ISSN 2221-6413 (Print), ISSN 2223-2559 (Online)
Coden: PJSIB5 59(1) 1-62 (2016)

Pakistan Journal of Scientific

and Industrial Research

Series A: Physical Sciences
Vol. 59, No.1, January-February, 2016

(for on-line access please visit web-site http://www.pjsir.org)

Published by
Scientific Information Centre

Pakistan Council of Scientific and Industrial Research
Karachi, Pakistan




Pakistan Journal of Scientific and Industrial Research
Series A: Physical Sciences
EDITORIAL BOARD

Dr. Shahzad Alam
Chief Editor

Dr. Muhammad Yaqub
Executive Editor

MEMBERS
Prof. R. Amarowicz Prof. S. Haydar Prof. R. Mahmood Dr. J. P. Vicente
Polish Academy of Sciences University of Engg. & Technology Slippery Rock University ETSCE, Universitat Jaume I
Olsztyn, Poland Lahore, Pakistan Pennsylvania, USA Spain
Dr. A. Chauhan Dr. H. Khan Dr. S. K. Rastogi Prof. Z. Xie
Nat. Institute of Pharma. Education Institute of Chemical Sciences Dept. of Chem. & Imperial College
and Research, Mohali, India University of Peshawar, Pakistan Biochemistry, Texas State London University
Dr. Debanjan Das Prof. W. Linert University, USA UK
C.B. Fleet Company, Inc.,VA, USA Institute of Applied Dr. L. Rezic Prof. Z. Xu
Dr. S. Goswami Synthetic Chemistry, Faculty of Textile Technology ~ Chinese Academy of Sciences
Rawenshaw University, Cuttack, India ~ Vienna, Austria Zagreb, Croatia Beijing, China

Editors: Ghulam Qadir Shaikh  Shagufta Yasmin Igbal Shahida Begum Sajid Ali

Pakistan Journal of Scientific and Industrial Research started in 1958, has been bifurcated in 2011 into:

Series A: Physical Sciences [ISSN 2221-6413 (Print); ISSN 2223-2559 (online)] (appearing as issues of January-February, May-
June and September-October) and

Series B: Biological Sciences [ISSN 2221-6421 (Print); ISSN 2223-2567 (online)] (appearing as issues of March-April, July-
August and November-December).

Each Series will appear three times in a year.

This Journal is indexed/abstracted in Biological Abstracts and Biological Abstracts Reports, Chemical Abstracts, Geo Abstracts, CAB
International, BioSciences Information Service, Zoological Record, BIOSIS, NISC, NSDP, Current Contents, CCAB, Rapra Polymer Database,
Reviews and Meetings and their CD-ROM counterparts etc.

Subscription rates (including handling and Air Mail postage): Local: Rs. 2500 per volume, single issue Rs. 425; Foreign: USS$ 450 per
volume, single issue USS$ 75.

Electronic format of this journal is available with: Bell & Howell Information and Learning, 300, North Zeeb Road, P.O. 1346, Ann Arbor,
Michigan 48106, U.S.A; Fax.No.313-677-0108; http://www.proquest.com

Photocopies of back issues can be obtained through submission of complete reference to the Executive Editor against the payment of Rs.
25 per page per copy (by Registered Mail) and Rs. 115 per copy (by Courier Service), within Pakistan; US$ 10 per page per copy (by Registered
Mail) and US$25 per page per copy (by Courier Service), for all other countries.

Copyrights of this Journal are reserved; however, limited permission is granted to researchers for making references, and libraries/agencies
for abstracting and indexing purposes according to the international practice.

Printed and Published by: PCSIR Scientific Information Centre, PCSIR Laboratories Campus, Shahrah-e-Dr. Salimuzzaman Siddiqui,
Karachi-75280, Pakistan.

