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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
60 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 appeared three times in a year from 2011 to 2017.

From 61st Volume in 2018 both Series will be published Triannually with the following sequence:

Physical Sciences in April, August & December each year. It includes research related
to Natural Sciences, Organic Chemistry, Inorganic Chemistry, Physical Chemistry,
Environmental Sciences, Geology, Geography, Glass Technology, Material Sciences,
Physics, Polymer Sciences and Technology.

Biological Sciences in April, August & December each year. Papers included in this
series are from Agriculture, Agronomy, Botany, Biochemistry, Biotechnology, Food
Sciences, Genetic Engineering, Pharmaceutical Sciences, Microbiology, Marine Sciences,
Soil Sciences, Food Sciences, Tissue Culture, Natural Products, Toxicology, Ecology,
Veterinary Sciences, 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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Introduction

Pakistan Journal of Scientific and Industrial Research

(PJSIR) regularly published from 1958 under the

Pakistan Council of Scientific and Industrial Research

(PCSIR) Government-owned body. It covers the research

in basic and applied sciences of physical, biological

and technological sciences with their sub-specialties.

Bibliometric is the branch which measures the infor-

mation regarded to the book, an article or a text. This

application handles the information mathematically and

statistically of a written article published as a text in

the book or another format (Wilson, 2014). A journal

plays a vital role in disseminating the knowledge to

update the researchers, institutes, and countries around

the world journals (Mohan and Raigoly, 2017). Publi-

shing articles in journals is a powerful method and

provides the help to institutes for more attention in

progress of individual talent and funding from the donors

(Rawat and Meena, 2014).

Literature review. A quantitative study was carried

out to estimate IEEE scientific journals on the Google

Scholar, Web of Science and Scopus databases by

traditions about the value of citations, the reliability of

search engine statistics and the similarity. This study

found 250,000 authors which published their research

in 110 IEEE journals. This study also provides biblio-

metric as a methodological tool for monitoring a large

number of scientific journals (Canavero et al., 2014).

Computers and Industrial Engineering (CIE) is a leading

international journal in the field of industrial engineering

published research regularly from 1976 to-date. With

the help of Web of Science (WoS) database, a study

was conducted to know the prominent participators in

this journal. The United States of America (USA) was

most productive country followed by the People Republic

of China (PRC) publishing in CIE (Cansino et al., 2017).

A research was examined to discover critical themes

with collaboration in international construction, the

patterns of development and active institutes. Only 87

articles were published in six journals in this field from

Special Paper

A Bibliometric Portrait of Pakistan Journal of Scientific and

Industrial Research (PJSIR) During the Period of 1958-2007

Zameer Hussain Baladi
King Saud Bin Abdulaziz University for Health Sciences, College of Applied Medical Sciences,

Ministry of National Guard Health Affairs Riyadh, Kingdom of Saudi Arabia

(received September 17, 2018; revised October 3, 2018; accepted October 5, 2018)

Pak. j. sci. ind. res. Ser. A: phys. sci. 2018 61A(3) 121-125

Abstract. Pakistan Journal of Science and Industrial Research (PJSIR) had celebrated its sixtieth

anniversary in 2017. Inspired by this occasion, this observational study presents a bibliometric review

on the quantity of all published materials under the caption of Physical, Biological and Technological

Sciences with Short Communications during the period of 1958-2007 in Pakistan. The data of 340 issues

of PJSIR was downloaded and collected to tabulate from the website of electronic journal: (http:

www.pjsir.org/arc.php) during January-July, 2018. This study expressed that n=4929; 14.4% articles

were published in 340 issues of PJSIR during the period of 1958-2007. Total 4417 (1790; 36.3%, 1651;

33.5%, and 976; 19.8%) articles published under the caption of Physical, Biological, and Technology

out of 4929 articles. Remaining 512; 10.3% articles were short communications. Maximum articles

n=1375; 28% were published in the fourth decade and n=694; 14% articles in the first decade as a

minimum. The short communications n=208; 4.2% related to biological science take a position with the

slight margin to other disciplines. PJSIR published regularly from 1958 to this day. It is counted a

teamwork of the management of Journal and supported by Pakistan Council of Scientific and Industrial

Research (PCSIR) Government-owned body. There are few examples in the world to publish a scientific

journal which covers three major disciplines of science.

