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Abstract

This study investigated the effects of moringa seeds and banana peels on the physicochemical parameters of surface
water purification.Water quality parameters such as; acidity, alkalinity, pH, turbidity, total dissolved solids (TDS), total
suspended solids (TSS), and total solids (TS), of water samples were determined for raw and treated water. Moringa
seeds and banana peels solutions (0.5%, 1% and 1.5%) were added to the water samples and mixed rapidly for 60
seconds and then slowly for 2 minutes. Comparing the results of both moringa seed and banana peels and taking 0.5%
as the most effective dosage, all parameters conformed to WHO standards. Moringa seeds was more effective in the
reduction of the acidity (62.7%), TDS (45.1%), TS (37.9%), and turbidity (71.4%) before filtration. While banana peel
was more effective in the reduction of TSS (79.3%) before filtration; TSS (93.1%), and TDS (60.8%) after filtration.
The reduction of the turbidity (89.7%) and TS (24.1%) in stage 2 was the same for both moringa seeds and banana
peels. Based on these results, moringa seeds can be claimed to be more effective coupled by the fact that banana peels

added yellow coloration to the water.
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INTRODUCTION

Plant extracts derived from seeds, leaves, root, barks
and fruits have been used in water purification
process ever since ancient times [1]. Natural
coagulants exhibit various benefits which include
reduction in production of sludge, lower cost, restrain
variations in the pH of treated water, and provide
greater biodegrade ability Abidin (2). Researchers on
biological originated coagulants that have been
studied include nirmali plant, Moringa Oleifera and
chitosan[2].Among all the plant materials that have
been tested over the years, powder processed from
the seeds from Moringaoleifera has been shown to be
one of the most effective as a primary coagulant for
water treatment and can be compared to that of alum
a conventional chemical coagulant [3]. It was inferred
from their reports that the powder has antimicrobial
properties. A general rule of thumb is that powder
from one Moringa kernel to two liters of water is a
good amount when water is slightly turbid, and to one
liter when water is very turbid [4]. The seeds and
powder can be stored but the paste needs to be fresh
for purifying the water.

Banana peel is an agricultural waste that is being
discarded all over the world as a useless material.
They cause waste management problems although
they have some compost and cosmetics potentiality
[5]. The substance could be used formedicine as well
as personal care and is known for anti-fungal and
antibiotic properties, with lots of vitamins, minerals
and fiber that benefit for skin care and for healing the
wound [6]. Banana peel is a readily available and
eco-friendly bio-material. This agricultural waste is
also inexhaustible and nonhazardous, specifically
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selective for heavy metals and can be easily disposed
by incineration[7].Banana plants belong to the family
of Musaceae and species of Musa which includes M.
Acuminata, M. Sapientum, M. Paradisiaca, and M.
Cavendishii are grown worldwide [8]; [9]. Banana
peel is rich in organic compounds such as pectin
substances,  chlorophyll ~ pigments  cellulose,
hemicellulose, and other compounds of low
molecular weight [10]. The aim of this project is to
identify and compare the effects of banana peel and
moringa seed on the physicochemical parameters of
surface water during purification.

MATERIALS AND METHODS

Description of Study Area

The study area, Obafemi Awolowo University is
located in the Central part of lle-Ife, Osun state,
Nigeria, with a population of over 35,000 people and
bounded by latitude of 7.5165°N and longitude of
4.5286°E.

Sample Collection and Preparation

Most of the materials were obtained from places
within and outside Obafemi Awolowo University,
lle-Ife, Osun state where they are readily available.
The materials used include water sample from Opa
dam on campus, River sand, Moringa seed, Banana
peel, Distilled water. Chemical reagents such
asSulphuric acid (H,SO,4), Sodium hydroxide
(NaOH), Ethylenediaminetetraaceticacid (EDTA),
Indicators such as Methyl orange, Phenolphthalein,
etc. were obtained from the environmental laboratory
department of Civil Engineering, Obafemi Awolowo
University, lle-Ife, Osun state. The equipment used
for the various water quality test include Measuring
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cylinders (varying volumes), Beaker, Funnel, pH
meter, mechanical stirrer, turbidity meter,erlenmeyer
flask, drying oven capable of maintaining a
temperature of 105°C to 110°C, dessicator, chemical
balance, pipette, burette, wash bottle, beakers, conical
flask, tripod stand, evaporating dish, etc.
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Surface water samples were obtained from Opa dam,
Obafemi Awolowo University Nigeria. The river
sand from a stream located at about 20 m behind
Civil engineering building.(Figure 1).Water quality
tests were conducted on the water samples obtained
from Opa dam.
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Figure 1: Map of study area

