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TSO01 - Synthesis and Application of Clinoptilolite for the Purification of Biogas

from Cow Dung
"Emmanuel O. EHINMITOLA, Olayinka SANDA, Elijah A. TAIWO, Ridwan A. OSENI, Azeez O.
RAIFU, Oladele S. MATUWO and Samuel O. ADEBAYO
Department of Chemical Engineering, Obafemi Awolowo University, lle-Ife, Nigeria

fehinmi@oauife.edu.ng

"Corresponding author

ABSTRACT

This study batch-synthesized clinoptilolite using silica derived from rice husk and bamboo leaves, with a view to using it
as purification media for biogas produced from cattle droppings. Silica gels synthetized from rice husk and bamboo
leaves were impregnated with NaOH and Al(OH), without seeding, to constitute the clinoptilolite samples. Analysis of
the unseeded products by x-ray fluorescence (XRF) indicated high Si to Al ratio of > 4 while x-ray diffraction (XRD)
patterns indicated the presence of minerals of the same family as clinoptilolite. The porosity values of the products from
rice husk and bamboo leaves were found to be 0.773 and 0.800 respectively. The synthesized clinoptilolite samples were
used as absorbers attached to biodigesters generating biogas from cattle droppings and it was found that the CO,
contents reduced in all the test cases. It can be concluded from the study that clinoptilolite produced from silico-alumina
rich wastes have potentials of use as biogas purifiers.

TS02 - Air Emissions from Stepwise Co-Pyrolysis of Plastic Mixtures
Atilade A. OLADUNNI", Oludare J. ODEJOBT’, Jacob A. SONIBARE’

'Department of Chemical Sciences, Ajayi Crowther University, Oyo, Nigeria
’Department of Chemical Engineering, Obafemi Awolowo University, Ile-Ife, Nigeria

"aa.oladunni@acu.edu.ng, ‘dareodejobi@oauife.edu.ng, ‘asonibar@yahoo.com

"Corresponding author

ABSTRACT

Stepwise air emissions of Hydrocarbon, carbon Il oxide (CO), carbon IV oxide (CO,), nitrogen Il oxide (NO), nitrogen
1V oxide (NO.,), oxides of nitrogen (NOx), Sulphur IV oxide (SO,), and hydrogen sulphide (H,S) from co-pyrolysis of Low-
density polyethylene (LDPE), Polystyrene (PS) and Polyethylene terephthalate (PET) were studied between 50 °C - 450
’C using E8500 plus combustion analyzer. The maximum air emissions measured were compared with available
Ambient Air Quality Guidelines from World Health Organization and National Environmental Standards and
Regulations Enforcement Agency. The result showed that HC, CO, and NO were detected while CO,, NO,, SO,, and H,S
were not. Co-pyrolysis of plastic mixture comprising 50% LDPE, 0%PS and 50% PET gave the highest HC emission of
16,567 mg/m’ at 400-450 °C, while co-pyrolysis of 100% LDPE, 0% PS and 0% PET gave the highest CO emission of
16239.85 mg/m’ and NO emission of 138.44 mg/m’ at 50-100, and 250-300°C respectively. The maximum measured

emission of CO far exceeded the maximum allowable standards which implied toxic ambient air within the vicinity of
operation.

TSO03 - Characterization of Char Derived from Pyrolysis of Low-Density
Polyethylene Waste
Adebola F. ADE-AJAYT"" Aishat A. OSIGBESAN™, Ephraim A. AUDU™, Zaharaddeen Z. GANO", Jeffery T.
BARMINAS™
‘ Petrochemicals and Allied Department, National Research Institute of Chemical Technology, Zaria
'phemmistic@gmail.com, “aishatosigbesan2011@gmail.com,
3ephraim.audu@yahoo.com,zaharaddeenn@gmail.com, 5bjtsware@gmail.com
*Corresponding author
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ABSTRACT

Char (solid residue) from pyrolysis of Low-Density Polyethylene (LDPE) was collected and analysed to investigate its
proximate properties, ultimate properties, High Heating Value (HHV), morphology, compositions, and functional
groups using bomb calorimetry, Scanning Electron Microscopy — Energy Dispersive X-ray (SEM — EDX) and Fourier
Transform Infrared (FTIR) spectroscopy. From the proximate analysis, the pyrolysis char had fixed carbon (80.56%),
moisture (1.40%), volatile matter (5.52%) and ash (12.52%). The ultimate analysis showed that the percentages of C, H,
N, Oand S are 70%, 3.45%, 1.29%, 24.21% and 0.1%, respectively. The calorimetric analysis of the sample showed that
the char has a High Heating Value (HHYV) of 40.80 MJ/Kg. The elemental composition of the char as obtained from the
SEM-EDX analysis showed the presence of Si (39.57%wt), Br (17.79%wt), Fe (8.23%wt) Cu (5.79%wt) with an average
particle size of 47um. The FTIR spectra showed the presence of hydrocarbons in the char. These results would serve as a
basis for further works on pyrolysis char applications.

TS04 - QUANTIFICATION OF 5S-HYDROXYMETHYLFURFURAL AND
LACTIC ACID FROM HYDROTHERMAL CARBONIZATION OF SUGAR

CANE BAGASSE AND CORN COB
Opeoluwa O. FASANYA'*, Dan Mallam A. ADAMU’, Abdulazeez R. ISA’, Chidimma D. NWAKUBA’,
Elizabeth WINFUL', Olanikpekun IDOWU®, Elijah A. ADEGBE’, Saheed A. IBRAHEEM’, Ephraim A.
AUDU’, Yusuf O. USMAN’, Mas'ud J. MUSA’, Uzo B. AGUNWA®, Jeffrey T. BARMINAS'

'Industrial and Environmental Pollution Department, National Research Institute for Chemical Technology, Zaria,
Nigeria
*Scientific and Industrial Research Department, National Research Institute for Chemical Technology, Zaria,
Nigeria
*Pilot Plant and Fabrication Department, National Research Institute for Chemical Technology, Zaria, Nigeria
‘Directorate, National Research Institute for Chemical Technology, Zaria, Nigeria

"ope.fasanya@narict.gov.ng

"Corresponding author

ABSTRACT

The production of platform chemicals from biomass has gained wide acceptance in the scientific and industrial
community. These chemicals are seen as a viable alternative to petrochemicals due to reduced pollution and cost
competitiveness. Some of these include lactic acid (LA) and 5-hydroxymethylfurfural (5-HMF). The aqueous phase that
is left behind during hydrothermal carbonization (HTC) of biomass is a potpourri of chemicals at different
concentrations which depend on the starting material. In this paper, the presence of lactic acid and 5-HMF in the HTC
liquor was determined and quantified. Hydrothermal carbonization was conducted on two different types of biomasses:
corn cob and sugar cane bagasse at 200 °C. The effect of varying time on the LA and 5-HMF concentration in the liquor
was determined. Sugar cane bagasse gave higher concentration of 1.64 g/L and 0.026 mg/mL for LA and 5-HMF
respectively. The amount of 5-HMF and LA reduced with increase in processing time.
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ABSTRACT

The presence of industrial effluents containing various pollutants (such as naphthalene, nitrophenol, and methylene
blue (NNM)) in wastewater is a prime concern in the environment due to their toxic, carcinogenic and mutagenic effects
on man. This research was aimed at investigating the best Langmuir isotherm that fits the adsorption process of NNM
from an aqueous solution using modified bentonite clay. A composite of ratio 40:30:30 of acid, base and salt-modified
bentonite clay was used for the adsorption process. Six Langmuir isotherms were investigated to know which best fit the
adsorption process. The correlation coefficient (R’) of the linearized form of Langmuir isotherm models gave 0.9635,
0.947 and 0.924 for Naphthalene, Nitrophenol and Methylene blue respectively. Langmuir 2 was most suitable for the
adsorption of Naphthalene and Methylene blue while Langmuir 6 fit better the adsorption of Nitrophenol from the
multicomponent solution. This means the adsorption of NNM took place at a specific homogeneous site within the
adsorbent.
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ABSTRACT

Numerical simulations simulation of the rice straw and sugarcane bagasse was based on the data from the previous
literature on biomass pyrolysis simulation, to determine the efficiency of the pyrolysis reactor, the effect of the feedstock
and the operating conditions of the process. The simulation was carried out using Aspen plus. The product yield of fast
pyrolysis of lignocellulosic biomass was calculated from developed pyrolysis reactions. The total mass flows rate of the
liquid stream, gas stream and char stream compositions at 500 °C were 34.6737, 22.2392 and 15.3268 kg/h,
respectively, while the heating rates for the samples were 10 and 60 °C/min. The yield of biochar at different pyrolysis
temperatures of rice straw in the simulation is more than that of the sugarcane bagasse because of the size of particles
and moisture content. The result of this model showed that it was suitable for predicting fast pyrolysis reactions for
lignocellulosic biomass feedstock at high temperatures (500-600 °C).
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ABSTRACT

This study was conducted to evaluate the performance of bio-electrochemical treatment of pharmaceutical wastewater
and the simultaneous production of bioelectricity using dual-chamber microbial fuel cells (MFCs). The anodic chamber
was loaded with pharmaceutical wastewater (PWW), while the cathodic chamber contained a prepared buffer solution.
The system was operated at varying pH (4.5, 5.5, 6.5 and 7.5), temperature (25, 35, 45 and 60 °C), and fruit waste
additives (10, 20, 30, 40 and 50 g). The initial Chemical Oxygen Demand (COD) and Biological Oxygen Demand (BOD)
Jor the PWW were 1346.17 and 1025.01 mg/L, respectively. Maximum power generations of 775 mV, 652 mV, and 1012
mV were achieved at a pH of 7.5, temperature of 35 °C; and mixed fruit wastes additive. The highest BOD and COD
removals 0f 96.25 and 97.99% were attained at 100 Q resistance of MF'C. The results from this study further intensify the
industrial wastewater treatment and bioelectricity generation potentials of the MFC technology.
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ABSTRACT

The current mechanical expression of oil from neem seed cannot satisfy the ever-increasing demand of the neem oil. The
Sfuturistic solution to the shortage of neem oil is the successful scale up of the solvent extraction pilot plant to larger
commercial plant to boost the production capacity. The scale up approach is based on the pilot plant study and the use of
existing model equations. The similarities values for the scale up are 21.69 W/m’, 0.125, 0.029, 0.21 and 7.5831 % 10" as
power per volume, shape factor, Froude number, impeller speed and Reyleigh number respectively. Scaling up the
agitation pilot plant, using ethanol at an extraction temperature of 50 °C and separation of the miscella at 50 °C under
reduced pressure of 207.02 mmHg will reduce the recovery time and retain the oil quality. ASPEN PLUS V10 is
recommended for simulation and the fractional compositions of neem seed kernel are 0.45% neem oil and 0.55% neem
seed cake, while for ethanol are 96% pure ethanol and 4% water. The concept of overall heat transfer coefficient will be
used for design and sizing of the condenser heat exchanger.
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ABSTRACT