Editorial Address

Executive Editor
Pakistan Journal of Scientific and Industrial Research, PCSIR Scientific Information Centre
PCSIR Laboratories Campus, Shahrah-e-Dr. Salimuzzaman Siddiqui, Karachi-75280, Pakistan
Tel: 92-21-34651739-40, 34651741-43; Fax: 92-21-34651738; Web: http://www.pjsir.org, E-mail: info@pjsir.org




AIMS & SCOPE

Pakistan Journal of Scientific and Industrial Research ( PJSIR ) was started in 1958 to disseminate
research results based on utilization of locally available raw materials leading to production
of goods to cater to the national requirements and to promote S&T in the country. Over the past
58 years, the journal conveys high quality original research results in both basic and applied
research in Pakistan. A great number of major achievements in Pakistan were first disseminated
to the outside world through PJSIR.

It is a peer reviewed journal and published in both print and electronic form. Original research
articles, review articles and short communications from varied key scientific disciplines are
accepted however, papers of Pure Mathematics, Computer Sciences, Engineering and Medical
Sciences are not entertained.

From 54th Volume in 2011, it has been bifurcated into Series A: Physical Sciences & Series
B: Biological Sciences. Each series appears three times in a year as follows:

Physical Sciences in January-February, May-June and September-October issues. It includes
research related to Natural Sciences, Organic Chemistry, Inorganic Chemistry, Industrial
Chemistry, Physical Chemistry, Environmental Sciences, Geology, Physics, Polymer Sciences
and Technology.

Biological Sciences in March-April, July-August and November-December issues. Papers
included in this series are from Agriculture, Agronomy, Botany, Biochemistry, Biotechnology,
Food Sciences, Genetic Engineering, Pharmaceutical Sciences, Microbiology, Marine Sciences,
Soil Sciences, Tissue Culture, Zoology and Technology.

Due to many global issues, we are encouraging contributions from scientists and researchers
from all across the globe with the sole purpose of serving scientific community worldwide on
the whole and particularly for our region and third world countries.
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Preparation, Characterisation and Photocatalytic Activity of
La-doped ZnO Nanopowders Synthesised using Auto-combustion

Mukhtar Ahmad™’, Eijaz Ahmed®, Muhammad Ikram®, Zhanglian Hong’, Abdul Hafeez",
Khalid Nadeem Riaz’, Fezza Zafar®, Niaz Ahmed Niaz' and Waqar Ahmed*
*Department of Physics, Bahauddin Zakariya University, Multan 60800, Pakistan
PState Key Laboratory of Silicon Materials, Department of Materials Science & Engineering,
Zhejiang University, Hangzhou 310027, China
*Science and Technology Division, University of Education, Lahore, Pakistan
dDepartment of Physics, University of Gujrat, Gujrat 50700, Pakistan
‘Institute of Nanotechnology and Bioengineering, University of Central Lancashire, School of Medicine,
Preston PR1 2HE, United Kingdom
Dentistry and School of Pharmacy, Preston PR1 2HE, United Kingdom

(received August 18, 2014; revised August 9, 2015; accepted August 18, 2015)

Abstract. Nanocrystalline nanoparticles of pristine ZnO and La-doped ZnO have been synthesised using
a combustion method using various concentrations of lanthanum dopant followed by calcination for 3 h
at 700 °C. The crystalline structure, chemical composition and optical characteristics have been characterised
using X-ray diffraction (XRD), scanning electron spectroscopy (SEM) attached with energy dispersive
X-ray (EDX) spectroscopy, Brunauer Emmett Teller (BET), UV-vis. spectroscopy and photoluminescence
(PL) spectroscopy. Absorption spectra showed that the absorbance increased with La-doping and the blue
shift observed was due to an increase in the band gap from 3.24 to 3.27 eV. The photocatalytic activities
of the samples prepared were evaluated using the photocatalytic degradation of methyl orange (MO) under
irradiation by sunlight. The textile mill effluents containing organic matter were also irradiated with sunlight
inducing photocatalysis and the chemical oxygen demand (COD) of the treated effluent were investigated.
The results showed that the ZnO photocatalyst doped with 1.0 at.% lanthanum exhibited four times
enhancement in the photocatalytic activity compared to pure ZnO.

