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Looking inside organic solar cells: Opportunities and challenges 

S. Ismat Shah
a 

 
a
Materials Science and Engineering, Physics and Astronomy University of Delaware, 

Newark, USA 

 

 

ABSTRACT 
 

 

Solution-processed organic solar cells (OSC) are potential economical alternative to the 

conventional photovoltaic technology the fabrication processes are primarily non-vacuum. 

There are still performance and stability issues that currently limit OSC application. These 

issues are related to the device materials and processing. Since phase separation between the 

electron donor and electron acceptor is a required step during fabrication, achieved by 

annealing the films, the device efficiency is limited by domain sizes which affects carrier 

collection. Collection, in turn, is controlled by the life time and mobility of the carriers. This 

talk will focus on the morphology evolution of the active layer of organic bulk-heterojunction 

solar cells in connection with the carrier collection and efficiency optimization. Interdiffusion 

is also a critical factor determining OSC device performance. I will describe how we can 

quantitatively determine interdiffusion, particularly that of the contacts material and the 

active layer.  

 

 

  



Keynote 
 

Page | 4  

The Strive for Next-Generation of Metallic Biomaterials 
a
Waseem Haider 

a
School of Engineering and TechnologyCentral Michigan University, Mount Pleasant, 

Michigan, USA 

 

 

ABSTRACT 

 

 

Biomedical device industry is heading towards an era of innovative advanced biomaterials. 

The demand for these biomaterials is soaring, especially in cardiovascular and orthopedic 

industry. Cardiovascular disease is a leading cause of death worldwide. Development of 

cardiovascular biomaterials with improved hemocompatibility is an essential to developing 

advanced cardiovascular medical devices aimed at servicing this medical need. Similarly, an 

aging demography is driving the demand for replacement of failed skeleton and joints with 

biomaterials and artificial devices. To meet this demand, a wide variety of biomaterials 

comprising of metals, polymers and ceramics are being developed. This talk will focus on 

current trends and challenges in metallic biomaterials. 
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Analysis of some Corrosion Causes of Radio Frequency 

Telecommunication Antenna Systems 

Tariq Malik
a 

 
a
TM International Consulting and Advisory, France  

 

 

 

ABSTRACT 

 

Any microwave parabolic antenna is a complex assembly involving a number of metallic and 

nonmetallic components. The most important sub-system in an antenna is the feed horn made 

generally from CuZn40 Pb2 and wave guides from CuZn37 alloys. In order to ensure and 

maintain all important electrical performance and mechanical characteristics intact, in severe 

environmental conditions over the long life of such antennae, it is not only the matter of 

choosing noble and high performance materials for different components but also of 

application of adequate fabrication processes and of degree of awareness about process 

quality control in production. In this analytical study the author intends to present the 

findings of this study with the help of an industrial production example, how to achieve an 

optimum corrosion protection in such complex antenna systems, where there are so many 

junctions of dissimilar metals e.g. Aluminum, Copper, Brass, Stainless Steel, Tin, Cadmium, 

Silver plated parts, galvanized steel, hard and soft brazing alloy. 
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An Overview of Zirconium Boride Stability in the Presence of 

Nano Silicon Carbide Particles during High Temperature Natural 

Sintering. 

a
Dr. Amir Azam 

A
Department of Mechanical and Manufacturing Engineering, Faculty of Engineering, 

Universiti Malaysia Sarawak (UNIMAS) 

 

ABSTRACT 

 

Zirconium Boride has emerged as a ceramic of interest due to its high temperature properties. 

As a consequence its sintering has posed challenge to the ceramic scientists. Nano Silicon 

carbide particles can accelerate the sintering process by creating compositional gradient if a 

thorough mixing of the two powders is achieved. This also shifts the stability equilibrium at 

sintering temperature. The present paper provides an insight to this sintering process and 

discusses about formation of boron phases which are considered helpful in densification of 

the ceramic. Recent work by the author has shown that carbon can be consumed by boron 

present in gas phase which results in a cleaner sintered product. 
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Advanced Nanomaterials for Biomedical Applications 

Mohammad Mujahid
a 

 
a
School of Chemical and Materials Engineering National University of Sciences and 

Technology, Islamabad 

 

 

ABSTRACT 

 

Biomaterials are poised for high growth in the future technologies. One of the promising bio-

ceramic material is hydroxyapatite (HA). Owing to good thermal stability, biocompatibility 

and osseoinductivity, HA is a desirable biomaterial for various biomedical applications, 

especially in the area of orthopedics and orthodontics. However, low fracture toughness and 

poor wear resistance of pure material has limited the use of HA in load bearing applications. 

The current research is directed to address the issue by making composites of HA, either with 

biodegradable or with non-biodegradable additives. The nano composites have been 

characterized using various techniques for their structure and mechanical properties. The 

study of these nano-composite products revealed the possibility of their numerous 

applications in orthopedics.  
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Induction Melting as a Fabrication Route for Aluminum-CNTs 

Nanocomposites for Aerospace Applications 

Muhammad Shahid
a 

 
a
School of Chemical & Materials Engineering,  National University of Sciences & 

Technology, Islamabad. 

 

ABSTRACT 

 

Increasing demands of contemporary applications for high strength and lightweight materials 

prompted the development of metal-matrix composites (MMCs). After the discovery of 

carbon nanotubes (CNTs) in 1991 (revealing an excellent set of mechanical properties) 

became one of the most promising strengthening materials for MMC applications. 

Additionally, the relatively low density of the nanotubes imparted high specific strengths, 

making them perfect strengthening material to reinforce MMCs. In the present study, 

aluminum-multiwalled carbon nanotubes (Al-MWCNTs) composite was prepared in an air 

induction furnace. The dispersion of the nanotubes in molten aluminum was assisted by 

inherent string action of induction heating at 790°C. During the fabrication process, 

multifunctional fluxes were used to avoid oxidation of the nanotubes and molten aluminum. 

Subsequently, the melt was cast in to a copper mold and cold rolled to 0.5 mm thickness. 

During metallographic examination using a scanning electron microscope, it was observed 

that the nanotubes were effectively dispersed in the matrix. The mechanical properties of the 

composite were significantly increased as compared to pure aluminum specimen i.e. the yield 

strength from 65 to 115 MPa, the tensile strength from 82 to 125 MPa and hardness from 27 

to 30 HV for pure aluminum and Al-CNTs composite, respectively. To recognize the 

associated strengthening mechanisms in the nanocomposites, three foremost strengthening 

models i.e. shear lag model, Orowan looping and Hall-Petch have been critically analyzed; 

experimental data were found to be closely satisfying the shear lag model. 
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Rare Earth NdYFeNbB  nanocrystalline  magnets for smart 

devices 

Zubair Ahmad
 

a
Ibn-e-Sina Institute of Sciece and Technology, H-11, Islamabad, Pakistan 

 

ABSTRACT 

 

Rare Earth nanocrystalline magnets are new generation magnets which find their 

applications in smart electromechanical devices. To date, several nanocomposite magnet 

systems, including Nd2Fe14B (Pr2Fe14B)/Fe3B, Nd2Fe14B (Pr2Fe14B)/α-Fe, Sm2Fe17Nx/α-Fe 

and Sm2(Fe,Co)17/(Fe,Co) have been developed by mechanical alloying, rapid solidification 

process including melt-spinning and injection casting and deposition techniques. Melt-

spinning and injection casting processes have been successfully employed to fabricate bulk 

Nd2Fe14B/α-Fe and Nd2Fe14B/Fe3B type nanocomposite magnets in ribbons, rods, sheets, 

tubes, tablets and foils. Injection casting is a simple process to fabricate thin magnets, which 

has potential to substitute traditional polymer bonded and sintered mini-magnets. Additional 

advantages of injection casting process are in cost reduction due to lower consumptions of 

rare earth elements, less contamination or forming oxides, higher corrosion resistance and 

avoid magnetic phase dilution by non-magnetic polymer.  

We have developed a novel Rare Earth NdYFeBNb permanent magnet in rods and 

sheets by annealing the amorphous precursors prepared by injection casting technique. Phase 

evaluation, thermal characteristics, crystalline structure, microstructure and magnetic 

properties of these magnets have been investigated with X-ray diffraction, differential 

scanning caloremetry, electron microscopy and magnetometry techniques. Magnet 

microstructure is composed nanocrystalline magnetically soft α-Fe, Fe3B and hard magnetic 

(Nd,Y)2Fe14B phases. Good hard magnetic properties in NdYFeNbB magnets resulted from 

the intrinsic properties of α-Fe, Fe3B and (Nd,Y)2Fe14B phases with magnetic exchange 

coupling. Optimum magnetic properties such as:. jHc = 961.6 kA/m (12.0 kOe), Br = 0.65 T 

(6.5 kG) and BHmax = 65.17 kJ/m
3 

(8.19 MGOe) have been obtained in rods and sheet shape 

magnets. Synthesis and characterization of studied magnets in the present study would be 

helpful to design the new magnets, especially for thin magnet applications such as micro-gear 

for micro-motors, vibrator for cellular phone, relays for electro-mechanical devices and 

magnetic sensors. 
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Nanocomposite RE-Fe-B Hard Magnetic Alloys: The influence of 

RE/B ratio on the magnetic properties of over quenched and 

annealed (Nd0.75Pr0.25) y Febalance Bx ribbons 

Ishtiaq Ahmad
a
 and Mudassara Kanwal

a 

A
Department of Physics, B.Z. University, Multan, 60800, Pakistan. 

 

ABSTRACT 

 

To investigate the influence of RE/B ratio on the magnetic properties of (Nd0.75Pr0.25) y 

Febalance Bx over quenched and annealed ribbons, y = 10-9.2 and x = 6-19.2 were chosen.  

From X-Ray diffraction analysis of these ribbons, the α-Fe and Fe3B phases were observed 

along with hard magnetic (Nd Pr)2Fe14B major phase. From these X-Ray diffraction patterns, 

the average grain size was calculated as: 35 nm for α-Fe, 45 nm for (Nd,Pr)2Fe14B and 22 nm 

for Fe3B particles. TEM analysis also supported the nano distribution of the above phases. 

These observed phases suggest the presences of exchange coupling between hard and soft 

phases and which may be responsible for the observed magnetic properties. In these over 

quenched and annealed ribbons the saturation magnetization Js and remnant magnetization Jr 

increases from 1.19T to 1.66T and from 0.65T to 0.91T, respectively as RE/B ratio increases 

which may be attributed to the increase in exchange coupling between these hard and soft 

phases. The corresponding coercivity jHc decreases from 673.33 to 271.33 kAm
−1

. The 

maximum energy product (BH)max initially increases from 72.42 kJm
−3

to 109.85 kJm
−3 

up to 

RE/B ≈ 1 and then decreases to 58.5 kJm
−3

, depending on the shape of second quadrant B-H 

loop. The coercivity mechanism observed from initial hysteresis curve was considered to be 

nucleation of domain wall. 
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Effect Of Process Parameters On Properties Of Air Brazed 

Alumina Joints 

A.Ibrahim
a 

a
Institute of Advanced Materials, Bahauddin Zakariya University Multan 

 

ABSTRACT 

 

Joining of ceramics is a complex process. Various techniques have been developed to join 

similar as well as dissimilar ceramics. Brazing has been extensively studied to understand 

role of various process parameters on the properties of the brazed joints. Pressure, up to few 

kPa only, in brazing has generally been applied to ensure positive matching of the joining 

surface. However, in this study it has been found that applied pressure can significantly 

improve the strength of the joints brazed in air. It has also been found that a suitable 

combination of holding time, temperature and applied pressure can produced joints that 

exhibit flexural strength more than fifty percent of that of monolithic high purity alumina. 



Keynote 
 

Page | 12  

  



Keynote 
 

Page | 13  

Innovative FIB Lamella Technique for TEM Study of Nucleation 

of Graphite Particles formed in Graphitic Steel   

Aqil Inaam
a 

a
CEET, University of the Punjab  

 

ABSTRACT 

 

Conventional Transmission Electron Microscope (TEM) specimen preparation techniques are 

most often not site-specific. Scanning Electron Microscope (SEM) proved to be a powerful 

tool when equipped with a Focused Ion Beam (FIB) column for both characterisation and 

micro-milling of some material.  A Dual beam FEI Company Nova 200 Field Emission Gun 

Scanning Electron Microscope (FEGSEM) powerfully coupled with a FIB column has 

successfully been used for preparing FIB Lamellas from the regions containing graphite 

particles for subsequent study in Transmission Electron Microscope (TEM). The FIB beam is 

used for micro-milling of specimen whilst the SEM beam sentries progress of the machining 

operation.  

FIB-SEM is an excellent fortified tool for preparing FIB Lamellas especially for subsequent 

TEM characterisation of precipitate phases in metallic alloys. The unique advantage of this 

technique makes it possible to locate and identify the precipitate by SEM imaging and Energy 

Dispersive X-ray Spectroscopy (EDX) analysis, and then to produce a FIB/TEM Lamella 

sustained for ensuing TEM study. EDX analysis, Elemental Maps, HRTEM Lattice Images 

and Diffraction Patterns are exposed from the FIB Lamellas containing graphite particles.  

Evidence for heterogeneous nucleation upon Aluminium Nitride (AlN), complex sulphide or 

oxy-sulphide and compound oxides was observed. AlN may nucleate itself   onto sulphides 

like Calcium Sulphide (CaS). AlN exhibits a multi-facetted polyhedral morphology with 

certain facets showing up in preference to others. Analysis of the graphite/AlN interface by 

HRTEM suggested that some degree of lattice matching across the interface probably 

determined the specific interface facet which governs the propagation of perceptible growth. 
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Efficient tactics for Photovoltaic Improvement in PbS-based 

Quantum-dot Solar Cells 

Muhammad Abdul Basit
a 

 
aInstitute of Space Technology Islamabad, Pakistan

 

 

ABSTRACT 
 

It is disquieting that the consumption of fossil fuels for energy development (81% of the 

world's energy source), is leading us towards shortage of cheap oil and gas, as well as it is 

bringing us closer to the extermination of environmental power to absorb destructive impacts 

without corresponding side effects. That is a why scientific community is interested to 

develop H2-evolutuon technology, electrochemical energy storing by Li-ion batteries and 

photovoltaic cells, more importantly. In the same context, quantum-dot-sensitized solar cells, 

commonly termed as QDSCs or QDSSCs are considered an emergent photovoltaic 

technology. Being a proficient, inexpensive and renewable energy source, QDSSC 

technology is replacing conventional systems for power conversion. Particularly dye-

sensitized solar cells (DSSCs or DSCs) which are fabricated using expansive dyes and 

relatively toxic components are challenged. Although QDs-based solar cells are theoretically 

capable of yielding reputable power conversion efficiency, however their present response is 

yet much below than expectation owing to substandard light absorbance, interfacial charge 

carrier recombination issues and rapid corrosion under illumination. 

 

Fig. A. Schematic Diagram of QDs-sensitized Solar Cell 

Therefore, we strategically employed various tactics for photovoltaic improvement of QDs, 

focusing on PbS QDs (schematically shown in Fig. A) as sensitizers. Successive ionic layer 

adsorption and reaction, a very simple wet-chemistry technique avowed the deposition of 

PbS-QDs and compatible and novel and non-toxic interfacial layer In2S3. Incorporation of 

CdS and In2S3 interfacial layers affirmed charge carrier recombination control in PbS QDSCs 

and improved the photostability of QDSCs. In another schemes, evolution of macroporous 

TiO2 via HF-etching and temperature-tuned SILAR process for PbS deposition increased the 



Keynote 
 

Page | 15  

loading of PbS QDs inside TiO2 network, resulting better photocurrent density (JSC). The 

employed strategies were individually investigated using electrochemical impedance 

spectroscopy, OCVD and various relevant characterization techniques to ensure the 

effectuality on power conversion efficiency of QDSCs. 
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Emerging Manufacturing Technologies for Next-generation 

Biomaterials, Structures and Devices 

Dr Yasir Faheem Joya
a 

 
a
Faculty of Materials and Chemical Engineering, Ghulam Ishaq Khan Institute of 

Engineering Sciences and Technology, Topi 

 

 

ABSTRACT 

 

 

Manufacturing of 3D material structures in biomedical engineering such as tissue scaffolds, 

orthopaedic and cardiovascular devices etc. has been pursued by subtractive methods or 

powder metallurgy in the past. These technologies require excessive processing and tooling 

to produce these structures resulting in long lead times and waste generation leading to costly 

production and environmental issues. In addition, manufacturing of intricate shapes (e.g. 

implants, porous scaffolds) is difficult through these top-down manufacturing strategies.  

Recent advancements have led to new manufacturing technologies to produce complex 3D 

structures bottom up with precision. Among these, additive manufacturing (AM) or 3D 

printing has attracted most attention to-date owning to its unique advantages which are not 

feasible from conventional techniques. AM is famous for its commercial viability and 

environment friendly processing  characterized by short lead times and ability to manufacture 

complex geometries from variety of materials. A typical AM process involves designing of 

part by software, conversion to executable file and manufacturing by using a 3D printer.  