The concentration and transport dynamics of emissions during savanna vegetation fires are not well-understood. This
study aims at modeling the ground level concentrations (GLC) of gaseous pollutants on the receptor environment using
the American Meteorological Society/Environmental Protection Agency Regulatory Model (AERMOD). Three (3)
scenarios were investigated based on the vegetation density of the savanna grasses. The model revealed that the 24-hour
averaging period for CO, NO,, SO, and volatile organic compounds (VOC) ranges from 50— 5,046 ug/m’; 0.049 —4.97
ug/m’; 0.6-55.9 ug/m’ and 63— 6,253 ug/m’ for Scenario 1; 288—28,825 ug/m’; 0.08—8.31 ug/m’; 2—203 ug/m’ and 65
— 6,498 ug/m'’ for Scenario 2; 394 and 39,435 ug/m’; 0.2 and 22.3 ug/m’; 4 — 419 ug/m’; and 118 - 11,782 ug/m’ for
Scenario 3, respectively. The study revealed that the World Health Organization (WHO) guideline of 4 mg/m’ for the 24-
hour concentration of CO was breached under Scenarios 2 and 3 by 150%. The findings of this study will help in the
accurate estimation of emissions from the Savanna fires and in the development of appropriate mitigation strategies for
emission control.
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ABSTRACT

The concentration of Volatile Organic Compounds (VOCs) in indoor environments such as beauty shops where
numerous essential oil and scented products are used depends on their emission rate, decay and transportation.
Consequently, a better understanding of the dynamic behaviour of this pollutant in the indoor environment
improves estimates of human exposure to indoor air pollutants. Single -zone-based models are easy to simulate
but are inadequate for predicting exposure in indoor spaces where the source of the pollutant is near. In this
study, a three sequential box model which accounts for the mass transfer process in the air, emission from indoor
sources, decay and transportation was developed with the assumption of perfect mixing. The dsolve package in
MATLAB R2019a software was used to solve model equations. Finally, t he results of the study revealed that as
the VOCs concentration in the box that contains the emission source decreases the concentration in other boxes
increases and has a correlation coefficient of 0.9401 with the measured value. Hence, a suitable control strategy
can be developed to reduce VOCs concentration in indoor environments.
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ABSTRACT

Tannery effluent, which contains a large quantity of organic and inorganic contaminants has a detrimental
effect on health and the environment when discharged directly into the water bodies. The a dsorption potential of
unmodified and modified carbonized Albizia Lebbeck pods for the reduction of chemical oxygen demand (COD)
in tannery wastewater was investigated in this study. Albizia Lebbeck pods were carbonized and modified with
purified carbon nanotubes (CNT5) to produce carbonized Albizia Lebbeck (ALC) and modified Albizia lebbeck
(MALC) adsorbents. The developed adsorbents were characterized by Brunauer —Emmett-Teller (BET), high -
resolution scanning electron microscopy (HRSEM), energy dispersive X -ray spectrometry (EDS) and X-ray
diffraction (XRD). The batch adsorption process was conducted to investigate the effect of, pH, contact time,
adsorbent dosage and temperature on the uptake of COD from tannery wastewater onto the adsorbents. The

BET surface area of the ALC and MALC were 638 and 616 7?°/g, respectively. HRSEM revealed that the
adsorbents have good morphology while the XRD showed that the adsorbents are highly crystalline. The
maximum adsorption efficiency of MALC and ALC are 95 and 93%, respectively. It can be deduced that
modification of carbonized Albizia Lebbeck (ALC) with CNT slightly improved the adsorption potential of the
ALC adsorbent.
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ABSTRACT

Synthetic dyes are mostly employed in the textile industries creating a risk to the environment for both plants and
animals. The removal efficiency of ashed Palm Kernel Shell (APKS) adsorbent for the removal of Malachite green (MG),
Methyl Orange (MO), and Crystal Violet (CV) from simulated wastewater was examined in this study. The palm kernel
shell (PKS) was washed, sun-dried, and milled to a consistent size. The milled PKS was ashed in a muffled furnace at 700
°C for 4 h. The feasible mixtures of the selected dyes were developed based on the Design Expert (12.0) sofiware,
Optimal Design feature. The solution (100 mL) of the mixed pollutants was mixed with 1 g of the APKS in a 250 mL flask
and agitated at 150 rpm for 1 h. The unabsorbed concentration was quantified with a UV-visible spectrometer at the
wavelength of 624 nm, 464 nm, and 579 nm and the maximum removal efficiency was 99.52 %, 74.64 %, and 98.46 % for
MG, MO, and CV respectively. The R of the model generated were 0.8046, 0.9850, and 0.9482 for MG, MO, and CV
respectively. The APKS developed demonstrated satisfactory removal efficiency for the treatment of dye mixture in
wastewater.
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ABSTRACT

This work presents a technical evaluation of a potential second-generation biorefinery process aimed at the production
of ethylene and propylene as lower olefins from lignocellulosic biomass using an alternative levulinic acid recovery
strategy. The process development was carried out through the coupling of various catalytic processes involving
hydrolysis, hydrogenation, decarboxylation, and cracking. Additional alternative configurations were developed as an
improvement to the base case process using the combustion of all generated hydrocarbons and solid by-products. The
proposed bio-olefin production route was evaluated using the target product yield and energy efficiencies. The results
revealed that 40 ktonne/yr of lower olefins can be produced from the process at a plant processing capacity of 701 ktonne
of sugarcane bagasse per year with a base case energy efficiency of 41%. Therefore, the developed process is a viable
option for the production of ethylene and propylene from lignocellulosic biomass.
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ABSTRACT

The thermodynamic properties of batch adsorption of antibiotics mixture in aqueous solution onto Delonix regia
Pod (DRP) activated, under the effect of temperature, was investigated in this study. The raw DRPs were
processed, activated with KOH, carbonised at 500 °C for 40 mins and then used for the treatment of wastewater
containing a multi -component mixture of amoxicillin, tetracycline and ampicillin, in a batch mode at varying
temperatures (40 -60 °C). Thermodynamic parameters, such as ~ Gibb's Free Energy (? G°), Enthalpy Change
(? H°), Entropy Change ( ?5°), Isosteric Heat of Adsorption ( ? Hy), Activation Energy (7%, Sticking Probability
(S*), Surface Coverage (79 and Hopping Number (n) were calculated, which are indicators of the possible nature
of adsorption. The most suitable adsorption temperature was 40 °C with maximum adsorption capacities of 5.1,
5.3 and 4.5 mg/g and the corresponding removal efficiency of 85.91, 91.24 and 78.67 %, were obtained for
amoxicillin, tetracycline and ampicillin respective ly. The AH, AS, 72?%nd S* values were - 314.30, -72.74 and -
364.12 kJ/mol; 7.8459, 16.2522 and 2.7079 kJ/mol, 69.0885, 6.7706 and 150.824 gmol’; and 0.6909, 0.8606 and

0.4842 for amoxicillin, tetracycline and ampicillin respectively. These values confirm that the adsorption process
is favourable and exothermic.
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ABSTRACT

This work presents the model ling and optimization of produced particleboards from sawdust softwood using
R7AD?2 adhesive, focusing on conversion of wastes into wealth for a sustainable environment. Mixture design of
experiment (DOE) using Design Expert Software, Version 6.0.8 were emp loyed in the process formulation for the
production of particleboards due to compatibility. The produced particleboards were characterized for the
responses water absorptions (WA) at 2 and 24 hours and density and optimized. The analysis of variance
(ANOVA) and sequential model sum of squares (SMSS) were used to validate the responses. Based on the results
of the optimized responses, the sawdust softwood particleboard formulation 8 (SDP8) which has ratio of 0.32
softwood sawdust (SD) to 0.68 R7AD2 adhesive with the characteristic values of 17.23%WA at 2 hours,
90.48%WA at 24 hours and 647.28 kg/m  3density was found best fit among others, placing the produced
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ABSTRACT

Vitex doniana activated carbon modified with zinc chloride (VDZnCl,) was synthesized for the removal of methylene
blue. VDZnCl, was characterized for textural properties, surface morphology and surface chemistry._The textural
properties revealed increased surface area from 14.02 to 933.25 m’/g, the surface morphology showed pores with
widened cavities, and the surface chemistry showed the inclusion of O—H group and a characteristics C=C group
commonly found in carbonaceous materials. Adsorption study showed increased removal of methylene blue as
concentration increased from I to 800 mg/L until equilibrium was attained. Sips isotherm model had the best fittings with
the equilibrium data (R’ = 0.938 and SSE = 7016.14), thereby suggesting physical adsorption onto the heterogeneous
surface of VDZnCl,. However, the maximum adsorption capacity was 238 mg/g. The performance put up by VDZnClI,
suggested that it is a possible and suitable alternative adsorbent for textile and dyeing industries wastewater.
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ABSTRACT

In this paper, the versatility in the applications of a fuzzy logic controller (FLC) in control systems was utilized in the
temperature control of a servo system using Simulink. Servo system is one of the automatic control systems employed in
manipulating the rotation angle (or displacement) of the controlled object so that it can automatically, continuously, and
accurately respond to the input command in a feedback control loop. A servo control loop is one which responds to a
change in setpoint which changes as a function of time, and in which the controlled variable must track the setpoint. The
aim of this work is to employ fuzzy logic modelling approach to design controllers for temperature control of heat
chamber, CSTR and Distillation columns. Model of a fuzzy logic controller was designed using the Fuzzy Logic Toolbox
in MATLAB and the models of the systems required test the performance of the controller designed were built using
Simulink. The performance of the fuzzy controller was evaluated based on the rise time, overshoot, and steady state
error. Simulations were carried out for each system with step changes of +1, -1, +5 and -5 applied to the setpoint. The
results obtained indicated that the controllers designed using Fuzzy Logic were robust and can be utilized successively
for temperature control of systems.
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ABSTRACT