Keywords: ZnO, combustion, XRD, photocatalysis, methyl orange, La-doped ZnO
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Kinetics of Adsorptive Removal of Drimarene Brilliant Red from
Aqueous Solution Using Untreated Agricultural Residues

Ch. Tahir Mehmood®, Muhammad Arshad**, Tayyab Ashfaq”, Muhammad Bilal",
Muhammad Shafiq® and Kiran Hina®
“Institute of Environmental Sciences and Engineering (IESE), School of Civil and
Environmental Engineering (SCEE), National University of Sciences and Technology (NUST),
Sector H-12, Islamabad, 44000, Pakistan
"Department of Civil Engineering, COMSATS Institute of Information Technology, University Road,
Abbottabad-22060, Pakistan
‘Department of Environmental Sciences, COMSATS Institute of Information Technology,
University Road, Abbottabad-22060, Pakistan
Department of Environmental Sciences, Hafiz Hayat Campus, University of Gujrat,
Gujrat, 54000, Pakistan

(received January 6, 2015; revised March 26, 2015; accepted April 2, 2015)
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Synthesis and Application of Highly Active Dithiooxamide
Functionalised Multi-Walled Carbon Nanotubes Toward
Mercury Removal from Aqueous Solution

Mirabi Ali**, Shokuhi Rad Ali", Siadati Seyyed Amir® and Alavi Tabari Seyyed Ali?
*Department of Chemistry, Qaemshahr Branch, Islamic Azad University, Qaemshahr, Iran
"Department of Chemical Engineering, Qaemshahr Branch, Islamic Azad University, Qaemshahr, Iran

(received January 20, 2015; revised July 31, 2015; accepted August 3, 2015)

Abstract. Highly sensitive and accurate method has been applied for removal of toxic mercury(Il) ions
in aqueous solution, using synthesised nanosorbent. Determination of mercury(II) was carried out by flame
atomic absorption spectrometer. A nanosorbent multi-walled carbon nanotubes (MWCNT) was synthesised
by the reaction of dithiooxamide with functionalised multi-walled carbon nanotubes. Initially, the surface
of the multi-walled carbon nanotubes was oxidised by a mixture of nitric and sulphuric acids and then was
functionalised using thionyl chloride. The ligand has been attached to the multi-walled carbon nanotubes
in somewhat shorter time and lower temperature than previous reported methods. The sorbent was
characterised by Fourier transmission infrared and scanning electron microscopy. In this research study,
the effect of different parameters in removal of mercury(Il) ions by nanosorbent, such as pH, amount of
nanosorbent, time and concentration of Hg(II), was investigated. Experiments show that the new MWCNT
with loading amount of 1.02 mmol/g is a powerful sorbent for removing the Hg(Il) ions from water.

Keywords: carbon nanotubes, mercury removal, aqueous solution, dithiooxamide
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Remote Controlling and Monitoring of Microscopic Slides

Ghulam Mustafa®*, Muhammad Tahir Qadri® and Umar Daraz*
*PCSIR Laboratories Complex, Karachi-75280, Pakistan
"Department of Electronics Engineering, Sir Syed University of Engineering & Technology, Karachi, Pakistan
‘Pathological Department of Civil Hospital, Karachi, Pakistan

(received December 18, 2014; revised May 11, 2015; accepted May 21, 2015)

Abstract. Remotely controlled microscopic slide was designed using especial Graphical User Interface (GUI)
which interfaces the user at remote location with the real microscope using site and the user can easily view
and control the slide present on the microscope’s stage. Precise motors have been used to allow the movement
in all the three dimensions required by a pathologist. The pathologist can easily access these slides from any
remote location and so the physical presence of the pathologist is now made easy. This invention would
increase the health care efficiency by reducing the time and cost of diagnosis, making it very easy to get the
expert’s opinion and supporting the pathologist to relocate himself for his work. The microscope is controlled
with computer with an attractive Graphical User Interface (GUI), through which a pathologist can easily
monitor, control and record the image of a slide. The pathologist can now do his work regardless of his
location, time, cost and physically presence of lab equipment. The technology will help the specialist in
viewing the patients slide from any location in the world. He would be able to monitor and control the stage.
This will also help the pathological laboratories in getting opinion from senior pathologist who are present
at any far location in the world. This system also reduces the life risks of the patients.