Although AM has captured several engineering markets such as aerospace and metal casting, 

biomedical field is expected to be the largest beneficiary. Alloys of titanium, cobalt-

chromium and stainless steels have been successfully reproduced into various designs/shapes 

for various medical applications. Moreover, bioceramics such as hydroxyapatite, phosphates 

and silicates of calcium are being used to manufacture customized tissue scaffolds layer-by-

layer by using state of the art 3D printing technology. Research is underway to explore new 

avenues in next-generation biomaterials such as biodegradable metals and their applications 

by using this burgeoning technology. Challenges in mechanical, chemical and microstructural 

properties of manufactured parts are being investigated to enhance the quality and expand the 

international market of biomedical implants.  
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Mechanical and Dielectric Properties of Hybrid Polymer 

Nanocomposites 

  Ahmad Nawaz Khan
a
, Munawar Khan, Abdul Saboor, Qaiser Waheed 

a
School of Chemical and Materials Engineering, National University of Sciences and 

Technology, Sector H-12, Islamabad, Pakistan 

 

ABSTRACT 

 

Polymer based nanocomposites have brought the evolutionary improvement in the physical, 

mechanical, thermal and dielectric properties of material. The reinforcing mechanism is 

coupled with the understanding and characterization of the structural and morphological 

investigation of nanofiller dispersion (exfoliation and/or intercalation) at nanometer scale in 

the polymer matrices. However, controlling the dispersion and preferential orientation of 

nanofiller as well as the molecular dynamics of the polymer chains during processing or 

film/fiber formation is a paramount for the ultimate properties of the nanocomposites. In our 

case, different types of nanofillers like carbon nanotubes and graphene are dispersed to 

determine their influence on the mechanical and dielectric properties of the various polymer 

matrices. The hybrid polymer nanocomposites are prepared using solution casting method to 

obtain well dispersion of the nanofiller in the polymer matrix. For instance, few layer 

graphene is dispersed in polyvinyl alcohol (PVA) matrix in combination with polyaniline 

(PANI). The mechanical properties are enhanced significantly such as tensile strength is 

increased up to 75% and modulus is increased up to 1017 % at lower concentrations of 

nanofiller. Similarly, dielectric constant is increased from 4 to 8000 and dielectric loss 

increased from 0.5 to 500000 at 100 Hz. The promising mechanical and dielectric results of 

such material make it a suitable system for microwave absorption applications.  
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Material Selection for Sour Wet Gas Pipeline: A Theoretical 

Approach 

Sajid Tanwir
a
, Tauqir Awan

a
 and Zeshan Gondal

a
 

a. Petrofac International, United Arab Emirates 

 

ABSTRACT 

 

The internal corrosion of pipeline is a result of different factors such as CO2, H2S, Chlorides, 

Bi carbonates and organic acids. Therefore, the selection of pipeline material of construction 

is based on the operating conditions and environmental factors that influence the corrosion 

phenomena. The approach presented describes corrosion mechanisms with modeling using a 

theoretical methodology. The process of material selection discusses the internal corrosion 

mechanisms to understand the interaction of different corrosion species with carbon steel 

pipeline material. Following that two proprietary computer corrosion models, ECE4 and 

Predict 6, have been used to predict corrosion rates. The well fluid chemistry used during the 

testing contained 4.2 mol% of H2S, 6.2 mol% of CO2 and high chlorides contents in the 

internal atmosphere. Carbon steel, carbon steel with CRA cladding and non- metallic (GRE) 

have been considered as candidate materials of construction. Selected material of 

construction shall be compatible with sour service conditions. Carbon steel, carbon steel with 

CRA cladding and non- metallic has been considered as candidate material of construction. 

Selected material of construction shall be compatible with sour service conditions. 
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Fuel Characterization of Briquettes Produced from Banana 

Waste and Asphalt 

Khadija Qureshi
a
 and Naveed Rehman

a
 

a. Mehran University of Engineering and Technology 

 

ABSTRACT 

 

In Pakistan banana is grown extensively in the lower part of Sindh province covering about 

32200 hectares with production of 126300 tons (Anon., 2007). Banana waste produced per kg 

of yield is 2.4 kg and peel produced 0.25 kg (J. Y. Tock et al 2010). After the plucking of 

banana the banana stem and leaves are either burnt away or abandoned in the field. The 

choice of biomass fuel briquettes for household and small scale cottage industries highly 

depends upon the properties of fuel. In this study, research was done on fuel characterization 

of briquettes produced from banana waste and asphalt. Fuel briquettes were produced from 

banana waste and asphalt at briquetting pressure of 7000 psi using press mold. Asphalt was 

used in two different ratio i.e. 10% & 20 % as a binding agent. The experimental result shows 

that banana waste and asphalt would make good fuel briquettes. However fuel briquettes 

produced from banana waste with 20 % of asphalt has more favorable as compared fuel 

briquettes produced from banana waste with 10 % asphalt. Heating value of fuel briquette 

prepared from banana waste is 13688 kJ/kg which is comparatively better as compared to rice 

husk briquette i.e.13389 kJ/kg while less than a corncob briquette i.e. 20890 kJ/kg according 

to literature. Fuel briquettes yield from banana waste and asphalt can be used effectively as 

alternative energy resources. 
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Functional Nanoscale Materials for Water Splitting, Biomass 

Catalysis and Solar Energy Conversion 

Khurram Joya
a
 

a. University of Engineering and Technology, Lahore 

 

ABSTRACT 

 

Functional nanomaterials are becoming increasingly important for several applications in 

industry, for crucial catalytic processes and solar to chemical energy conversion. Developing 

robust and high activity electrocatalytic materials for water oxidation and CO2 conversion, 

and their synergistic interfacing with competent light-harvesting modules is very important to 

progress the construction of solar to fuel conversion system. We present here our research 

and results employing different functional nanoscale materials for catalytic water splitting, 

CO2 reduction, biomass catalysis and solar energy conversion. We implemented several 

molecular, inorganic nanomaterials and metal-oxides displaying great potential to be used in 

electrocatalysis. Their effective interfacing with semiconductor photo-responsive materials 

and/or CO2 reduction systems can provide a potential scheme to make renewable energy 

supplies. Further we also describe catalysis for biomass conversion into chemicals and 

synthetic fuels opening new ventures for chemicals and energy conversion. 
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Solution Combustion Synthesis of Transparent & Conducting 

Thin Films with Substituted or Reduced Use of Indium for 

Photovoltaic Applications 

Sana Ullah
a
, Rita Branquinho

b
, Tiago Mateus

c
, Rodrigo Martins

c
 and Elvira Fortunato

b
 

 

a. Khwaja Fareed University of Engineering and Information Technology 

b. CENIMATI3N, New University of Lisbon, Caparica, Portugal 

c. CEMOP, New University of Lisbon, Caparica, Portugal 

 

ABSTRACT 

 

Transparent and conducting IZO and GZO thin films were prepared by mixing indium, zinc 

and gallium precursor solutions in different metal ratios. Film stacks with 10 layers were 

obtained by sequential spin-coating each layer at 3000 rpm for 30 seconds and pre-annealing 

at 400°C for 10 minutes after deposition. A single step post-deposition rapid thermal 

annealing (RTA) in vacuum, O2 and N2-5%H2 atmospheres was provided at 600°C for 10 

minutes to all films. RTA has been observed to be very effective in enhancing career 

concentrations and their mobility in comparatively very short time of application. The lowest 

resistivity obtained was 4.3 × 10
−3

 Ω-cm for indium-rich IZO, 8.8 × 10
−3

 Ω-cm for zinc-rich 

IZO, and 1.3 × 10
−2

 Ω-cm for GZO films after RTA in vacuum. Si-based photovoltaic solar 

cell devices were produced with these TCOs and compared to standard TCO photovoltaic 

devices. Solution processed TCO films show improved total transmittance over standard 

TCO. In comparison to efficiency of 6.88% for standard cell, an efficiency of 1.66%, 2.17%, 

and 0.77% was obtained for In-rich IZO, Zn-rich IZO and GZO TCO based solution 

processed devices respectively. Increase of oxide source materials concentration in precursor 

solutions can further reduce resistivity and enhance solar-cell efficiency. 
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Building Energy Consumption Analysis, Energy Saving 

Measurements and Verification by Applying HAP Software 

Dr. Tauaseef Aized
a
, Muhammad Saleem

b
 and Sajid Mehmood

a
 

a. University of Engineering and Technology (UET), Lahore 

b. National University of Sciences & Technology (NUST)-EME (Electrical & Mechanical Engineering) 

 

ABSTRACT 

 

Increasing attention is being given to energy consumption and potential for energy savings in 

buildings in order to improve energy performance. Pakistan is facing sever energy crises 

which has adversely effected its economy. Retrofitting of existing buildings though energy 

efficient building material can possibly help reduce the energy consumption. As a case study, 

the present research effort focuses on energy consumption pattern of an existing building 

located in Lahore and its retrofitting. A computer program named Hourly Analysis Program 

has been used to simulate and determine the cooling load of building and testing the efficacy 

of retrofitting measures in terms of energy saving. Important parameters like window size, 

double glazing, windows orientation, and building envelop orientation, space between 

window frames, window frame materials, and use of shade on windows, are taken as decision 

variable and are simulated to study their impact on energy consumption. Our results suggests 

that significant amount of energy can be saved by making slight modification in the 

buildings. 
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Graphene: fabrication modification and applications 

 Rashid Jalil
a,b 

 
a
Nanotechnology Research Center, Department of Physics,University of Engineering & Technology, 

G.T Road Lahore,Pakistan. 
b
Manchester Center for Mesoscience and Nanotechnology, University of Manchester, M13 9Pl, UK. 

 
 

ABSTRACT 
 
 
 

The isolation of two-dimensional graphene from the layered material graphite by using the 

simple and unusual method of repeated mechanical peeling by scotch tape has stunned the 

scientific world. Not   only graphene but many other layered materials including mica, boron 

nitride, BISCO, MOS2 ,WS2 have been successfully isolated using mechanical exfoliation.  

Rapid progress in graphene research and demonstration of proof-of-principle applications in 

short time has forced R&D organizations and industries to strongly focus on graphene in 

variety of areas.  An attractive feature of graphene is its very high electronic quality that is 

generally expressed by the mobility of its charge carriers. Transport measurements revealed 

graphene’s charge carrier mobility on usual Si/SiO2 ~ 5000-15,000 cm
2
V

-1
s

-1
, which is far 

less than graphene’s predicted intrinsic mobility of ~200,000 cm
2
V

-1
s

-1 
(reported in 

suspended graphene samples). Excellent thermal and mechanical properties of graphene 

enable it to be ideal nano filler for composites. Hetero structures involving graphene and 

other layered materials like BN, MOS2, BSCCO, WS2 allowed to study ballistic transport, 

metal tunable insulator transition and transparent flexible devices. The present work is the 

overview of potential applications of graphene along with the other 2D materials of this 

family. 
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ABSTRACT 

 

This work explores the preparation and characterization of zinc oxide nano particles and 

investigation of their catalytic activity for the degradation of rhodamine B and methyl orange 

dyes in aqueous medium. Zinc oxide nano particles were prepared by reaction of zinc acetate 

dihydrate and sodium hydroxide in distilled water. The prepared nano particles were 

characterized by X-ray Diffractometry, Infrared spectroscopy, Scanning Electron 

Microscopy, Thermal Gravimetric Analysis and surface area analysis. Zinc oxide nano 

particles were employed as catalyst for oxidative degradation of rhodamine B and methyl 

orange dyes with molecular oxygen in aqueous medium. The effects of various parameters 

like time, temperature, initial concentration of dye, speed of agitation and catalyst dose on 

degradation experiments were investigated. Oxidative degradation reaction followed Eley–

Rideal mechanism. According to Eley–Rideal mechanism the gaseous reactant, oxygen 

adsorbs at the surface of catalyst while dye reacts in fluid phase. Adsorbed oxygen transform 

to reactive radicals through the formation of electron-hole pair between conduction and 

valence band of zinc oxide catalyst. These active radicals mineralized the dye into water and 

carbon dioxide. 
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ABSTRACT 

 

We prepared poly(methacrylic acid-co-acrylonitrile) (p(MAc-co-AN)) microgels by inverse 

suspension polymerization, and converted the nitrile groups into amidoxime groups to obtain 

more hydrophilic amidoximated poly(methacrylic acid-co-acrylonitile) (amid-p(MAc-co-

AN)) micro-gels. Amid-microgels were used as microreactors for in situ synthesis of copper 

and cobalt nanoparticles. Cu (II) and Co (II) ions were loaded into microgels from their 

aqueous metal salt solutions and then converted to corresponding metal nanoparticle (MNP) 

by treating the loaded metal ions with sodium borohydride (NaBH4). The characterization of 

the prepared microgels and microgel metal nanoparticle composites was carried out by SEM, 

TEM and TG analysis. The amounts of metal nanoparticles within microgels were estimated 

by AAS measurements by dissolving the MNP entrapped within microgels by concentrated 

HCl acid treatment. Catalytic performances of the prepared amid-p(MAc-co-AN)-M (M: Cu, 

Co) microgel composites were investigated by using them as catalyst for the degradation of 

cationic and anionic organic dyes such as eosin Y (EY), methylene blue (MB) and methyl 

Orange (MO), and for the reduction of nitro aromatic pollutants like 2-nitrophenol (2-NP) 

and 4-nitrophenol (4-NP) to their corresponding amino phenols. Here, we also report for the 

first time, the simultaneous degradation/reduction of MB, EY and 4-NP by amid-p(MAc-co-

AN)-Cu microgel composites. Different parameters affecting the reduction rates such as 

metal types, amount of catalysts, temperature and the amount of reducing agent were 

investigated. 
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ABSTRACT 

 

Effect of vacuum annealing on structural and optical properties of CdZnS thin films is 

reported. Nano-crystalline CdZnS films have been deposited through sublimation technique 

and subsequently vacuum annealed at 300°C and 400°C for two hours. The samples have 

been characterized through X-ray diffraction, Scanning Electron Microscopy, Raman 

Scattering, UV-Visible spectroscopy and Photoluminescence. New diffraction peaks along 

(002) and (103) planes have been observed after vacuum annealing the polycrystalline thin 

films. Sample annealed at 400°C revealed that large grains were made up of uniformly 

distributed tinier grains. Raman spectroscopy confirmed the existence of ZnS along with 

CdZnS and a decrease in substitution disorder due to Zn diffusion in the crystal structure with 

vacuum annealing. The band gap energy increased from 2.56 eV to 2.70 eV with a decrease 

in CdS enriched phase. Photoluminescence peaks exhibited a blue shift and Stoke’s shift 

energy increased from 160 meV to 230 meV as a result of the vacuum annealing process. 
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ABSTRACT 

 

This study examines wave propagation along the surface of muscle tissue in order to 

determine the health of the human muscle. The key parameters for examination focus on 

displacement versus time from metered points along the surface of the muscle. For the 

purposes of this study, the surface of the biceps brachia will undergo forced vibration. The 

surface displacement per unit time and rate of wave reduction relative to distance from the 

excitation source gives wave speed values. Signal processing algorithm in MATLAB is used 

mainly with the cross-correlation method which measures the time delays between the source 

and the sensor. There is an elastic stiffness model which gives the stiffness value provided the 

wave speed is given. Wave speed in the biceps is compared for two major cases, 1) Relaxed 

muscle, 2) Flexed muscle. These values may then be compared to known values and tissue 

health may be determined. Key components of the apparatus include an Accelerometer 

(MMG-sensor), a stinger creating metered frequency, LabVIEW signal Express and a motion 

isolation apparatus. The illustrated procedure for examination provides a low cost method of 

tissue health examination versus the more invasive ultrasound method. 
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ABSTRACT 

 

Self-Consolidating Concrete (SCC) is a special concrete which is highly flow able, non 

segregating and by its own weight spread into place, completely fill the formwork even in the 

presence of dense reinforcement and then encapsulate the rebar without the need of any 

additional compaction. Similar with other cement-based materials. SCC also has a brittle 

characteristic This project conducted to evaluate the effects of nylon fiber addition on fresh 

state characteristics of SCC mixes, and investigate the effects of nylon fiber on some 

hardened properties of SCC. In this project, concrete mixes were added with nylon fiber of 

0%, 1.0%, 2.0%, and 3.0%. Fresh characteristics were evaluated based on its passing ability, 

flow ability, and segregation resistance using, Slump flow, L-Box and V-funnel tests. After 7 

days, 14 days, 28 days of curing SCC cylinders, compressive and splitting tensile strength, 

were tested. Tests results indicate that nylon fibers tend to increase the passing ability but will 

decrease filling ability and segregation resistance of SCC. Furthermore, it can be concluded 

after 7 days, 14 days, 28 days of curing, concrete specimens tests indicate that nylon fiber 

addition up to 2.0% of volume cement tend to improve the compressive strength, tensile 

strength, of hardened SCC but the 3.0% of nylon fiber decreases the compressive strength, 

tensile strength, of hardened SCC. It also can be suggested that nylon fibers allowed to be 

added into SCC mixes up to 2.0% Fiber by volume of cement. 
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ABSTRACT 

 

In Pakistan Bituminous Concrete (BC) is mostly used in construction projects like road 

surfacing, airports, parking lots etc. It consists of asphalt or bitumen (used as a binder) and 

mineral aggregate which are mixed together & laid down in layers then compacted. The 

continuous increase in road traffic couple with an insufficient degree of maintenance due to 

shortage of funds has caused an accelerated and continuous deterioration of the road network 

in Pakistan. To alleviate this process, several types of measures are reported to be effective, 

for instance, securing funds for maintenance, improved roadway design, use of better quality 

of materials and the use of more effective construction methods. Improving the quality of 

materials used in road construction had been shown to improve road service performance in 

the wake of the increase usage. Practical experience over the last four decades have shown 

that the modification of the bituminous binder with polymer additives offers several benefits 

in asphalt concrete and has been tested in a number of countries around the World. 

Considering the environmental approach, due to excessive use of Polythenes in day to day 

business, the pollution to the environment is enormous. Since the Polythenes are not bio 

degradable, the need of the current hour is to use the waste polythene in some beneficial 

purposes. This Thesis presents a research conducted to study the behavior of BC mix 

modified with waste polythene. 
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ABSTRACT 

 

A non-invasive monitoring technique of laser Doppler vibrometer (LDV) is used to find the 

stiffness of Achilles tendon. It is difficult for an ultrasound to collect the elastographic 

images of high stiffness areas such as Achilles tendon. Magnetic resonance images (MRI) 

technique is expensive and requires extensive training of the clinicians for elastographic 

image processing. This non-invasive technique needs short setup time and a simple physical 

structure for the data collection. A shaker is used as an excitation source, which generates 

waves on the tendon surface. This dynamic elastography technique measure wave velocities 

by an LDV. Achilles tendon is excited from 10 Hz to 1000 Hz using shaker and sensed by the 

LDV at four positions, which are one cm apart. Cross correlation signal processing is used for 

finding the time delays of the waves approaching each sensor location. It is found that as the 

contraction level increases, tendon stiffness increases. A comparison of average and varied 

stiffness values is shown in Achilles tendon. This technique may assist clinicians in 

characterizing muscle tone changes due to sport injuries in tendon. 
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ABSTRACT 

 

Introduction – As current can be produced by using magnets. A high current is produced by 

using strong magnets that have strong magnetic field. One of the strong permanent magnets is 

Neodymium magnet. It is also called Neo magnet. It is made from the alloy of neodymium, 

iron and boron. It is invented in 1982. It has strong force of attraction and repulsion. By using 

the strong force of repulsion we design magnet motor which is the main part of this project. 

