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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

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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Introduction

Vegetable oils and fats are tri-esters of a glycerol

molecule with three molecules of fatty acid, where the

fatty acids contain long chains of carbon (8-24 units

long) (Rubalya et al., 2013; Pardauil et al., 2011; Vecchio

et al., 2008; Pasca and Dadarlat, 2007; Conceicao et

al., 2007). These tri-esters have the basic nutritional

function of supplying calories (Rostocki et al., 2013).

They also contribute to the palatability of foods, act as

vehicles for fat soluble vitamins, such as A, D, E and

K, and are sources of essential fatty acids, such as

linoleic, linolenic, and arachidonic acid (Pardauil et al.,

2011; Fuentes et al., 2010; Castro et al., 2004). Oils

that are more unsaturated are oxidized more rapidly

than less unsaturated oils. Oxidation of oil produces

rancid flavours and the formation of oxidation products

can also decrease its nutritional quality ( Morales et al.,

2014; Ahmed et al., 2011; Muik et al., 2005 ). Reactive

oxygen species which have been generated due to lipid

oxidation may cause several disorders like inflammation,

carcinogenesis, early aging and cardiovascular diseases

(Raza et al., 2009).  Several factors like oil processing,

fatty acid composition of oil, free fatty acids, transition

metals, the concentration and type of oxygen, mono-

and diacylglycerols, energy of heat or light,  peroxides

and antioxidants influences oxidation of oil (Choe and

Min, 2006).

Improper storage conditions of oil may cause nutritional

quality deterioration of food. Therefore, in the present

study, some physicochemical parameters that determine

the quality of oil are used to study the oxidative

deterioration of different vegetable oils stored under

various conditions i.e.darkness, room temperature,

refrigeration and sunlight.

Materials and Methods

Different branded and unbranded cooking oils were

purchased from departmental stores and from local

grocery stores and used in the present study (Table 1).

The physicochemical properties of oil samples like

refractive index, peroxide acid, and saponification values

were measured.

The refractive index was measured through Carl Zeiss

Abbe Refractometer according to AOAC (2003) Official

Method at 25 °C. For the determination of peroxide

value, in accurately weighed oil sample, CH3COOH
_

CHCl3 (60:40) along with 1 g of KI and 30 mL of freshly

boiled water were added and kept in dark for 10 min.

Titration was performed using 0.01N standard sodium

thiosulphate and using starch as an indicator, until colour

of the solution discharged. For the estimation of acid

value, 10 mL of ethanol and 10 mL of hexane were

taken into a conical flask and titrated against standard

0.01 N KOH using phenolphthalein indicator till the

appearance of faint pink colour. 1 g of oil sample

was added into the same flask and after adding

Effect of Storage on Physicochemical Characteristics of

Some Selected Vegetable Oils
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Abstract. The quality of fats and oils is analysed by several physical and chemical parameters that are

dependent on the source of oil as well as processing and storage conditions. In the present study, refractive

index, peroxide, saponification, and acid values of different branded and unbranded vegetable oils were

determined. Storage stability of oil samples were investigated and fastest deterioration was observed when

samples were exposed to day light. UV radiations also caused oxidative damage, as indicated by the

increased peroxide values for the samples exposed to UV radiations for 0, 5 and 10 min, respectively.

Direct sunlight and UV rays are particularly found responsible for the degradation of oil quality.

Keywords: peroxide value, refractive index, saponification value, storage stability, UV radiations,

vegetable oil
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Abstract. Different salt samples from mining sites of Bahadur Khel, Warcha and Jatta salt mines were

collected during a survey to evaluate their parameters of purity like water insoluble matter, calcium,

magnesium, sulphate and potassium contents.Trace elements such as iron, zinc, copper, mangansese,

chromium, lead and cadmium were determined by using Atomic absorption Spectrophotometer.Obtained

results have shown that of all the three salt deposits, Bahadur Khel salt deposits have a  of low purity of

97% set by codex alimentarius commission.Trace element contents of all the salt deposits were within the

legal limits of human consumption and RDA specification.