Keywords: bibliometrics, PJSIR, PCSIR, Ministry of Science and Technology, Pakistan

E-mail: baladiz@ksau-hs.edu.sa & zameer.baladi@gmail.com
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Studies of Chemical Constituents from Eremostachys loasifolia

Muhammad Imranab*, Uzma Rasheed Mughalc, Muhammad Iqbald, Riaz Hussaine,
Wasif Iqbalf, Rafy Yaqeeng and Sadia Ferheeng

aDepartment of Chemistry, Ghazi University Dera Ghazi Khan, Pakistan
bSchool of Chemistry, University of Bristol, United Kingdom

cDepartmentof Chemistry, GC University Faisalabad, Layyah Campus, Pakistan
dDepartment of Biochemistry& Biotechnology, The Islamia University of Bahawalpur, Bahawalpur, Pakistan

eDepartmentof Chemistry, University of Education Lahore, D. G. Khan Campus, Pakistan
fScience of Dental Materials, Mohammad Bin Qasim Medical and Dental College, Port Qasim, Karachi, Pakistan

gPCSIR Laboratories Complex, Karachi-75280, Pakistan

(received November 9, 2017; revised August 8, 2018; accepted August 15, 2018)

Introduction

The plant genus Eremostachys is member of the family

Labiatae (Lamiaceae) which comprises of eighty species

and distributed in mostly Afghanistan and Russia region

(Li and Hedge, 1995). Plants of this genus are used for

medicinal purpose in China and Asia for the purpose

of local analgesic, for the treatment of allergies,

headache, liver diseases and skin diseases (Ali and

Nasir, 1990). The genus compounds also show strong

antidepressant activity, cytotoxic activity and free radical

scavenging activity (Delazar et al., 2004a; 2004b).

Eremostachys loasifolia is one of the important species

of this genus that can be found in Balochistan, and in

the northern province of Pakistan. The previous study

of the genus showed the presence of essential diterpenes,

iridoids, fatty acids, oils, flavonoids, and aromatic gluco-

sides (Modaressi et al., 2009; Muhammad et al., 2006;

Said et al., 2002). In this plant previously, no systematic

pharmacological studies have so far been carried out

and therefore chemical analysis of this species was

studied because of its medicinal importance. From the

results of present experimental work thirteen flavonoids

isolated for the first time from E. loasifolia. The com-

pounds are Loasifolin (1), Eremoside A (2), Eremoside

B (3), Kaempferol (3,4',5,7-tetrahydroxyflavone) (4),

5-Hydroxy-6,7,8,4'-tetramethoxyflavone (5), 5-Hydroxy-

3',4',6,7,8-pentamethoxyflavone (6), Apigenin (4',5,7-

trihydroxyflavone) (7), Luteolin (3',4',5,7-tetrahydroxy-

flavone) (8), Apigenin 7-O-b-D-glucopyranose (9) 4'-

Methyl Kaempferol (3,5,6-trihydroxy-4methoxy flavone)

(10) 5-Hydroxy-7,4-dimethoxy flavones (11), 6,7-Dime-

thoxy-4,5-hydroxyflavone (12) and 3,5,7-Trihydroxy-

3´,4´-dimethoxyflavone (13). The structures of all

isolated compounds are showed in Fig. 1.

Materials and Methods

The Al precoated sheets (Merck diameter 20 × 20 cm,)

with silica gel were used for TLC and stationary phase

in glass column for chromatographic (230-400  and 80-

200 mesh size) silica gel was used. Hitachi UV-3200

spectrometer for the TLC spot location determination

was used under wavelength at 254 and 366. Polarimeter

DIP-360 JASCO was used for the determination of

optical rotations of the compounds. Infra Red 460

Shimadzu spectrometer were recorded for IR. JMS-

HX-110 mass spectrometers were used for EI-MS and

HR-EI-MS measurement, Bruker spectrometers (400

MHz) for the the proton-NMR,13C-NMR. The activity

Pak. j. sci. ind. res. Ser. A: phys. sci. 2018 61A(3) 126-131

Abstract. The chemical constituent analysis on the whole plant Eremostachys loasifolia (Family: Lamiaceae)

resulted 13 compounds of flavonoids class for the first time from this species namely Loasifolin (1),

Eremoside A (2), Eremoside B (3), Kaempferol (3,4',5,7-tetrahydroxyflavone) (4), 5-Hydroxy-6,7,8,4'-

tetramethoxyflavone (5), 5-Hydroxy-3',4',6,7,8-pentamethoxyflavone (6), Apigenin (4',5,7-trihydroxyflavone)

(7), Luteolin (3',4',5,7-tetrahydroxyflavone) (8), Apigenin 7-O-b-D-glucopyranose (9) 4-Methyl Kaempferol

(3,5,6-trihydroxy-4methoxy flavone) (10) 5-Hydroxy-7,4-dimethoxy flavones (11), 6,7-Dimethoxy-4,5-

hydroxyflavone (12), 3,5,7-Trihydroxy-3´,4´-dimethoxyflavone (13). Further, all isolated compounds

showed antioxidant activity. The structures of isolated compounds were determined using different

spectroscopic techniques including NMR, UV/Vis., IR and MS.