In this project we use a magnet motor in order to design a free energy generator which was 

theoretical concept for a long time. It is because of weak magnets that are not able to produce 

enough magnetic force. As the invention of the Neodymium magnet enabled the practical 

construction of old theoretical concept. This project consists of three main sections. (1) 

Magnet Motor (2) Dynamo (3) Amplifying section. The magnet motor section consists of two 

rings of magnets i.e. inner ring and outer ring. These two sections are connected by means of 

a spring. In the dynamo there are permanent magnet and coil. The coil is rotated as the 

magnet rotates and as a result induced current is produced. This current then passes through 

an amplifier circuit which mainly consists of step up transformer. 

Motivation – As we discuss that we face the problems of deficiency of power and high 

electricity bills. To overcome these problems we want to design a free energy generator that 

requires no input energy and gives maximum output in the form of current. Also, it has no 

power loss as the magnet motor has no coil. The installation of this system is low as 

compared to other power generation techniques. 



Abstract ID: 12 

Page | 32  

Development of Lighter and Eco-Friendly Burnt Clay Bricks 

Incorporating Sugarcane Bagasse Ash 

Syed Minhaj Saleem Kazmi
a
, Muhammad Junaid Munir

a
, Safeer Abbas

b
, Muhammad Azhar 

Saleem
b
, Anwar Khitab

a
 and Muhammad Rizwan

a
 

a. Mirpur University of Science and Technology, Mirpur Azad Kashmir, Pakistan 

b. University of Engineering and Technology, Lahore, Pakistan 

 

ABSTRACT 

 

Utilization of waste materials in the production of burnt clay bricks can be helpful in 

reducing the landfill burden. This study aims to develop lighter and eco-friendly burnt clay 

bricks incorporating sugarcane bagasse ash (SBA). Clay bricks were manufactured in a local 

brick industrial kiln, incorporating SBA by weight of clay in different proportions. To study 

the properties of bricks, different mechanical and durability tests were performed as per 

ASTM C67. Results showed that SBA can be helpful in manufacturing of lighter bricks. 

Bricks incorporating SBA exhibit compressive strength lesser than traditional clay bricks; 

however, burnt clay bricks incorporating 5% SBA by clay weight fulfilled the minimum 

requirement for compressive strength according to the Building code of Pakistan. Moreover, 

efflorescence was improved after adding the SBA in burnt clay bricks. Therefore, lighter and 

sustainable bricks can be produced after utilization of small amount of SBA (i.e., 5%) in 

burnt clay bricks.
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ABSTRACT 

 

In this Research solar PV analysis, design and implementation is done on base transceiver 

sets (BTS) sites for telecom cellular networks in remote areas of Pakistan, to accomplish this 

task investigation is done regarding the present alternate power source of base transceiver 

system (BTS) that is the generator sets used as a stand-by, prime and T-prime source. This 

research will examine that generator sets fuel consumption and maintenance cost is 

considerably high and the cellular company has to pay a lot to keep a site on air and to 

overcome the connectivity issue. To overcome these issues this research is aimed to 

implement solar technology in BTS, for this purpose exploration is done regarding BTS 

rectifier system and suggested to use power on distribution systems 16 (PODS 16), latest 

technology evolution (LTE) based instead of the simple BTS rectifier, this new rectifier is 

intelligent and has redundant ways to overcome power issue as it has the capability to work 

directly on solar panels equipment’s as it requires DC supply. Other important factor is that 

for power backup from batteries on solar panels can recharge batteries for base transceiver 

system (BTS) also, to keep the site on air during night time. Different cost comparison of 

solar and generator sets have been done by taking real data of different remote areas sites and 

in the end came with the conclusion that solar is the alternate costless, environmental friendly 

source of energy for BTS and can be implemented both for off-grid and on-grid systems. 
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ABSTRACT 

 

One of the major classes of bio-sorbents includes the biopolymers employed for pollutant 

removal from aqueous media and among them the chitosan is a prominent biopolymer 

obtained from crustacean shells like crabs, lobsters and shrimps. It’s a linear polysaccharide 

biopolymer (poly-(1 → 4)-2-amino-2-deoxy-b-d-glucose) that is produced by the alkaline de-

acetylation of chitin. This biopolymer possesses several properties as an ideal absorbent for 

removing pollutants from aquatic environment due to the presence of amino groups in the 

polymer matrix. However, adsorption capacity of chitosan at low pH cannot be evaluated. 

Some crosslinking must be done to make it stable in acidic medium. The aim of the research 

was to develop the thermo-chemically stable adsorbent by cross-linking of chitosan with Di-

ammonium tartrate (DAT) and Urea/ Di-ammonium tartrate for the removal of anionic azo 

dye Congo Red. Various characterizations were performed to ensure the desired modification 

in the raw chitosan. FTIR spectra confirmed the cross-linking of chitosan. Scanning Electron 

Microscopy (SEM) was done to analyze the morphology of raw and cross-linked chitosan 

while Thermo-gravimetric analysis (TGA) was used to investigate the thermal stability of the 

adsorbent. The adsorbent was also characterized by X-ray Diffraction (XRD) to examine the 

effect on crystallanity after cross-linking. The modified chitosan were also tested under low 

pH to ensure its resistance to dissolvability under acidic environment. The adsorption 

potential of chitosan based adsorbent was examined by batch experimentations. The 

adsorption capacity of DAT-cross-linked and Urea-DAT cross-linked chitosan were 976 

mg/g and 805 mg/g respectively. The kinetic data showed better fit to the pseudo second-

order rate model than to the pseudo first-order rate model. 
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ABSTRACT 

 

Magnetic nano-particles are of great technological importance because of their use in various 

hi-tech applications. Spinel ferrites (AB2O4; A tetrahedral and B octahedral sites) are one of 

the most interesting magnetic nano-particles because of their applications in various fields. 

For my research nickel ferrite nanoparticles are synthesized via chemical route. Nickel is a 

ferromagnetic material having high electrical and magnetic properties and as nanoparticles 

are synthesized so there will be an increment in these properties due to high surface to charge 

ratio of nanoparticles. These nanoparticles can further be tested in LC based sensors for 

detection of heavy metal. 1 mM solution of both nanoparticles and heavy metal is prepared 

and interaction has been checked on nematic liquid crystals. Liquid Crystals change their 

alignment from homeotropic to planar upon interaction of heavy metal with nanoparticles that 

results in pattern generation. Binding of heavy metal with nickel ferrite nanoparticles 

generate specific patterns that are highly specific for magnetic nanoparticles and heavy metal 

interaction. Best concentration of nanoparticles that can be loaded has also been established. 

Sensitivity of sensor has been checked with low limit of detection where sensor shows 

response. The responsive behavior of magnetic nanoparticles in such sensitive environment 

makes it more helpful towards heavy metal detection even at low concentrations. 
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ABSTRACT 

 

Global contribution of energy consumption from building sector, both residential and 

commercial is very high and steadily increased. Among buildings main energy consumer is 

HVAC system which is used to get thermal comfort and acceptable indoor air quality Inside 

the building. Building envelop is interface between indoor & outdoor environment and plays 

vital role in regulating indoor thermal comfort conditions. The key components of building 

envelop are walls, roof, floor and fenestration. Energy consumption of HVAC system can be 

confined up to desired limit by using different methods in construction of building envelop. 

One of these innovative method is use of Phase change materials (PCM). PCM are 

considered as possible solution for controlling energy consumption demand of buildings. 

PCM are substances that can absorb and release thermal energy by changing phase solid to 

liquid at room temperature and stabilize thermal comfort inside the building. Moreover by 

using PCMs carbon dioxide emissions are reduced. In this paper, recent development in the 

field of using different types of PCMs in building envelop, their incorporation and the 

influence of PCMs on energy reduction are reviewed. 



Abstract ID: 18 

Page | 37  

Morphological Study of PDLC Films with Refractive Index Using 

Catalyst 

Mujtaba Ellahi
a
, Muhammad Nawaz

a
 and Muhammad Yasir Rafique

b
 

a. Balochistan University of Information Technology, Engineering and Management Sciences (BUITEMS). 

Quetta 

b. Comsats Institute of Information Technology, Lahore 

 

ABSTRACT 

 

In current study polymer dispersed liquid crystal (PDLC) films whose composition based on 

Class α- longitudinal nematic liquid crystal (LC) and epoxy resins via the polymerization 

induced phase separation (PIPS) method. Study the applications in display technology to 

investigate the morphological behavior and refractive index of epoxy resins based PDLC 

films using Tris(hydroxymethyl)amine as catalyst. In this study, we have been prepared 

PDLC films with a thickness of 20.0 ± 1.0 µm controlled by a polyethylene terephathalate 

(PET) spacer and optimal preparation condition was 20% LC, curing time 5 hours at 90°C 

temperature. The morphology of phase separation dispersed states of the PDLC films smart 

glass and the microstructure of the polymer matrix with LC contents were characterized 

under scanning electron microscopy (SEM). In this study, the refractive index of the polymer 

matrix of PDLC films was studied using Abbe Refractometer at ambient temperature. The 

Tris(hydroxyl-methyl)amine have changed the mismatch between the refractive indices of the 

polymer and the LC, and the aggregation increases the light scattering that could improve the 

electro-optical properties of the composites. Additionally, PDLC films were prepared with 

different amounts of Tris(hydroxymethyl)amine to investigate the best ratio of the catalyst. It 

is revealed that when the weight feed ratio of LC was 20% in PDLC and 2% of 

Tris(hydroxymethyl)amine catalyst, then dispersed state of LC were well proportioned, and 

the variation of transmittance reached the highest value which noticeably affect the 

morphology of the composites. The refractive index of polymer matrix varied in the sequence 

owing to the composition variation. Concurrently, these findings extend the potential 

applications of epoxy based PDLCs films by selecting the right compositions, curing time, 

and catalyst reaction for fabrications of such films. 
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ABSTRACT 

 

Global generation of fly ash is around 750 million tons per year and approximately 50% of 

the FA (fly ash) generated is being utilized for different applications like zeolite formation, 

manufacturing of glass ceramics, as an additive in cement material, soil amendment alumina 

and silica recovery, recovery of some expensive metals, catalyst support and as an adsorbent. 

On the other hand its handling and cost of disposal has environmental and economic issues. 

Presence of large amount amorphous aluminosilicate material makes coal fly ash (CFA) more 

attractive for zeolite synthesis. Thus the synthesis of zeolites from CFA was a promising 

option to reutilize it for other useful purposes. The research results summarize the 

modifications imparted in the zeolite synthesis from CFA in terms of its morphology, surface 

area, mineralogical composition and cation exchange capacity under varying compositions of 

solid alkali mixture (LiOH and NaOH). Zeolite was synthesized by fusion of solid alkali 

mixture with known amount of ash followed by hydrothermal treatment at high temperature. 

X-ray fluorescence spectroscopy (XRF) was used to determine the bulk concentrations of 

major elements in Coal fly ash and prepared zeolite. Mineralogical composition of zeolite 

was determined by X-ray diffraction (XRD) analysis. The BET active surface area of raw 

CFA 13.1 m
2
/g was affected with alkali treatment. The morphology and surface active 

functional groups of CFA and zeolite were observed by Scanning electron microscopy (SEM) 

and Infrared spectroscopy (FTIR) respectively. Thermo-gravimetric analysis (TGA) was done 

to study the thermal characteristics of raw ash and prepared zeolite which helps to distinguish 

different zeolite types because mass loss is the characteristic of specific zeolite type. 
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ABSTRACT 

 

Carbon nanotubes (CNTs) are characterized by their unique structural, mechanical, chemical 

and physical properties. Their ability to establish π-π electrostatic interactions and large 

surface areas can facilitate the adsorption of varied kind of pollutants from aqueous media. 

The aim of research was to develop the aluminum oxide & manganese oxide decorated 

carbon nanotubes (CNT/MnO2/Al2O3) to be used as an adsorbent for phenol removal from 

aqueous solutions. Different characterization techniques were used to ensure the desired 

modifications. Scanning electron microscopy (SEM) was used to study the surface 

morphology of raw and impregnated CNTs. X-ray Fluorescence (XRF) and X-ray Diffraction 

(XRD) were used to find out the elemental composition of impregnated metal oxides on 

CNTs surface and to examine the crystallinity, respectively. Thermo-gravimetric analysis 

(TGA) helped to investigate the thermal stability and purity of the adsorbent. The porosity 

and pore size distribution were determined using BET surface area analyzer. The synthesized 

materials were evaluated for the removal of phenol from aqueous solution by varying the 

experimental parameters, such as pH, contact time, adsorbent dosage and initial 

concentration. An increase of 10% in phenol removal was observed for Al/Mn loaded CNTs 

as compared to raw CNTs at solution pH having 50 ppm initial concentration at room 

temperature. The kinetic data showed better fit to the pseudo second-order model. 
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ABSTRACT 

 

In this modern era of technology, the expanded coverage of many wireless standards causes 

electromagnetic interference (EMI) risks (radiation hazards for sensitive RF devices, for 

secured buildings, ICU at hospitals etc.) along with its usefulness. Therefore to mitigate the 

effect of EMI of different wireless frequency bands, on more sensitive areas/devices, by 

using more economical, flexible and advanced materials is the need of the hour. The 

conventional natural materials (metallic cages around devices/building) for EMI shielding, 

are very bulky, labor intensive when applied to large buildings. On the other hand, the 

metamaterials (MTM) are emerging artificial materials used for various engineering 

applications (antennas, filters etc.). Recently MTM based EMI shields have been proposed 

for various wireless bands. In these approaches, the EMI shields are designed either for fixed 

bands of interest or in a few designs, the lower band is made tunable/reconfigurable. The 

proposed MTM based EMI shield has been designed for dual-band LTE applications (LTE 

band 3 and 7) with upper band tunable. In this paper, a dual-band MTM based EMI shield is 

designed with upper band tuning capability. EMI shield is designed in CST simulator and 

evaluated on the basis of shielding effectiveness (SE). A periodic arrangement of double 

square material is used to shield LTE bands 3 and 7. The upper band is made tunable by 

varying length of microstrip transmission line, used inside hollow inner-square. The proposed 

shield has good shielding effectiveness (SE) of more than 15 dB for both frequency bands. 

The parametric study shows that the shield has tuning capability from 2.6 GHz to 1.8 GHz by 

varying microstrip length without size enlargement of overall shield. The proposed dual band 

EMI shield having tuning capabilities can be used for 4G applications where LTE band 3 and 

7 are used and also can be effective where varying bandwidth and frequency sensing 

spectrum is used such as cognitive radio applications due to its varying bandwidth tuning 

capability.  
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ABSTRACT 

 

Various uses of corrosion resistant Lead, such as pipes, pewter and paint, has been identified 

in known history. Many applications in modern days use lead e.g., to prepare lead glazes for 

pottery and, in insecticides, hair dyes and as an anti-knocking additive for petrol. Lead is still 

widely used for car batteries, pigments, ammunition, cable sheathing, weights for lifting, 

weight belts for diving, lead crystal glass, radiation shielding protection and in some solders. 

In this study, ultra-fine purification of scrap lead has been investigated by electrolysis using 

different electrolytes and by changing the distance between the electrodes and at different 

voltages to compare the results. One electrolyte used was lead dissolved in hexafluorosilic 

acid and the other was lead dissolved in tartaric acid and nitric acid and Stainless steel and 

graphite were used as cathode respectively while Scrap lead is used as anode material. By the 

electrolytic process, the amount of pyrometallurgical process steps can be decreased 

dramatically. The results were compared by purification of scrap lead by other techniques. 
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ABSTRACT 

 

Recently, there has been a strong industrial and academic research in the development of 

artificial materials called metamaterials (MTM) that demonstrates simultaneously negative 

electric permittivity and permeability. Such MTMs have been shown to exhibit a negative 

refractive index, which has found wide range of new RF/microwave circuits and devices. In 

this paper, a comparative study of three widely used techniques for the design of 

conventional and MTM based phase shifters has been made. The three techniques are (i) 

Loaded-line phase shifters, (ii) Switched line phase shifters and (iii) Reflection phase shifters. 

The performance metrics to evaluate these techniques for the design of conventional and 

MTM based phase shifters are physical size, phase responses range and Insertion loss (IL) of 

the phase shifters. To validate the design, the three designing techniques are simulated using 

the Agilent-Advanced Design System (ADS) microwave circuit simulator. It is shown that 

the MTM based phase shifter is compact in size, gives a linear phase response with low IL 

values. The conventional material based phase shifter can produce only negative phase shift, 

the pure left-handed material based phase shifter can give only positive phase shift, while the 

MTM based phase shifter is capable to produce 0°, positive and negative phase shifts 

(independent of the length of structure). Due to its compactness, planar design, the MTM 

based phase shifter is an ideal choice for easy integration with other microwave 

components/devices and phased antenna array applications. 
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ABSTRACT 

 

Cadmium sulfide nanowires have unique electrical and optical properties and applications 

with band gap 2.42 eV at room temperature. Cadmium sulfide nanowires were fabricated 

using porous anodized aluminum oxide templates through electrochemical deposition. 

Aluminum was anodized using two-steps method. Templates were prepared through 

anodization of comparatively low purity aluminum sheets at 5-6°C in 1 M phosphoric acid as 

electrolyte. Cadmium sulfide was deposited electrochemically using a co-solution of thiourea, 

cadmium acetate and ammonium acetate. pH was maintained at 11.0 in a heat bath at 75°C 

during deposition of CdS. 5 Volts electric potential was applied during electrodeposition with 

0.5 Ampere/cm
2
 charge density. As prepared templates and nanowires were characterized by 

SEM (Scanning Electron Microscope) and AFM (Atomic Force Microscope). Nanowires 

obtained were smooth with good morphology and repetitive structure. A good quality 

nanowires were obtained in bunches with reasonably high aspect ratio. 
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ABSTRACT 

 

The desired electrical properties of dielectric materials used in high frequency devices can be 

outlined as low dielectric constant, low dielectric loss and high thermal stability. Dielectric 

materials are used as impedance transitions, substrates for circuit and stripline antennas, in 

transmission lines, smart skins, dielectric spacers, etc. During operation, the electromagnetic 

energy converts to heat energy because of the dielectrics are lossy. The value of the loss 

tangent describes how lossy a material is. For perfect dielectric, no loss should take place. 