Keywords: atomic absorption spectroscopy, rock salt,  moisture content, trace elements
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Introduction

Rock salt comprising of mainly sodium chloride is the

essential part of human diet being a food additive, a

seasoning and flavouring agent (Cheraghali et al., 2010).

In small quantities, it is inevitable to plants and animals

but excess amount may lead to serious health problems

(Morris et al., 2008). NaCl provides two major ions,

sodium (Na+) and chloride (Cl-) as well as traces of

calcium (Ca+2) and magnesium (Mg+2) and traces of

minerals which are essential for the proper functioning

of living systems (Gong et al., 1997). In addition of a

flavouring and seasoning agent, salt regulates the acid

alkali balance of body and serves as an electrolyte in

body fluids. Also rock salt is employed as a raw material

to produce calcium chloride, chlorine gas, chlorine

dioxide, caustic soda and as and antifreeze during the

ice cream manufacturing. Contamination of table salt

even at very low level may lead to serious problems

(Heshmati et al., 2014). Trace elements may enter to

living systems by exposure to environmental samples

like water, salt and food (Scheen and Giet, 2012;

Zukowska and Biziuk, 2008).

In Pakistan both the lake and rock salt deposits are

present as one of the largest salt deposits in the world

in Khewra, Warcha, Jatta and Bahadur Khel. (Alan

et al., 1975). Sea salt is found along the coastal areas

of Sindh and Balochistan. Bahadur Khel salt in district

Kohat is bedded salt which is spread over 12 km of

length and about 1 km of width. 10.54 billion tonnes

of rock salt has been estimated by Geological Survey

of Pakistan (Faruqi, 1983). Warcha salt mines are located

276 km away from south of Islamabad in district

Khushab, Punajab. Total resources of Warcha salt mines

are reported to be billion tonnes. Crystals of Warcha

salt mines range from white to pink and mining is

through the method of room and pillars.Jatta salt mines

are located 217 km away from Islamabad and considered

from tertiary geological horizon. Salt crystals are white,

light or grey. Total salt resources are estimated to over

few billion of tonnes.

Levels of trace elements in salt samples should be check

from time to time because of its frequent use in daily

life. Usage of unrefined salt has been prohibited by

various health agencies (Soylak et al., 2008) because

it has lesser purity levels. Researchers are on the way

for mineral profiling of rock salt deposits of Pakistan

(Alan et al., 1975). During the present research, salt

samples were collected from the three mining sites

which include Bahadur Khel, Warcha and Jatta salt

mines for their complete characterization. Purpose of

this research was to evaluate their impact on public

health and their utility as industrial raw material.

Materials and Methods

Collection of samples. Rock salt samples were collected

from the mining sites of Warcha, Jatta and Bahadur

Khel during a survey. Samples were collected about 20

cm below the mining sites and after collection they

were immediately kept in the polyethylene bags to be

brought into laboratory where they were crushed into

60 meshes and transformed into air tight labeled plastic
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Introduction

Lead-zinc ore deposits are widely distributed throughout

the world. In most primary ore deposits, galena (PbS)

and sphalerite (ZnS) are the common minerals of lead

and zinc, respectively. They generally occur together

with sphalerite predominating but there are all gradations

in relative proportions. Both may be oxidized to

secondary minerals in the weathered zone of ore deposits.

Galena generally oxidizes to cerussite (PbCO3) and

anglesite (PbSO4). The common secondary zinc minerals

are smithsonite (ZnCO3), zincite (ZnO), hydrozincite

[Zn5(OH)6(CO3)2],  willemite (Zn2SiO4) and

hemimorphite [Zn4Si2O7 (OH)2 H2O] also known as

calamine. However, galena and sphalerite are the

principal minerals explored for extraction of lead and

zinc metals (Keqing et al., 2005). Both metals are

utilized in production of various important commercial

alloys. Lead also finds its use in lead storage batteries,

whereas zinc is primarily used in galvanizing of iron

and steel products. Thus, lead and zinc compounds are

extensively used for various industrial applications.

