD, COD shows a large 

temporal variation. Peat shows approximate removal 

efficiency of 42% of COD, 76% of BOD. By increasing 

dosage while treating wastewater then also increases the 

removal efficiency 

The treated water has a wide range of application in 

the place of fresh water source where drinking water 

standards are not be maintained. The quality of recycled 

water are within the permissible limits of irrigation water 

standards therefore it can be used an alternate irrigation 

sources. It is very helpful for farmers to use this resource to 

recycle leachate since it is economical, no land constraint 

and simple in construction. Hence waste uncultivatable land 

can be used for this whole process. 

Apart from this it can be used for toilet flushing, 

power plant as a coolant and other purposes etc. ., hence the 

process is an eco-friendly without use of chemicals. Special 

equipment, electricity and also with zero operational and 

less maintenance cost. 
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