Spinel ferrites have an edge over other ferromagnetic materials due to their high electrical 

resistivity and low eddy current losses. Dielectric loss in ferrite materials generally ascribe to 

conduction by means of electron hopping between Fe
2+

 and Fe
3+

 ions. In the current study, 

we have adopted the doping approach to lower the dielectric loss factor of manganese 

ferrite−a technologically important and intensively investigated spinel ferrite. We prepared 

uniform particles of MnCrxFe2-xO4                      (x = 0.0 -1.0) via coprecipitation route and 

characterized by various physical characterization techniques like SEM, XRD, FTIR, EDX, 

TG/DTA and LCR meter. The dopant was found to enhance crystallographic, morphological 

and dielectric properties, thereby enabling the synthesized product for hi-tech applications. 
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ABSTRACT 

 

Lead is one of the important ore that is used not only in lead accumulator batteries, cable 

sheathing, glass industry but one of its major use is in nuclear industry where it is used for 

radiation shielding. The aim and objective of this research is to formulate an economical 

method for refining locally available low concentration lead ore to market grade lead. In this 

research work ore of lead was acquired, crushed and ground up to 250 microns. Froth 

flotation cell was designed and fabricated. Froth flotation of ground ore was done with 

Potassium Ethyl Xanthogenate (PAX), Methyl Isobutyl Carbinol (MIC), Sodium cyanide 

(NaCN), Zinc sulphate (ZnSO4) and Calcium Oxide (CaO). Leaching of ore was done with 

2M solution of HCl. Concentrated ore by Froth flotation was oxidized at 950°C for 2 hours, 

then, ore was smelted with coke and limestone to get lead (Pb) by removing slag. Lead (Pb) 

was separated from 2M HCl solution of Dissolved lead (Pb) by solvent extraction with 

Tributyle Phosphate (TBP). It is concluded that lead (Pb) from Galena (PbS) ore can be 

extracted by Froth Flotation process and from Anglesite (PbSO4) by leaching process as 

depicted by ICP, XRF and XRD analysis. 
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ABSTRACT 

 

The impurities in water are now a day big problem of world. There are a lot of place and 

countries where taking the pure water are becoming dream for mankind. In order to purify 

water semipermeable membrane are used. The membrane may be organic or inorganic now a 

day incredible work are doing on polymeric membrane because these membrane have high 

selectivity, permeability and mechanical strength as well. The main theme of this project is to 

prepare Mixed Matrix Membrane (MMM) for water desalination. For this purpose take 

polyvinyl chloride as base material and added inorganic material i.e. Titanium-dioxide TiO2 

as filler to increase porosity. The solution casting technique are used to prepare membrane. 

The membrane were synthesized and characterized. The water up-take test, thermo- 

gravimetric analyzer (TGA), Universal Testing Machine (UTM) Fourier transform infrared 

Spectroscopy (FTIR), X-Ray Diffraction (XRD), and optical microscope are used to see 

different properties of membrane. 
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ABSTRACT 

 

This study was intended to make conductive polymer composites by using different metallic 

fillers. Different fillers used included carbon black, graphite and metal powders including 

copper, nickel and iron. The blend was made compatible by adding 5 wt.% polypropylene-

grafted-maleic-anhydride (PP-g-MA). The conductive polymer composites were prepared by 

melt processing on an internal mixer at 200°C and 40 rpm spindle speed. Samples for 

conductivity testing were prepared by compression molding technique at 220°C. The 

conductivity of the samples was compared by altering the amount of filler and tested by 4 

probe conductivity method, while mechanical testing was done using a dynamic mechanical 

analyzer. 
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ABSTRACT 

 

A new series of carbazole-pyridine copolymers containing 3,3′-bicarbazolyl moiety in the 

main chain have been synthesized and characterized. The polymers exhibit good solubility in 

common organic solvents as well as good thermal stability above 300°C and the glass 

transition temperature above 150°C indicating their expediency in the device fabrication. The 

photophysical properties divulge emission in the blue region from 402 to 442 nm. All 

compounds have reversible oxidation and desirable ionization energy and electron affinity 

level owing to 3,3′-biscarbazole and pyridine moieties. These results signify prospective use 

of polymers as promising blue luminescent materials in optoelectronics applications. 
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ABSTRACT 

 

In recent years the nanomechanical testing of materials becomes an important tool to test the 

materials at micron or even sub-micron scale with the help of different methods. In order to 

understand the damage mechanisms of complex microstructures (e.g. lamellar TiAl alloys), a 

good understanding of fracture properties of the constituent phases and interfaces are of 

prime importance. With conventional methods, it is nearly impossible to determine fracture 

properties of individual phases and interfaces exist in TiAl alloys as the characteristic 

dimensions of microstructural features are in micron/submicron range. Therefore, notched 

micro-cantilever testing technique was utilized further to unveil the fracture properties of 

constituent phases and interfaces existing in the complex lamellar microstructure of TiAl-

alloys. Micro-cantilevers from α2 and γ phases as well as from α2/γ interfaces were prepared 

from lamellar Ti-48Al PST crystals and tested in-situ with a cantilever-based nanoindenter in 

the SEM. The calculated fracture toughness of α2, γ-phase and α2/γ interfaces were found to 

be closer to ab-initio literature values but 8-10 times lower than the bulk fracture toughness 

of TiAl compound. These results can lead us to identify the potential crack nucleation sites as 

well as their role in extrinsic toughening mechanisms (e.g. micro-crack formation in stress 

concentrated regions, localized plasticity, crack branching and shear ligament bridging) 

which contribute towards the higher bulk fracture toughness of TiAl alloys. 
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ABSTRACT 

 

A simple synthesis of starch capped silver nanoparticles (Ag Nps) followed by blend of 

polyvinyl alcohol PVA/ starch hydro gel with glutaraldehyde (GA) as cross linking agent. As 

compare to natural occurring antibacterial compounds such as cinnamomum verum and piper 

nigrum incorporated in PVA/starch membrane. There membranes are casted by solution 

casting techniques and the comparison of both membranes are characterized by various 

techniques FTIR, XRD, SEM, tensile strength and swelling behavior of membrane were also 

tested. Antibacterial property tested against the E.coli (DHS-Alpha) and staphylococcus 

(MRSA) bacteria. 
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ABSTRACT 

 

Titanium Nitride (TiN) thin films coated on various grades of steel have been studied for 

enhancement of tribological properties for tooling and precision bearing applications. The 

significant factors that effect the tribology are the roughness of the starting surface of the 

steel, the coating thickness of the TiN coatings and the TiN deposition parameters. We have 

prepared a sample set of varying substrate (SS 5200 grade) roughness in the submicron range 

and coated TiN thin films on them with variable coating parameters and thicknesses ranging 

from 55 nm to 1 micron. The thin film coatings were conducted using Physical Vapor 

Deposition technique. The surface roughness of the TiN films were measured to establish the 

effect of varying thickness. The sample were subsequently tested for mechanical properties of 

the thin films including the film thickness, hardness and adhesion to the substrates using nano 

indentation testing and scratch testing techniques. The tribological properties were studied 

using a ball on disc arrangement on commercial tribotester. The steel balls used in the test 

were finished to submicron level. The tribological parameters i.e., wear and coefficient of 

friction were measured to study the causal relationship between the substrate roughness, film 

thickness and tribological measurements. 
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ABSTRACT 

 

The relationship between microstructure and electrical properties is established for 

Polycrystalline lead-free BaZr0.15Ti0.85O3 (BZT) and ZnO doped (0 ≤ x ≤ 2 wt.%) BZT 

ceramics, produced via mixed oxide solid-state reaction method. X-ray diffraction analysis 

ensured the presence of single phase perovskite having tetragonal symmetry with space group 

P4 mm. SEM study confirmed a dense microstructure and enlargement of grains with rise in 

ZnO concentration. Non-Debye type relaxation phenomenon is revealed by A.C. Impedance 

Spectroscopy. Increase in the grain boundaries resistance and decrease in that of grain interior 

(bulk) is observed with rise in temperature. Time constant is found to be decreased with rise 

in temperature both grain bulk and grain boundary. The activation energy values are 

attributed to the conduction of oxygen vacancies via hopping mechanism. This work adds 

significant information on BZT ceramics and leverages its potential applications. 
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ABSTRACT 

 

Coarse grain ring or crescent is usually observed at the periphery of extrudate in hot extrusion 

of 6061 alloy that tends to blow up in successive cold working and annealing. Process 

parameters alteration is studied to counterpart the coarse grained microstructure with bulk of 

the cross section. Direct chill cast 290 mm diameter solid billet of 6061 alloy was extruded in 

direct extrusion press at 450°C and extrusion speed of 6mm/sec to produce rod of 50 mm 

diameter. Consequently, circumferential coarse grain ring with maximum grain size of 7 mm 

was observed. Two cold draw passes i.e. 22 % & 20 % and three annealing cycles were 

required to meet the meteorological and mechanical properties of finished product. 

Temperatures for 1st, 2nd and 3rd annealing were changed in three batches with 1st anneal of 

each batch at 410°C for 2 hrs. however 2nd & 3rd annealing at 300°C, 310°C and 330°C for 

2 hrs. each in succeeding batches. Microstructure of three batches at different stages of 

process flow was observed under OM and SEM to quantify the re-crystallization and grain 

size. Furthermore, their mechanical properties in T6 condition were measured using universal 

testing machine. In results, Secondary grain refinement and increased mechanical properties 

in T6 condition are observed with successive increase in annealing temperature in 2nd and 

3rd batch. 



Abstract ID: 35 

Page | 54  

Characterization of Stretched Out Oxide Laminates in Extruded 

Aluminium Tubes 

Naveed Akhtar
a
, Muhammad Afzal

a
, Yaqoob Khan

b
, Zeeshan Ahmed Abbasi

a
 and 

Muhammad Noshad Ali
a
 

a. National Institute of Vacuum Science and Technology (NINVAST), Islamabad  

b. National Centre for Physics (NCP) 

 

ABSTRACT 

 

Metallic and non-metallic inclusions get entrapped in the cast billet during the melting and 

casting operations of wrought aluminium alloys. Non-metallic inclusions are more prone to 

form in gas fired reverberatory furnaces used to melt wrought aluminium on industrial scale. 

These inclusions may combine together and form compounds particles of large size. In the 

subsequent metal shaping operations such as extrusion, drawing, rolling, sheet forming etc. 

These compound particles stretch out and form thin laminates or oxide films, which appear as 

micro cracks in ultrasonic test. In this study extruded tubes of AA6061 having wall thickness 

~50mm were examined by ultrasonic test to locate the exact position of discontinuities/flaws 

inside the material. Further, all the identified specimens were carefully machined and 

polished to expose the defects under the optical and scanning electron microscope. Crack like 

feature having dark color were observed under the optical microscope in all the samples. The 

EDS analysis confirmed the presence of non-metallic inclusions and impurity elements such 

as Ca, Fe, K and Na inside the affected zone. Further the line case of the affected zone 

revealed a significant difference in chemical composition of crack zone and the surrounding 

area. XPS analysis confirmed the nature of the oxide film and its chemical composition. 
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ABSTRACT 

 

Fire is the most important tool for humans when under control but can be very harmful when 

out of control. Cotton catches the fire easily due to its organic nature. Therefore, importance 

of fire retardants is increasing day by day due to more awareness, and increasingly strict 

health and safety rules. To overcome this problem fire retardants are being developed since 

centuries. N-methylol-dimethylphosphonopropionamide (MDPA), which is commercially 

known as Pyrovatex CP is most commonly used flame retardant. However, formaldehyde 

based enhancers like trimethylol melamine are required with Pyrovatex for best results 

consequently leading to significantly higher level of formaldehyde. Unfortunately, high level 

of formaldehyde is toxic, irritant and confirmed carcinogenic (cancer causing) for humans. 

Nevertheless, in this research citric acid has been used as cross linkers instead of 

formaldehyde melamine. Citric acid combination with MDPA exhibited better fire retardancy 

with low quantity of MDPA, easy care performance and antimicrobial performance. 
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ABSTRACT 

 

In fiber reinforced composites, the fibers are used to reinforce the polymeric matrix. The 

natural fiber reinforced composites are those composites in which natural fibers are used as 

reinforcement. As the natural fibers are hydrophilic in nature, the natural fiber reinforced 

composites absorb water when exposed to humid environment. This study has focused to 

investigate the interdependence of moisture regain, hydrophobic treatment (hybrid-

fluorocarbon) and mechanical properties of jute reinforced composites material. The jute 

fabric was subjected to mercerization and hydrophobic treatment; subsequently composites 

were fabricated. A significantly reduction in the moisture regain was found for the 

hydrophobic treated reinforcement and corresponding composites. Treated reinforced 

composites (mercerized, hybrid fluorocarbon) exhibit the improved mechanical properties 

like tensile strength and flexural strength over the untreated reinforced composite. The 

developed composites were immersed in water for four weeks to study the moisture uptake 

and ageing. It was concluded that treated reinforced (mercerized, hybrid fluorocarbon) 

composites retained their mechanical properties as compared to untreated reinforced 

composites when immersed in water due to better interfacial adhesion. 
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ABSTRACT 

 

The approach of this research is to clarify conventional thoughts of women into functional 

materials of everyday use. These materials have been employed by woman while 

experiencing both good and harsh realities of life. This research establishes a communication 

between functional materials which reflect connection with ordinary life. Some of these 

materials like dish washing gauzes, fiber, tissues, wires, egg shells, egg containers, and soft 

materials like sponges which may seem ordinary and monotonous commodities but provide 

artistic inspiration for all domesticated females. In using such mediums the idea is to 

communicate the various complex facets of an everyday woman. The research process is 

analogous and is divided into two directions: (1) Looking for all possible “organic and 

functional materials that connect with the working and the domesticated females. (2) Study of 

literary metaphors that deal directly with various facets of the same entity and ensure the 

organic origins and meaning of those metaphors. By utilizing neglected, ordinary, textural 

and sensitive materials, women tend to employ these mediums into forms during everyday 

chores. These sculptural forms depict feministic notions of reproduction and the nature of 

growth. The materials used have close connection with everyday personas so that the finished 

product can be a layer of our personality so wonderfully wrapped in the various social effects 

of life. The inspiration was drawn from textures of surfaces like gauzes, and wires that can be 

knitted into a practical perception as far as techniques are concerned. It’s the combination of 

various soft materials to fabricate the complex pieces that aims to use innovative substances 

which can be manipulated into functional forms. 
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ABSTRACT 

 

Cellulose-based Electro-Active Paper (EAPap) energy scavenging transducer is investigated 

in this research work. Cellulose is proven as a smart material, and exhibits piezoelectric 

effect. Specimens were prepared by coating gold electrodes on both sides of cellulose film. 

The fabricated specimens were tested by a base excited aluminum cantilever beam at 

resonant frequency. Different tests were performed with single and multiple parallel 

connected electrodes coated on the cellulose film. A maximum of 131 mV output voltage was 

measured, when three electrodes were connected in parallel. It was observed that voltage 

output increases significantly with the area of electrodes. From these results, it can be 

concluded that the piezoelectricity of cellulose-based EAPap can be used in energy 

transduction application. The current possibility and future challenges are also discussed. 
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ABSTRACT 

 

The aim of present study is to developed soda lime borate (SLB) glasses by melt quenching 

technique. Optical and luminescence properties of Sm
3+

 doped SLB glasses were studied by 

absorption and photoluminescence spectra respectively. The density, molar volume, and 

refractive index were increased with increasing of Sm
3+

 contents. From optical absorption 

measurements, the transition 6H5/2 → 6P3/2 at 403 nm was found higher spectral intensity 

and is a hypersensitive transition. Photoluminescence spectra were exhibit four prominent 

emission peaks. The highest intensity band was located at 4G5/2 → 6H9/2 (599 nm) which is 

the characteristic emission range of Sm
3+

 ions with the reddish orange color. Concentration 

quenching was observed after 1.0 mol% of Sm
3+

 ion. The experimental decay time of the 

4G5/2 level of Sm
3+

 doped SLB glasses were determined and found decreased from 1.367 to 

0.333 ms with increasing concentration of Sm
3+

. The color coordinates (x, y) of the prepared 

glasses fall in the reddish-orange region in the CIE 1931 diagram and are suitable for orange 

LEDs, and solid-state lighting materials. Further investigation is under way for the 

optimization of different dopant concentration in the SLB glasses. 
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ABSTRACT 

 

Energy technology and management is one of the most challenging problems of today’s 

world. Continuous use of natural reservoir increases global warming and earth’s average 

temperature as world energy consumption will rise up to 50% by 2030. Currently, Pakistan 

has a short fall of approximately 4000 to 5000 MW and the country urgently requires solution 

to ongoing energy problems, especially solutions which help to protect our environment. 

There are many techniques and approaches available to combat energy crisis; one relatively 

less explored approach is to exploit kinetic energy of vehicles on our road network. This 

paper presents an approach to exploiting kinetic energy of vehicles to generate useful energy. 

A model based on kinetic energy simulation is presented and discussed in this study; kinetic 

energy is extracted from speed breakers commonly found on our road network. 
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ABSTRACT 

 

This research paper presents a novel analytical model of graphene nanoribbon field effect 

transistor based nanosensor. The proposed sensor not only detects the toxic gases but also 

detects their oxidizing or reducing chemical nature. Graphene is the allotrope of carbon 

which is made up of carbon atoms arranged in a one-atom thick honeycomb structure. It is 

called ‘wonder material’ because it has an ultra-fast conductivity, high mobility, enormous 

strength and zero bandgap. Due to these unique capabilities, graphene based transistors can 

be used in futuristic next generation chemical and gas sensors. The most reliable parameter 

that can be used in graphene based nanosensors is its conductance. As the gas molecules are 

applied on the graphene, its carrier concentration is changed which causes the variation in its 

conductance as well. Also due to its two- dimensional (2D) structure, it has a large surface 

area which increases its sensitivity to detect the gas. The reliability of the proposed model is 

ensured by simulating the results over a variation of different temperatures. 
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ABSTRACT 

 

A facile method to prepare copper nanoparticles by UV-irradiating a sample containing a 

radical photoinitiator and a copper-amine coordination compound of copper chloride is 

reported. In the absence of any inert gas protection, the copper-amine coordination compound 

was reduced directly to copper particles by UV-irradiation. Poly vinylpyrrolidone (PVP) and 

pyrrole both were used as capping agents. Sodium ascorbate plays a role as an antioxidant for 

colloidal copper, due to its ability to scavenge free radicals and reactive oxygen molecules, 

and therefore helps in stabilizing the copper nanoparticles for few minutes in open air. 