Since high-grade ores are depleting worldwide, research

studies involving the enrichment of low-grade ores are

increasing. It is essential to obtain high-grade concentrates

both in case of electrolytic and blast furnace processes

because the cost of production rises steeply with the

decrease in grade of the concentrate used for metal

extraction. The mineralogy and texture of different ore

deposits governs the process for their beneficiation.

Generally, gravity based and froth flotation methods

are adopted for beneficiation of low-grade lead-zinc

ores. Sometimes, gravity methods are employed for ore

pre-concentration followed by flotation (Atrafi   et al.,

2012). The texture of lead-zinc ores shows all variations

from coarse-grained to extremely fine-grained. Since

most of the lead-zinc ores are fine-grained and sulphide

in nature therefore, concentrated mainly by flotation

process. Oxidized ores may also be processed by flotation

after sulphidization (Keqing et al., 2005).

The complex sulphides of lead, zinc and iron can be

separated by flotation technique quite efficiently and

effectively. The most common practice for processing

of complex sulphide ores is the successive selective

flotation of various sulphide minerals using specific

flotation reagents and controlling various parameters

(Day, 2002; Bushell and Testut, 1985). In some cases,

mineralogy and metallurgical response favours an initial*Author for correspondence; E-mail: arifbhattipcsir@yahoo.com

Abstract: A bench-scale beneficiation study was performed on low-grade complex lead-zinc ore of Duddar

area, District Lasbela, Balochistan Province, Pakistan. The polymetallic ore under investigation contains

galena and sphalerite as valuable minerals of lead and zinc. The low-grade ore was upgraded by selective

sequential froth flotation technology to recover both minerals. An effort was made to investigate the effect

of important variables on grade and recovery of concentrates and to design the process flow sheet. Different

parameters of flotation process such as particle size of the feed, pH and % solids of the pulp, speed of

impeller, type of reagents (collectors, frothers, regulators and modifiers) and their quantities, conditioning

time and flotation time were optimized to attain maximum grade and recovery of respective concentrates.

The rougher concentrates obtained were subjected to one regrinding and two cleaning operations to achieve

higher-grade concentrates of both metals. Bench-scale flotation tests show that it is possible to obtain a

lead concentrate assaying 65.24% Pb with recovery rate of 81.32% and a zinc concentrate containing

55.63% Zn content with recovery rate of 80.28%. Both the concentrates meet the specifications required

for metallurgical and chemical grades.

Keywords: low grade, lead-zinc ore, galena, sphalerite, beneficiation, froth flotation, grade, recovery
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The Effect of Wrinkle Recovery Finishes on Shrinkage of

Cotton Fabric for Different Finish Applying Techniques
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Abstract. This research study was conducted to make wrinkle free fabric by applying formaldehyde free

anti-wrinkle finishes like Texicil DC, Knittex RCT, Arkofix NEC, Arkofix ELF. In this effort, various

concentrations of these finishes were used by adopting three different finish applying techniques (pad-dry

technique, pad-dry-cure technique  and pad-flash-cure technique) on pure cotton fabric in order to optimize

their application for best manufacturing results in sense of the shrinkage ability of the fabric. After making

quality test of the resulting fabric it was depicted that pad dry method of applying finish proved itself better

as compared to other techniques adopted in this research, while the finish Arkofix ELF and Arkofix NEC

at concentration level of 120 g/L gave better results in respect of shrinkage of the fabric.

Keywords: non formaldehyde finishes, finishing techniques, cotton fabric, wrinkle free, fabric shrinkage

Introduction

Textile and clothing is one of the major sectors that

have gained wide space in fashion industry of this age.

The consumers like value added and ease caring

products. Today the dresses do not stand only to cover

the body but now clothing boosted up to wear a dress

that has some unique properties in sense of protection,

comfort, durability and many other aesthetic values like

having wrinkle free properties. The ability of a dress

to retain its ironed shape is the demand of the day.

Wrinkle free characteristic is very demanding especially

in garment industry.