Keywords: Eremostachys loasifolia, antioxidant activity, flavonoids

*Author for correspondence:

E-mail: imranchemist@gmail.com
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Assessment of Polycyclic Aromatic Hydrocarbons (PAHs)

Present in the Atmosphere of Kot Lakhpat

Industrial Estate of Lahore, Pakistan

Imran Kalimab*, Naseem Zahrab, Rubina Gilania and Liviu Mituc

aDepartment of Chemistry, University of Engineering and Technology, Lahore-54890, Pakistan
bFood & Biotechnology Research Centre, PCSIR Laboratories Complex, Ferozepur Road,

Lahore-54600, Pakistan
cDepartment of Natural Science, University of Pitesti, Pitesti, Romania

(received July 04, 2017; revised May 21, 2018; accepted June 07, 2018)

Pak. j. sci. ind. res. Ser. A: phys. sci. 2018 61A(3) 132-137

Abstract. The current research was conducted for the determination of concentrations of health hazardous

PAHs (polycyclic aromatic hydrocarbons) in atmosphere which are among the dangerous identified organic

pollutants. The atmospheric particulate matters were collected using high volume samplers from the

industrial estate of Kot Lakhpat, Lahore, Pakistan. Average TPM (mg) of PM2.5 was 16.030 and PM10 was

144.300.  The concentration of PM2.5 was 534.390 ng/m3/h and 12825 ng/m3/day, while concentration of

PM10 was 4180 ng/m3/h and 115440 ng/m3/day. Gas chromatography was used for the quantification of

16 different PAHs. The mean total quantity of PAHs in air was 742.030 ng/m3 on the basis of total particulate

matter. The mean concentration of dibenzo(a,h) anthracene was highest i.e. 123.370 ng/m3 with 10.660

ng/m3 minimum and 236.080 ng/m3 maximum, concentrations. In the present study the PAHs concentrations

are found to be very high, so, there should be proper air management system to control such health

hazardous organic pollutants.

Keywords: organic pollutant, polycyclic aromatic hydrocarbon, gas chromatography, suspended particulate

matter

Introduction

Polycyclic aromatic hydrocarbons (PAHs) are assembly

of organic compounds which are abundantly present in

the atmosphere of heavily populated areas which are

having vehicular exhausts as well (Zheng, 2009). Some

of these compounds have been designated as carci-

nogens, mutagens and teratogens in monographs of

International Agency of Research on Cancer (IARC).

So these may be lead to the carcinogenic, mutagenic

and teratogenic behaviours and may also be increased

severely when these toxic materials are present in highest

amount in the respirable part of air. Many factors and

activities are responsible for production and addition

of PAHs into the atmosphere. The major source of

polycyclic aromatic hydrocarbons is vehicular exhaust

and power generation resulting from pyrolysis and

incomplete incineration of fuels like diesel, petrol, coal,

wood, furnace oil used in vehicles and power generation

activities (Garban et al., 2002; Golomb et al., 2001;

Halsall et al., 2001). The normal and compressed natural

gas and liquid petroleum is also utilized in vehicles or

domestic uses as well in the area under the study (PES,

2014). Another source or production activity of these

compounds has also been introduced in recent years

here in Lahore. This source is a huge utilization of

electricity generators for electricity generation during

load shedding, and this source affects consumption of

organic fuels that are directly linked with enhanced

production of PAHs. Various extremely simple hydro-

carbons like n-butyl benzene, butadiene, styrene,

acetylene and tetralin at a temperature of 700 °C forms

some PAHs as a result of pyrolysis. The aromatic

hydrocarbons formed as a result of pyrolysis include

benzo[a]pyrene, benzo[k] fluoranthene and benzo[b]

fluoranthene (Knize et al., 1999). The aromatic ring

systems can also withstand the temperature of pyrolysis

i.e., 700 °C while, C-H and C-C bonds of aliphatic

compounds break suddenly into free radicals which

then goes to recombination process (Hwang et al., 2003;