Keywords: pathology, remote monitoring, microscope, motor control, LabVIEW, Arduino, teamviewer
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Seasonal and Temporal Variations of Criteria Air Pollutants and
the Influence of Meteorological Parameters on the Concentration
of Pollutants in Ambient Air in Lahore, Pakistan

Amtul Bari Tabinda?, Saleha Munir**, Abdullah Yasar® and Asad Ilyas®
*Sustainable Development Study Centre, GC University Lahore, Pakistan
°IB & M, University of Engineering and Technology Lahore, Pakistan

(receivd September 6, 2013; revised December 19, 2014; accepted December 31, 2014)

Abstract. Criteria air pollutants have their significance for causing health threats and damage to the
environment. The study was conducted to assess the seasonal and temporal variations of criteria air pollutants
and evaluating the correlations of criteria air pollutants with meteorological parameters in the city of
Lahore, Pakistan for a period of one year from April 2010 to March 2011. The concentrations of criteria
air pollutants were determined at fixed monitoring stations equipped with HORIBA analyzers. The annual
average concentrations (ng/m3) of PMy s, O3, SO,, CO and NOx (NO+NOs) for this study period were
118.94457.46, 46.0+£24.2, 39.948.9, 1940+1300 and 130.9+81.0 (61.8+46.2+57.3+22.19), respectively.
PMa5, SO, CO and NOy had maximum concentrations during winter whereas O3 had maximum concentration
during summer. Minimum concentrations of PM» s, SO, and NOx were found during monsoon as compared
to other seasons due to rainfall which scavenged these pollutants. The O3 showed positive correlation with
temperature and solar radiation but negative correlation with wind speed. All other criteria air pollutants
showed negative correlation with wind speed, temperature and solar radiation. A significant (P<0.01)
correlation was found between NOx and CO (r = 0.779) which showed that NO, and CO arise from common
source that could be the vehicular emission. PM, s was significantly correlated (P<0.01) with NOy (r = 0.524)
and CO (r = 0.519), respectively. High traffic intensity and traffic jams were responsible for increased air
pollutants level especially the PM» 5, NOy and CO.

Keywords: PM, s, O3, SO,, CO, NOy, seasonal variations, air pollution, meteorological parameters
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Evaluation of Groundwater Quality of Selected Boreholes in
Ohaozara and Ivo Council Areas of Ebonyi State, Nigeria

Omaka Ndukaku Omaka®, Ifeanyi Francis Offor **, David Obasi Igwe" and Ewuzie Ugochukwu*
"Department of Chemistry, Federal University, Ndufu-Alike, Ikwo, P.M.B. 1010, Ebonyi State, Nigeria
°Department of Industrial Chemistry, Ebonyi State University, P.M.B. 053,

Abakaliki, Ebonyi State, Nigeria
‘Department of Pure and Industrial Chemistry, Abia State University, P.M.B. 2000, Uturu,

Abia State, Nigeria

(received October 13, 2014; revised January 26, 2015; accepted January 31, 2015)

Abstract. Groundwater quality in study areas was evaluated by measuring the physicochemical parameters
including selected ions in water samples collected from 12 boreholes in Akaeze, Okposi and Uburu towns
of Ebonyi State, Nigeria in April, 2013 and analysed using standard methods. Results obtained showed
that, except for As>" content, all other parameters investigated fall within WHO standards for potable water.
Regression analysis showed that conductivity, SO4* and As®* levels are important variables in predicting
the TDS values of the samples while NOs", Cl, PO,** and TDS are important in predicting the As®* content
of the water samples. One-way ANOVA at P < 0.05 showed Feal (1.862) > Fia, (0.619), implying a significant
difference between the parameters for all locations.