During wearing and washing of the fabric the wrinkles

are created in it. The wrinkle recovery of the fabric is

highly dependent on the crosslinking property of the

material. These crosslinks are the source of holding

together the molecular chains due to which the fibre is

pulled back to its original shape after getting bent and

the wrinkles are prevented to be formed. In order to

make cellulosic cotton fabric wrinkle resistant and create

durable press property in it, there exists the use of

permanent press finishes on these apparels. The conven-

tionally used finishes for this purpose have serious

health hazards in sense of having formaldehyde that

has carcinogenic effect on human skin. So formaldehyde

free finishes are highly recommended for creating

special activities in the fabrics like wrinkle resistance

ability (Sahin et al., 2009).

During the finish applying process the cotton fabric

undergoes the application of crosslinking agents in

addition to adding suitable softener and catalyst. Then

drying and heating process is carried out that supports

the crosslinking reaction of the cellulose. It has been

found that the finish concentration and use of softening

agent have considerable changes in the ultimate quality

parameters of the fabric (Frick et al., 1973). Today the

demand of cotton fabric is on high peak. Hence, there

is dire need of using wrinkle free finishes on these fabric

to make it high valuable. This is the era of fashion and

style and the people demand a dress having more and

more value addition in order to create comfort ability,

ease care, protection etc. to them. For the last five years

this demand has gained high rank especially in the sense

of having wrinkle free dressing. This demand is more

focused for the cellulosic fabric. Hence, the use of wrinkle

free finishes to create durable press ability among the

fabric is increasing day by day. In every kind and style

of clothes wrinkle free property is highly appreciated

(Doshi, 2006).

The most commonly existing techniques that are being

adopted by dye processing industry to apply finishes

on the fabrics in order to create some special charac-

teristic in the fabric are pad-dry method, pad-dry-cure

method and pad-flash-cure method. But all these methods

have variant impacts on fabric quality due to having

process difference. Therefore, this research was taken

to observe the ultimate impact of these different techniques*Author for correspondence; E-mail: qamartosief@yahoo.com
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Effluent with Coagulation, Aqueous Oxidation and
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(received June 18, 2015; revised January 25, 2016; accepted March 16, 2016)

Pak. j. sci. ind. res. Ser. A: phys. sci. 2016 59(3) 151-156

Abstract. Present study was focused on purified terephthalic acid (PTA) industry wastewater treatment

located at Port Qasim, Karachi. PTA wastewater containing high COD (100000 to 150000 mg/L) was

treated with coagulate ferrous ion and then was oxidized independently with aqueous hydrogen peroxide

using different doses at 45 °C for 1h.  The resulting wastewater was passed through RO plant equipped

with high porosity bio-ceramic membrane. It was observed that coagulation and oxidation processes have

potential to reduce 87.9% COD but complete reduction up to 99.8% was achieved after passing the effluents

from high RO plant equipped with high porosity ceramic membrane.

Keywords: COD reduction, coagulation, active oxidation, ceramic membrane, purified terephthalic acid

Introduction

Purified terephthalic acid (PTA) is a refractory organic

material and an imperative industrial chemical used as

precursor for manufacturing good quality multipurpose

plastics like PBT (poly butyl terephthalate), PET

(polyethylene terephthalate), and bio-plastic i.e., PTT

(polytrimethylene terephthalate). It is also utilized for

the production of chemical fibres, pesticides, dyes etc.

Because of its wide-ranging applications, significant

manufacturing and chemical distinctiveness, terephthalic

acid and its related organic compounds have become

omnipresent as environmental contaminants, and they

have been found in soil, aquatic systems, and associated

organisms (Zhang et al., 2013).

In 1993, PTA production was estimated to be 425 to

525 million tonnes world over. In 2002, its annual

growth rate increased to 7.5% and accounted for about

26.12 million tonnes, with China growth rate attributed

for about 2.6 million tonnes. PTA demand further

increased to 28.8 million tonnes in the year 2005, in

which China contributed 12.14 million tonnes that is

42% of the total world demand (CR, 2007). During

production of every ton of PTA, about 3-4 m3 of

wastewater with 4-10 kg COD/m3 is produced (Shafaei

et al., 2010; Karthik et al., 2008; Franck and Stadelhofer,

1988). Major portion of PTA wastewater comprises

of benzoic acid (BA), phthalic acid (PA), p-toluic acid

(p-Tol), 4-carboxybenzaldehyde (4-CBA), and terephthalic

acid (TA) with minor concentrations of the p-xylene,

methyl acetate and 4-formylbenzoic acid (Kleerebezem

et al., 1999). The contribution of these chemicals towards

COD in the wastewater, at times become more than

85%.