MoringaSeed and Banana Peel

Moringa seeds were bought from local market, high-
quality seeds selected and cleaned from debris and
the husks and external coats removed. Theselected
Moringa seeds was then rinsed with distilled water
and dried in an oven at 100°C for 1 hour. The
driedseeds were then grindedusing laboratory mortar
and pestle to a fine powder as shown in Figure 2.
Ripe banana was bought from localmarket with the
edible part removed. The banana peels was diced,
washed thoroughly with distilled water, and oven
dried at 100°C (Figure 3).
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Fig. 3a: diced and oven-dried banana peels
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Fig. 3b: gfinded banana peels

Sand Filter Bed

Two plastic containers (17 cm and 21.3 cm) with
diameters (13cm and12 cm) respectivelywere
perforated at the bottom and the river sand was
poured into the bottle in layers of coarse sand on top
of the pebbles, and fine sand on top of the coarse
sand in an height ratio of about 2 to 1 (fine to coarse)
as shown in Figure 4. Distilled water was poured
carefully through the filter bed, to clean the sand.

Fig. 4: Sand bed filtration process
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Preparation of the Moringa Seed and Banana Peel
Solution

Weighed 0.5g, 1.0g and 1.5g of moringaseed and
banana peel powders were used to prepare three
different concentrations of solutions. This was carried
out by dissolving them into 100 ml of distilled water
each contained in a beaker to obtain 0.5%, 1% and
1.5% concentrations of solution respectively. The
solutions were stirred using a glass rod to obtain a
clear solution and to extract the active ingredients.
The clear solutions were filtered using a filter paper
to remove insoluble solids. The extracts obtained
were used for the water purification process [11].

Treatment Procedure

The general water quality parameters like acidity,
alkalinity, hardness, turbidity, pH, total suspended
solid (TSS), total dissolved solids (TDS), total solids
(TS), were tested for raw water and treated water
samples. The treatment was done in two stages,
namely, treated unfiltered stage, stage 1, i.e. water in
which the concentration of moringa seeds and banana
peels solution was added, stirred to aid flocculation
and then allowed to settle; and treated filtered stage,
stage 2, i.e. the treated water was filtered through the
sand bed filter[12]. About 500 ml each of the water
samples were transferred into three clean plastic
white containers.

Each of the concentrations of moringaseed and
banana peel solution (0.5%, 1% and 1.5%) were
added to the water samples contained in the plastic
containers. The mixture was stirred rapidly for 60
seconds and then slowly for 120seconds. The treated
water samples were then allowed to stand
undisturbed for at least 2 hours. The water quality
parameters of raw water and these two stages

treated water were checked. The results obtained in
these two stages were compared with water quality
parameters of raw water and permissible levels.

RESULTS AND DISCUSSION

Table 1 shows the summary of the physicochemical
characteristics of the raw water sample. The results
obtained from the treatment of the water samples
with moringa seeds and banana peels powder are
shown in Tables 2. The results obtained from the
treatment were analysed using ANOVA single
factorShan (2).

At various doses of the moringa seeds and banana
peels, hardness, TDS, TSS and TSof the water sample
increases at stages 1 and 2 as shown in Table 2.
While acidity,
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Table 1: Physicochemical parameters of untreated
(raw) water sample

Parameter Measured
Acidity (mg/l) 150.0
Alkalinity (mg/l) 87.5
Hardness (mg/l) 72.1
Turbidity(NTU) 7.0
pH 7.5
TDS mg/l 255.0
TSS mg/l 150.0
TS mg/l) 290.0

alkalinity and pH of the water sampledecreased and
then increases at stage 1, followed by a further
increase at stage 2.Dose of 0.5% produces the least
TS; stage 1 (180 mg/l) and 1.0% at stage 2 (200 mg/l)

for moringa seed, and stage 1 (320 mg/l) and stage 2
(220 mg/l) for banana peel (Table 2).Dose of 0.5%
produces the least acidity in stage 1 (56 mg/l), stage 2
(60 mg/l) for moringa seed, and stage 1 (92 mg/l),
stage 2 (89 mg/I) for banana peels,

