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Abstract: Waste water from abattoir is known to be highly contaminated, which may cause harm to the
environment and health if not handle carefully, many treatment approaches have been used to treat this
wastewater. However, most of the approaches has its constrains, such as being expensive, ineffective or
requires special skills, therefore the needs arises to develop an inexpensive, effective and eco-friendly way
of treating this wastewater especially in developing economy. Sugarcane bagasse has been proposed due to
its availability, in expensiveness, biodegradability and effectiveness in removing contaminants, in order to
determine its effectiveness, different dosages of activated sugarcane bagasse (ASCB) (25g/L, 30g/L, 35¢g/L,
40g/L, 45g/L. and 50g/L) and reaction time of 24hrs, 48hrs, 72hrs, 96hrs and 120hrs were studied. The
results of the experiment showed a pH increase from acidic to alkaline medium after 24hrs through 96hrs,
the optimum dosage, reaction time and percentage removal of COD, TDS, EC and Colour were determined
to be (25g/1, 24hrs, 51.92%), (25g/1, 24hrs, 21.3%), (30g/1, 120hrs, 68.6%), and (50g/1, 120hrs, 83.54%)
respectively. These findings showed a significant success on the usage of this adsorbent in the removal of
contaminants in the waste water with its effectiveness increasing by increasing its dosage, therefore, ASCB
can be used in place other adsorbent for treating abattoir waste water, being it cheap and effective.
Recommendation was made on the study of increasing the dosages of ASCB and keeping the reaction time
constant.
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1. Introduction

Large concentrations of whole blood from the dead animals as well as suspended food particles from the
stomach and intestine of the slaughtered animals are features of abattoir waste water [1]. The main
contaminants are organic loads from poop, feces, grease, fat, and lard, undigested food, blood, suspended
matter, soluble proteins, excrement, manure, and colloidal particles [2]. Slaughterhouses and Meat
Processing Plants are a significant global sector, and the nature of the wastewater they produce relies on
the various methods used throughout the slaughtering process. Abattoir waste water hence needs
considerable treatment for a safe and sustainable discharge to the environment [3]. Environmental pollution
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caused by abattoir operations is well-known to be a serious threat to public health, these activities put the
local community and the workers at risk for both communicable and non-communicable diseases [4]. When
abattoir waste water is discharged to receiving water bodies untreated, infectious diseases such as TB,
colibacillosis, salmonellosis, brucellosis, and helminths are discovered to be passed to humans since they
are difficult to eradicate [1]. Abattoir waste has been discovered to pollute ground water and provide a
severe odor that is upsetting to those who live nearby [5].

Abattoir waste water has been treated using a variety of techniques to make it suitable for environmental
discharge or reuse in agriculture. Rendering and composting were the previous approaches used; in the
former, integrated waste was treated using heat to break down the contaminants into usable products, while
in the latter, organic waste was composted in the presence of air to produce compost, a nutrient-rich product
used in agriculture. However, due to strict regulations and the need for additional space, these methods are
now rarely used [6]. Pretreatments, primary, secondary, and tertiary treatments—the traditional technique
of treating abattoir wastewater were shown to be successful in eliminating the wastewater's solids content
as well as the biochemical oxygen demand (BOD) and chemical oxygen demand (COD). However, it cost
a lot of money and required expert knowledge [7]. Additionally, membrane technology has demonstrated
exceptional performance by providing high efficiency for the removal of pollution, the recovery of water,
and the manufacture of valuable products; yet, the cost of the membrane and its fragility are concerns when
using this technique [8]. Therefore, it becomes necessary to look into techniques for treating abattoir waste
water that will be efficient, environmentally friendly, and affordable.

Agricultural byproducts from farms and agro-industries must also be appropriately disposed of or used to
create other products. Since many agricultural products are used to treat waste water, the effects of disposing
of both the byproducts and the waste water are minimized. The treatment of sewage sludge with the
augmentation of biogas production has been done using waste products from the agro-industry, such as
olive mill waste, cheese whey, and crude glycerol [9]. Similar to this, rice husk, a low-value agricultural
byproduct, was employed as a sorbent to eliminate some notable heavy metals from the drain holding
sewage and agricultural wastewater in the El-Menofiya Governorate, Egypt [10]. A COD removal of 72%,
74%, and 73% was recorded for coconut shell activated carbon, coconut shell fibre, and rice husk activated
carbon, respectively. These inexpensive activated carbons were used for the remediation of various
pollutants, including chemical oxygen demand (COD), heavy metals, anions, etc., from industrial
wastewater [11]. Numerous studies on the use of agricultural byproducts to remediate waste water have
been conducted in a manner similar to the ones indicated above.

Sugarcane bagasse or popularly called “Bagasse” is one of the major agricultural waste products in the
world. (Fig. 1) It is the fibrous residue left over after sugarcane is crushed and its juice is extracted [12].
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Fig 1. Sugarcane bagasse waste.