US Environmental Protection Agency has recently

added this class of chemicals to the list of priority

pollutants (USEPA, 2007) because phthalate (its ester

degradation intermediates) poses serious threat to human

health causing acute, sub-acute, chronic and molecular

toxicity. It is also reported that the exposure of pure

chemical PTA causes impair renal damage, liver and

testicular function, bladder cancer and inhibit microbial

growth (Zhang et al., 2013; Chen et al., 2001; Qu et al.,

2000). Therefore, treatment of PTA contamination is

very essential not only to preserve and protect natural

ecosystems but also to hinder its detrimental effect on

human health (Pernille et al., 2007; Scholz, 2003; Qi

et al., 2002).

Various methods are being used for the  treatment of

industrial wastewater to remove PTA world over like,

supercritical water oxidation, ozone assisted photochemical

oxidation (UV/O
3
/H

2
O

2
), advanced oxidation processes

(AOP), UV-assisted ozonation (UV/O
3
), ozone-assisted

photo-fenton oxidation (UV/O
3
/H

2
O

2
/FeSO

4
), photo-

fenton oxidation (UV/H
2
O

2
/FeSO

4
), and radiation treat-

ment using gammaray, treated with powdered and*Author for correspondence; E-mail:niazmemon2000@yahoo.com
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Drinking Water Quality in Urban Areas of Pakistan:

A Case Study of Gujranwala City

Sajjad Haydara, Obaidullah Nadeemb*, Ghulam Hussaina, Haroon Rashida

and Rashid Majeeda

aInstitute of Environmental Engineering & Research (IEER), University of Engineering & Technology (UET),

Lahore, Pakistan
bCity and Regional Planning Department, University of Engineering and Technology, Lahore-54890, Pakistan

(received December 8, 2014; revised October 14, 2015; accepted October 15, 2015)

Pak. j. sci. ind. res. Ser. A: phys. sci. 2016 59(3) 157-166

Abstract. A study was conducted to evaluate the drinking water quality of Gujranwala city. Samples were

collected from 16 locations including: 4 tube wells, 4 overhead reservoirs (OHR) and 8 house connections.

Twelve physicochemical and two bacteriological parameters were tested, before and after monsoon and

compared with National Standards for Drinking Water Quality (NSDWQ). The results demonstrated that

most of the physicochemical parameters, except lead, nickle and chromium were within NSDWQ before

and after monsoon. Bacteriological and heavy metal contamination was found before and after the monsoon.

Possible reasons of contamination are: no disinfection, old and leaking water pipes, poor drainage during

monsoon and possible cross connections between water and sewerage lines. It is recommended to practice

disinfection, laying of water and sewerage pipes on opposite sides of streets and periodic water quality

monitoring.

Keywords: water quality, physicochemical characteristics, bacteriological characteristics

Introduction

Use of contaminated water has its health and financial

cost. In terms of health cost, it is reported that 80% of

all diseases in developing countries may be attributed

to the use of contaminated water (Leeuwen, 2000). Poor

water quality is cause for the death of an estimated 5

million children in developing countries. In terms of

financial cost, the UN estimates that $7.3 billion may

be saved in healthcare costs by improving water quality

and sanitation conditions (NDRC, 2014). Rapid increase

in population, especially in urban areas has led to poor

water quality management which is further aggravating

the problem (Huang and Xia, 2001).

Pakistan has existing water supply coverage of 79%

(Aziz, 2009). Due to rapid population growth, annual

per capita water supply has been decreased from 5000

cubic meter in 1951 to 1100 m3 in 2011 (WAPDA, 2004).

Groundwater is one of the major sources for public

water supplies in Pakistan (Tahir et al., 2010).