Golomb et al., 2001). Presently, approximately 30 poly-

cyclic aromatic hydrocarbons compounds and their

derivatives have been revealed and identified having

mutagenic and carcinogenic properties (Bjorseth and

Ramdahl, 1985). PAHs may cause change in atmosphere

due to physicochemical properties of these health*Author for correspondence; E-mail: ikalim@hotmail.com
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Introduction

Two basic requirements of each individual are sanitation

and water supply (Ikhlaq et al., 2014). Some elements

are supplied by water but when water is contaminated,

it becomes the source of such substances which cause

diseases in human beings. Most common diseases caused

by polluted water are different kinds of cancer, teeth

decay, cardiovascular, reproductive and neurological

diseases. It has been observed that the rate of effects of

toxic metals is greater in children than adults (Johnson

and Hallberg, 2005).

Arsenic (As) and its compounds i.e., arsenicals are

hazardous to human beings. Anthropogenically, they

come in water from ceramic, glassware, metallurgic

products, fertilizers, pesticide, petroleum and other

industries. Some sources of arsenic are also natural like

soil (Tareen et al., 2014). As arsenic belongs to non-

essential group of elements, so its exposure for long

time results in lungs, skin and bladder cancer (Modal

and Suzuki, 2002; Morales et al., 2000). Sources of

lead are polluted water, soil and air. Water becomes

polluted with lead when it passes through lead solder,

lead containing pipes and brass fixtures (Tareen et al.,

2014). Lead (Pb) effects on normal functions of

circulatory system, kidneys, reproductive and nervous

system (Singh et al., 2010; Duruibe et al., 2007; Jarup,

2003). The sources of chromium (Cr) [i.e. Cr(III) and

Cr(VI)] and its compounds in air, soil and water are

natural as well as anthropogenic. They come in water

from sewage and industrial effluents of leather and steel

industries. Their compounds also come from procedures

like electroplating and pigmentation (Venkateswaran

et al., 2007; Nath et al., 2005). It has been shown from

several studies that exposure to chromium (VI)

compounds for longer time may result in lung cancer,

ulcers, liver and kidney damage, convulsions, upset

stomach and even death (Barceloux and Barceloux,

1999).

Arsenic poisoning is observed in Argentina, China,

Chile, Canada, Mexico, Greece, Japan, Mongolia, South

Africa, New Zealand, Taiwan, Philippines, Thiland and

USSR states. Thus, contamination of water due to

arsenic is rising as a world problem (Tahir et al., 2012).

Arsenic and other toxic metals are also measured in

various regions of Pakistan, recently. This study was

carried out to assess the concentrations of As, Pb and

Cr in drinking water of various regions of Sahiwal

district because there was no significant data available

on water quality in that area (Fig. 1).

Analysis of Water in the Area of District Sahiwal for

Heavy Metals (A Case Study)

Muhammad Zahira, Zahid Qureshib, Shahid Tufaila, Khizar Hayat*cd and Ahmad Hassana

aDepartment of Chemistry, Minhaj University Lahore, Punjab, Pakistan
bDepartment of Chemistry, Government College University Lahore, Punjab, Pakistan

cDepartment of Chemistry, Quaid-i-Azam University, Islamabad, Pakistan
dDepartment of Chemistry, Government P/G College of Science, Faisalabad, Punjab, Pakistan

(received January 26, 2018; revised July 10, 2018; accepted July 11, 2018)

Pak. j. sci. ind. res. Ser. A: phys. sci. 2018 61A(3) 138-144

Abstract. Current study was conducted to analyze the water in the area of Sahiwal district for toxic metals.

This study gives information about the concentrations of three toxic metals, arsenic (As), lead (Pb) and

chromium Cr(III). Total of 20 samples were collected, including tap, filter plant, hand pump and tubewell

water. The levels of As(III) and Cr(VI) were determined using spectrophotometer while Astotal, Crtotal and

Pb concentrations were analysed by using inductively coupled plasma-mass spectrometry (ICP-MS). The

results of chromium were above EPA recommended value (0.05 ppm) in all the samples. On the other

hand, the concentrations of arsenic and lead were lower than Pak-EPA Standard limits. The mean level

of chromium was 5.559 mg/L which was 111.18 times higher than WHO and local standard of 0.05 mg/L.

Similarly, the mean level of arsenic and lead were 10.668 µg/L and 7.037 µg/L, respectively, which were

4.687 and 7.1053 times, respectively lower than Pak-EPA Standard value of 50 µg/L.