The alkalinity of the water sample increases
considerably at stage 1 and reduced at stage 2 at 0.5%
dose, but at higher doses (i.e. 1.0% and 1.5%), the
alkalinity increases. While for the banana peels, it
decreased at 0.5%, and then increases at higher doses
for both stages 1 and 2. Dose of 0.5% produces the
least alkalinity in stage 1 (111 mg/l), stage 2 (38
mg/l) for moringa seeds, and stage 1 (38 mg/l), stage
2 (36 mg/l) for banana peels. Meanwhile, the results
obtained were below the standard limit for drinking
water (200 mg/l).

Table 2: Physicochemical properties of surface water before and after treatment

Parameters? Raw Before filtration After filtration WHO
(mg/l) Water Standards
0.5% 1% 1.5% 0.5% 1% 1.5%
Acidity 150.0 56.0 60.0 64.0 60.0 66.0 77.0 -
Alkalinity 87.5 111.0 114.0 137.0 38.0 40.0 45.0 200
Hardness 72.1 85.6 90.1 103.6 1126 90.1 94.6 500
Turbidity 7.0 3.0 4.0 4.0 1.0 2.0 3.0 5
pH 75 7.1 71 7.2 75 7.6 7.4 6.5-8.5
TSS 145.0 70.0 80.0 120.0 30.0 40.0 60.0 100
TDS 255.0 140.0 260.0 320.0 160.0 200.0 260.0 500
TS 290.0 180.0 340.0 400.0 220.0 200.0 280.0 -

The hardness of the water sample increases at stage 1
and then decreases at stage 2. While for banana peel,
it increases at stages 1 and 2. The results obtained
were still within the standard limit for drinking water
(500 mg/l). Dose of 0.5% produces the least hardness
in stage 1 (85.6 mg/l), 1.0% stage 2 (90.1 mg/l) for
moringa seed, and stage 1 (85.6 mg/l), stage 2 (135.1
mg/l) for banana peel.

There was no significant change in the pH of the
water sample at stages 1 and 2. For banana peel, pH
reduces at stage 1, and reduces and then increases
slightly at 1.5% dose at satge 2 as presented in Table
2. The results obtained fall within the standard limit
for drinking water (6.5-8.5). 1.5% concentration
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hadthe least pH for both moringa seed and banana
peel.While the TDS of raw water, and after treatment
in stages 1 and 2 and at various doses of moringa
seed and banana peel TDS of water sample increases
at stages 1 and 2 and fall within the standard limit for
drinking water (500 mg/l). 0.5% dosage had the least
TSS; stage 1 (140 mg/l) and stage 2 (160 mg/l) for
moringa seed, and stage 1 (280 mg/l) and stage 2
(100 mg/l) for banana peel.

The TSS and TSof the water sample increases at
stages 1 and 2 as shown in Table 2. The results
obtained were within the standard limit for drinking
water (100 mg/l) except stage 1, 1.5% moringa
(120mg/1). Dose of 0.5% produces the least TSS in
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stage 1 (70 mg/l), stage 2 (30 mg/l) for moringa seed,
and stage 1 (30 mg/l), stage 2 (10 mg/l) for banana
peel.

CONCLUSION

The results of the study revealed that dosage of 0.5%
was very effective for both moringa seed and banana
peel for all the parameters measured.

Comparing the results of both moringa seeds and
banana peels and with 0.5% as the most effective
dosage, all parameters conformed to the
WHO/USPH/BIS standards. Moringa seed was more
effective in the reduction of the acidity, total
dissolved solids total solidsand turbidityin stage 1,
and acidity in stage 2. While banana peel was more
effective in the reduction of total suspended solids in
stage 1; total suspended solids, and total dissolved
solids in stage 2. The reduction of the turbidity and
total solids in stage 2 was the same for both moringa
seeds and banana peels. Based on these results,
moringa seeds can be claimed to be more effective
coupled by the fact that banana peels added yellow
coloration to the water.
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