In this study, the liquid-liquid equilibrium (LLE) data of system containing tropical almond oil
biodiesel/methanol/glycerol was used to evaluate the performance of four thermodynamic activity coefficient models of
Non-Random Two-Liquid (NRTL), Universal Quasichemical Activity Coefficient (UNIQUAC), Universal
quasichemical Functional group Activity Coelfficient (UNIFAC) and Analytical Solutions of Group (ASOG). The
evaluated system formed the significant components at the conclusion of the methanolysis reaction of tropical almond
oil and its subsequent purification. Using average global deviations, the accuracy of the models was evaluated. The
experimental data were correlated satisfactorily. The order of prediction accuracy was established as: 3.72
UNIQUAC> 3.84 NRTL> 5.26 UNIFAC> 5.37 ASOG. In this regard, the activity coefficient models could be used for
process simulation of biodiesel production, purification, separation and equipment design.
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ABSTRACT

This research work aims at presenting the general appraisal of fuzzy logic control (FLC) in its application in controller
design. The method used involves the formulation of a general design algorithm for constructing a fuzzy logic controller
for a single-input single-output system as well for a multivariable system. The Fuzzy Logic Toolbox feature in MATLAB
and Simulink is utilized for system design and simulation. Nonlinear water tank model, continuous stirred tank reactor,
and a steam-heated stirred tank are considered as case studies for this appraisal. The performance criteria taken into
consideration are overshoot, rise time, settling time and steady state error. The results obtained largely show that fuzzy
logic control gave results over its conventional counterpart, giving absolutely no overshoots, little or no oscillations,
better rise and settling times in most cases with minimal differences in the few cases where it was not. It can be concluded
that FLC handles nonlinear systems well and when compared with conventional control, can provide better transient
response performance.
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ABSTRACT

The cost of a piping system accounts for about 20% of the plant's total cost and could run higher than that for pipeline
transporting crude or petroleum products through a thousand kilometres of distance hence the need to accurately select
the optimal size during the design stage of such a project. This paper presents an implicit correlation for optimization of
economic pipe diameter based on the simple economic balance approach first used by Genereaux. A new model was
developed and is implicit in D (Economic pipe diameter) which has been found to give superior estimates over existing
correlations. The computations of the economic diameter of brass, stainless steel and aluminium pipes were carried out
using the developed implicit model. A plot of effect of pipe roughness on economic diameter was obtained with a
coefficient of determination of R° = 0.909. Results from the study showed that heavier fluids would require larger
diameter.
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ABSTRACT

Natural gas is used globally for the production of liquefied natural gas (LNG) and propane. In this paper, a Nonlinear
Autoregressive with exogenous inputs (NARX) neural network model was built in MATLAB R2021a in a bid to capture
the time-behaviour of the LNG and propane production process. Five input parameters and three output parameters
were chosen from the daily production report of a natural gas handling facility in southern Nigeria which were
tabulated/saved in Excel, and then incorporated into a written transfer function generation algorithm and used to
develop a Simulink model. The simulation generated input-output time series datasets representing the dynamics of the
natural gas liquefaction plant. Furthermore, the datasets were imported into the NARX Graphical User Interface (GUI)
in MATLAB R2021a to create the neural network model. The NARX model developed was trained iteratively, and its
performance was evaluated using mean squared error (MSE) and regression ® values as the criteria. MSE values of
approximately 0.7357, 0.7819, 0.8398 and R-values of approximately 0.9981, 0.9979, 0.9977 were obtained after
training, validation, and testing respectively, which depicted the efficacy of the model in capturing the dynamics of the
production process as well as forecasting future values of LNG and propane.

TS22 - EVALUATION OF NATURAL GAS LIQUEFACTION PROCESS USING
NONLINEAR AUTOREGRESSIVE NEURAL NETWORK AND NONLINEAR
INPUT-OUTPUT NEURAL NETWORK: A COMPARATIVE STUDY

Azubuike Shedrack ASHINZE", Adekunle Tirimisiyu ADENIYT’, Abdulwahab GIWA’

"**Department of Chemical and Petroleum Engineering, College of Engineering, Afe Babalola University, KM. 8.5,
Afe Babalola Way, Ado-EFkiti, Ekiti state, Nigeria.

"azubuikea@abuad.edu.ng, ‘adeniyia@abuad.edu.ng, ‘agiwa@abuad.edu.ng

"Corresponding author

ABSTRACT

The simulation modelling of artificial neural network models to evaluate a natural gas liquefaction process has been
carried out in this work. Five input parameters gas feed volume, gas feed flow rate, gas feed temperature, gas feed
pressure and volume of fuel gas utilized in the gas turbine power plant and three output parameters volume of Liquefied
Natural Gas produced, volume of propane produced, and volume of gas condensates produced were chosen from the raw
data obtained from a liquefaction facility in southern Nigeria. These parameters were arranged in Excel before being
incorporated into an m-file transfer function algorithm and transfer function model in MATLAB R2021a to generate a
time series dataset. The input and output parameters were imported into the time series application available in
MATLAB R2021a and trained using the Levenberg Marquardt algorithm. The Nonlinear Autoregressive (NAR) model
gave 0.758528, 0.820267 and 0.857507 while the Nonlinear Input-Output (NIO) model gave 33.16290, 35.68165 and
36.05067 as the Mean Squared Error (MSE) values for training, validation and testing, respectively. Thus, for the
Autoregressive two neural network models considered, the NAR model outperformed the NIO model in the evaluation of
natural gas liquefaction process perceptible in the lower MSE values returned.
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ABSTRACT

This study developed functional excipients from biopolymer materials and evaluated their flow and compaction
properties for preparation of tablet. Chitosan, a based excipient was extracted from snail shell and a compositional
experimental design under the pharmaceutical dosage framework with corn-starch and lactose was used to study the
singular and interaction effects of influencing parameters (Density; Hausner ratio,; Carr's index; angle of repose; angle
of internal friction; The Kawakita model; Consolidation index and Rate of consolidation) on the co-processed
excipients, as well as, individual excipients. X-ray diffraction profiles showed that the chitosan produced was rich in or
mostly made up of calcium silicate (CaSiO,) The novel functional excipients developed had substantially better flow
with Hausner's ratio ranging from 1.254 to 1.327, Carr's index from 20.272 to 24.627, angle of repose from 26.06 to
36.32° and angle of internal friction from 38.84 to 44.82°. The novel excipients also had improved compaction
properties with compressibility values ranging from 0.390 to 0.537, consolidation rate from 0.559 to 0.675 and
consolidation index from -1.466 to -1.268, which were advantageous in tableting. The role of pressure as the most
significant parameters influencing the compaction and consolidation rate was also established. The results suggest that
the better rate of flow and compaction propeties of co-process excipients can be achieved with high volume of chitosan at
moderate mixing ratio.
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ABSTRACT

This work has been carried out to study the adsorption of nickel (II) from a solution using an activated carbon developed
Jfrom maize cob. The maize cob activated carbon (MCAC) was prepared by chemical activation. Afterwards, the MCAC
was characterized and used as an adsorbent for batch adsorption of nickel (Il) from aqueous solution. Three adsorption
process variables, namely initial adsorbate concentration, contact time and adsorbent dosage were considered as the
input parameters. The experiments carried out were designed using central composite design (CCD) of response surface
methodology. The model developed from the experimental data using regression analysis was optimized with the aid of
MATLAB. The analysis of variance (ANOVA) revealed that all the considered independent process variables had
significant effect on the adsorption process. The optimum conditions obtained from MATLAB were found to be 9.75 mg/L
forinitial nickel (II) concentration, 120 min for contact time and 0.803 g for adsorbent dosage, and the application of the
optimum conditions led to 100% removal of the nickel (II). Moreover, the experimental data were observed to be fitted
best with pseudo-second-order kinetic model.

24



TS2S - Extraction of Bioemulsifier from Candida tropicalis Isolated from
Banana (Musa x paradisiaca 1.)

Abigail 0. ADETOYESE', Elizabeth F. ARANSIOLA", Hezekiah A. ADENIRAN’
' Department of Chemical Engineering, Obafemi Awolowo University, Ile-Ife, Nigeria.
? Department of Food Science and Technology, Obafemi Awolowo University, lle-Ife, Nigeria.

"abylarry2@gmail.com, “aransiolaef@gmail.com, * hexadeniran@gmail.com
*Corresponding author

ABSTRACT

Given the high expense of producing chemical-based emulsifying agents, the risk to human health, and the rising
demand for natural products, biotechnologically-based compounds are gradually replacing these chemically
synthesized emulsifiers. This work aimed to extract bioemulsifier from yeast strains isolated from available local fruits.
Different fruit samples were collected randomly and allowed to grow on Potato Dextrose Agar (PDA) medium
supplemented with 0.1 mg mL" chloramphenicol. The expected yeast isolates were then screened by using the same
medium. This resulted in 18 isolates. These isolates were identified and characterized based on morphological and
biochemical tests. Isolate E3 from ripe bananas showed the best result and this was used for molecular characterization.
The Blast results from the molecular test revealed 98.78% similarity with Candida tropicalis MN450877.1 in the NCBI
database. Based on this, the strain was identified as Candida tropicalis. The bioemulsifier was extracted from the
Candida tropicalis using the autoclaving method. The yield of bioemulsifier was 0.34g/3g dry yeast and emulsion
activity after 24 h was 66.67%. This study has provided information on the potential, technological properties and
suitability of Candida tropicalis isolated from ripe banana as bioemulsifier.
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ABSTRACT

A more simplified approach of kinetic study of the leaching of dolomite in HCI using Box-Behnken Design was
investigated in this study. Atomic absorption spectroscopy analysis shows that 54.14% calcium and 39.66% magnesium
are the major elemental composition of dolomite, while the remaining 6.20 % is considered to be impurities. Dolomite
was leached in a solution of HCI at an acid concentration between 0.5 and 2.5 M, temperature between 30 and 80°C and
reaction time between 10 and 40 minutes. The impurities were separated by filtration. A quadratic model with a
coefficient of determination (R°) of 0.9465, an adjusted R’ of 0.9222, and a predicted R’ of 0.8615 best represent the
leaching study. The analysis of variance revealed that acid concentration and leaching time enhanced the leaching
process. At 50 °C, 10 minutes and 2 M, leaching efficiency of 97.67 % was predicted, while 96.998 % was achieved.
Atomic absorption spectroscopy confirms the concentration of calcium and magnesium ions in the filtrate at optimum to
be 232.545 ppm and 18.087 ppm, respectively. The developed quadratic model equation in this study was used to study
the leaching kinetics of dolomite under different process conditions. The exponential curve model confirms the first
order kinetics of the leaching process. Hence, Box-Behnken Design is a suitable novel approach to determine reaction
kinetics.
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ABSTRACT