Keywords: Sahiwal area, arsenic, chromium, lead, ICP-MS, spectrophotometer

*Author for correspondence:

E-mail: rana.khizarhayat@gmail.com
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Extraction of Gold From Boulangrite Ore by Ammonium

Thiocyanate (NH4SCN)

Sajad Ali*, Sami Ullah, Muhammad Haris and Yaseen Iqbal
Materials Research Laboratory, Department of Physics, University of Peshawar, Peshawar-25120, Pakistan

(received January 1, 2018; revised April 9, 2018; accepted May 22, 2018)

Pak. j. sci. ind. res. Ser. A: phys. sci. 2018 61A(3) 145-148

Abstract. In this study extraction of gold from Boulangerite ore (Pb5Sb4S11) via ahydrometallurgical

leaching process was studied. Boulangerite ore sample was collected from Shishy Valley, Chitral, Khyber

Pakhtunkhwa, Pakistan. The Influence of various parameters on the extraction of gold from boulangerite

ore was investigated i.e., the amount of ammonium thiocyanate, leaching time, particle size of ore and

temperature. Ore with particle size in the range 100-300 mesh gave satisfactory yield values. An increase

in amount of ammonium thiocyanate and boulangerite ore, leaching time and particle size resulted in an

increase in the amount of leached gold. At optimal conditions the extraction of gold was observed to

increase from 32% to 80.69%.

Keywords: boulangerite ore, gold leaching, ammonium thiocyanate

Introduction

The demand for gold is constantly increasing due to its

widespread use in electronic devices, jewellery and as

economy. Consequently, its recovery from the relevant

ores has become more important over the last few

decades. Solvent extraction of gold from leach liquors

has been studied extensively using ion pair or solvent

extractants e.g., dibutylcarbitol (diethyleneglycoldibutyl

ether), 4-methyl-2-pentanone (methyl isobutyl ketone;

MIBK) and di (2-ethylhexyl) phosphoric acid (Akita

et al., 1996). Solvent extraction has been used for the

recovery of metals by means of hydrometal-lurgical

process but this method is not used commercially for

the purification and concentration of gold (Caravaca et

al.,1996).Gold can be absorbed and eluted effectively

using either strong or weak base anion exchange resins.

Loading strong base resins with gold cyanide is an ion

exchange mechanism involving the exchange of resin

anions. Weak base resins typically have about one-half

of the loading capacity than the strong base resins, but

it needs an increase in the pH of the solution (Hariss et

al.,1992).Using a mixture of amines and neutral organo-

phosphorus derivatives has also been reported e.g., gold

(I) has been extracted using primene 81R in cyanide

media (Caravaca, 1994).

Cyanidation is an important process for extraction of

gold from its ore. Gold cyanide complexes are formed

as a result of gold dissolution in aerated cyanide solution.

A large proportion of gold can be recovered from

sulphide ores that are soluble in cyanide solution (Jeffrey

and Breuer, 2000). However, a series of environmental

accidents at various gold mines around the world has

received widespread concern over the use of cyanide

as a leaching reagent. In majority of these cases, cyanide

from processing operations entered the environment

either by leakage through tears and/or punctures in

protective heap leach liners, or by spillage from over

flowing solution ponds or tailings storage areas (Hilson

and Monhemius, 2006).For this reason, gold leaching

by cyanidation has been banned in many regions of the

world in recent years. Also a cyanidation process usually

takes more than 24 h. Therefore, a slow gold leaching

is often a problem of cyanidation process. In summary,

high toxicity of cyanide,slow leaching kinetics and low

gold extraction from refractory ores constitute the main

problems of cyanide leaching (Orgul and Atalay, 2002).

Thiourea leaching is the most suitable alternative for

cyanidation. The main difference between them is the

use of different extracting agents. A large proportion of

anionic thiourea is converted into formamidine

disulphide (FDS) with the help of an oxidizing agent,

which reacts with gold in an excessive thiourea medium.

In order to minimize thiourea consumption, the solution

pH and potential values (mV) must be controlled (Gonen,

2003). Another non-cyanide leaching reagent

thiosulphate has received much attention in recent years.

