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Abstract- The increasing contamination of water
resources due to domestic and industrial activities
necessitates the development of low-cost, sustainable
methods for wastewater treatment. This study
evaluates a multi-layered column filtration method
employing natural adsorbents: wooden sawdust, acid-
washed river sand, biochar from neem and tulsi leaves,
and poplar bark ash. The column treated sewage
wastewater, targeting specific pollutants through each
layer. Water quality parameters like turbidity, pH,
COD, BOD, and microbial load were assessed before
and after treatment. Results demonstrated significant
reductions, supporting this as a cost-effective, eco-
friendly wastewater treatment solution.

Table 1: Water Quality Parameters and Classification
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I. INTRODUCTION

Water, a vital component of life and industrial
processes, faces increasing pollution from
anthropogenic activities. The unique solvent
properties of water allow it to carry a wide range of
contaminants. Thus, wastewater requires treatment
before disposal or reuse. Evaluating its quality
includes physical (e.g., turbidity), chemical (e.g.,
pH, COD, BOD), and biological (e.g., microbial
load) parameters.

Chemical Parameters Physical Parameters Biological Parameters
Alkalinity, Sulphate, Nitrate, Calcium, TDS, TSS, TS, Hardness, BOD, COD
Magnesium, Chloride, pH Conductivity, Temperature, Turbidity

Table 2: Standard Limits for Water Quality
Parameters

Parameter Standard Value
Total Alkalinity | 600 mg/L
Total Hardness | 500 mg/L
TDS 500 mg/L
Magnesium 150 mg/L
Chloride 250 mg/L
BOD 2 mg/L
COD 10 mg/L
Sulfate 250 mg/L
Nitrate 50 mg/L
Turbidity <5 NTU
Conductivity 400 puS/cm

II. MATERIALS AND METHODS

Table 3: Adsorbent Layers and Functions

A. Collection of Sewage Wastewater

Samples were collected from local domestic
drainage outlets in airtight containers and tested
promptly.

B. Adsorbent Preparation

e Wooden Sawdust: Washed, sieved, oven-dried
at 60°C

e Acid-Washed River Sand: Treated with 1M
HCI, rinsed until neutral, dried at 105°C

e Biochar (Neem & Tulsi): Carbonized at 400°C
in muffle furnace

e Wood Ash (Poplar Bark): Collected post-
combustion and sieved

C. Filtration Column Design
A vertical acrylic column (50 cm height X 5 cm
diameter) was constructed with four layers:

Layer Material Used Function
Bottom Wood Ash pH control, organic matter adsorption
Second Biochar Organic & microbial adsorption
Third River Sand Fine filtration
Top Sawdust Coarse filtration
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D. Filtration Procedure

1 L of sewage was passed through the column at ~1
mL/min. Column flushed with distilled water after
each run.

E. Analytical Techniques

e pH - Digital pH meter

e  Turbidity — Nephelometric turbidity meter

e BOD - 5-day incubation at 20°C

e COD - Open reflux method

e Coliform — MPN method

IL. RESULTS AND DISCUSSION

Table 4: Wastewater Quality Before and After Treatment

A. pH

Decreased from 7.8 to 7.2, indicating mild
neutralization.

B. Turbidity

Reduced from 185 NTU to 21 NTU (88.6%
reduction).

C.COD

Reduced from 410 mg/L to 138 mg/L (66.3%).

D. BOD

Reduced from 190 mg/L to 62 mg/L (67.4%).

E. Coliform Count

Reduced from >1600 to 220 MPN/100 mL (86.3%).

Parameter Raw Wastewater Treated Water % Reduction
pH 7.8 7.2 —
Turbidity (NTU) 185 21 88.6%
COD (mg/L) 410 138 66.3%
BOD (mg/L) 190 62 67.4%
Coliform (MPN/100 mL) >1600 220 86.3%

IV. CONCLUSION

The study validates a natural-material-based
filtration column as an effective solution for sewage
treatment. Each layer targets specific pollutants and
collectively improves water quality significantly.
The method is inexpensive, environment-friendly,
and suitable for decentralized wastewater treatment.
Future research could integrate disinfection (e.g.,
UV or chlorine) and scale-up for community use.

Figure 1: Bar Graph Showing Parameter Reductions
Before and After Treatment
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