Waste Low Density Polyethylene (LDPE) was pyrolyzed and reformed in an integrated pyrolysis and fixed bed reactor
system at 400 and 450 °C respectively. The reforming was carried out with and without mordenite — based catalyst. The
oils samples obtained were collected and analysed using Fourier Transform Infrared Spectroscopy (FTIR), Gas
Chromatography - Mass Spectroscopy (GC-MS) and bomb calorimetry. The calorimetric analysis of the catalysed
sample showed that the oil has a High Heating Value (HHV) of 43.40 MJ/Kg. The FTIR spectra showed that peaks of
aliphatic hydrocarbons in the uncatalysed oil are more prominent than in that of the catalysed oil. Conversely, the peaks
of aromatic hydrocarbons appeared to be more in the catalysed oil than in the uncatalyzed oil. The GC-MS analysis
confirmed high presence of aliphatic (alkane and alkene) hydrocarbons in the uncatalyzed sample, which were lower in
the catalysed sample. These differences showed that reforming took place in the presence of the mordenite — based
catalyst. These results would serve as a basis for further works on pyrolysis technology.
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ABSTRACT

In this work, metal doped on mordenite (MO) was synthesized using wet impregnation method for potential use as
catalyst in the pyrolysis of waste plastics. Varying concentrations of iron was considered for catalyst formulations.
The obtained catalyst samples were characterized using Fourier Transform Infrared (FTIR) spectroscopy, Energy
Dispersive X-ray (EDX) and pyridine FTIR. The FTIR spectra revealed the presence of basic peaks 3411, 1640,
1250, 950, 769, 586 and 450 cm ' found in mordenite both in Fe doped and unmodified mordenite. EDX analysis
confirmed the synthesis of Fe-MO and further gave iron concentrations of 0.99, 2.45 and 3.89 %wt corresponding to
1, 3, and 5 %wt that were prepared. Results of Pyridine FTIR on the samples revealed Bronsted acidic site at 1534
cm’'. Acidity of mordenite was improved as Fe loading increased signifying that the sample could promote cracking
of pyrolysis products into shorter chain hydrocarbons. This suggests that Fe doped on mordenite has improved the
characteristics of the catalyst which can enhance its activity, and selectivity towards lighter hydrocarbons in
pyrolysis of plastics. Overall, the results showed iron doped mordenite exhibits properties that have high potential
for application as catalysts in pyrolysis of plastics wastes.
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ABSTRACT

Adsorption technology has been advocated for wastewater treatment to diminish the harmful effects of aromatic
hydrocarbons (AHs) on the environment and human health. This work investigated the adsorption capacity of chitosan-
based adsorbents developed from waste eggshells for the treatment of wastewater containing selected AHs. The eggshell
was washed, sun-dried, oven-dried andmilled to uniform sizes. The milled eggshell was deproteinizedwith 1 M NaOH at
60 °C for 2 h and then demineralized with 1.2 M HCI for 4 h to produce eggshell chitin, which was further deacetylated
with 50 wt.% NaOH at 120 °C for 2 h to produce Eggshell Chitosan (ESC). The ESC (1 g) was mixed with a solution (100
ml) of selected AHs (phenol, acenaphthene, and pyrene) which were mixed at different concentration ratios (20-60
mg/L) based on the Simplex Centroid Design (SLD) of the Design-Expert (12.0.1) software, The batch adsorption
process was conducted in 250 mL flasks, agitated on a rotary shaker at 150 rpm for 1 h at room temperature. The
residual concentration was evaluated using a UV-VIS spectrophotometer at 274 nm, 303 nm, and 335 nm for the phenol,
acenaphthene, and pyrene respectively. The data generated were statistically analyzed. The maximum adsorption
capacity of phenol, acenaphthene and pyrene removal was 5.746 mg/g, 5.761 mg/g, and 5.840 mg/g, respectively. The
eggshell-Chitosan adsorbent demonstrated satisfactory capacity for AHs adsorption.
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ABSTRACT

Air quality and noise levels assessment of an Iron and Steel company located, Ile-Ife, Osun State, a typical metal
recycling plant in Southwest Nigeria was carried out within and around factory premises with a view to determining the
impacts of the plant operation on ambient air quality. Relevant weather parameters, air pollutants and noise levels were
determined accordingly and the results compared with relevant recommended limits. Measure meteorological
parameters were in harmony with the historical climate data of Ile Ife. Of all the air pollutants, only CO and NH, (1.0
ppm) were detected within the factory, while SO,, NO, NO,, H,S and VOCs were not detected (< 1.0 ppm). However, in the
surrounding, only NO was detected. 24-hour extrapolated concentrations were all within the recommended limits. The
24-hours extrapolated concentrations of PM,, and TSP within the factory's premises as well as in the surrounding fell
within their respective limits, Noise levels within the factory and some locations outside the factory were observed to
exceed sleep disturbance limits recommended by WHO, while some other location outside the factory premises were
within the recommended limit. Preventive and control measures to mitigate exposure to air pollutions and noise within
and outside the factory were suggested.
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ABSTRACT

The presence of residual pharmaceutical products in the surface water is detrimental to the plant and animal lives, thus
there is growing agitation for their removal. Raw Tithonia Diversifolia (sunflower) Xylem (TDX) was employed to
develop a cellulose-based adsorbent for the treatment of wastewater containing mixtures of Tetracycline, Metronidazole
and Cotrimoxazole. The raw TDX obtained was washed, dried, uniformly milled and treated with 4 wt.% NaOH at 80 °C
Jor 2 h, before being acetylated and treated with NaClQO, for 24 h. The residue was washed, dried at 50 °C and then
treatedwith H,0,(30 %). The product was neutralized and dried as TDX cellulose. Simplex Lattice Design of the Design-
Expert (12.0.1) software was employed to simulate possible mixing ratios of the three selected pharmaceuticals in the
ranges of 25-50 mg L". The batch adsorption experiment was carried out at room temperature, 150 rpm and 60 mins.
The residual concentration of the pharmaceutical mixture was determined using 357 nm, 340 nm and 520 nm
wavelengths in a UV-visible spectrophotometer, for Tetracycline, Metronidazole and Co-trimoxazole, respectively. The
data generated were analysed statistically with the Design-Expert software. The maximum Adsorption Capacity (ge)
obtained were 4.7715, 4.2259 and 4.8372 mg/g respectively. The linear model developed gave R’, adjusted R’ and
standard deviation of (1.0000, 1.0000 and 0.0037), (0.0630, 0.9992 and 0.9951) and (0.1174, 0.9833 and 0.9858) for
Tetracycline, Metronidazole and Co-trimoxazole respectively. The developed TDX cellulose adsorbent demonstrated
satisfactory adsorption capacity for remediating wastewater containing pharmaceutical pollutants.
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ABSTRACT

The air quality impacts of Lube Oil Blending and Insecticide Plants of an Oil company in Lagos Nigeria was carried out
by measuring relevant microclimatic and air quality parameters as well as noise levels within and around the plant
premises. The results were compared with the appropriate permissible limits. The results showed that the measured
microclimatic parameters of the environment were within the historical climatic condition of Lagos. Furthermore,
VOCs were detected in only nine of the seventeen sampling locations, while NH,, SO, NO, CO, and H,S were not
detected at all. The extrapolated 24-hour concentrations of VOCs exceeded both the WHO guidelines and the FMENV
limits only in the Fuel Loading Rack of the company. Particulates were detected in all the sampling locations and the 24-
hours extrapolated concentrations of PM,, were found to be about 5.0 - 11.9% of the World Bank's limit of 80 g/m’ while
the TSP levels are 1.7 — 4.0 % of the Federal Ministry of Environment's limit of 250 g/m’ in all the sampling locations.
Also, measured noise levels did not exceed the shopfloor 8-hour limit of the FMENYV in all the locations, but it exceeded
the sleep disturbance limit in all.
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ABSTRACT

The increasing presence of pesticides in the water bodies, due to the surge in their uses in modern day agricultural
activities, is deleterious to the aquatic lives and humans. This study examined the resourcefulness of the inflorescence of
Parkia pendulawhich is shed and wasted annually without any usefulness, the possibility of being used as biosorbent for
the treatment of wastewater containing pesticides attracts the interest of this study. The shed Parkia pendula
inflorescence was collected, washed, sun-dried, milled to uniform particle size, and activated with H,0,(20 wt. %) for
120 h to produce Parkia Pendula Inflorescence Biosorbent (PPIB), which was used in the treatment of wastewater
containing predominantly used pesticides [Glyphosate (GLY), Chlorpyrifos (CPF), and Lambda-Cyhalothrin (LCT)].
The three pesticides were mixed at different ratios (20—60%) based on the mixture methodology of the Design-Expert
(12.0.0) software to simulate various the pesticides composition. Batch adsorption of the mixture was conducted and the
maximum q, obtained for Lambda-Cyhalothrin, CPE, and GLY removal were 6.503, 6.407, and 2.994 mg/g respectively.
The Analysis of Variance of the models generated is significant at Coefficient of Determination (R’) 1.0000; 0.99611 and
0.9958, for LCT, CPFE, and GLY, respectively. This study shows that the pendula inflorescence of the Parkia biglobosa is
very resourceful in the remediation of wastewater containing pesticide component.
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ABSTRACT

Groundnut shell activated carbon (GNSAC) was investigated for the removal of paracetamol from pharmaceutical
wastewater and the effect of temperature and contact time on percentage removal of paracetamol were studied in a batch
experiment. The GNSAC was characterized using FTIR and proximate analysis. The optimum paracetamol removed was
90 % at optimum conditions (dosage, temperature and time) of 0.7g, 28°C and 42 min respectively. The thermodynamics
of paracetamol adsorption onto GNSAC indicated that the adsorption was spontaneous and endothermic in nature.
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ABSTRACT