Ammonium thiosulphate is an inexpensive nontoxic

reagent. Acceptable leaching rates have been achieved

using thiosulphate in the presence of ammonia with

cupric ion acting as the oxidant. For example a total of*Author for correspondence; E-mail: sajjad2485@yahoo.com
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Introduction

Hot corrosion has been recognised as a severe problem

in boiler tubes of super heater and reheater zone, which

may result in premature failure of the tubes. One method

to overcome this major problem is the use of thermal

spray protective coatings. In past few years, high velocity

Oxy-fuel (HVOF) spraying has shown a dramatic

influence on the field of thermal sprays. The coating

produced is less porous and has higher bond strength

than that produced by other methods which is due to

the high velocity and high impact of the sprayed powder

(Tan et al., 1999). The cost corrosion of metals may

rises over $300 billion per year (4.2% GNP) in United

States. It is estimated that every year about 40% of total

US steel production goes to replace the corroded parts

and products. Although these problems of corrosion

can not be wholly remedied but corrosion-related costs

can be diminished by more than 30% with the develop-

ment and use of better corrosion resistant coatings

(Priyantha et al., 2003). Thermal spraying has been

considered successful to apply the protective coatings,

without disturbing any other properties of the compo-

nent (Bala et al., 2009; Tillmann et al., 2000). Mostly

all the thermally sprayed coatings include splats and

splat boundaries. Due to the porosity present at splat

boundaries, the coatings are prone to corrosive attack

(Usitalo et al., 2004). HVOF coatings provide low

porosity, homogeneous, compact and hard structures

with sufficient thickness to stop the advancing of

electrolytes (Guilemany et al., 2008). Kawakita et al.

(2005) studied that with the addition of molybdenum,

a considerable improvement was noticed against

corrosion and was most effective on 8% mass molyb-

denum. Sidhu et al. (2006) studied the role of high

velocity oxyfuel (HVOF) coatings in improving hot

corrosion resistance of boiler tube steel (ASTM-SA210

GrA1) and investigated that among Cr2C3-NiCr, NiCr,

Wc-Co and stellite-6 coatings, NiCr showed maximum

whereas Wc-Co showed minimum resistance to

corrosion. Sidhu et al. (2006a) devised Ni-20Cr wire

coating proved effective than Cr2C3-NiCr using Ni-

based superalloy in environment of molten salt Na2SO4-

V2O5 at 900 °C. Sidhu et al. (2006b) successfully applied

Ni-20%Cr wire coatings onto Ni- and Fe- based super-

alloys by high velocity oxyfuel process (HVOF) for

hot corrosion studies with purpose to characterise the

surface and cross-section morphology and confirmed

the presence of Ni as main constituent of Ni-20%Cr

coating. Sidhu (2006) and Prakash (2006) experimentally

investigated that plasma sprayed stellite-6 have higher

resistance to erosion-corrosion and T11 coated steel

showed the maximum degradation resistance. Sidhu

et al. (2006c) investigated that NiCrBSi coatings were

beneficial in lowering the corrosion rate in given

environment. Sidhu et al. (2006d) used HVOF (high
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Abstract. The present study was focused on the effect of high velocity oxy-fuel (HVOF) sprayed 93(WC-

Cr3C2)-7Ni and 86WC-10CO-4C coatings on boiler steel alloys ASME SA213 T22 and ASME SA213

T91 in coal fired boiler environment. To assess the performance of the coatings in actual conditions the

coated as well as the uncoated steels were subjected to cyclic exposures, in the superheater zone of a coal

fired boiler for 10 cycles at 900 °C. Both the coatings used were observed to be uniform and dense having

thickness between 200-250 µm. Each cycle consists of 100 h heating followed by 1 h cooling at ambient

conditions. The thermogravimetric technique was used to establish the kinetics of corrosion. X-ray diffraction

(XRD), Scanning Electron Microscopy/Energy Dispersive Spectroscopy (SEM/EDS) techniques were used

to analyse corrosion products. The hot corrosion resistance of 86WC-10CO-4C coating was found better

on ASME SA213 T22 whereas 93(WC-Cr3C2)-7Ni coating was better on ASME SA213 T22.
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Abstract. The Indus deltas with its coastal zones are the most important coastal environment for mangrove

and related habitats in Pakistan. The aim of the study is to identify the land use/land cover (LULC)

classes of the Indus Delta during 2000 and 2014 through satellite remote sensing (SRS), to evaluate the

LULC changes of Indus Delta during this period and to investigate the LULC classes from ground truths.