Dynamic light scattering (DLS) results showed that copper nanoparticles formed in the 

presence of (PVP) were narrower, along with the narrowing of size distribution as compared 

to those in the presence of other stabilizers. Evaluation of the irradiation process was 

conducted by UV–vis spectroscopy using model systems for copper particles obtained in a 

solvent and also when the solvent was substituted by acrylic monomer. Presence of stabilizers 

tends to increase the resistance of copper nanoparticles formed in acrylic monomer against 

oxidation in an open atmosphere. 
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ABSTRACT 

 

With increasing energy demand researcher goes towards the source of renewable for bio-fuel 

production. Apart from this environmental problem regarding waste water also creating 

problem for aquatic as well as human being. Microbial fuel cell one of the emerging 

technique that fulfill the requirement of energy as well as treating the waste by anaerobic 

degradation. For bio-electricity generation bio cathode play an important role for conducting 

electricity regarding this A review study was done on bio-cathode for efficient electricity 

generation. Broad application of microbial fuel cells (MFCs) requires low cost and high 

operational sustainability. Microbial-cathode MFCs, or cathodes using only bacterial 

catalysts (biocathodes), can satisfy these demands and have gained considerable attention in 

recent years. Achievements with biocathodes over the past 3–4 years have been particularly 

impressive not only with respect to the biological aspects but also the system-wide 

considerations related to electrode materials and solution chemistry. The versatility of 

biocathodes enables us to use not only oxygen but also contaminants as possible electron 

acceptors, allowing nutrient removal and bioremediation in conjunction with electricity 

generation. Moreover, biocathodes create opportunities to convert electrical current into 

microbially generated reduced products. This review highlights the opportunities, limits, and 

challenges of biocathodes. 
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ABSTRACT 

 

One of the most important methodologies for environmental improvement is to reduce carbon 

dioxide emissions from thermal power plants. It can be achieved by improving the generating 

efficiency of thermal power plants through elevating steam temperature. It is, therefore, 

desirable to develop the materials that can withstand high temperature conditions. Nickel 

based alloys and chromium steel alloys are the practically proven materials for high 

temperature environment. Ni-based alloy 617 and 12 Cr steel are used in thermal power plant 

due to their incredible mechanical properties, creep strength and high corrosion resistance. In 

order to develop the hybrid structure of alloy 617 and 12 Cr steel, it is necessary to develop 

dissimilar material welding technology as these alloys have different chemical compositions 

and mechanical properties. The reliability of the dissimilar material welded structures can be 

evaluated after assessment of mechanical and metallurgical properties, fatigue strength, and 

welding residual stress analysis. In this study, multi-pass dissimilar material welding between 

alloy 617 and 12 Cr steel was performed under optimum welding conditions. The 

microstructural analysis and mechanical properties including static tensile strength and 

hardness distribution of dissimilar material welded joint were assessed. The numerical 

analysis of welding residual stress was carried out by using finite element method. 

Optical observation of dissimilar material welded specimen shows that the microstructures of 

alloy 617 HAZ was irregular austenite grain and 12 Cr steel HAZ was collapsed martensite 

grain due to repeatable heat input during multi-pass welding. It was assessed that yield 

strength and tensile strength of dissimilar metal welded joint were higher than alloy 617 base 

metal and lower than 12 Cr steel base metal. Hardness distribution at 12 Cr steel side was 

higher than that of alloy 617 and dissimilar material weld metal zone. Welding residual stress 

analysis shows that the high tensile residual stress was distributed in HAZ and the 

compressive residual stress was distributed away from the HAZ. Higher residual stress values 

are observed in longitudinal direction (parallel to weld line direction) than transverse 

direction (perpendicular to weld line direction). HAZ of 12 Cr steel possesses high residual 

stress than HAZ of alloy 617 in longitudinal direction. 
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ABSTRACT 

 

Nano-composites are one the emergent class of materials which are being used in various 

organic-electronic applications like in organic and hybrid solar cells. This research work has 

been focused on the synthesis and study of effect of incorporation of filler materials which 

are functionalized carbon nanotubes (CNTs) on the properties of Polyaniline (PANI). By the 

incorporation of functionalized CNTs the band gap of Polyaniline is reduced which resulted 

in the enhancement of electrical conductivity of Polyaniline. In the second stage various soft 

lithographic techniques which are Micro-molding in capillaries (MIMIC), Micro-transfer 

molding (µTM) and conventional lithography has been used to replicate micro and nano-

scale patterns of PDMS (polydimethylsiloxane) using Polyaniline/CNTs composite in 

solution form on a single crystal silicon substrate using vacuum Harrick plasma setup. Due to 

pattern formation at micro and nanometer scale narrow line patterns are formed which 

improves the surface to volume ratio and results in increased absorption of light as compared 

to conventional thin films. Light is not much wasted in terms of reflection of light because 

patterns formed are of deep colors and hence light striking mostly results in absorption rather 

than reflection. Various characterization techniques were used to study morphological, 

compositional and electrical properties of nano-composites. 
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ABSTRACT 

 

This study presents the development of an electrochemical sensor system for bisphenol A 

(BPA) using tannic acid functionalised CuO nanoglobules (TA-CuO NGBs). The utilised TA 

acted both as bio-compatible template and functionalising agent. The excellent synergy of 

high surface area (unique surface architecture) and favourable interaction between the 

moieties of TA and BPA molecules enabled low-over potential oxidation of BPA enabling 

signal production up-to 0.01 µM and wide detection window of 0.1 – 5.5 µM. The developed 

sensor exhibited strong anti-interference capability when evaluated against common 

interferents molecules. 
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ABSTRACT 

 

Membrane fouling is a persistent problem in reverse osmosis (RO) process which leads to 

higher operating pressure, quality deterioration, and frequent chemical cleaning of the 

membranes. The objective of this paper is to prepare a fouling resistance polyamide RO 

membrane while keeping high salt rejection and permeate flux. Polyamide (PA) membranes 

were prepared and modified using spin assisted Layer by Layer assembly of polyelectrolytes 

(PEI/PAH) and then characterized and tested in a crossflow desalination setup. The effect of 

preparation conditions (number of coating layers, concentration and pH of the polyelectrolyte 

solutions) on the performance of the membrane was also investigated. The surface 

morphology of the PA membranes is rough and has typical ridge and valley structure. 

However, SEM images of the modified membranes showed smoother surfaces as the number 

of polyelectrolyte bilayers was increased which was verified using the AFM analysis. In 

addition, contact angle measurements suggested that the surfaces of modified membranes 

became more hydrophilic due to the presence of hydrophilic hydroxyl and amine groups, as 

they impart smoothness to the surface. Thermal gravimetric analysis showed relatively more 

stable modified membranes with higher decomposition temperatures while the FTIR 

spectrum confirmed that the parent polyamide structure remained unchanged. Permeation 

results showed comparable salt rejection and under fouling conditions, pristine PA membrane 

lost more than 40% of the water flux in 2 hours compared to 12.6 % flux loss in the case of 

modified membranes. The modified membranes using layer by layer assembly of 

polyelectrolytes clearly showed much higher fouling resistance than the pristine membrane 

and the modification method proved to be effective to mitigate fouling of RO membranes. 
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ABSTRACT 

 

This research papers introduces a genuine method in identifying and determining major 

parameters of automatic voltage regulator of synchronous generator. The discussed technique 

may be employed for all types of AVRs and excitation systems. The discussed process takes 

into consideration the simulation of different voltage levels on AVR’s channel of reaction 

and filing of response with regards to its size while the generator is still on and connected to 

the respective grid. The measurement involves special purpose technique referred to as 

Virtual Instrumentation. Method of obtaining frequency responses of automatic voltage 

regulators (AVR) and power system stabilizers (PSS) in close loop system using RTDS is 

proposing. Approbation of method and assessment of accuracy of obtained frequency 

responses was performed. Capability of using RTDS for verification of AVR and PSS 

mathematical models was shown. 
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ABSTRACT 

 

Photocatalytic degradation of organic pollutants is proved to be a very useful strategy for the 

control of environmental pollution. In recent years, graphene has been studied due to its 

outstanding electronic, mechanical and photocatalytic properties. Graphene-based nano-

composites present remarkable photocatalytic properties because of their high stability 

towards environmental deterioration. The present work focuses on the synthesis of graphene 

oxide based silver nanocomposite and its application for photocatalytic degradation of 

synthetic dyes in aqueous media. Graphene oxide was prepared following Hummer’s method, 

while in situ fabrication of graphene oxide–silver (GO-Ag) nanocomposites was achieved 

through a green one-pot method by using tryptophan (Trp) as a reducing and stabilizing 

agent. The prepared nanocomposite was characterized by SEM (scanning electron 

microscope) showing proper impregnation of particles onto the wrinkled GO. Photocatalytic 

activity of composite was monitored against the Synozol Red dye degradation present in 

wastewater under sunlight as well as UV light. The nanocomposite showed remarkable 

photocatalytic activity of 94% within 90min of contact time. All significant parameters such 

as dye initial concentration, pH, catalyst dose and oxidant dose were optimized and fond to 

be 60 ppm, 3, 50 mg/L, 27 mM respectively. Moreover, the nanocomposite demonstrated 

excellent durability and reusability for 5 consecutive cycles. 
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ABSTRACT 

 

Fiber reinforced cementitious composites are a relatively newly class of materials with 

multiple applications in the civil engineering infrastructure. Due to its ability to reduce crack 

width and inherent self-healing, such materials can significantly increase the durability and 

service life of infrastructure. This paper presents the experimental results of self-healing 

capacity assessment of Polypropylene based fiber reinforced cementitious composites. 

Specimens with a fixed geometry and varying amount of polypropylene fibers were 

fabricated using standard procedures. After 28 days strength developing period, the 

specimens were subjected to uniaxial tension test to produced controlled cracks in each 

specimen. The cracked specimens were then subjected to alternate wetting and drying cycles 

which results in self-healing. Finally, image analysis was carried out at 14 days and 28 days 

periods to compare and quantify the crack healing process. It has been concluded that 

increased fiber amount can lead to significant reduction in crack width and hence 

improvement in mechanical properties. Furthermore, increase in wetting and drying cycles 

duration enhanced the self-healing capacity of the specimens. 
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ABSTRACT 

 

Cigarette butts extract is an organic inhibitor to corrosion. The toxicity of cigarette can kill 

salt water and fresh water fish, the fact is use to prepare cigarette butts extract that can 

effectively inhibit the corrosive action of HCl (Hydrochloric acid). The aim of this research is 

to study the corrosion inhibition behavior of cigarette butts extract on medium carbon alloy 

steel grades, i.e. AISI 4340 and AISI 4140 steels. The potentiodynamic polarization 

technique is use to investigate the effect of different concentrations of cigarette butts 

corrosion inhibitor to 10% HCl. Also the effect of pH of solution to corrosion efficiency has 

also been investigated. The study on samples was not only in normalized but also in annealed 

and quenched conditions. So that the effect of different heat treatments in response to 

corrosion inhibition has also studied. The results were also confirmed with the help of 

advanced characterization technique i.e. optical microscopy and scanning electron 

microscopy. The research provides a potential remedial solution to corrosive environment 

attack on such structural steel grades. 
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ABSTRACT 

 

The incorporation of metals into semiconductors leads to the formation of diluted magnetic 

semiconductors, dissolute spintronic materials. These materials have been extensively 

explored for their applications in magneto-optical, magneto-electrical and memory devices. 

First principle calculations based on the Generalized Gradient Approximation with Hubbard 

potential are presented for in-depth investigations on structural and magnetic properties of 

palladium doped ZnO. The origin of ferromagnetism after palladium doping is speculated. 

Improvement in band gap value of doped ZnO is observed when the Hubbard potential is 

applied on palladium atoms in supercell. Total energy of the system found to be stable for 

ferromagnetic state after ensuring the convergence criteria. A strong p-d hybridization 

between the metal dopant and host anion results in spin polarization of anion which 

ultimately coupled ferromagnetically with dopant atom. Present study can provide valuable 

information and insight into the physics of dilute magnetic semiconductors regarding their 

structural and magnetic properties along with applications in future spintronic devices. 
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ABSTRACT 

 

Density functional theory (DFT) when employed with different exchange correlation 

functionals and Hubbard potential resulted in novel change in structural, optical and magnetic 

properties of un-doped and doped materials. Generalized gradient approximation (GGA) and 

GGA+U (where U is the Hubbard potential) calculations are applied for comparative analysis 

of Manganese doped spinel magnesium aluminate. Substitution of magnesium with 

Manganese is evident from existence of high localized states at the Fermi level corresponding 

to d-orbital of Manganese. The ferromagnetic coupling due to strong p-d hybridization 

between Manganese and oxygen reveals in ferromagnetic ordering in the system. 

Ferromagnetic coupling would be responsible for the spin polarization and half metallicity in 

these materials. Furthermore, the value of Hubbard potential is optimized between 1 and 7 

eV. The shift in Fermi level towards conduction band is observed with increasing Hubbard 

potential. The presented results provide evidence of half metallicity and origin of 

ferromagnetism. A combination of magnetic and semiconducting properties makes these 

materials best candidate for future spintronic applications. 
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ABSTRACT 

 

Polyaniline (PANI) composites with silver nanoparticles in the presence of surfactant and 

without surfactant were synthesized by in situ polymerization method. UV-Vis spectra and 

FTIR spectra were used to characterize the synthesis of composites. The electrical 

conductivity measurements at 50 Hz and 100 kHz frequencies were done by using LCR 

meter. The conductivity measurements of composites showed a fascinating trend as a 

function of Ag contents. in composite. It was observed that Ag particles are not properly 

dispersed in the polymer, matrix, without surfactant. Upon adding surfactant along the Ag, it 

helps in proper dispersion of Ag in the matrix. Due to proper dispersion, Ag was able to 

develop conducting network in the matrix and give better rise in conductivity as compared to 

when Ag was used without surfactant. However, one can say that by adding surfactant 

impartment of the properties of Ag particles was enhanced. 
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ABSTRACT 

 

Ferromagnetic materials Iron, Cobalt and Nickle have been widely applied for the synthesis 

of (0D) zero-dimensional nanoparticles, (1D) one-dimensional nano-wires and (2D) two-

dimensional nano-films due to their importance on technological applications and 

Fundamental research. Among them nano-rods/wires have various applications in electronics, 

magnetism, information processing, catalysis, optics, electrochemistry, magnetic recording 

media, etc. Ferromagnetic Magnetic nanorods like iron cobalt, Nickel and their allow are 

ideal materials for the fabrication of micro/nano devices which can be actuated outside by 

means of external magnetic field. There are different methods for the synthesis of nanorods 

such as vapor liquid solid growth, microlithography, and template based deposition. The 

process used here the simplest method to fabricate nanorods of Nickel using electroplating is 

called as “template assisted electroplating” electrochemical deposition of Nickel (Ni) within 

the hexagonal pores of an Anodic Aluminum Oxide (AAO) membrane. This method is 

simple, economical and can be used with controlled geometry and morphology for mass 

production. In this study AAO membrane was used as a template which was fabricated by 

using two step anodization in oxalic acid. After second step anodization, the barrier layer was 

removed by a step down voltage method for the preparation of DC electrodeposition. The 

pore widening process was done phosphoric acid. Nickel sulphate, boric acid and Glycerin 

was used as a electrolytic solution for 10 minutes at 45°C. The fabrication results of AAO 

membrane without barrier layer and cobalt nanorods are shown in Figures. 
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ABSTRACT 

 

Herein, we study structure-property relationship between the four electron-donor ancillary 

ligands denoted as SD-22, SD-24, SD-26 and SD-28. The molecular structures of all the four 

dyes were confirmed using FTIR, 1H-NMR and mass spectrometry. The ground state 

oxidation potentials were measured by cyclic voltammetry and were found to be 

thermodynamically favorable for dye regeneration and electron injection into the conduction 

band edge of TiO2. The photovoltaic properties were evaluated under 1.5 AM standard 

illumination condition and compared to Z907. The overall conversion efficiency was in the 

following order SD-22 > SD-28 > SD-26 > SD-24, and SD-22 (7.31%) outperformed the 

benchmark Z907 (7.02 %) in the photovoltaic performance. SD-22 sensitizer has N,N-dialkyl 

group attached to benzene in comparison to SD-24 which do not have aromatic benzene ring. 

This extended conjugation of aromatic ring translates in terms of overall power conversion 

efficiency which is 7.31% and 4.23% for SD-22 and SD-24 respectively. Substitution at –

ortho position of N,Nʹ-dialkyl based ancillary ligands based ruthenium dyes SD-26 and SD-

28 with –OCH3 and –OC6H13 also demonstrates the donating effect as well as steric effect of 

alkyloxy auxochromes. 
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ABSTRACT 

 

ZnO is used in optoelectronic properties and potential applications in many devices such as 

solar cells, flat-penal displays (FPD) and light-emitting diodes (LED), Gas and Light sensors. 

The First Principle study of band-gap engineering in Ti doped ZnO is discussed by using Full 

Potential Linearized Augmented Plane Wave (FP-LAPW) based on Density Functional 

Theory (DFT). The ZnO has wide band gap (3.37 eV) as well as large excitation binding 

energy (60 m eV) at room temperature. In this research we used WIEN2k code based on 

Density Functional Theory (DFT) to investigate the Band gap variation with Transition 

metals (X = Ti, Zr) doped in Zinc Blende-Zinc Oxide (ZB-ZnO). Furthermore, the band gap 

energy will be discussed by studying exchange correlation energy as a functional of density 

and external potential with the help of simplest approximations. Engel-Vosko Generalized 

Gradient Approximation (EV-GGA) is used to calculate the better results of band gap of pure 

ZnO, than other theoretical calculations like Local Density Approximations LDA and GGA. 