Obtaining the most out of a hydrocarbon reservoir is not commonplace as it takes a lot of informed decisions to make.
Over the last decade, there has been a constant growing demand for oil and gas, and a reduced discovery of very large oil
wells. Hence, a need to efficiently exploit existing ones. One possible way of improving production rate is through a wide
array of techniques collectively termed Production Optimization. Production Optimization techniques employed here
was used to control undesired fluid production, increase the potential for greater oil recovery and predicting field
performance. Hence, enhance reservoir profitability. In this work, an optimal control to reservoir management, and in
particular to reservoir production is applied. An open-source reservoir simulator (MATLAB Reservoir Simulator
Toolbox, MRST) was used to simulate and run production optimization for a real reservoir model considering different
well placements. Three different well placement scenarios were used with each scenario having multiple producer wells
and either single or multiple injector wells. The performance criterion used for this work is water cut. For all scenarios
considered, the well performance and simulation schedule over a 10-year period (total simulation time) was analysed.
The profitability of each producer well in all the scenarios was found to depend on both its well placement and that of the
injector wells. The volume and number of injector wells was also found to affect the volume of oil produced, and the
profitability length. Scenario 1 with an injector well produced less oil but of greater profitability length in the simulated
time. Scenarios 2 and 3 with three injector wells each had less profitability length but produced more oil than scenario 1
in 10years.
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ABSTRACT

Box-Behnken design was used to model, optimize and examine the interplay of the process variables affecting the
extraction of keratin protein. The variables used in the experimental design were Temperature (70°C - 90°C), extraction
time (2-8 hrs), liquid-solid ratio (5-20 ml/g), and concentration of sodium sulfide (8-50 g/l). Biuret test was carried out
on extracted keratin and Fourier Transform Infrared Spectroscopy (FTIR) and Scanning Electron Microscopy (SEM)
were used to characterize the extracted keratin. The extraction was done and biuret test confirmed that the extract was
indeed protein. From the FTIR analysis, the presence of functional groups such as amino and carbonyl groups confirmed
the presence of protein backbone in the extracted keratin. The micrograph from the SEM analysis compared the
appearance of keratin and the feather residue after keratin extraction. The optimal process conditions established for
the keratin protein extraction are a temperature of 72°C, an extraction time of 2 hrs, a liquid-solid ratio of 5 ml/g, and a
sodium sulfide concentration of 20.614 g/I. These conditions generated a protein yield 0of 86.92 wt. %.
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ABSTRACT

Reactive distillation (RD) is a technology for process intensification that combines chemical reaction and separation
(distillation) into a single device. Separation of products from unconverted reactants enables high conversion in the
reactive distillation system because product removal restores equilibrium and forces the reaction to completion. This
method has numerous advantages; however, the combination of chemical reaction and separation in the same piece of
equipment has created some difficulties in the process, and chemical engineers are still working on finding the best
optimum parameters for the process. Consequently, this research has been carried out to determine the optimum values
of the parameters required for a reactive distillation system involved in the production of biodiesel. Aspen HYSY'S,
Design Expert v13 and MATLAB were used respectively to create the steady state model of the system, design the
experiments and develop the models for the optimization to estimate the optimum values. The optimum values of the
simulation process were obtained to be a reflux ratio of 10 and a reboiler duty of 500000 kJ/s. The reactive distillation
system was discovered to be capable of completing both processes in a single column with improved efficiency and
yield.
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ABSTRACT

Vegetable oils undergo numerous refining steps to remove undesirable compounds and produce high quality, stable
commercial products. Recovery of vegetable oil from spent bleaching earth is an area where ample opportunities exist
for cleaner production and cost saving in the vegetable oil processing industry. Conventional oil extraction and refining
processes, which involve multiple unit operations, have several disadvantages. These include complex separation steps,
energy-intensive operations, the requirement for large amounts of water and hazardous chemicals and the potential of
generating large quantities of wastes. Therefore, the objective of this study is to develop a process simulation and
optimization for the recovery of palm oil from spent bleaching earth using supercritical fluid extraction (SFE). The
methodology adopted for this study include applying experimental data to enable the development of a reliable
simulation and optimization models of the supercritical fluid extraction to recover palm oil from spent bleaching earth.
The result of the study shows that optimal total annual cost of US$246 million at 10 MPa and 45 oC with optimum
separation pressure of 2 MPa was obtained. The simulation and optimization for obtaining palm oil from spent
bleaching earth via SFE will produced comparable and better oil recovery, using a significantly intensified process that
was green and sustainable.
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ABSTRACT

The production of fuels from guinea - corn straw and waste plastics predominantly polyethylene during pyrolysis was
studied. The effects of mixing ratio of guinea-corn straw and waste plastics, pyrolysis temperature, and gas passed over
the pyrolysis reaction (CO2 or N2) on the quantities of pyrolysis oil were studied. The results showed that pyrolysis of
guinea-corn straw and waste plastics can increase the amount of produced oil due to the petroleum-based content in the
waste plastics. When a ratio of 1:4 for guinea-corn straw to waste plastics was used, the product fuel oil was as high as
52.1%, which was 4.5% more than the calculated value. At an increased temperature of decomposition, the product
improved having its maximum at 485°C. The addition of 25% by weight of HZSM-5 catalyst reduced the proportion of
oxygenates and promoted the generation of aromatic hydrocarbons. This study identified the theoretical basis for the
comprehensive utilization of plastic and biomass energy because the pyrolysis of plastics has yielded pyrolysis oil and
gas with improved hydrogen content and calorific value having lowered the oxygen content to an improved product
property.
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ABSTRACT

Crude oil spillage during exploration of oil causes a menace to the marine ecosystem and threatens the aquatic lives so it
must be cleaned to restore the marine environment to its natural state. Bioremediation is the most environmentally
friendly restorative approach to employ in mitigating these spills. A good number of effective oleophilic micro-
organisms have been isolated by researchers for bioremediation. This work investigates the interactive effect of various
parameters on bacterial growth rate and how these physicochemical parameters (temperature, pH, number of days,
inoculum size and crude oil percentage) can be varied to predict bacteria growth rates. Hydrocarbon-degrading
bacteria were isolated from an auto-mechanic workshop and growth rate tests were carried out to screen for the two
most effective bacteria isolates. Parameters were then varied for the best performing isolates and growth rates were
measured periodically for twenty-five (25) days. An artificial neural network (ANN) was employed in training the data
and the network parameters were tuned to predict the response from the input factors. The correlation parameter (R2)
obtained was greater than 0.91 which demonstrated that the training was successful, and the network could predict
closely relatedvalues to that of the experimentally obtainedvalues.
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ABSTRACT

Unregulated use of pharmaceutical products has created a huge threat to all life forms in the biosphere, although they
have been credited with benefits such as extending life spans, alleviating diseases, and improving quality of life. This
study aims to perform optimization studies of some selected emerging pharmaceutical contaminants from wastewater
using adsorbents developed from Plantain peel waste. The plantain peel used was obtained from a local market at
Ladoke Akintola University of Technology (LAUTECH), Ogbomoso, Nigeria. washed thoroughly to remove dirt
particles, dried, grounded, screened, and ashed in a muffled furnace at a temperature of 600 °C for 3 h. Ibuprofen,
Doxycycline, and Chloroquine (IDC) mixtures were prepared and 100mL of IDC was mixed with Plantain peel Ash
(PPA) and optimization study was carried out and Adsorption capacity (AC) was evaluated as the response. The
maximum AC (3.35 mg/g) for Ibuprofen was obtained at Run 7 and 8, the maximum AC (3.15 mg/g) for Doxycycline was
obtained at Run 14, and for Chloroquine, the maximum AC (3.51 mg/g) was obtained at Run 5. The Plantain Peel Ash
adsorbent developed showed great efficacy in the removal of IDC from an aqueous solution.
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ABSTRACT

To assess the contribution of paper recycling plants to atmospheric pollution load, meteorological parameters, and air
emissions around paper recycling plant in lkeja, Lagos, were measured during wet and dry season and, the results were
compared with the permissible limits of the Federal Ministry of Environment (FMENV) and World Health Organization.
The results indicated that the measured meteorological data were in agreement with the historical data of the study area.
Furthermore, 24-hour extrapolated values of both gaseous air pollutants and particulate matters were within
permissible limits, although wet season concentrations of the pollutants were lower than dry season concentrations. It
was concluded that although, the air quality around the plant currently poses no threat to human's health, long exposure
should be avoided.
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ABSTRACT

Trace metals pose challenges to humanity especially when recommended limit is exceeded. This study considered
agricultural remnants: Coconut Husk (CH), Groundnut Shell (GS) and Empty Palm Kernel Fruit Bunch (EPKFB) which
were subjected to controlled combustion in a laboratory-scale combustion chamber. The concentration(ug/m’) range of
heavy metals (K, Ca, Sc, Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Ga, Ge, As, Se, Br, Kr and Rb) analyzed from TSP trapped
filters were 0.47 - 464.31; 0.75 - 548.53 and 0.26 - 306.64, that from PM, filters were 0.008 —89.93, 0.076 — 89.021 and
0.083—75.34while 0.083—82.40,; 0.04—77.94 and 0.061 — 59.88 were obtained from 0.4 um size particles. In exemption
of heavy metals analyzed on TSP trapped from GS emission, the concentration of K emitted from all the crop residues
burnt significantly preceded others while Ga and Ge mostly have the least emission values. Although there were
variations in all the experimental runs, it was discovered that CH emitted a larger elemental concentration compared to
other crop wastes. Also, elemental concentrations increase with increasing particle size.
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ABSTRACT

Fewer studies have investigated incidents of pollution from vehicular traffic in African cities compared to other parts of
the world. This study assessed variation in seasonal concentrations and exposure to health risks of particulates (PM,,

PM,, PM,, & TSP) at and around twenty-five (25) major traffic Intersections (Tls) within Ibadan City, a typical urban

environment in Sub-Saharan Africa. The 24h mean concentration of PM,, PM,,, PM,, and TSP sampled at 25 Tls in

Ibadan during the dry season were 1.57, 2.29, 4.19 and 4.09 times their corresponding values during the rainy season.

The Pearson's correlations of total vehicle on-road with PM, and PM, ; were positive while that of PM,, and TSP gave
negative correlations. Statutory Limit Breach (SLB) values were above the set standards of regulatory agencies at
several TIs. Total Respiratory Deposition Doses (TRDD) of PM,, PM, ; & PM,, were higher during the dry season by
35.15%, 56.89% and 78.27% than those during the rainy season. SLB and TRDD estimates showed that road users are
significantly at risk of exposure to particulates from traffic-related sources.
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ABSTRACT

Pollution due to spillage of crude oil has resulted in appreciable levels of damage to many communities. Water sources
as well as land are affected leading to destruction of natural fauna and flora. Hydrocarbon degrading microbes from
non-crude oil contaminated environments were isolated and their potential degradation efficiency was studied.
Morphological and biochemical characterization as well as molecular studies were used to identify the isolates.
Preliminary qualitative studies were also carried out on the isolates to evaluate their ability to produce biosurfactants.
The microbes were found to belong to Bacillaceae, Xanthomonadaceae and Saccharomycetaceae families. Highest
crude oil degradation after 15 days in this study was 45 and 56% by 2 of the 12 isolates studied. This shows that
microorganisms isolated from non-crude oil contaminated sites have the potential to degrade crude.
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ABSTRACT

Commercial demulsifiers being used in Nigerian National Petroleum Corporation (NNPC) are not biodegradable
which has made it of paramount importance to seek bio-demulsifiers that can be produced in Nigeria from Nigerian
vegetable seed oils. In this study, three demulsifiers were produced from Nigerian vegetable seed oils using 15 g of oil,
heatedto 60°C, 25 g of paraffin wax, 30 g of starch and 20 g of soup which were homogeneously stirred for 1hour at 60°C
and tested alongside the commonly commercial demulsifiers being used in NNPC. They all performed very well at
thermal test. Calabash demulsifier had high performance of 80% same as commercial demulsifier while Neem
demulsifier had 75% and mahogany has 78%. They are, therefore, good enough to replace commercial demulsifiers at

improved level.