Keywords: borehole water, water quality, physicochemical parameters
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The Comfort of Knitted Fabric as Affected by its Structure

Muhammad Qamar Tusief **, Nabeel Amin®, Mudassar Abbas® and Zahid Hussain®
*Department of Fibre and Textile Technology, University of Agriculture, Faisalabad, Pakistan
"School of Textile and Design, University of Management and Technology, Lahore, Pakistan

‘Interloop Private Limited, Khurrianwala-Jaranwala Road, Khurrianwala, Faisalabad, Pakistan

(received September 2, 2014; revised February 16, 2015; accepted February 17, 2015)

Abstract. The present study was carried to investigate the effect of various knitted fabric structure on its
comfort related properties. It was observed that, all comfort properties of knitted fabric have direct relation
to its structure. The plain knitted fabric was found best for optimum comfort.

Keywords: air permeability, absorbency, drying time, fabric structure
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Short Communication
An Investigation into the In situ Preparation of

Hetero Bifunctional Monochlorotriazinyl-Vinyl Sulphone

Reactive Dyes for Cotton
Khalid Pasha®* and John Anthony Taylor®
*Textile Engineering Department, NED University of Engineering and Technology, Karachi, Pakistan
®Colour Synthesis Solution Ltd., Hexagon Tower, Manchester M9 8ZS, UK

(received June 3, 2014; revised March 3, 2015; accepted April 1, 2015)

Abstract. An attempt has been made in in-sifu preparation and application of two isomers (para and meta)
of aminophenyl-f-sulphatoethyl sulphone reagents (PABSES and MABSES) with three dichlorotriazinyl
dyes i.e. CI Reactive Orange 86, CI Reactive Red 11 and CI Reactive Blue 168 to generate mixed hetero
bifunctional dyes in dye bath. Dyeing results when compared with similar targeted type of commercially
available Sumifix Supra dyes were found not up to the mark. Build up properties of all in situ prepared
dyes were lower except for few light depth of shades as compared to preformed commercial Sumifix Supra
dyes. This could be because of inefficient condensation of dichlorotriazinyl dyes with the aminophenyl-
B-sulphatoethyl sulphone. However, meta isomer of aminophenyl-f-sulphatoethyl sulphone appeared to
be more effective than the para isomer.

Keywords: colouration, reactive dyes, cotton, hetero bifunctional dyes, fixation
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Short Communication

Activated Sludge Process and its Suitability for Treatment of
Tannery Waste Water

Niaz Ahmed Memon®*, Nisar Ahmed®, Nusrat Jalbani?®, Tahira Ayaz®, Razia Bagum®
and Alia Bano Munshi?®

*PCSIR Laboratories Complex, Shahrah-e-Dr. Salimuzzaman Siddiqui, Karachi-75280, Pakistan
Leather Research Centre, PCSIR, D-102, S.I.T.E., South Avenue, Karachi-75700, Pakistan

(receivd April 30, 2014; revised January 1, 2015; accepted January 14, 2015)

Abstract. This study was conducted for the treatment of tannery wastewater and to develop simple design
criteria under local conditions. BODs, COD, total Cr, SO4>, S, SS, TDS and TS of the influent and effluent
were measured to find process efficiency at various mixed liquor volatile suspended solids (MLVSS),
dissolved oxygen (DO) and hydraulic detention time. Results of the study demonstrated that an efficiency
of above parameters 93.0%, 92.5%, 94.9%, 62.6%, 98.2%, 87.9%, 82.1% and 82.4%, respectively,
could be obtained if the activated sludge process (ASP) is operated at the MLVSS concentration of
3500-4500 mg/L, (DO) concentration of 4.1-5.5 mg/L keeping an aeration time of 12 h.

Keywords: activated sludge, biological treatment, tannery wastewater
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