By using the EV-GGA model the value of pure ZnO is 1.2 eV direct band gap. Previous 

value of band gap for pure Zinc oxide is 0.8 e V with GGA model. It is found in Ti doped 

ZnO, the band gap is increased by increasing the doping concentration i.e. x = 12.5% and 

25% Consequently, Fermi level shift more toward the conduction band. Ti doped ZnO 

enhance the band gap due to strong hybridization of d states of Ti and p states of O. 

furthermore, the lattice constants of Ti doped ZnO decreases as doping concentrations 

increasing. 
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ABSTRACT 

 

Fluoride based nanoparticles of upconversion materials (UCNPs), (e.g. NaLnF4; Ln = 

lanthanides) especially doped with paramagnetic elements, are considered ideal for 

biomedical applications because of dual biomedical imaging functionalities such as magnetic 

resonance imaging (MRI) as well as photoluminescence imaging. The objective of the study 

was to explore the effect of Fe and Mn co-doping on morphology, magnetic characteristics 

and upconversion emission properties of UCNPs. Hydrothermal technique was employed to 

synthesize all the (doped and undoped) UCNPs, with the use of oleic acid as capping agent, 

under identical experimental conditions. The results indicate that co-doping can successfully 

reduce the size of UCNPs to sub 50nm range as compared to undoped samples which result 

in micron sized rods. Additionally, the resulting doped UCNPs show typical paramagnetic 

characteristics which can impart MRI-T1 contrast imaging characteristics to these particles. 

The upconversion characterization reveals that the doping can tune the intensity of the 

emission wavelengths from green region to near-infra red region which is desirable for 

photolumiscecne imaging. The emission intensity ratio of red to green (R/G) was also 

increased and the effect was more pronounced with Mn doping as compared to that with Fe 

doping. Finally, the oxidation of these oleic acid capped UCNPs was performed to disperse 

these particles in polar (e.g. H2O) solvents such as water. 
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ABSTRACT 

 

Pakistan is facing acute energy problem. Energy demand is increasing day by day which 

resulted in exploring renewable energy sources. Solar energy is one of the major energy 

sources after hydral energy sources. Solar Photovoltaic (PV) cells are used to harvest solar 

energy. Solar PV systems require continuous monitoring for their better performance. PV 

systems installed at remote locations also require continuous monitoring. Many resources 

such as financial, managerial and labour are required for their proper maintenance and 

smooth working. Remote monitoring capabilities provide information well before time when 

system’s performance is degraded or is likely to fail. It will save many resources and 

preventive measures will be taken where and when they are necessary. The overall operating 

cost will be reduced in this manner. In this paper, a new technique is proposed as a solution. 

The proposed technique uses several sensors to take data from different parts of PV system. 

This data is then transmitted to user by using Global System for Mobile Communication 

(GSM) channel for communication i.e. by sending and receiving text messages when 

prompted by the user or whenever there is a fault in the system. This paper focuses on the 

development of a module based on our proposed technique and it can be used for domestic as 

well as commercial purposes. 
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ABSTRACT 

 

In the present investigation, the photocatalytic degradation ability of biologically formed 

copper oxide nanoparticles (CuO-NPs) was enlighten for methylene blue (MB) chosen as a 

model dye. The selected green source for the synthesis of CuO-NPs was ‘Kiwifruit’ juice. 

The sequential study for the degradation of MB was furnished in a proper photocatalytic 

setup and the reaction was monitored under UV-Vis spectrophotometer. The mechanism of 

photocatalytic degradation of MB was devised and discussed in detail. Different types of 

structural properties of CuO-NPs were analyzed by UV-visible spectroscopy, fourier 

transform infrared spectroscopy (FTIR), scanning electron microscopy (SEM), atomic force 

microscopy (AFM), X-ray diffraction analysis (XRD), particle size distribution and zeta 

potential measurements. The band gap of CuO-NPs was calculated by UV-visible absorption 

spectrum. The reaction kinetics of photocatalytic degradation of MB was estimated as well. 

Conclusively, this study offers facile and eco-friendly method for the preparation of CuO-

NPs with their subsequent use in the photocatalytic degradation of dyes. 
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ABSTRACT 

 

Recently, natural fibers reinforced composites have gained interest for automotive, 

packaging, furniture and construction applications due to their attractive properties such as 

environmentally friendly nature, low cost, specific strength, recyclability and low density. 

Cellulose fibers have abundant hydroxyl functional groups on their surface, which makes it 

difficult for them to be dispersed effectively in non-polar polymers. To overcome this issue, 

the surface treatment of chopped cellulose fibers was with maleated high oleic sunflower oil 

(MSOHO) at 150 ºC was done in this work. The unsaturated polyester composites with 1, 2 

and 3 wt. % of treated and untreated fibers loadings were developed by a high-speed 

mechanical mixing. To determine the effect of MSOHO treatment on the fibers, fibers were 

pretreated with 2.5, 5 and 10 vol. % of MSOHO. The FTIR spectra confirmed that the 

MSOHO attached with the fibers by the formation of an ester linkage between fibers and 

MSOHO. The treated fiber composites showed lower water absorption than untreated fiber 

composites. To study the effect on mechanical properties of composites, tensile and 

compression tests were conducted. Treated fibers composites showed better mechanical 

properties than untreated fibers composites. The 5 vol. % MSOHO treated cellulose fiber-

based composites offered greater ductility, which was ca. 4× greater than neat polyester. 
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ABSTRACT 

 

Graphene oxide (GO), a derivative of graphene, is a single layered material in which sp
2
 

bonded carbon atoms are arranged in honeycomb lattice but the layers are laced with 

excessive oxygen-bearing functional groups. GO is a cheap alternative of graphene as it can 

be produced in large quantities and hence is used extensively for the development of polymer 

nanocomposites with better thermal, mechanical and barrier properties. Due to its functional 

groups, GO is readily dispersible in various polar polymers; however, it cannot be dispersed 

well in non-polar polymers such as polyethene, polypropylene, etc. For enhancing GO 

dispersion in non-polar polymers, it is required to functionalize GO with non-polar ligands. 

In this work, the functionalization of GO was carried out with maleated high oleic sunflower 

oil (MSOHO). MSOHO was synthesized by reacting maleic anhydride with high oleic 

sunflower oil at a temperature of 150 ºC. The synthesized MSOHO and functionalized GO 

(FGO) were characterized by fourier transform infrared spectroscopy (FTIR) and 

thermogravimetric analysis (TGA). The morphology of GO and FGO was observed by 

atomic force microscopy (AFM). The effect of functionalization on dispersion quality of GO 

was observed in water, ethanol, isopropanol, acetone and xylene for different times. GO and 

FGO showed homogenous dispersion in water and ethanol but no dispersion in acetone and 

xylene after 1 h of sonication. In contrast to GO, FGO showed poor dispersion in water. FTIR 

showed that ester group of MSOHO attached itself to the surface of GO. It was found that 

FGO has hydrophobic nature and less dispersion in water compared to GO. The TGA 

revealed that the thermal stability of FGO was superior to GO with a weight loss of 55 and 

93%, respectively. GO and FGO were also dispersed in acrylonitrile butadiene styrene (ABS) 

polymer at 1 wt. % by solution mixing technique followed by injection molding. The 

mechanical properties of composites were studied and compared. The results showed that 

MSOHO treated GO produced composites with lower mechanical properties than the 

composites produced with unfunctionalized GO due to the inability of MSOHO to develop 

chemical bonding with ABS at a processing temperature of composites. The study also 

highlighted that unfunctionalised GO neither deteriorates nor improves mechanical properties 

of ABS at 1 wt. % concentration. 
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ABSTRACT 

 

This article provides the importance of study of relation between the pressure and 

temperature to achieve the super-critical point of water to dissolve the ZnO powder which is 

insoluble in ordinary water, for this purpose a very low prize autoclave is fabricated which is 

now not able to use for the Growth of bulk ZnO but can be explained the behavior of boiling 

point of water at different pressures. 
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ABSTRACT 

 

ZnO nanorods were grown on glass substrate with silver comb-like electrodes using low cost 

hydrothermal method for 24 hrs. and annealed at 200 for 30 min. The rods were well aligned 

and oriented along c-axis with hexagonal shape. Further for the improvement of different 

properties of ZnO, transition metal Ni was doped in ZnO and Ni –ZnO thin films were 

deposited on glass substrate using low cost spin coating method. The Ni content was 0.03 

mol% and annealing temperature was 500 which is optimized condition to obtain best 

crystallization quality and smooth surface. This study provides the low cost fabricated 

nanostructures which could be further used for different type of device miniaturization such 

as transistors, diodes and several types of gas sensors. 
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ABSTRACT 

 

The M-type Gd substituted Calcium-Barium hexaferrite with nominal compositions 

Ca0.5Ba0.5GdxFe12−xO19 (where x = 0, 0.05, 0.1, 0.15, 0.2, 0.25) were prepared by sol-gel 

method. The structural, magnetic and microwave properties were investigated systematically. 

The analysis of X-Ray Diffraction (XRD) patterns showed two phases i.e. M-type hexaferrite 

phase along with hematite phase α-Fe2O3 up to Gd = 0.10 at. % while at higher Gd 

concentrations, a trace of GdFeO3 phase appeared. The Scanning Electron Microscopy 

(SEM) showed plate-shaped grains. From High Resolution Transmission Electron 

Microscopy (HRTEM) of selected compositions showed d-spacing’s corresponding to three 

different phases observed from XRD. The room temperature magnetic properties were 

measured with VSM at maximum applied field of 15 kOe. The magnetic properties varied 

with Gd addition and also with volume fractions of various phases present. The coercivity 

and remanence followed the generally observed inverse behavior. The microwave complex 

permittivity and permeability of above compositions were performed for the frequency range 

of 2 – 11 GHz (cavity perturbation method). The complex permittivity and complex 

permeability showed frequency dependence while in one case it also showed some impact of 

Gd substitution. All the compositions exhibit low magnetic loss with frequency except Gd = 

0.1 at.%. Such type of materials can be used for microwave devices in GHz range and are 

suitable to be used in permanent magnets. 
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ABSTRACT 

 

Polyurethanes (PURs) are an exclusive class of polymers with wide range of applications 

from footwear to aerospace industries. In this study, cellular PUR was synthesized by 

adopting a very simple synthesis process at ambient conditions. The composition of PUR 

includes Toluene diisocyanate (TDI), Polyethylene glycol (PEG, 1000g/mole) and Butane 

diol (BDO). Fourier transform infrared (FTIR) has confirmed the molecular structures of 

synthesized PUR by disappearance of –NCO band near 2300cm
−1

. The redox activity of 

synthesized PUR was studied using methylene blue dye solution in neutral conditions. The 

UV-Vis spectroscopic results proved cellular PUR as excellent redox catalyst by vanishing 

characteristic peak at 665 nm. Decolorization of dye solution was observed in only 12 

minutes with PUR. While blank solution was decolorized in 22 minutes. Reduction process 

was accelerated with increase in PUR dose and decrease in dye concentration. Hence it can 

be concluded that such materials have an immense potential to be used as heterogeneous 

redox catalysts. 
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ABSTRACT 

 

Composites are formed to improve different desired properties such as strength, stiffness, 

modulus, impact, heat resistance, weather resistance, etc. in order to use for the applications 

of aerospace, automobiles, coatings, flame retardants, packaging materials, infrastructure, 

electronics, sensors and many others. The extent of improvement depends on the amount and 

type of reinforcing agent used in a particular matrix. During the last few decades carbon 

nanotubes, nanoclays and 2D materials such as graphene have been used as reinforcing 

agents for enhancement of properties. This work examines the mechanical properties of the 

composites of polyethylene as a thermoplastic polymer matrix with 2D molybdenum 

disulfide (MoS2) using various ratios of 0.57, 1.07, 1.57 wt.% as a reinforcing agent. 

Nanocomposites were prepared by melt mixing method followed by compression molding. 

The structural and mechanical properties of these nanocomposites were investigated by XRD, 

FTIR, UTM and DMA. The results of these tests are compared with that of the polymeric 

materials without nanofiller. The results of this study will be advantageous for use in civil 

engineering applications including various types of geosynthetics, pressure, corrugated pipes 

and retention tanks, packaging and electric cables. 
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ABSTRACT 

 

Bilayer CeO2/TiO2 films with high-k dielectric property were prepared by RF magnetron 

sputtering technique at room temperature. Effect of post thermal annealing on resistive 

switching properties of bilayer CeO2/TiO2 films in O2 ambient at different temperature in the 

range of 350–550°C was investigated. Our results revealed that the bilayer film had good 

interfacial property at 500°C and this annealing temperature is optimum for different RS 

characteristics. Results showed that bilayer CeO2/TiO2 film perform better uniformity and 

reliability in resistive switching at intermediate temperature (i.e. 450°C and 500°C) instead of 

low and high annealing temperature (i.e. 350°C and 550°C) at which it exhibits poor 

crystalline structure with more amorphous background. Less Gibbs free energy of TiO2 as 

compared to CeO2 results in an easier re-oxidation of the filament through the oxygen 

exchange with TaN electrode. However, the excellent endurance property (>2500 cycles), 

data retentions (105 s) and good cycle-to-cycle uniformity is observed only in 500°C 

annealed devices. The plots of cumulative probability, inessential memory parameter, show a 

good distribution of Set/Reset voltage. 
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ABSTRACT 

 

In the present study Co/SnO2, Ni/SnO2 and Ni-Co/SnO2 catalysts have been prepared by MW 

mediated co-precipitation process, also characterized by different technique including FT-IR, 

XRD, EDX, and SEM. EDX analysis confirmed existence of both Co and Ni in doped sample 

of Ni-Co/SnO2. The XRD results confirmed that the average crystallite size of catalyst 

enhanced with calcining temperature and is in range of 4.27 nm to 8.52 nm. The SEM images 

show that the prepared catalysts are formed crystalline but the particles show a strong 

tendency to agglomerates. Catalytic applications of prepared catalysts on reduction of 4-

nitrophenol was analyzed by UV-Vis Spectrophotometer. Ni-Co/SnO2 shows 90.5% 

conversion for 4-NP reduction so it can be stated that Ni-Co/SnO2 effectively and efficiently 

converts 4-nitrophenol(4-NP) into 4-aminophenol (4-AP). 
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ABSTRACT 

 

In this research work, cobalt nanoparticles have been synthesized by using Calotropis 

gigantea natural plant extract as reducing agent. Calotropis gigantea species are considered 

common weeds in some parts of the world, has high medicinal value and rich in polyphenols 

antioxidant and has been used for reduction of metal ions. Its extraction is simple and cost-

effective and it can reduce the cobalt ions easily without involvement of any external 

chemical agent. The bio-reduction of cobalt nanoparticles was analyzed by UV-Vis 

spectrometer and further characterized by FTIR and SEM as a function of time and 

concentration. The synthesized cobalt nanoparticles were uniform and elliptical shape with 

average diameter 40-55 nm. These nanoparticles were active against both gram positive and 

negative bacteria indicating their broad spectrum antibiotic ability. 
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ABSTRACT 

 

Chitosan is a biopolymer which is considered as an efficient adsorbent with high pollutant 

binding capacity due to the presence of amine and hydroxyl group in the backbone structure. 

The specific application of chitosan to wastewater treatment requires its chemical 

modification to enhance its heavy metal sorption ability from polluted water. These 

modifications not only decrease the solubility of modified chitosan in organic and mineral 

acids but also increase its resistance to biodegradation and thermal degradation. In the current 

research, chitosan was chemically treated with Diammonium Phosphate (DAP) and 

Diammonium Phosphate DAP/ Ethylene diamine tetraacetic acid (EDTA) to increase its 

stability and improved sorption capacity. Synthesized materials were analyzed using TGA 

(Thermo-gravimetric analysis) to study the thermal degradation. FTIR and SEM (Scanning 

electron microscopy) were used to investigate the chemical structure and surface morphology 

of modified chitosan. X-ray Diffraction (XRD) was used to analyze the crystallinity before 

and after modification. Batch adsorption experimentation showed the percent removal of lead 

as 92% for DAP while 96% for DAP-EDTA-cross-linked chitosan. The kinetic data showed 

better fit to the pseudo second-order model. 
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ABSTRACT 

 

For over 5000 years, petroleum has been utilized in its unrefined form. Petroleum is first 

explored by geological surveys and then extracted from the earth surface by drilling 

operation. Drilling is an expensive and risk involving operation in oil & gas industry. 

Millions of dollars needed for drilling of oil or gas well. Hence, drilling operation is one of 

the most important operations in petroleum industry. It is obvious that problems and failures 

occur when even a properly planned oil well is drilled. These problems can prove to be very 

costly. This study focuses the failures of drill pipe and recommended remedies to minimize 

them. Since drill pipe is subjected to dynamic and periodic loading, many of its areas are 

vulnerable to stresses. These stresses weaken the drill pipe and lead it toward failures. In this 

study, all the known failures of drill pipe such as Twist-Off, Corrosion Fatigue, Hydrogen 

Induced Cracking, Parting, Collapse & Burst etc. are discussed comprehensively (i.e. 

occurrence, causes and surface indications) along with recommended preventive measures to 

reduce them. For this purpose, literature has been reviewed and some useful data has been 

collected related to failures. It is concluded that fatigue is the root cause of failures of drill 

pipe and this failure can be reduced by taking some remedies like periodic inspection of drill 

string, controlling drill sting vibrations etc. 
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ABSTRACT 

 

Heavy metal ions have become an ecotoxicological hazard of prime interest and increasing 

significance, because of their accumulation in living organisms. The impact of toxic metal 

ions can be minimized by different technologies, viz., chemical precipitation, membrane 

filtration, oxidation, reverse osmosis, flotation and adsorption. But among them, adsorption 

was found to be very efficient and common due to the low concentration of metal uptake and 

economically feasible properties. Cellulosic materials are low cost, and widely used, and very 

promising for the future. These are available in abundant quantity, are cheap and have low or 

little economic value. In this paper, the removal of copper and cadmium ions from aqueous 

solution using activated carbon was studied. A series of experiments were conducted for the 

optimization of the parameters such as effect of adsorbent mass, effect of pH, effect of initial 

concentration and effect of agitation time were studied. Different techniques such as 

Scanning Electron Microscopy, X-ray Diffraction and Fourier Transform Infrared 

Spectroscopy has shown that activated carbon has good surface properties and presence of 

C=O and S=O functional groups at its surface make it a good adsorbent as shown by Fourier 

Transform Infrared spectroscopy (FTIR). The experimental data was analyzed by Linear, 

Freundlich, Langmuir and Temkin isotherms models. The studies show that the adsorption 

follows the Freundlich isotherm for both copper and cadmium because the regression 

coefficient values are close to one. It exhibit heterogeneous energy site and has shown 

multilayer adsorption hence activated carbon would be useful for the economical treatment of 

wastewater containing copper and cadmium metal. 



