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 Synthesis, Characterisation and Biological Activity of

Schiff Base and its Cu(II), Pd(II), Pt(II) Complexes Derived

from Tyrosine and Aromatic Aldehyde

Rukhsana Anjuma*,Bushra Khana and Muhammad Javedb

a
Department of Chemistry, Lahore College for Women University (LCWU), Lahore, Pakistan

b
Gujranwala Institute of Nuclear Medicine (GINUM), Gujranwala, Pakistan

(received February 15, 2016; revised October 17, 2017; accepted October 18, 2017)
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Abstract. Schiff base derived from the condensation of tyrosine and the salicylaldehyde has been synthesised

and its Cu(II), Pd(II) and Pt(II) complexes have been prepared. The prepared Schiff base and its complexes

were analysed and characterised by using different instrumental techniques, such as elemental analysis,

FTIR, UV-Vis, 1H NMR, thermal analysis and XRD. The analytical data revealed that the ligand L-1 can

coordinate in tridentate manner via the phenolate-O, azomethine-N and tyrosine O-atoms, resulting in the

formation of 1:1 [metal: ligand] complexes. Thermal analysis revealed the presence of water molecules

in the complexes. In vitro antibacterial activity of the complexes was evaluated against different bacterial

strains e.g., Pseudomonas aeruginosa and Bacillus subtilis by the well-diffusion method. The data showed

that transition metal complexes have significant improved antibacterial activity than parent drug.

Keywords: Schiff base, amino acid, antibacterial activity, transition metal complexes

Introduction

Schiff bases and their bio-active complexes have been

studied extensively over the past decade. Extensive

investigations have been made on salicylidene-amino

acid Schiff bases and their metal complexes (Sharma

et al., 1997). Metal chelates of the Schiff bases derived

from salicylaldehyde and amino acids have been shown

to an important class of compounds in elucidating the

mechanism of transamination reaction in biological

systems (Chohan et al., 1997). The special structure

and ligand diversity are important factors to determine

the chemical and biological importance of the Schiff

bases. Hodnett prepared a series of Schiff base metal

complexes and carried out antitumor experiments, which

indicated that aldehyde substituent was superior to

amine substituent in anticancer effect and salicylaldehyde

Schiff bases were superior to other aldehyde Schiff

bases (Hodnett and Dunn, 1972).

Various studies have shown that amino acid metal

complexes of Schiff bases have antibacterial (Venkatesh,

2011; Mounika et al., 2010), anticancer (Miri et al.,

2013; Ali et al., 2012) and antioxidant (Wei et al., 2000)

activities. The antibacterial (Chohan et al.,1997) and

antifungal (Lukaszuk et al., 2007) properties of a number

of  Cu(II) complexes have been evaluated against various

pathogenic bacteria and fungi. Amino acid-palladium

complexes have also revealed remarkable antibacterial

activity against Staphylococcus aureus and Escherichia

coli bacteria (Cristina et al., 2014). Schiff-bases of 1,1'

di-substituted ferrocene and their Pd(II) and Pt(IV)

complexes  were found to have valuable activity against

the various bacterial strains Hegazy, 2012. In the present

study, synthesis, characterisation and antibacterial

evaluation of Schiff base and its complexes have been

reported.

Materials and Methods

Tyrosine, salicylaldehyde, cupric acetate monohydrate,

platinum chloride and palladium chloride were purchased

from Sigma-Aldrich. KOH was obtained from Merk.

All the solvents were of analytical grade and used as

received without further purification.

The UV-spectra was recorded on UV-2800 spectrophoto-

meter Hitachi, in the range of 200-800 nm. FTIR spectra

were obtained by using Agilent-650 spectrophotometer

in the region 4000-650 cm-1. Elemental (CHN) analysis

was performed by LECO (Truspec micro) apparatus at

Forman Christian College, Lahore, Pakistan. The 
1
H

NMR spectra were obtained by the help of Bruker

(Advance 400) spectrometer using 6d-DMSO as a solvent

at HEJ Research Institute of Chemistry, Karachi,

Pakistan. Thermogravimetric analysis was performed

using a simultaneous TGA-DSC analyzer (Instrument

SDT Q600 V8.). The compounds were placed in
*Author for correspondence;

E-mail: rukhsanaanjum@yahoo.com
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Thermodynamics and Kinetics of Reduction of Fe(III)

Acetohydroxamic Acid Complex by Ascorbic Acid
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bChemical Metrology Division, National Physical and Standards Laboratory (NPSL), PCSIR,
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Abstract. Kinetic and thermodynamic studies of reduction of Fe(III) acetohydroxamic acid ([Fe(III)-

AHA]) complex by ascorbic acid (AA) was performed at pH values ranging from 3.00-4.50 ± 0.1 (ionic

strength 0.2) and temperature 05.0 - 25.0 ± 0.5 °C. The redox reactions were studied, spectrophotometrically,

under pseudo first order conditions of [AA] over the [Fe(III)-AHA] under the experimental conditions.