It is estimated that in Pakistan 30% of all diseases and

40% of all deaths are due to poor water quality (Haydar

et al., 2009). Diarrhoea, a water borne disease is reported

as the leading cause of death in infants and children in

the country while, every fifth citizen suffers from illness

and disease caused by the polluted water (Kahlown

et al., 2006). Unfortunately, little attention is being paid

to drinkingwater quality issues and quantity remains

the main concern of water supply agencies. There is a

lack of drinkingwater quality monitoring and surveil-

lance programmes in the country. Weak institutional

arrangements, lack of well-equipped laboratories and

poor implementation of NSDWQ have aggravated the

situation. In particular, the public awareness of the issue

of water quality is dismally low (Aziz, 2005).

Various studies have been carried out on water quality

of Pakistan (Haydar and Qasim, 2013; Khan et al.,

2013; Ali et al., 2012; Kausar et al., 2011; Tahir et al.,

2010; Haydar et al., 2009; Aziz, 2005; Kazmi, 2004).

It is concluded that drinking water quality in both urban

and rural areas of Pakistan is not being managed properly.

At some places groundwater quality is deteriorating

due to the naturally occurring subsoil contaminants or

due to anthropogenic activities. Improper disposal of

sewage and solid wastes, over application of agro-

chemicals (pesticides and fertilizers) and deteriorating

condition of piping network are the major responsible

sources for contamination of water supplies. Microbio-

logical contamination is the main source of waterborne

diseases like gastroenteritis, dysentery, diarrhoea and

viral hepatitis.*Author for correspondence; E-mail: obaidnadeem@uet.edu.pk
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Abstract. Two phenomena playing important role in affecting water resources all over the world are:

urbanization and climate changes. Urban and peri-urban water bodies are very vulnerable to these phenomena

in terms of quality and quantity protection. This study was aimed to perceive the impact of ever-increasing

urbanization on water quality in the catchment area of Rawal Lake. Rawal Lake supplies water for domestic

use to Rawalpindi city and Cantonment area. The water was found biologically unfit for human consumption

due to total and faecal coliformus counts higher than WHO limits. Similarly, turbidity and calcium was

more than WHO standards. There should be detailed study on climate change parallel to urbanization in

the Rawal catchment to quantify its impacts on water quality and inflows.

Keywords: urbanization, inflows, water quality, Rawal Lake, Korang River

Introduction

Islamabad and Rawalpindi are two very important cities

of Pakistan. Rawal Dam is constructed on Korang river

along Pindi-Murree road near village Rawal at a distance

of about nine miles from Rawalpindi town. Actually,

Rawal Dam is the main source, providing raw water for

drinking purpose for Rawalpindi city and Cantonment

area. During the last few decades the process of urbani-

zation covered the catchment area with a very high rate

around the Rawal Lake, which has obviously affected

the quantity as well as the quality of lake inflows.

Urbanization is a pervasive and rapidly growing form

of land use change. More than 75% of the U.S. popula-

tion lives in urban areas, and it is expected that more

than 60% of the world�s population will live in urban

areas by the year 2030, much of this growth occurring

in developing nations (USCB, 2001; UNPD, 1997).

Whereas the overall land area covered by urban growth

remains small (2% of earth�s land surface), its ecological

footprint can be large (Folke et al., 1997). For example,

it is estimated that urban centres produce more than

78% of global greenhouse gases (Grimm et al., 2000)

and that some cities in the Baltic region claim ecosystem

support areas 500 to 1000 times their size (Boland and

Hanhammer, 1999).