Abstract ID: 78 

Page | 94  

Experimental Study on the Flexural Behavior of Composite RC 

Beams Having an ECC Layer at the Bottom 

Yousaf Ali
a
 and Sajjad Wali Khan

a
 

a. University of Engineering & Technology Peshawar, Pakistan 

 

ABSTRACT 

 

The primary aim of this research was to investigate the flexural behavior of composite RC 

beams having an ECC layer at the bottom face. ECC is a mortar based composite reinforced 

material, which has improved properties of high ductility, tensile and flexural strength. For 

this purpose, four full scale composite ECC beams and two controlled concrete RC beams 

were casted and tested under third point bending in the straining frame. Two different layers 

having thickness of 75 mm and 100 mm were used to study the effect ECC layer thickness. 

Control concrete of 1:1.75:2.75 was designed for 5 ksi compression strength and 1:2:3 was 

designed for 4 ksi compression strength. The ultimate load for composite beams was found to 

increase by 2% & 5% for 75 mm and 100 mm ECC layer respectively, as compared to RC 

Control beams. Similarly, the cracking load for the composite beams was increased by 24% 

and 41% and yield loads increased by 10% and 16% for 75 and 100 mm layer of ECC 

respectively. Furthermore the mid span deflection of the beams was observed to increase at 

crack load & yield load, and was found slightly decrease for ultimate load. 
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ABSTRACT 

 

In the present study, indigenous clay from Khojak mountain range near Purana Chaman 

Karaiz, Chaman, Balochistan, Pakistan, was investigated a potential adsorbent for the 

removal of toxic methyl blue from aqueous solutions. The effect of adsorbent dosage, pH of 

solution, time of contact and temperature for the removal of dye has been studied. Maximum 

removal of dye has been possible at about 40 minutes; at a pH 1.0 under the batch test 

conditions. It was found that the pseudo-second-order mechanism is predominant and the 

overall rate of the metal adsorption process appears to be controlled by the more than one-

step. Adsorption isothermal data was examined by applying Langmuir, Freundlich, Timken 

and Dubinin-Radushkevich isotherms model. Based on R
2
 and χ

2
 the equilibrium sorption 

data was better fitted to Langmuir. Thermodynamic parameters such as free energy change 

(ΔG°), enthalpy change (ΔH°) and entropy change (ΔS°) have been calculated respectively, 

revealed the spontaneous, endothermic and feasible nature of adsorption process. 
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ABSTRACT 

 

Approximately 40% of energy consumption is in building sector and is increasing 

continuously. It is because of the increasing living comforts of the occupants in the buildings. 

The main parameters of comfort within indoor environment are visual, thermal, air quality 

and humidity. The energy saving and the attainment of the indoor illumination comfort index 

are the main challenge for the automated buildings. Visual comfort has been a challenging for 

the researchers to meet the energy demands of these systems in buildings. In that context, an 

effort has been made to develop a non-linear empirical model for energy consumption and 

visual comfort in this paper. Since, these both objectives are in contradiction and can’t form 

any direct relationship. However, these objectives can be described which is so far 

challenging to drive the behavioral relationship model in linguistic terms. Considering this, 

black box approach for fuzzy inference system mapping model has been developed. To drive 

out the most appropriate empirical model function, the fuzzy inference mapping system has 

employed various rule base and membership function mappings. The developed model 

function is significant and can be further employed in the optimization of energy and visual 

comfort within the buildings. 
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ABSTRACT 

 

Silica is known for its chemical inertness, high temperature resistance and fire resistance and 

resistance to cut. If Silica based nano-structures grown on textile substrate, we can impart 

same characteristics to fabric. Silica nanostructures were grown on cotton fabric using dip 

and dry method and direct growth after fabric treatment with catanizer. Growth and structures 

morphology was analyzed under Scanning Electron Microscope. Dip and dry method was 

considered to be useful for high density growth whereas direct growth provides non uniform 

growth. Functionalized fabrics were subjected to cut resistance and flammability tests. It was 

proved that silica grown fabrics have improved functionalities as compared to 

controlled/conventional fabrics. Coating silica nano structures fabric with Poly-Ethylene-

Glycole (PEG) imparts shear thickening effect which is useful for puncture resistance 

applications. 
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ABSTRACT 

 

Copper oxide (CuO) is a p-type semiconductor with low band gap and low electrical 

resistance values. CuO nanoparticles are well-known because of their various applications in 

nanofluids, superconductors, photocatalytic degradation, optical, biosensors, electrical, gas 

sensors and in catalysis. In current research, the precipitation method was used to prepare 

CuO nanoparticles. For the synthesis of CuO nanoparticles NaOH, copper nitrate with tri 

hydrate, distilled water and absolute ethanol were used. All the solutions were mixed, stirred 

and heated to get black precipitates. The formed precipitates were cooled at room temperature 

and centrifuged to remove the unnecessary products. The synthesized materials were purified 

and washed several times with absolute ethanol and deionizer water until the pH reached at 7 

and calcined at different temperatures. The structural characterization, morphology and 

optical properties of the synthesized materials were analyzed by X-ray Diffraction technique, 

Scanning electron microscope and UV-Vis spectrophotometer. CuO nanoparticles with 

monoclinic crystalline structure were verified by XRD spectrum. SEM results showed that 

the CuO nanoparticles were systematically distributed and spherical in shape. The results of 

UV-Vis spectrophotometer revealed that the band gap of CuO nanoparticles was found 2.6 

eV. The particle size calculated by using Sharrer’s formula was found ≈14.54 nm and it was 

intensely depended upon calcination temperature and reaction time. 



Abstract ID: 83 

Page | 99  

Impact of Waste Marble Dust on the Sustainability of Cement 

Sand Mortar 

Muhammad Israr
a
, Khan Shahzada

b
 and Sajjad Khan

b
 

a. National Institute of Urban Infrastructure and Planning, University of Engineering and Technology, 

Peshawar 25000 

b. Department of Civil Engineering, University of Engineering and Technology, Peshawar 25000 

 

ABSTRACT 

 

The cement manufacturing practice is a key donor to greenhouse gas emissions and reduction 

of natural assets. Waste Marble Dust (WMD) on the other side is a cheap and environmental 

demeaning form of marble processing units, which if used in civil works will create 

Sustainable Structures (SS) and will save our environment from degradation with positive 

impact on our country’s Gross Domestic Product (GDP). This paper states the sustainability 

of cement sand mortar integrated with WMD. The outcome of WMD on the mechanical 

properties of cement sand mortar has been studied using five samples incorporated with 

varying magnitude of WMD (upto 20%) and evaluated for Compressive Strength, Tensile 

Strength, Permeability, Flow, Bulk Density and Air Content mechanism. Results obtained 

show that 10% substitution of cement by WMD provided competent results. 
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ABSTRACT 

 

Laser Induced Breakdown Spectroscopy (LIBS) has wide range of applications. In most 

general application the technique is used for elemental analysis of materials. LIBS analysis is 

often performed by focusing pulsed laser radiation onto a sample to ablate material that is 

atomized and thermally excited in the resulting plasma to emit characteristic radiation. In 

proposed work we improved limit of detection (LOD) condition, precision and accuracy. In 

present study LIBS technique was applied on impure silver (Ag) sample for qualitative and 

quantitative analysis. Four samples of silver and zinc (Ag-Zn) having concentrations 95% - 

5%, 90% - 10%, 80% - 20%,  50% - 50% were prepared. An Nd-YAG laser (Quantel 

Brilliant) operating at fundamental mode (1064 nm) was used to irradiate the sample. 

Elemental analysis was performed by observing the emitted radiation when laser falls on it. 

Controlling some factors such as the structure of the sample surface, amount of ablated 

material and irradiance gave better results. Percentage level of elements was found in silver 

alloys. Electron number density and plasma temperature was studied through Stark 

Broadening condition and Intensity ratio method. The plasma temperature has been 

calculated by Intensity ratio method by utilizing is 1st two lines of silver [4d10 5p 2P3/2 → 

4d10 5s 2S1/2] at 328.068nm, [4d10 5p 2P1/2 → 4d10 5s 2S1/2] at 338.289nm. The value of 

plasma temperature and number density of electron increase by increasing the energy of laser 

pulse, and gave maximum value at energy (110 mJ). And as the concentration of Silver with 

in the sample decrease temperature also decrease calibration curve was drawn for silver 

alloys and the results was compared with the standard results. 



Abstract ID: 85 

Page | 101  

Synthesis and Characterization of Chromium doped Zinc 

Sulphide Nanoparticles 

Sadaf Rasheed
a
, Muhammad Yaseen

a
 and Shahida Majeed

a
 

a. University of Agriculture Faisalabad 

 

ABSTRACT 

 

In the present work Synthesis and characterization of Cr doped ZnS nanoparticles have been 

reported. Nanoparticles of Zn1−xCrxS have been synthesized by co-precipitation method by 

using 2-mercaptoethanol as capping agent. Zinc acetate Zn(CH3COO)2.2H2O, sodium 

sulphide (Na2S) and chromium oxide (CrO3) were used as precursor. The effect of Cr doping 

on the structural, optical and morphological properties of these prepared particles were 

studied. Properties were analyzed by X-ray diffraction, UV-Vis spectroscopy and scanning 

electron microscope. No mixed phase was observed by XRD analysis and XRD patterns 

showed the cubic zinc blende phase of the Cr Doped ZnS nanoparticles with preferential 

orientation along (111), (220) and (311) planes. The average size of nanoparticles lay in the 

range of 27-30nm calculated by Sherrer formula. To find the direct band gap absorption 

spectra has been attained by UV-Vis spectroscopy. It was observed that increase the molar 

concentration of Cr the optical band gap increase and the band gap energy values were in the 

range 3.85-4.05 eV. This is attributed to size quantization effect due to the small size of the 

particles. SEM results revealed that incorporation of dopant chromium atom causes to reduce 

the size of nanoparticles. In the prepared nanoparticles the homogeneous and uniform particle 

size distribution observed by the SEM. 
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ABSTRACT 

 

In the present work Synthesis and characterization of Cr doped CdS nanoparticles have been 

reported. Cr doped CdS nanoparticles were synthesized at room temperature using simple 

chemical co-precipitation method. Chromium acetate dehydrate Cr(CH3COO)2.2H2O, 

Cadmium acetate dehydrate Cd(CH3COO)2.2H2O and (NH2)2CS thiourea solution were used 

as precursor. Prepared Cr doped CdS nanoparticles were analyzed using XRD (X ray 

diffraction), SEM (scanning electron microscopy) and UV-vis spectroscopic techniques for 

the study of phase structure, band gap, morphology and optical properties of prepared 

samples. XRD results revealed that all the patterns of the X-ray reflection of CdS:Cr 

nanoparticles were in good agreement with the cubic zinc blend structure and the particle size 

calculated by Sherrer’s formula was found 26-28 nm. SEM results revealed that incorporation 

of dopant chromium atom causes to reduce the particle size. Furthermore homogeneous and 

uniform particle size distribution was observed by SEM in prepared nanoparticles. Quantum 

confinement effect affiliated with Nano regime particles was confirmed by the results from 

UV-vis spectroscopy. Doping of chromium in cadmium sulphide may present fascinating 

magnetic and magneto optical properties. 
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ABSTRACT 

 

Cobalt-doped CdS nanocrystals (NCs) were synthesized by using aqueous chemical co-

precipitation method and Cd(Ac)2.2H2O (cadmium acetate dehydrate), Co(Ac)2.4H2O (cobalt 

acetate tetrahydrate) and sodium sulphide Na2S as precursor. Their structural, morphological 

and optical properties were analyzed by using XRD, SEM and UV-Vis spectroscopic 

techniques. XRD analysis with a shift in the diffraction peaks and compression in the lattice 

revealed that Cobalt doped cadmium sulfide nanocrystals have β-phase cubic zinc blend 

structure. SEM images confirmed fine structure of crystals. The blue shift in the spectra and 

the band gap value of Co-doped CdS NCs was estimated using reflectance UV 

spectrophotometer. Cobalt-doped cadmium sulphide nanocrystals has wide range of 

applications in light emitting diodes, solar energy conversion, nonlinear optics, thin film 

transistors, X-ray detectors and as window material due to high absorption coefficient. 
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ABSTRACT 

 

Ni doped ZnS nanoparticles were synthesized by using simple precipitation method and Zinc 

acetate [Zn(CH3COO)2], thioglycerol [C3H8O2S], sodium sulphidenanohydrate [Na2S.9H2O] 

and nickel acetate [Ni(CH3COO)2] were used as raw materials. Structural, optical and 

morphological properties were studied by using different techniques like XRD, SEM and 

UV-vis spectroscopy. From XRD pattern, it was observed that Ni doped ZnS nanoparticles 

have zinc blend structure with no secondary phase. SEM images revealed that with increasing 

the concentration of Ni, particle size reduce. Particle size was 25-30 nm according to SEM 

images and that was in good contact with XRD results. From UV-Vis spectroscopic results it 

was observed that synthesized nano particles exhibited band gap of about 4.1 eV 

demonstrating the Ni incorporation in the ZnS nano particles structure. Ni doped ZnS may 

use in infrared, visible and transparent optics. 
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ABSTRACT 

 

Zinc Oxide nanoparticles are of much importance because of their wide range of applications 

in different fields such as window material for display, UV-detectors, solar cells, cosmetics 

and light emitting diodes. The Ni doped zinc oxide nanoparticles has gained much research 

attention in the past few years. Co-precipitation technique were used for the formation of Ni 

doped ZnO nanoparticles. We used SEM, XRD and UV visible spectrophotometer for the 

characterization of samples. Ni doped ZnO were used to study the effect of Ni doping. These 

differences were belonged to their structural and morphological properties. Sources used for 

Ni and ZnO depend on the solubility of solvent, which dissolved via chelating agents. XRD 

and SEM were used to measure the size of Ni doped ZnO nanoparticles. Phase changes were 

observed in all prepared samples. Spectra of Photoluminescence were also detected in the 

samples. 
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ABSTRACT 

 

Semiconductors doped with transition metals are the most promising host material used for 

the optical application i.e. light emitting diodes and solar cell. ZnS is chemically more stable 

semiconductor material. The ZnS being an important II–VI compound semiconductor with 

direct wide band gap may be expected to be ferromagnetic at room temperature. In this 

research work, Fe doped ZnS nanoparticles have been synthesized by using Chemical 

Precipitation Route. The solution of zinc acetate and iron chloride was prepared in the 

ultrapure water. The thioacetamide was used as the precursor of Sulfur. All solutions were 

mixed together at constant stirring to form precipitate. The structural properties of the 

prepared sample were carried out by using the X-ray Diffraction technique. The particle size 

was estimated through the Scherer formula was found in the range of (30 to 50 nm). The 

average crystallite size decreased as the concentration of dopant was increased. The 

morphology and optical properties of the prepared samples were studied by using the 

Scanning Electron Microscope and UV–Visible Spectrophotometer respectively. The SEM 

results showed the homogeneity in the synthesized material. The energy band gap of the 

nanoparticles was found in the range of 3.78 to 3.80 eV. 
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ABSTRACT 

 

C. Coli bacteria belongs to the epsilonproteo class of bacteria. It is a s-shaped gram-negative 

bacteria that often found in all natural sources of water and in the warm blooded animals and 

mostly it is the major cause of abdominal pain, septicemia, diarrhea and infections in the 

intestinal track of animals and humans. In the present research work co-precipitation method 

was used to synthesize Zn1−xFexO (x = 0.0, 0.03, 0.06 and 0.09 M) nanoparticles. The 

structural characterization of the synthesized nanomaterial was done by X-ray diffraction 

technique. The mean size of the nanoparticle was calculated using Scherrer’s formula and 

was found to be ∼25.75 nm. The morphology and the formation of nanoparticles were 

evinced by scanning electron microscopy. The Zn1−xFexO was found to be an effective anti-

microbial nanomaterial and prevent the growth of C. Coli. A 15μg of Zn1−xFexO nanomaterial 

dissolved in 1 mL of dimethyl sulfoxide (DMSO) showed outstanding 89 ± 1.14 % inhibition 

activity against growth of C. Coli. 
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ABSTRACT 

 

CdS is the most important nano-material, because of its best photoluminescence properties. In 

the current research work Cd1−xCoxS (0.01 ≤ x ≥ 0.05) nanoparticles have been synthesized 

via chemical co-precipitation method. The Co-doped CdS nanoparticles were prepared by 

mixing the stoichiometric amounts of Co(Ac2).4H2O, Cd(Ac2).2H2O and Na2S aqueous 

solutions. The solution was then refluxed with constant stirring at 80°C for 90 min. The 

solution after attaining the room temperature was added with small quantity of acetone with 

stirring to precipitates. The precipitates were purified and many times washed with ethanol, 

distilled water and dried. The structural properties and morphology of the synthesized 

samples were analyzed by X-ray Diffraction technique and Scanning electron microscope 

(SEM). The optical properties of the prepared material were studied by UV/Vis 

spectrophotometer. The XRD analysis confirmed that these nanoparticles have cubic zinc 

blende arrangement. The particle size was calculated by using Shirer’s formula and found ≈ 

25 nm. 
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ABSTRACT 

 

Zinc Telluride is a semiconducting compound II-VI relatively small band gap. Zinc Telluride 

is basically an n-type material. Sometimes, Zinc telluride behaves like p-type semiconductor 

material with direct band gap of energy 2.26 eV. Zinc Telluride has many applications in 

solid state devices like, light emitting diodes (LED), solar cell, optoelectronics appliances, 

photo detectors and high efficiency multi junction solar cell. ZnTe is potentially low 

resistance environmentally stable, low cost and can easily be manufacture. We used LDA 