Bagasse has a wide range of applications in the fabrication of composite materials to enhance the
performance of the parent materials because of their chemical composition and natural biodegradability
[12]. Because of its widespread availability and potential to serve as an excellent substrate for microbial
processes to produce value-added products, numerous attempts have been made to produce from bagasse
substrate protein-enriched animal feed, enzymes, amino acids, organic acids, and substances with medicinal
significance [13]. Sugarcane bagasse’s primary components, according to an analysis, are lignin, cellulose,
hemicellulose, ash, and wax [14]. Due to its composition, it can be utilized as reinforcement, which
enhances the materials' mechanical qualities [12].

Due to its high biodegradability and solid-state fermentation, sugarcane bagasse has been used as an
absorbent in treating wastewater. An inexpensive adsorbent with a surface area of 806.57 m?/g that is rich
in organic functional groups and highly effective at removing lead. Pb** has been created by combining
sugarcane bagasse with sewage sludge [15]. Sugarcane bagasse, was also used to create a powerful anion-
exchange resin that decolorizes dye house effluent successfully, affordably, and safely [16]. Reactive dye
that has been hydrolyzed and with high affinity is bound to the resin made from bagasse [16].

Sugarcane bagasse and Sylhet sand were used in lab-scale artificial wetlands to treat wastewater from the
textile industry. The results indicated stable removal performances for BOD and ammonia, which were
79% and 66%, respectively [17]. Bagasse has a very high polysaccharide content that, when combined with
hemicellulose and lignin, can operate as an aggressive coagulant agent, removing suspended particles up to
95.9% of the time under ideal circumstances [18].
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Through the development of mathematical models, the dosage of activated carbon made from sugarcane
bagasse, pH, and reaction time were used as independent variables to determine the best BOD and COD
removal. The best activated carbon dosage was found to be 0.915 g/L, pH 3.225, and a reaction time of
98.91 min for the highest BOD and COD removal efficiencies 0of 0.0225 and 0.023 mg/L minl1, respectively
[19]. Similar outcomes were achieved when COD, alkalinity, oil, and grease were removed from car wash
waste water using activated carbon generated from sugarcane bagasse, with respective removal success
rates of 52.08%, 59.09%, and 40.64% [20].

Sugarcane bagasse is also used to lower the conductivity and total dissolved solids (TDS) of wastewater.

In a study, it was feasible to lower conductivity and total dissolved solids by removing calcium ions from
an aqueous solution using sugar cane bagasse that had been treated with carboxylic acids (TDS) [21].
Methylene blue (MB) the common dye used in industries has been found to be effectively removed through
the usage of chemically modified sugarcane bagasse, in an alkaline environment [22].

The use of sugarcane bagasse as a biosorbent in the treatment of textile wastewater contaminated with
cancer-causing Congo red dye was discovered to cause the pH of the wastewater to rise from 4 to 10, and
the highest adsorption occurred at 10, demonstrating that the best adsorption occurs in an alkaline medium
[23].

It is clear from the foregoing that sugarcane bagasse can treat different streams of wastewater due to its
biodegradability and chemical components, and it has been found to be efficient and reasonably priced due
to its widespread availability[24]-[26]. It will therefore be important to investigate how it can be used to
treat wastewater from abattoirs, looking at its effect on COD, TDS, Electrical conductivity, and changes in
pH.

2.0 Materials

2.1 Adsorbent collection

The sugarcane bagasse used was collected at the sugarcane market in Fadama, Bauchi State Nigeria, washed
with a sufficient amount of water to remove mud and other impurities and was finally air dried.

2.2 Wastewater Collection

Wastewater sample was collected as per standard method under the standard condition from Bauchi state
meat factory, Bauchi State Nigeria. A preliminary test of the wastewater was then carried out by sieving to
remove undigested foods (grasses), loose meat, grit and colloidal particles, hair, animal faeces and
suspended materials in the water after which the wastewater was then allowed to settle in a basin for
sedimentation.

2.3 Sulphuric acid

0.5% Sulphuric acid, diluted with distilled water was used in washing the sugarcane bagasse as a
preparatory stage for the activation in other to remove micro-organisms and other contaminants which may
alter the expected result.
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2.4 Distilled Water

Distilled water was used throughout the research process when determining the COD content in the
slaughterhouse wastewater, due to the dark colouration (oxblood), the amount of potassium permanganate
consumption was high, and this will give an ineffective result. Therefore 5% of the wastewater sample was
complemented with 95% distilled water to make it up to 100% and a total of 100 ml. Distilled water was
used in rinsing the pH meter in order to avoid errors.

3. Experimental Methods

3.1 Adsorbent development

The material was treated by soaking it in 0.5% sulfuric acid for around 1000g, and it was then dried for 24
hours in an oven.

The dried treated sugarcane bagasse was then subjected to thermal activation by being incinerated at a
temperature of approximately 400°C for one hour after the carbonized material had been rinsed with water
to remove the free acid and dried at 105 to 110°C for 24 hours. After incineration, the product was then
ground into tiny particles and sieved through a size 402-micrometre standard BS sieve. Finally, the prepared
activated carbon from the sugarcane bagasse was stored in an air-tight container until required.