The extensive and ever-increasing urbanization repre-

sents a threat to stream ecosystems. According to an

estimate over 130,000 km of streams and rivers in the

United States are impaired by urbanization (USEPA,

2000). Urbanization has had similarly devastating effects

on stream quality in Europe (House et al., 1993). Despite

the dramatic threat urbanization poses to stream

ecosystems, there has not been a thorough synthesis of

the ecological effects of urbanization on streams. There

are reviews discussing the impacts of a few aspects of

urbanization biology of pollution (Hynes, 1960), physical

factors associated with drainage (Butler and Davies,

2000), urban stream management (Baer and Pringle,

2000) and a few general reviews aimed at engineers

and invertebrate biologists (Suren, 2000; Ellis and

Marsalek, 1996; House et al., 1993), but the ecological

effects of urban growth on stream ecosystems have

received less attention (Duda et al., 1982; Porcella and

Sorenson, 1980). Tahir (1989) studied pollution problems

in water supply systems of Rawalpindi and Islamabad

city. Din et al. (1997) analyzed the quality of drinking

water supplied to Islamabad. Khan (1999) collected

and analyzed drinking water samples from restaurants

and hospitals of Rawalpindi and Islamabad. In all 105

samples collected, a few samples were found unsafe

with respect to TDS and turbidity. Malik (2007) examined

biological oxygen demand of Rawal Lake. Iram et al.

(2009) analyzed pesticides residue of Rawal and Simly

Lakes and Aftab (2010) studied the spatial and temporal

land use of Rawal Lake watershed. Ghumman (2011)

assessed the water quality of Rawal Lake by long time*Author for correspondence; E-mail: afzelbutt@yahoo.com
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Abstract: The present study examines the variation of ambient aerosol (PM10) concentrations in Karachi,

city. Samples were collected from ten different locations, representative of urban background, residential,

traffic and industrial areas from 2007 to 2011. At each location, PM10 was measured continuously from

08:00 am to 06:00 pm at local time. The maximum 10 h average particulate matter (PM10) mass concentrations

were found at Tibet Centre (440.1mg/m3) and minimum at PCSIR Campus (21.7mg/m3) during 2008. A

rising trend during 2008 may be due to the civil works for bridges and extension of roads at different

locations in Karachi. The results also suggest that urban traffic and industrial areas appeared to have higher

PM10 concentration than residential and background areas.

Keywords: PM10, annual averages, statistics, co-relation

Introduction

Ambient aerosol is a suspension of a complex mixture

of liquid and solid particles in the air that vary greatly

in shape, size, composition and concentration, depending

on their source, processes in the atmosphere and spatial

and temporal factors. It also has a wide variety of

physical and chemical properties in the atmosphere.

The particles may originate both from natural or

anthropogenic sources.

Exposure to particulate air pollution can result in serious

short-term and long-term effects on human health even

at low concentrations, because it can be absorbed into

the lung tissues during breathing. Research has shown

that short-term health effects include lung function

disorder and resultant hospital admissions and mortality,

whereas long term health effects result in increased

incidence of mortality due to respiratory diseases. The

adverse effects of particulate matter (PM) pollution on

human health and the environment is a major problem

for the population and administration. A number of

reports have shown that particulate matter pollution is

associated with an increase in hospitalization, lung

function disorder, asthma, bronchitis, other respiratory

diseases and premature deaths (Sicard et al., 2011). A

large number of epidemiological studies show a strong

co-relation between the concentration of particulate

matter and human health hazards (Pop et al., 2002).

As the air pollution increases, the mortality due to the

probable deaths particularly of vulnerable people also

increases (Zanobetti et al., 2002; Schwartz., 2001). This

shows that air pollution is not only the cause of death

of people living in a �high risk pool�, but also includes

new habitants to that �high risk pool�. Results of recent

studies showed that short-term inhalation of aerosol

particulate found in the urban environment increases

hospital admission for asthma and chronic obstructive

pulmonary diseases (COPD). There is also an acute

relationship of PM and cardiovascular outcomes

(Brook et al., 2010). Association between air pollution

and cause-specific pattern between particulate matter

with aerodynamic diameters < 10 mm (PM10) and cause

specific mortality in a multicity hierarchical model has

been studies by Schwartz (2000) who has looked at

mortality displacement with regard to cause-specific

deaths. Some studies also found an association between

airborne particulate and mortality by age groups

(Goldberg et al., 2000)

Urbanisation and industrialisation have brought together

large concentrations of people in small areas. The

growing urban population, level of industrialisation and

traffic congestion are the main factors responsible for

poor air quality in Karachi city. According to population

Karachi ranks as the largest city of Pakistan. It is the

most urbanised and largest economic centre of Pakistan.

During the last three decades, it has faced mass

urbanization, huge population growth and many fold*Author for correspondence; E-mail: drhpak@yahoo.com
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