(Local Density Approximations) and GGA (Generalized Gradient Approximation) for 

exchanges and analysis of correlation. First principle calculation is based on the DFT (density 

functional theory) to explain the electronics and optical properties of nickel doped zinc 

telluride by using FP-LAPW + lo (full potential linearized augmented plane wave and local 

orbital’s) procedure. We explained and studied the effect of doping on its electrical and 

optical applications theoretically. The results of optical properties such as reflectivity, 

absorption coefficient, optical conductivity, refractive index and dielectric function ∈1 and ∈2 

were determined. The results of charge density and electronic band structure demonstration 

that these compounds have direct energy band gap. 
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ABSTRACT 

 

BaTiO3 is a piezoelectric material for receivers and different transducers. Sol gel method was 

used for preparation of barium titanate by considering the condition of temperature. The 

formation of barium titanate gel was formed by the reaction between titanium (IV) 

isopropoxide and barium acetate solutions. The gel was changed over to the barium titanate 

by drying and by the calcination technique. During the sintering of compacts, the rate of 

densification was created as BaTi4O9 < Ba2TiO4 < BaTiO3 < BaTi2O5. By, SEM, XRD and 

chemical analysis, the titanate powders and the barium titanate gels were characterized. The 

mean size of nanoparticles was calculated using Scherrer’s formula and was found to be 34.5 

nm. There was small contaminating impact content in coming to fruition ultrafine, stage 

unadulterated barium titanate powder. Barium titanate has a most noteworthy reflectivity of 

the materials utilized for self-pumped stage conjugation applications. Polycrystalline barium 

titanate shown PTC (Positive temperature coefficient) made it a valuable material for 

thermistors. Furthermore, automatic electric warming frameworks. 
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ABSTRACT 

 

WC-Co coatings minimize the massive losses that occur in the oil and gas industry due to 

corrosion. These losses may be in the form of total cost expenditures on corrosion control or 

it may be in the form of loss in suitability of environment due to various types of pollution 

that occurred due to it. WC-Co coatings are applied via HVOF process to Mild Steel which is 

one of the common materials used in oil and gas industry for production and transportation 

purposes. These coatings enhances the corrosion and wear resistance of mild steel which is 

confirmed by the characterization of these coatings, showing minimal porosity and improved 

hardness which was confirmed later by Vickers Hardness Test and SEM Analysis. 
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ABSTRACT 

 

Due to noval properties the research on quantum sized semiconductor nanoparticles are of 

great interest. This present study deals with preparation of ZnS nanoparticles doped with the 

nickel (transition metal). Ni-doped ZnS nanoparticles (Zn1−xNixS; with x = 0.03, 0.04, 0.05, 

0.06) were synthesized by using chemical coprecipitation method. The stoichiometric 

amounts of Zn(Ac)2, Ni(Ac)2 and Thioacetamide were dissolved in distilled water separately 

to prepare their solutions. All the solutions were mixed and stirred for 3 hrs. at temperature 

80°C. The XRD (X-ray Diffraction Spectroscopy) and SEM (Scanning Electron Microscopy) 

techniques were used to study the structural properties and morphology of the synthesized 

samples. The Optical properties of the samples were studied by using UV-Vis spectra and 

found the average band gap 3.7 eV. The Scherrer’s formula was used to calculate the particle 

size. The average particle size of the samples was ~32.66 nm which is very suitable for the 

various applications in semiconductor devices. 
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ABSTRACT 

 

Amorphous silica capsules recently are emerging as an attractive cancer theranostic option, 

employing both diagnostic and therapeutic capabilities, owing to their excellent 

biocompatibility, high surface area and ultrasound contras agent characteristics. In current 

study two different sizes of hollow mesoporous silica (MSN) capsules were synthesized by 

sol/gel emulsion approach. The size of MSN capsule is tunable in terms of experimental 

parameters. The morphology and structure of MSN was characterized using atomic force 

microscope (AFM), X-ray diffraction, Fourier transform infrared spectroscopy (FTIR) and 

Brunauer–Emmett–Teller (BET). The results show nearly mono dispersed, spherical hollow 

porous capsules with pore size in the range of 1100nm. The dispersion of the MSN capsules 

was further improved by coating PVP. 3-(4,5-Dimethyl-thiazol-2-yl)-2,5-

Diphenyltetrazolium Bromide (MTT) assay was performed to evaluate the biocompatibility 

of the capsules, using Hep-2C cancer cell line, the results indicate cell viability of more than 

65% even at concentrations of 60 nM. Finally the drug loading ability of MSN capsules was 

evaluated using ibuprofen as model drug. The drug loading capability was confirmed by 

FTIR and UV-vis spectroscopy. In short, the synthesizes MSN capsules posses high surface 

area for tumor targeting functionalization and high biocompatibility making them an 

excellent choice for targeted therapy of tumor cells. 
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ABSTRACT 

 

Nanostructured solar cells, a type of third or next-generation solar cells, include all those that 

are based on nanostructures and/or nanostructured interfaces e.g. nanowire solar cells, 

mesoscopic and quantum dot solar cells. They carry great promise towards new strategies for 

transforming solar energy into either electricity. The present work comprises studies on 1 D 

core shell chalcogenide arrays based nanowire solar cells involving ZnO nanorods as the 

anode material or as starting material to evolve chalcogenide nanostructures. The objective is 

to fabricate efficient Coper Indium Gallium (di) Sulfide (CIGS) or Copper Zinc Tin Sulfide 

(CZTS) based nanowire solar cells with low cost and environment friendly methods to 

advance this technology in our developing country. There are several challenges to surmount 

but the latent benefits are worth the efforts Arrays of one-dimensional (1-D) nanostructures 

receive much attention for their optoelectronic and photovoltaic applications due to their 

advantages in light absorption, charge separation and transportation. Copper Indium Gallium 

Selenide (CIGSe) and Copper-Zinc-Tin-Sulfide (Cu2ZnSnS4 or CZTS) are important p-type 

semiconductor material for solar cell applications. The present work involves low cost wet 

chemical synthesis of 1D nanoarrays as different variants of ZnO, ZnS/Se, CIGSe and CZTS. 

These thin film solar cells are designed with elimination of toxic Cd based buffer layer in 

order to develop environment friendly solar cell materials. The fabricated nanowire arrays 

were characterized by scanning electron microscopy and transmission electron microscopy 

for morphological analysis and structural confirmations were made by XRD and Raman 

spectroscopy. Optical properties were studied using UV/Vis photospectroscopy. The solar 

cell characteristics were studied to find Power Conversion Efficiency (PCE) upto 2.2% and 

Incident Photon to Current Conversion Efficiency (IPCE) around 40%. 
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ABSTRACT 

 

The solid waste is a useful source of renewable energy, and it is being utilized effectively in 

the developed countries for the production of the power and for the heating systems. This 

study is a practical use the solid waste in existing thermal power plant. The data of the solid 

waste is collected for the city of Gujrat, Pakistan, and its estimated capacity of steam 

production is calculated. The steam can be utilized in the conventional thermal power plants 

that will contribute to the decrease the running cost of the thermal power station and 

efficiency of the turbine will increase. The involvement of solid waste can increase the 

operational time of the thermal power station that is not operated due to unavailability of the 

fuels. 
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ABSTRACT 

 

Nanoparticles of Nickel ferrites have been prepared using the modified co-precipitation 

technique; the methodology involved the controlled mixing of Nickel chloride 0.2 M solution 

and Ferric chloride 0.4 M solution in the ratio of 1:2 respectively. The precipitates were dried 

at 105°C for 24 hrs., annealed at 600°C for one hour and characterized using SEM and XRD 

techniques. The SEM and XRD results showed that prepared particles were in nano range. 

Prepared material having good surface morphology was incorporated into starch grafted 

methyl methacrylate copolymer by in-situ polymerization method. The nano composite 

prepared in this way was characterized by SEM, FTIR and VSM for the magnetic properties. 

The results of these techniques proved the usefulness of the material as biodegradable thin 

films having controllable magnetic properties for potential use as magnetic strips. 



Abstract ID: 102 

Page | 117  

Effect of Precursor Graphite on the Corrosion Protection Ability 

of Graphene Oxide Coatings on Copper Metal 

Muhammd Shahroz
a
, Faizan Ali Ghauri

b
, Khalid Mahmood Ghauri

a
, Mohsin Ali Raza

b
, 

Akhlaq Ahmad
a
 and Rafiq Ahmad

b
 

a. University of the Engineering and Technology, Lahore, Pakistan 

b. Department of Metallurgy and Materials Engineering, CEET, University of the Punjab, Lahore, Pakistan 

 

ABSTRACT 

 

Graphene and its derivatives graphene oxide, graphene nanoplatelets, graphene ribbons, etc. 

have gained exceptional importance for various applications in electronics, composites, 

biomedical, sensors, batteries and coatings. Graphene can be synthesized by various methods 

such as chemical vapor deposition, liquid phase exfoliation, chemical exfoliation, etc. The 

chemical or liquid phase exfoliation methods are top-down approaches to graphene synthesis, 

which require graphite as a precursor material. The quality of graphene (thickness, functional 

groups, lateral dimensions) produced not only depends on the method of synthesis but it also 

depends on the nature of precursor graphite. Graphene oxide (GO) coatings on copper metal 

can improve the corrosion resistance of copper metal by acting as an anodic barrier to 

diffusion of aggressive ions at the metal interface. The present work is aimed to explore 

whether there is a correlation of corrosion behavior of graphene oxide based coating and the 

precursor graphite. For this purpose, GO was produced from three different precursor 

graphites (graphite flakes, SG graphite, and sigma graphite) having particle sizes of 500, 200 

and 10 μm, respectively. GO was produced by ultrasonication of graphite oxide which was 

produced by modified Hummers method. GO coatings were deposited on the Cu substrate 

using electrophoretic deposition technique at optimized parameters (6 V and 10 s). Coatings 

were characterized using atomic force microscopy (AFM), X-Ray Diffraction (XRD) and 

Fourier Transform infrared spectroscopy (FTIR). The corrosion behavior of coated samples 

was evaluated in 3.5% NaCl solution by running potentiodynamic polarization tests. The 

results showed that GO coatings obtained from SG graphite gave better corrosion resistance 

to copper metal than those produced from other graphites. The SG graphite derived GO 

coatings reduced corrosion rate of copper from 61 mpy to 1.3 mpy-corresponding to 46 times 

improvement in corrosion resistance. 
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ABSTRACT 

 

Polyurethane coatings are considered to be used widely for the environmental protection of 

various industrial structures. The main factors which cause degradation of Polyurethane 

coatings in environment are ultraviolet rays, humid and chlorides. The objective of the 

present research work is to study the incorporation of ultraviolent retarding filler materials to 

improve efficiency of Polyurethane coatings. Polyurethane and its composite coatings (TiO2 

(10%), ZnO (5%) and graphite (5%)) were prepared and investigated under UV radiation 

using UVA lamps (G154-12a) with Humid atmosphere at 45°C temperature in an 

environmental chamber.  ASTM standard D4587 – 11 and G151 – 10 conditions were used in 

this study.  Samples were regularly investigated after 0 days, 18 days, 36 days (D5894-10, 

2010). Electrochemical Impedance Spectroscopy (EIS) was used for Rapid Electrochemical 

Assessment of Paint (REAP) for estimation of long term corrosion resistance of Coatings. 

Fourier Transform Infrared spectroscopy (FTIR) was used to analyze the UV degradation 

phenomena occurred during exposure time. Cyclic Polarization test shows pitting phenomena 

in some coatings. It was also observed that the addition of TiO2 (10%), ZnO (5%) and 

graphite (5%) in polyurethane enhanced the efficiency of coatings. However, TiO2 based 

coatings were found to be the best among other prepared coatings. 
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ABSTRACT 

 

This research was carried out in order to develop a new anodic material for sacrificial 

cathodic protection of steel pipelines having extended service life along with improved 

efficiency. Development of zinc based alloy was opted owing to the moderate soil resistivity 

of the test site selected. Zinc based anodes were casted in three different compositions, one 

on the basis of ASTM-B4 Type II and two others along with varying percentages of 

aluminum, cadmium, lead, indium and copper. These anodes and steel pipelines were buried 

in two different mediums for 120 days having varying amounts and arrangements of sand, 

clay, soil and concrete. Soil-to-pipe potentials were measured at regular intervals (every 30 

days). Optical microscopy was used to examine microstructures of each anodic material. 

Electron impedance spectroscopy (EIS) was also used as a tool to evaluate corrosion 

potentials of each anode and to draw both anodic and cathodic polarization curves. The 

results of the above mentioned processes were compared (with the standards) and it was 

observed that two anode materials other than ASTM showed an average potential shift of 

300mV for 1.3lb weight of anodic material. The theoretical life was calculated to be 3.8 years 

with 85% anodic efficiency. 
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ABSTRACT 

 

Steel pipelines are mainly used for the transportation of oil and gas world widely. Welding 

techniques used for the joining of the steel pipelines for oil and gas transmission must be 

considered keenly while selecting material in the industry. The aim of this research work is to 

study the effect of heat treatment of APIX-56 Gas Tungsten Arc Welded (GTAW) steel 

pipeline. The welded pipeline is heat treated at a temperature range of 620 ± 5°C for the time 

duration of 30 minutes. The microstructures of heat treated and as received samples were 

revealed by optical microscopy. The electrochemical behavior was evaluated by using open 

circuit potential and potentiodynamic polarization techniques in 0.1 and 0.2 M sodium 

bicarbonate solution. It was evaluated that heat treatment significant influence the 

microstructure and corrosion behavior of welded steel in carbonated environment. Due to 

heat treatment the grain size increases which increase the strength but decrease the corrosion 

resistance of welded steel in both 0.1 and 0.2 M sodium bicarbonate solution. 
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ABSTRACT 

 

Epoxy coatings are considered to be one of the most effective one in resisting the corrosion of 

the steel structures, pipelines and to extend the service life of them. The use of epoxy 

coatings was limited due to the photo degradation phenomenon in an open environment. The 

aim behind this research work is to study the effect of different inorganic filler materials 

TiO2, ZnO, graphite and Fe2O3 in limiting the photo degradability of the epoxy coatings. The 

coatings were assessed on the general stability of the chemical nature of the coatings in an 

open environment according to ASTM-G-50 standard. The Fourier Transformation Infrared 

(FTIR) analysis has been extremely useful in elucidating the photo stability of the epoxy 

based coatings and help in determining the barrier properties against photo degradation, 

enhanced the integrity and the durability of the epoxy coatings. The results indicates the loss 

of intensity in ethric band, primary amine group, epoxy ring peak and along with formation 

of carbonyl group depicts ZnO based coatings to be better one among others. 
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ABSTRACT 

 

This study was aimed to modify the mechanical strength and corrosion resistance of concrete 

by the addition of coconut fibre. Different coconut fibre concrete mixtures were made using 

Ravi and Chenab sand.  The compressional strength, pull-out strength, moisture absorption 

and open circuit potential was measured periodically. In case of fibre reinforced concrete 

samples, improved mechanism of cracking and swelling was observed whereas 

compressional strength of these samples was reduced. On the whole, the sample of fibre 

reinforced concrete exhibited 20% lesser compressive strength, 17% higher pull-out strength 

and higher moisture absorption than the plain concrete. 
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ABSTRACT 

 

AISI 4140 steel is a low alloy steel widely used for producing gears, drill collars, spindles 

and tool joints. AISI 4340 steel is widely used in high strength applications such as motor 

hubs, track links, helicopter links, crane hook and transducer applications etc. These 

components may be corroded in natural environment during service. This research was 

focused to study the corrosion behaviour of these steels in Punjab University soil from 

various microstructures. Different microstructures, coarse ferrite-pearlite, fine ferrite-pearlite, 

bainite and martensite were developed by various heat treatment processes. Microstructural 

study was carried out using light optical Lieca brand metallurgical microscope. The Open 

Circuit Potential and Tafel Polarization techniques were used to study the corrosion 

behaviour of heat treated samples. Highest corrosion resistance was observed from 

martensitic microstructure while the lowest was resulted by fine ferrite-pearlite and coarse 

ferrite-pearlite and bainitic microstructures showed medium corrosion resistance in both AISI 

4340 and 4140 steels. AISI 4340 steel showed better corrosion resistance from all 

microstructures in comparison with AISI 4140 steel. 
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ABSTRACT 

 

The paper describes the joining of rolled plates of 2205 Duplex stainless steel (DSS) by Gas 

tungsten arc welding (GTAW) and shielded metal arc welding (SMAW). The development of 

different phases upon welding without any post heat-treatment – especially in the heat 

affected zone (HAZ) - and their consequent different corrosion resistance were investigated 

through optical microscopy, scanning electron microscopy (SEM), X-ray diffraction (XRD) 

method and potentiodynamic Tafel scan in aqueous NaCl solution. GTAW weldment was 

found more effective towards corrosion resistance due to the presence of relatively larger 

amount of secondary austenite (γ2) i.e. acicular austenite in HAZ – when compared with the 

HAZ of SMAW. 
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ABSTRACT  
 

The benefit of material properties and elasticity of selecting material have made composite 

materials of principal importance for structural applications. Different from isotropic 

materials, the parametric study of composite beams for improved design is complex due to 

high number of parameters involved in designing like lay-up sequence, and layer 

configuration. Moreover, the boundaries of FEA techniques in designing are essential for an 

analytical closed-form solution for stress analysis of laminated composite beams. The main 

objective of present research is to focus on the advancement in analytical method used for 

stress analysis of composite I-beam. This method includes the structural response due to 

unsymmetrical and / or for unbalanced of laminate as well as unsymmetrical I-beam cross-

section, Analytical closed-form expressions for the sectional properties such as centroid, axial 

and bending stiffness of composite I-beam are derived. These sectional properties are then 

used to calculate the stress and strain of each ply of I-beam at any given location. Further, a 

finite element model is created using commercial software ANSYS 11.0 classic. The stress 

and strain results obtained by analytical method have excellent agreement with the results 

obtained from the finite element analysis. 
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ABSTRACT 

 

High temperature smart materials are important class of advanced materials and are attractive 

for many new engineering applications. High temperature shape memory effect is unique in a 

sense that it requires relatively more strict success criteria in terms of their high temperature 

cyclic stability. Recently various strengthening mechanisms and techniques have been 

proposed to improve their high temperature cyclic stability. The purpose of this talk is to 

discuss the significant achievements in the area of high temperature stability of TiNi based 

high temperature shape memory alloys and their potential applications for the modern 

engineering applications. 
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