Satellite remote sensing is a modern technique for detection and mapping of LULC patterns and their

changes without going into survey. Satellite images of Landsat-7 ETM+, March 8, 2000 and Landsat-

8 OLI/TIRS, April 8, 2014 were used. A supervised classification technique was used to classify ten

LULC classes. Results indicate that normal mangrove, cultivated land, dry mudflat, dry barren / vacant

land and turbid water increased with 324.93 km2 (23.21 km2/year), 749.44 km2 (53.53km2/year), 171.01

km2 (12.21 km2/year), 375.31 km2 (26.81 km2/year) and 59 km2 (4.21 km2/year), respectively, during

the period of 2000-2014 due to plantation of mangroves in various creek areas  in Indus Delta by Sindh

Forest and Wildlife Department, SCCP, IUCN, WWF, etc. in the year of 2009 to 2013. Cultivated land

is increased after the flood of 2010 and 2013 in the northern part of Indus Delta, while dense mangrove,

other vegetation, wet mudflat, wet barren/ vacant land and deep water decreased with 12.99 km2 (0.93

km2/year), 280.58 km2 (20.04 km2/year), 290.54 km2 (20.75 km2/year), 844.59 km2 (60.33 km2/year)

and 237.16 km2 (16.94 km2/year), respectively, during 2000-2014. Some areas of other vegetation lands

are converted to cultivated lands during 2000 to 2014. Similarly, some wet mudflat and wet barren /

vacant land are converted to normal mangrove in the southern part of Indus Delta. Many factors affect

the LULC of Indus Delta like sea water intrusion, insufficient freshwater below Kotri barrage, and at

least one annual cyclone destructive to Sindh coast.
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Introduction

Land use/Land cover (LULC) change deals with identifi-

cation of various natural and human activities, qualitative

assessments and the socio-economic context. LULC

changes are used in human activities and natural hazards

on land. Satellite Remote Sensing (SRS) is broadly used

to investigate and monitor Land use/Land cover at

different scales (Seto and Kaufman, 2003). Nowadays,

remote sensing with Geographical Information Systems

(GIS) and Global Positioning System (GPS) have

provided more comprehensive monitoring of LULC

changes than remote sensing alone. SRS is a technique

for investigation, quantification and mapping of LULC

patterns and their changes without field work. It is a

useful technique to monitor LULC and environmental

changes as results of human activities (Rehman et al.,

2016). It is very well suited for reflection of wave

currents, tides, shallow water, mangroves, wetland, soil

degradation, vegetation, cultivated land and coastal

changes.

The Indus Delta extends from Korangri Creek to Sir

Creek (Fig.1). The Indus Delta consists of seventeen

major and several minor creeks. The Indus Delta and

its coastal zones are the most important coastal

environment for mangroves and related habitats. It is

important for fisheries, mineral resources and aqua-

culture. Once upon a time, the Indus Delta was close

to Hyderabad and now it is in Thatta. Chandio et al.

(2011) recognized the reasons of degradation of Indus

Delta. This degradation is observed for last two decades

due to decrease of freshwater from Kotri downstream.

The saline water of Arabian Sea has been growing and

water creeping under sub surface is dangerous for fauna,

flora, crops and fish breading.

The objectives of the present study are as follows:

· To identify the land use/land cover patterns of the
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Abstract. The present study focuses on the microfacies analysis of Wargal Limestone in Central Salt

Range. The Wargal Limestone is composed of thin to medium bedded, light to medium grey, olive grey

and brownish grey limestone, dolomite with some marl and chert nodule. Field sampling was carried out

on a 49m thick stratigraphic section and 25 samples of limestone were obtained for microfacies analysis.

Based on skeletal grains, texture and diagenetic characteristics, seven microfacies namely: brachiopod,

crinoidal grainstone (MF1), crinoidal, bryozoan grainstone (MF2), crinoidal sandy limestone (MF3),

codiacean, crinoid, brachiopodal grainstone (MF4), codiacean, crinoidal grainstone (MF5), brachiopod,

bryozoan, crinoidal grainstone (MF6) and crinoid, brachiopodal grainstone (MF7) have been recognized

in the Wargal Limestone. A number of diagenetic features such as stylolite, dolomitization and cements

types of equant blocky, syntaxial overgrowth and cavity fill spar were observed in the microfacies. The

diagenetic processes have obliterated the grains morphology and rock fabric in some microfacies. The

presence of stylolite and recrystallization of grains indicate mechanical compaction during the diagenesis.