3.2 pH/TDS/EC, determination
The pH, TDS, and EC were determined using the pH/EC/TDS meter MODEL HI 9813-5.

3.3 Batch Adsorption study

For the purpose of gathering the equilibrium data necessary for the design and operation of the
wastewater/effluent treatment process, batch sorption studies were carried out in a temperature range of
(24-27C). We used a number of 1 L containers for our equilibrium studies. The effluent was poured into
each container. A known amount of adsorbent (25g, 30g, 35g, 40g, 45g and 500g) was added into each
container with the exception of one known as the blank solution/sample or control (effluent sample without
adsorbents) with all well labelled. The containers were covered and stirred sporadically for the necessary
lengths of time, which were 24, 48, 72, 96, and 120 hours. On the basis of early studies, the contact time
and other variables (such as the dosage of the adsorbent) were chosen. Filtration was used to separate the
supernatant, and the target parameters were examined for each of the planned time periods.

3.4 Chemical Oxygen Demand (COD) determination

Using potassium permanganate as the oxidizing agent, the COD was determined using the titration method,
and the measurement was done as quickly as feasible after sample collection, and the glass boiling
equipment was kept in a dust-free environment.
The first stage is to determine the titration factor (f) of KMnOy solution as follows:

1. 100ml distilled water was heated after adding anti-bump granules and Sml sulfuric acid.

2. KMnOs solution was added until weakly pink color appears.
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3. 20ml oxalic acid was added from a pipette and then titrated again with KMnO4until weakly pink.
The KMnQOj4 consumption was noted.
The factor (f) =20/x 1
The next stage was carried out with the sample as follows:
1. 100 ml of the sample was taken in an Erlenmeyer flask; 5 ml sulfuric acid added and was boiled
for 5 minutes with cover.
2. While boiling, 20 ml of KMnO4 was added from a pipette.
The solution was then allowed to simmer for 10 minutes.
4. 20 ml oxalic acid was then added, and the mixture was heated until the colour completely
disappears.
A blank with 100ml of dilution water is measured in parallel.

W

(a-b)xf*316mg

COD (mg/L) = ”

Where:

a = KMnO4 consumption by sample (ml)

b = KMnO4 consumption by sample blank (ml)
f = Titration factor of the KMnQj4 solution

4. Results and Discussion

4.1 Result
The results of the study (Figure 1 — 10), showed the effect of dosing activated sugarcane bagasse (ASCB)
and reaction time in the removal of pollutants in the abattoir wastewater on TDS, COD, EC, and Colour

removal.
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Fig.2 Effect of pH on the adsorption of ASCB
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4.2 Discussion

The dynamics of the contaminants concentrations in the wastewater shown in figure 1 — 10 indicate that the
dosage and response time of ASCB have an impact on the physicochemical characteristics of the wastewater
from the abattoir in a way that lowers their concentrations, hence lowering the organic loading of the
wastewater by treating the wastewater.

As seen in figure 2, the pH of the wastewater has increased due to the addition of ASCB from an acidic
medium after 24hrs to an alkaline environment during the 96hrs with different dosages of ASCB, a sign
that the ideal environment for the adsorption, as mentioned previously, will make the ASCB adsorption
effective. When ASCB was added, it was seen that the electrical conductivity of the wastewater decreased
(figure 3), with the best dosage and reaction time being 30g/L of ASCB and 120 hours, respectively,
representing a 68.6% drop in electrical conductivity (figure 4).
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The ideal ASCB dosage and reaction time that produced the 43.3% reduction in TDS shown in figure 6
above are 25g/L and 24 hours, respectively (figure 5). This demonstrates that the effect of ASCB in the
reduction of TDS is immediate, and any further results obtained after 24 hours may be incorrect due to
bacterial activity in the wastewater stream. As seen in figure 7 above, the optimum dosage of ASCB that
corresponded to the maximum reduction of colour is 50g/L with a reaction time of 120hrs, and the
percentage reduction in colour as seen in figure 8 above is 83.54%. Chemical oxygen demand (COD) of
the wastewater was seen to reduce after the addition of the adsorbent, with the optimum dosage and reaction
time of 25g/L. and 24hrs respectively, (figure 9) which corresponds to 51.92% reduction as seen in figure
10 above.

5. Conclusion

According to the experimental findings, the adsorbent was able to display performance characteristics
similar to those of commercial activated carbon. Low-cost adsorbents may be a potential solution to the
removal of pollutants and other compounds from abattoir wastewater since the percentage removal of the
various parameters examined increases with an increase in the mass of the adsorbent dosage. Accordingly,
ASCB possesses comparable physicochemical characteristics that, based on the percentage of removal, are
crucial for adsorption performance and can be used to effectively treat industrial wastewater. Therefore, it
is recommended that additional adsorbent doses be used in future studies to boost adsorption capacity
because doing so increases the adsorbent's performance efficiency while maintaining a consistent reaction
time.
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