Ts47 - DIGESTATE VALORIZATION: A VALUE ADDITION TO ANAEROBIC

BIODIGESTION TECHNOLOGY
'Minister Obonukut, Sunday Alabi’, Jock Alexander’, Kingsley Egemba’ and Benedict Edenseting’

'Department of Chemical Engineering, Topfaith University, Mkpatak, Nigeria
’Department of Chemical and Petroleum Engineering, University of Uyo, Nigeria

'Corresponding Author: minister.obonukut@topfaith.edu.ng /+2348026255655
ABSTRACT

Anaerobic digestion technology, exploited to transform diverse bio-sourced feedstocks into valuable products, is

challenged by Gregory effect/Dutch disease. Digestate, the leftover product after biogas generation, is mostly discarded
as its valorization is domiciled within fertilizer application. The consumption rate for fertilizer generation is reported to
be one-tenth of its production rate. This review found that large-scale bio-fertilizer production is confronted with high
operational and transportation costs, greenhouse gas emissions during storage, and improper nutrient content. It
becomes necessary to examine the potential of digestate beyond bio-fertilizer application. It was found that the digestate
liquor is suitable for microalgae cultivation due to its rich nutritional content. Due to its rich cellulose content, the
digestate filtrate is a suitable culture medium for bioethanol production with the additional advantages of about 33%
energy reduction with fewer inhibitory compounds. In the case of the digestate residue, strong complementary role of
thermochemical process was showcased. It was found that several valuable products with superior properties were
produced. These valuable products are exploited as: soil amender, adsorbent, activated carbon, particle board, and
nanocellulose. However, the processes are still in their infancy and, as expected, have some drawbacks. Consequently,
more studies to overcome these challenges are recommended.
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ABSTRACT

Recently, hydrophobic deep eutectic solvents (HDESs) are gaining attention as to conventional extracting solvents
because of their low extraction efficiency, cost, and high toxicities. HDESs are green solvents and have advantages such
as low toxicity, recyclability, low viscosity, ease of preparation, biodegradable and sustainable over conventional
organics solvents. Three hydrophobic deep eutectic solvent (HDESs) were synthesized from decanoic acid, menthol and
thymol using a molar ratio of 1:1 respectively and used to study the extraction of lactic acid produced from corncob and
sugarcane bagasse respectively. Their physicochemical properties for all the synthesized HDESs were determined and
the value are close to that reported in literature. Conventional solvents such as trioctylamine (TOA), butanol and
benzene were also used as extractants for lactic acid in order to compare the performances with the newly prepared
HDESs. The Synthesized HDESs showed higher extraction efficiencies of 90 %, 93 % and 89 % from corncob and 94 %,
97 % and 90 % from sugarcane bagasse for DES1, DES2 and DES3 respectively comparedto 71-78 % for TOA, 59- 62%
for butanol and 56-58 % for benzene from the same substrates. Therefore, HDESs synthesized performed better with
higher extraction efficiency than conventional organic solvents used.
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ABSTRACT

This study evaluated the characteristics and adsorption performance of zinc chloride modified activated carbon
(VDZnCl2), its precursor (VDC), and sodium hydroxide (VDNaOH), hydrochloric acid (VDHCI) and thermally (VDT)
modified adsorbents from vitex doniana. The adsorption performance of the adsorbents for methylene blue was in this
order: VDZnCl, < VDNaOH < VDC < VDT < VDHCI. The VDZnCl,was characterized by Fourier transform infrared
(FTIR), Brunauer-Emmett-Teller (BET), scanning electron microscope (SEM), energy-dispersive X-ray (EDAX) and
thermal gravimetric analysis (TGA). The FTIR spectrum showed the presence of O—H group and characteristics C=C
group generally found in carbonaceous materials. The BET surface area remarkably increased from 14.02 m’/g to
933.25 m’/g and pore size from 0.92 to 18.9 A which reflected enhanced specific surface area and porous nature of the
adsorbent, and its ability to facilitate pore fillings of many molecules inside its carbon matrix during adsorption. The
SEM micrograph showed varieties of pores with widened cavities Therefore, VDZnCl, is a potential adsorbent substitute
forwastewater treatment.
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ABSTRACT

Acetic acid is a very important commodity chemical with several applications in the chemical and food industry.
Although acetic acid can be produced readily via fermentation processes, various factors such as low yield, the presence
of secondary fermentation products and the rather complex separation requirements make the production high quality
acetic acid via the fermentation route rather expensive. This study examined the reactive extraction of acetic acid from
aqueous media using trioctyl phosphine oxide (TOPO) with n — hexane, toluene, methyl isobutyl ketone (MIBK) and
methyl ethyl ketone (MEK) as diluents. Effect of various parameters such as phase ratios, and concentration of TOPO in
the diluents on the degree of extraction of acetic acid were studied and the results obtained showed that while MEK on its
own gave a higher extraction yield than MIBK, a reversal in trends was observed on adding TOPO to these solvents with
the MIBK — TOPO system having a greater degree extraction, compared to the MEK — TOPO system. The extractions
performedusing n-hexane and toluene as diluents gave higher extraction yields with toluene. The degree of effectiveness
of the diluents in the extraction of acetic acid from aqueous media is MIBK > MEK > Toluene > n— hexane.

Keywords: Acetic acid, MIBK, MEK, Reactive Extraction, TOPO.
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ABSTRACT

Acid corrosion of steel-based structural equipment is a serious challenge for the chemical industry, especially, during
descaling practices. Adding efficient corrosion inhibitors into the acid solution can significantly mitigate against this
phenomenon. Currently, greener corrosion inhibitors, such as extracts of plant parts, have gained outstanding attention
because they impact minimally when discharged into the environment. In this work, electrochemical and
thermodynamic methods were employed to investigate the inhibitive efficiency of the water and ethanol extracts of
spondias mombin leaves against the corrosion of typical industrial steel (C1020) in 1.0M HCI. Both extracts protect the
steel surface by blocking anodic and cathodic reactions on the steel surface and lowering the capacitive behavior of the
steel-acid interface. The extracts adsorb according to the models of Langmuir and Freundlich isotherms. The ethanol
extract performs better (with an efficiency 96-98 %) than the water extract (efficiency 36—38 %) and exhibits more

negative AG (-28.00 KJ/mol.) which is synonymous with more feasible and spontaneous adsorption.
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ABSTRACT

Comparative analysis of the effect of reaction parameters on the production of biodiesel from two different non-edible
oils (orange peel oil and avocado seed oil) was carried out of the non-edible oils from the orange peel and avocado seed
with the aid of a soxhlet extractor in N-hexane. Orange peel gave a percentage oil yield of 14.2%, while that of avocado
seed was 20.5%. Transesterification reaction was carried out by a reaction between methanol and oil with sodium
hydroxide (NaOH) as catalyst. The varying reaction parameters considered were temperature of 30-80°C, catalyst
concentration of 0.03-0.3, methanol to oil ratio of 1:3-1:95. For avocado oil, an optimum yield of 90.23% was obtained
at a temperature of 45°C, catalysts concentration of 0.3 and alcohol to oil ratio 9:1; an increase in methanol to oil ratio
has greater effect on the yield than temperature. For the orange oil, to obtain an optimum yield of 91.03%, the optimum
conditions are temperature of 60°C, catalyst concentration of 0.36 and alcohol to oil ratio of 6:1. It was concluded that
orange oil gives a greater biodiesel yield than avocado seed oil.
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ABSTRACT

Polycyclic Aromatic Hydrocarbons (PAHs) are two or more fused aromatic ring compounds that are toxic, carcinogenic
and recalcitrant, thus posing risks to the environment and humans. The removal of PAHs from an aqueous solution via
adsorption has undergone extensive research and this is extended to the removal of Naphthalene, Anthracene and
Pyrene from an aqueous solution using Rice Husk Ash (RHA) as an adsorbent, in this work, under batch adsorption
experiment. The raw RH was washed, sun-dried and ashed in a furnace at 700 °C for 4 h. Design Expert (12.1.0)
software was employed to optimize the effective mixture ratio (10-80%) of the three samples' concentrations, under
Simplex Lattice Design. The maximum removal efficiency of 92.31 %, 98.12 % and 92.06 % was obtained for
Naphthalene, Anthracene and Pyrene. The Special-Quartic, Special-Quartic and Quadratic model equations with P-
Values and Coefficient of Determination (R’) of 0.0009, 0.9785; < 0.0001, 0.9931; and 0.0046, 0.8416 were generated
for Naphthalene, Anthracene and Pyrene, removal respectively. The feasibility of adsorption of PAHs in an aqueous
medium using ash-based (rice husk) adsorbent is demonstrated based on the high removal efficiency of the batch
adsorption process.
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ABSTRACT

The study determined the electrical and thermal conductivities of the optimized particleboard produced from rice
husk waste and R7AD2 adhesive produced from polystyrene waste. The electrical conductivity was determined
using industrial insulation test resistance tester and the thermal conductivity was determined using Lee’s disc
method based on industrial standard. This was to ascertain the extent of the resistance of the particleboard to
electrical conductivity and the thickness of the particleboard for energy conservation. The optimized RHP8
particleboard resistance ranges from 1.52 x 10° ? to 1.21 x 10! ? , while the corresponding power ranges
from 1.64 x 10°5 to 2.07 x 10" 3 Watts at 500 V and 5000 V test. The rate of heat transfer and thermal
conductivity at RHP8?%20 thickness were 28.41 Watts and 8.1 X 10~ * W/m. K respectively. This inferred that
the optimised RHP8 particleboard produced from rice husk using R7AD2 adhesive is highly resistant to electric
shock and can conserve energy for thermal comfort of the user in structural environment at 20 mm thickness size
as desired.
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ABSTRACT