The microfacies and diagenetic features suggest deposition in warm shallow water conditions on carbonate

ramp environment.
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Introduction

The rapid increase in research on carbonate sedimentary

rock was triggered by the discovery of carbonate

reservoirs worldwide in the second half of the 20th

century. During 1950�s and 1960�s, modern and ancient

carbonate environments, facies model and diagenetic

processes and features were remained the focus of

research worldwide (Flugel, 2013). The increasing

importance of limestones and dolomites as reservoir

rocks and use of thin section fossils in subdividing

carbonate platform has provided impetus to progress

and growth of microfacies research. In Pakistan,

carbonate rocks of Permian and Eocene age are acting

as reservoir rocks in many oil and gas fields of Indus

Basin (Kadri, 1995). The Permian rocks in Pakistan

represent a unique opportunity to study both Paleo-

Tethys and Gondwana land deposits (Wardlaw and

Pogue, 1995). The Permian succession of Indus Basin

comprised of siliciclastic rocks of Nilawahan group and

carbonate-dominated sequence of Zaluch group. The

Zaluch group consists of three formations namely Amb

Formation, Wargal Limestone and Chhidru Formation.

Excellent outcrops of the well-developed Permian

sequence are present in the Salt Range for field studies.

The name Wargal Limestone was introduced by Teichert

(1965) for the Middle Productus Limestone of Waagen

(1879) that was approved as such by Stratigraphic

Committee of Pakistan. Wargal village in Central Salt

Range is the type locality of the formation. The Wargal

Limestone consist of thin to medium bedded, light to

medium grey, olive grey and brownish grey limestone

and dolomite with some marl and chert nodule. In the

study area, Wargal Limestone has conformable lower

and upper contacts with Amb Formation and Chhidru

Formation, respectively. The earlier work by Pakistan

Japan Research Group (1985) and Mertmann (2003)

showed late Murghabian to an early Dzhulfiann age of

the formation.

The bulk of studies on Wargal Limestone largely dealt

with paleontology and biostratigraphy of the formation

(Mertmann, 2000; Okimura, 1988; Grant, 1970;

Douglass, 1968). The formation yielded abundant smaller

foraminifers that are associated with Colaniella, an

upper Permian Index fossil, in the Salt Range (Okimura,

1988). The biogeographical studies (Singh, 1987)

suggested tropical climatic conditions in the Salt Range
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Introduction

Mankind has discovered and developed several materials

which suit its various purposes. There are very few

materials which have wide range of applications. One

of those rare materials is fibre reinforced polymer (FRP)

composites (Imran et al., 2018a; 2018b; Imran, 2015).

It is an advanced product of engineering work. This

material is very light weighted but it has fairly high

specific stiffness and strength which makes it very

desirable for the aerospace technology. The very first

time, this material was employed in 1940s for the

construction of airplanes and ships (Imran et al., 2018b;

Barbero, 2017). This material is unique because it is

non-magnetic, energy absorbent, and non-corrosive

(Imran et al., 2018b; Bakis et al., 2002). These character-

istics make it a fine choice for automobiles (Subramani,

2017), and building structure because it can absorb the

energy from the ground to reduce the impact of the

earthquake. Currently, aircraft industry is commonly using

composite material because it has light weight. The

wing structure and fuselage of the airbus A350 XWB

were constructed from the reinforced fibre plastic known

as CFRP (Tavares and Castro, 2017) shown in Fig. 1.

This was the first airbus to use the FRP composites.

The aim of this paper is to analyse the buckling behaviour

of fibre reinforced polymer composites and delamination

effect on this buckling. The testing methods and optimi-

zation methods of the laminates of these composites

will also be reviewed in this article.

Analysis of the buckling behaviour of composite

plate. There are two levels to investigate the laminates

composite material�s mechanical behaviour. These two

levels are large scale macro mechanics and small scale

micromechanics. In case of small scale micromechanics,

representative volume (RVE) analysis is used to define

the relationship between each lamina and its constituent

material. This analysis assumes that properties of
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Abstract. Composite materials are the utmost widely used materials and terms of their strength to weight

ratios make them most attractive materials for aerospace applications and other high load bearing structures

where strength to weight ratio is critical. In the preliminary designs of aircraft components, laminated

composites subjected to compressive loadings play a vital role and their performance is one of the most

important parameters. This paper presents a comprehensive review on the performance of composite

structures subjected to buckling loads and other behaviours. This review also lightens some of the attempts

to understand the buckling behaviour of composite plates by numerical and experimental methods.
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Fig. 1. The A350 XWB is the first airbus with

fuselage and wing structures fibre-rein-

forced made plastics (CFRP) (Bakis et al.,

2002).
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