This research investigated the geochemical properties of laterite soils in selected three (3) locations of Jos North
Local Government Area, Plateau State (Zaria Road, Bauchi Road and Tudun Wada) using the global positioning
system (GPS) device for the geographical coordinates locations (altitudes, latitudes and longitudes). The laterite
soils were processed for the determinati on of moisture content, loss on ignition, organic carbon contents, oxides
and elemental compositions. The results revealed that Zaria Road, Bauchi Road and Tudun Wada moisture
contents were 0.82%, 0.33% and 0.23%, loss on ignition0.06912%, 0.0456% and 0.004436%, and organic carbon
contents were 0.002138%, 0.001963% and 0.007615% respectively. The XRF results for the oxide compositions
ranges are SiO; (63.51 — 69.47%), MnO (0.09 — 0.34%), Fe,03 (5.38 — 10.77%), SO3 (0.09 — 0.258%), CaO (0.82
—1.67%), K20 (1.21 —2.55%), Al,03 (15.90 —17.66%), TiO> (1.71 — 2.55%), C1 (1.11 — 1.67%) and ZrO, (0.089
— 0.194) respectively. The absence of organic carbon matter and loss on ignition in the laterites revealed that the
laterites are non -emitting and has high potenti als for the formulation and optimization of the interlocking
compressed stabilized earth block (ICSEB) production to compliment the use of conventional Portland cement in
infrastructural development.
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ABSTRACT

Lithium-ion batteries (LIBs) wide usage constitutes a disposal threat to the environment. As a result, several laws are
being introduced to encourage the recycling of this waste, particularly, in lithium recovery. Deep eutectic solvent (DES)
has been reported as an efficient solvent in valuable metal recovery from spent LIBs. However, efficient deep eutectic
solvent design requires a smart selection of components. This study developed a COSMO-RS model to screen several
components as DES starting material in lithium extraction from spent LIB. The model consists of 191 different
constituents. The model is developed using the cosmo therm software in the LIB application for the first time. The
model uses lithium chemical potential to measure the affinity of lithium in the screened components. Overall, all the
compounds show an affinity for lithium. The components are classified into ionic and non-ionic. The ionic compounds
performed better than the non-ionic compounds. This is due to the coordinating ability of the ionic compounds with
lithium. Further, this study highlights other properties such as reducibility, toxicity, and viscosity as screening strategies
in DES component selection for lithium extraction. This is to implement the full green chemistry principle essential for
industrial application.
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ABSTRACT

Gas flaring is one of the most difficult energy and environmental issues today. Environmental consequences of gas
Sflaring have serious impacts on personnel and equipment. This often results in equipment damage and serious health
problems. In this study, simulation of the thermal radiation hazards due to flare system was carried out. Flaresim
Software 5.0 was used. Results show that, the lower level of thermal radiation intensity determined to be 1.577 kW/m?,
could have a radius falling in the range 200—400 m the Upper level of the radiation intensity, which was determined to be
6.309 kW/m? could be in the range 40- 130 m, presenting high risks at the base of the flare stack. This study recommends
that all safety critical pressure safety valves in the unit should be serviced and recalibrated. Also, operational and
emergency flare igniters should be moved to a secure area.

40



TSS8 - Application of Quaternary Composite Adsorbents Prepared from Selected
Waste Plastic for Removal of Pesticide Mixture from Wastewater

Sunday O. OLADUNNI"’, Dauda O. ARAROMI', Akeem O. ARINKOOLA', Funmilayo N.
OSUOLALE', Oladipupo, O. OGUNLEYE', Wasiat O. BELLO", Victoria, A. ADEYI"’, Adeola, R.
AMOLE", Tinuade J. AFOLABI", Abass O. ALADE"*"

' Department of Chemical Engineering, Ladoke Akintola University of Technology, Ogbomoso, Nigeria
? Bioenvironmental, Water and Engineering Research Group (BWERG), Ladoke Akintola University of Technology,
Ogbomoso, Nigeria
* Science and Engineering Research Group (SAERG), Ladoke Akintola University of Technology, Ogbomoso,
Nigeria

1soladunni2005@yahoo.com, 2doararomi@Ilautech.edu.ng, ‘waasiahbintbello@gmail.com,
‘tiafolabi@lautech.cdu.ng 5a0arinkoola@lautech.edu.ng, 6fnosuolale@lautech.edu.ng,
7o000gunleye@lautech.edu.ng, 'victoria adeyi@yahoo.com, ‘amoleadeolal(@gmail.com ”u()u/a(/e’i},/amv('/z.ec/zulgr

"Corresponding author: aoalade(@lautech.edu.ng

ABSTRACT

The discarded plastics of plastic chairs (WPCG), polyvinyl chloride pipes (WPVC), jerry cans (WJCG) and waste
electronics casing (WECG) were collected and mixed into a composite for the treatment of an aqueous solution
containing a mixture of pesticide Chlorpyrifos and Dichlorvos (DDVP) because the mixture is generated as industrial
effluents. Eachwaste plastic sample was washed, milled to 840um size and acetylated to obtain Activated Waste Plastic
Granules (AWPGs). The Mixture Methodology (MM) of Design Expert (DOE 12.0.1) was adopted to generate different
mixing ratios (15 to 55%) of the four AWPGs samples leading to AWPG composite (AWPGC), which were used for the
removal of the pesticide (Chlorpyrifos and DDVP) mixture from aqueous solution in a batch study. Results showed that
the maximum adsorption capacity (2.6091mg/g) and removal efficiency (52.18%) were obtained in Run 2 when the
mixture ratio of WPCG: WPVC: WIJCG: WECG is 35:35:15:15 % (w/w). This investigation demonstrated that the
WPCG: WPVC: WICG: WECG composite developed has the potential for the removal of strong pesticide (Chlorpyrifos
and DDVP) samples from polluted surface water.
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ABSTRACT

Solid waste incineration is a major source of air pollution in the atmosphere which has adverse effects on the
environment, plants, animals, and nearby communities. This study carried out air quality implications on some
incinerators in Lagos State, Nigeria. The study was undertaken using an emission inventory and ISC-AERMOD view
(version 8.2.0) dispersion modeling tool considering five operating conditions scenarios. Impacts of the predicted
ground-level concentrations emission of air pollutants including carbon monoxide, CO; oxides of nitrogen, NO,; sulfur
dioxide, SO,; suspended particulate matter, SPM and hydrocarbons, HC on ambient air quality were investigated using
the National Ambient Air Quality Standards (NAAQS) of criteria air pollutants. The study concluded that all the
investigated air quality parameters were within their respective standards except the 24-hour averaging period SO, and
the 1-hour averaging period NO,. However, modification of the incinerators' stack height from the proposed 6.2 mto 8 m
reduces the daily averaging period SO, from 31.8 ug/m3 breaching the 26 ug/m’ limit to 23.9 ug/m’ that is within it.
Similarly, modification of the electric power generator stack from the proposed 6.2 m to 20 m will reduce the anticipated
1-hour NO, to its world bank group (WBG) limit.
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ABSTRACT

This study considered the synthesis of Ag,0-TiO,-kaolinite-clay nanocomposite by the combination of green and wet
impregnation method, which involves the reduction of silver nitrate and titanium tetra isopropoxide to nanoparticles
with aqueous extract of Parkia biglobossa leaf. These were then immobilised on acid-activated kaolinite clay. The
prepared nanomaterials' phase structure, morphology, chemical composition, and oxidation states were determined
using X-ray diffraction (XRD), high resolution scanning electrode microscoypy (HRSEM), and X-ray photoelectric
spectroscopy (XPS). The ability of the nanocomposite prepared to adsorb four heavy metal ions (Mn (1), Fe (111), Pb (1I),
and Cu (1)) from mining wastewater was examined by varying the contact time. The XRD pattern of the Ag,0-TiO,-clay
reveals the synthesis of the rutile phase of TiO, embedded in the kaolinite clay, while the HRSEM shows evenly
distributed arrangement of hemispherical stacks of kaolinites. The states of oxidation of Ag and Ti revealed by the XPS
are +1 and +4 respectively either as binary or ternary nanocomposite. The Ag,0-TiO,-clay nanocomposite adsorbed
99.85%, 97.85% 95.18%, and 40% of Fe (11l), Mn (11), Cu(Il) and Pb(Il) ions at 120 min from the mining wastewater
respectively. The synergetic efforts of the Ag,0, TiO, and acid-activated kaolinite clay was found responsible for the
adsorptive capability and post-separation possibility of the Ag,0-TiO,-clay nanocomposite.
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ABSTRACT

The machine learning (ML) method is an emerging and powerful tool to elaborate complicated multivariate
relationships. Xgboost model of the ML was used to model thirty-nine adsorbents manufactured from sixteen types of
agro-waste and Heat-map was used to demonstrate the association of variables with the target-independent variable in

a dataset (350 sets) of adsorption trials (adsorbent efficiency). The ideal model parameters were also selected to

enhance the outcome, after optimization and selection of the five most associated independent variables (initial
concentration, agro-waste pH, surface area, pore volume, and particle size). The scores obtained for the initial
concentration, agro-waste pH, surface area, pore-volume, and particle size are 0.351, 0.248, 0.245, 0.129, and 0.025,

respectively. The initial concentration and agro-waste pH have the highest influence, while surface area and agro-waste

pHwere closely correlated. The R, MSE and RMSE of the trained data were 0.95, 0.037636 and 0.194, while those of the

Test Data were 0.71, 0.018496 and 0.136, respectively. This study indicates that the Xgboost model is suitable to predict
dye adsorption onto agro-waste-based activated carbons.
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ABSTRACT

In this work, optimization of avocado seed oil extraction was carried out with the aid of Design Expert 7.0.0. The effects
of particle size, extraction temperature and extraction time on the percentage yield of 0il and cake were considered.
Experiments were designed according to central composite method. With n-hexane as the solvent, each experimental run
was carried out in a Soxhlet apparatus. Thereafter, experimental data were modelled. The analysis of variance results
showed that the model developed for oil yield was statistically significant with p-value of 0.0277. The R-squared value of
the model was found to be 0.6722 which was an indication that the quadratic model developed fairly represented the
experimental data. The cake yield model was also significant and had an R-squared value of 0.6459. However, based on
the adjusted R-squared value obtained, overall mean was observed to be a better predictor of the cake data. The
numerical optimization results predicted 0.74 mm, 55°C and 5 h as the optimum conditions to achieve 13.21 % and 74.63
% oil and cake yields respectively. On validation using the same conditions, 17.54 % oil yield was obtained. The
physicochemical properties of the extracted oil were also investigated.
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ABSTRACT

Alternatively, an unconventional fuel oil is obtained by fluidized catalytic cracking of oil shale using abundant deposit of
Kaolin Clay which serves as a local source for ZSM-5 Catalyst. Oil Shale is an unconventional source of energy which is
abundantly present in some parts of Nigeria like Abakaliki, Bida, Adamawa, Benue, Borno and among others as
reported. The material is significant to Nigeria's economic sustainability but yet to be tapped efficiently. The aim of this
work is to improve the yield of fuel oil from shale oil via fluidized catalytic cracking using abundant gypsum as catalyst.
In this research work, oil shale sample obtained from Lokpanta area of the Abakiliki anticlinorium in Ebonyi State, an
epicenter in the Lower Benue trough. Prior to the fluidized catalytic cracking of shale oil using a fabricated fluidized bed
reactor, proximate and ultimate analyses were carried out to investigate the obtained shale oil. The optimization
methodology involved the use of Design of Experiment (DOE) where the Central Composite Design (CCD) was
adopted. The factorial indicates that the optimum yield is at point 5. Therefore, the experimental result shows that
Lokpanta has a good organic matter which makes it fit for the optimization of oil yield via a fluidized catalytic bed
reactor along with other analytical assessment in subsequent research findings.
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ABSTRACT

In this study pinch technology was used to determine the reduction of total annual cost for feed gas circuit in cryogenic
liquefaction system of natural gas. Reduction of the total annual cost was achieved by determining the optimum
minimum temperature difference through a trade-off between the capital cost target and operating cost target. The total
annual cost of the base case at minimum temperature difference of 5°C was was compared with the optimized case. At the
end of the HEN design total annual cost of $1024920 was saved per annum through optimum temperature difference of
4.1°C.
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ABSTRACT

Corrosion is a constant problem since it affects every sphere of the economy, specifically the manufacturing sector
resulting in enormous economic loss. Extracts of Garcinia Kola fruit pods were screened for physicochemical and
phytochemical properties. The corrosion behaviour and mechanism of mild steel in (1M HCI) hydrochloric acid
solutions were examined in the presence of the plant extracts used as inhibitors. The results revealed that as extract
concentrations increased, the inhibitors' effectiveness increased as well. Maximum inhibitory efficiency values of
94.4%, 93.4%, 83.4%, 76.9%, and 52.5% were achieved in 1M HCI environments for 500 mg/L, 400 mg/L, 300
mg/L, 200 mg/L, and 100 mg/L, respectively. From the findings, the plant extracts provided gave effective protection
for mild steel.

44



TS66 - Adsorption of Malachite Green onto Cellulose Synthesized from Baobab Pod

Victoria A. ADEYI", Samuel E. AGARRY', Adeola R. AMOLE"" Wasiat O. BELLO"”, Tinuade J.
AFOLABI", Azeez G. AKINYEMI, ", Monsuru O. DAUDA"”?, Olufunmilayo A. AWORANTI", Esther
O. AWOTONA " and Abass O. ALADE"™”

" Department of Chemical Engineering, Faculty of Engineering, Ladoke Akintola University of Technology,
(LAUTECH), Ogbomoso, Nigeria
’ Bioenvironmental, Water and Engineering Research Group (BWERG), (LAUTECH), Ogbomoso, Nigeria
? Science and Engineering Research Group (SAERG), (LAUTECH), Ogbomoso, Nigeria

*Corresponding: aoalade@lautech.edu.ng

ABSTRACT

Wastewater generated from textiles, cosmetics and other industries includes different types of dyes used in colouring
amongst other impurities and these dyes-laden wastewaters pose health hazards to aquatic life and humans when left in
water sources unattended to. Therefore, the need for effective remediation through a suitable technique such as
adsorption arises. This study, therefore, looked into the adsorption of Malachite Green (MG) by cellulose generated
from the baobab pod. Waste baobab pod synthesized to Baobab Pod Cellulose (BPC) was used in batch adsorption of
Malachite Green (MG) from synthetic wastewater. The data obtained were used to determine the adsorption isotherms
(Henry, Freundlich and Langmuir) and Kinetic (the Pseudo-Second order) properties of the process. The removal
efficiencies of the BPC for MG were in the range of 84.7-91.3% within contact time of 10-225 mins, while the adsorption
capacity was 0-8.47 mg/g. The coefficient of determination (R2 ) for Henry, Freundlich and Langmuir isotherms were
0.9601, 0.9250 and 0.9349, respectively. The adsorption process follows the pseudo-second-order kinetic model Type 1
with its values as 0.99997, 0.99994 and 0.99993 for Pearson's r, R-Square, Adj. R-Square, respectively. Based on the
results gotten it can be concluded that baobab pod cellulose is a good adsorbent for adsorption processes.
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ABSTRACT

Protecting chemical reactor alloys is very important in the industry. Nowadays, the use of highly efficient and
environmentally friendly chemicals is greatly encouraged. This work investigates the efficiency of a corrosion inhibitor
mixture containing 1-benzylimidazole and potassium iodide (KI), for the protection of stainless-steel SS 316L during
acid corrosion at 60°C . The inhibitor mixture significantly lowers the alloy corrosion rate and behaves like a mixed-type
inhibitor with greater anodic inclination. The mixture delivers an efficiency > 80 %, as confirmed by weight loss,
potentiodynamic polarization and cyclic voltammetry characterizations. The inhibitor mixture also enhances
passivation of the alloy and mitigates against surface microstructural degradation, based on scanning electron
microscopy (SEM) characterization.
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ABSTRACT

Bambu clay is mined in Wamba Local Government Area (LGA) of Nasarawa State. Over the past several decades, the

clay has been intensively used in ceramics formulation and pot-making by the indigene of bambu village in the LGA.

Clay mineral has several technological applications in the industry which include ceramics, cements, latex, paint,

catalysts for petroleum refining, water treatment, cosmetics and others. In this study, the characterization analysis was

conducted so as to determine the potential of bambu clay for zeolite Y synthesis. The results of the analyses reveal that the

bambu clay is suspected to be bentonite with Si/Al ratio of approximately 2:0, kaolinite and quartz were predominantly.

The surface area is 150.40 m2g-1, pore volume 0.0780 cm3g-1 and pore radius 2.920nm and increase to 530.40 m2g-1,

pore volume 0.0780 cm3g-1 and pore radius 2.920 nm after structural changes as a result of calcination and
consequently, platy plate lump together appears, indicated the presence of crystalline silica which is evidence of
amorphous materials. From these analyses, when compared with other research work, Bambu clay is a potential source
forzeolite Y synthesis.
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ABSTRACT

Haemodialysis (HD) is a life-saving treatment option for end-stage kidney disease patients to remove excess fluid,
substances and waste products through a semi-permeable membrane (dialyser, also known as the artificial kidney). This
makes HD a perfect illustration of the synergy between chemical engineering principles and medical care. Although
commercial haemodialysis machines are available, high cost, large space consumption, and accessibility to poor
masses are significant concerns. This work develops an Arduino-based temperature monitoring system for a low-cost
portable haemodialysis machine. In vitro HD system design was verified by experiment using porcine blood, and it can
monitor blood and dialysate temperature in real-time using Arduino microcontroller. The accuracy of the designed HD
system was determined using Urea Reduction Ratio (URR) and Creatinine Reduction Ratio (CRR). Results of the URR
and CRR obtained were 71.97% and 65.29%, respectively. The developed HD system can be used to monitor
temperature during haemodialysis.
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ABSTRACT

Fire and overpressure hazards continue to be sources of serious concern in Liquefied Petroleum Gas (LPG) plants which
is evidenced by several LPG plant explosion incidents. This research aims to assess fire and overpressure risks due to
two case study LPG plants, namely: NAVGAS Sphere and SHIRASH Bullet LPG plants with holding capacities of
4189m3 and 62.2 m3 respectively. Quantitative risk assessment was carried out using the event tree method and ALOHA
software tool. While the event tree generates the frequency of the different fire consequences obtainable, the ALOHA
predicted the safe zone due to each fire. Based on the analyses, the maximum jet-fire length expected in both NAVGAS
and SHIRASH LPG gas plants were 61m and 58m respectively from the epicenter, the safe zone in the event of
overpressure for NAVGAS and SHIRASH LPG gas plant was 3300m, and 871m respectively, while maximum Blast
overpressure radii were found to be 299m for NAVGAS sphere and 274m for SHIRASH Gas plant respectively. From the
study, both plants present a danger to the population within their fire radii.
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ABSTRACT

Triple-effect evaporator used in tomato paste industry is one of the largest evaporation process which may be foundin an
industry. The economy of tomato paste manufacturing depends strongly on the triple-effect evaporator. The
implementation of Fuzzy Logic Control in triple-effect evaporator for a 5 ton/h processed tomato juice initially at 5%
concentration to 35% tomato paste concentration was adequately studied. It was concluded that most of the output
parameters, such as tomato paste concentration, water removed,; volumetric ﬂow rate; and area decrease with
increasing steam economy (SE); only mass of flow rate increases with increasing SE. Also, the tomato paste
concentration increases as the number of effect (NE) increases. The choice of the SE and the NE which is needed was
determined with the assistance of the Fuzzy Logic Control considered before the design of tomato paste production

facility.
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ABSTRACT

Biodiesel is often said to be part of the solution to the energy crisis. A major stumbling block to its widespread
commercialization is the dilemma in the disposal of glycerol — if it is thrown away it harms the environment; if it is
combusted it produces little energy. A third option, though, is to use it, and this option has attracted a lot of research
recently. Mehrpooya et al. (2020) have proposed and simulated processes to reform the glycerol, producing electricity.
In this paper, exergy analysis was carried out on one of the proposed processes, in order to make it more energy efficient.
The process route was simulated, and the necessary data was then extracted from the simulation results and used to
carry out exergy analysis. The exergy analysis revealed that the components to be targeted for optimization are the
distillation column for purification of the esterification products (T100), the series of splitters used to purify the bottom
product of the above-mentioned column (SP100 and SP101), and the neutralizer (R200). This equipment are the
sources of 95, 58.5, 160.2-, and 64.5-kW exergy destruction respectively: together causing over 57% of the entire
process's energy inefficiencies. Optimization of these equipment will result in a much more energy-efficient process
route.
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