The redox reaction was found to be highly pH dependent. The values of 2nd order rate constants (k2), at

25 °C and pH 3.0, 3.5, 4.0 and 4.5 were found out to be 2.3920, 2.1550, 2.0122, 1.7596 M-1s-1, respectively.

At 20 °C the values were 1.7290, 1.4000, 1.3400, 1.2650 M-1s-1 at pH 3.0, 3.5, 4.0 and 4.5, respectively.

The results at 15 °C and pH 3.0, 3.5, 4.0 and 4.5 were 1.1410, 0.9459, 1.0390, 0.9126 M-1s-1, respectively.

While, the values of rate constants at 10 °C were 0.7847, 0.7697, 0.6810, 0.7096 M-1s-1 and at 5 °C were

0.6167, 0.5106, 0.4775, 0.4833 M-1s-1, respectively. In addition to that, the following rate law was evaluated.

Rate = dp/dt = k2 [Fe(III)-AHA] [AA]. Moreover, the thermodynamic activation parameters of the reaction

were also determined. The values of DEa# at pH 3.0, 3.5, 4.0 and 4.5 were found out to be 22.4058, 16.3243,

19.9636, 14.6050 J/mol, respectively. While, the values of DH# were 58.5056, 42.6258, 52.1288, 38.1363

J/mol, respectively at pH 3.0 to 0 4.5. Values of DS# were also evaluated as -23.0297, -68.7567, -37.8287,

-84.1377 J/mol/K at pH 3.0, 3.5, 4.0 and 4.5, respectively.

Keywords: acetohydroxamic acid, ascorbic acid, hydroxamate, siderophore, thermodynamics

*Author for correspondence; E-mail: pervaizhej@gmail.com

Introduction

Siderophores are low molecular weight organic

molecules that are produced by microorganisms under

iron-stress conditions. Siderophores have been the core

interest for many years, amongst the biological scientists

due to the fact that they help boost the uptake of iron

to the microbial cells. These siderophores, with respect

to their three main classes i.e., hydroxamate, catecholate

and carboxylate share extensive areas of research.

Under aerobic environment, the Fe(III) form of iron is

insoluble, due to its low ksp and hence is inaccessible

at physiological pH (7.40). Under such conditions,

microorganisms synthesise siderophores that have

high affinity for Fe(III). They chelate Fe(III) and these

complexes are then transported to cytosol, where ferric

iron is reduced to ferrous iron and becomes available

to microorganism. In recent years, siderophores have

attracted much attention due to its potential roles in

different fields (Saha et al., 2016). Three different

siderophores mycobactins (Francis et al., 1949), ferri-

chrome (Neilands, 1952) and coprogen (Hesseltine

et al., 1952) were isolated as growth factors during

1949 to 1952. By the end of the 1960s, several hydroxa-

mate siderophores were recognized. So, there are three

main classes of siderophores like catecholate,

hydroxamate and hydroxycarboxylate that have high

affinity for iron(III) (Xiao et al., 1992).

Iron is the most important and abundantly available

element but its extremely low solubility in the form of

Fe(OH)3 (Ksp=10-39) (Neilands, 1952; Francis et al.,

1949) is very challenging for its bioavailability. The

total soluble form of Fe(III) containing hydroxyl species

is 10-10 M (Hesseltine et al., 1952). Iron is very valuable

for all living organisms (Crichton, 2001; Xiao et al.,

1992) as it performs variety of functions in biology. To

cope up this low solubility problem, microorganisms

are very efficient to synthesize the iron carrier com-

pounds known as siderophores. These microorganisms

capture, store and transfer the iron (Sandy and Butler,

2009; Dhungana and Crumbliss, 2005; Raymond et al.,

2003; Pierre et al., 2002; Stintzi et al., 2000; Albrecht-

Gary and Crumbliss, 1998). Very high Fe(III) complex

formation constants (logb =30-50) (Andrews et al.,

2003; Pierre et al., 2002; Howard, 1999; Guerinot,

1994) for these complexes reveal the reduction
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Introduction

The fast growing resistance of bacteria towards available

antibiotics is a foremost medical issue. Increasing

resistance against known antibiotics that causes severe

infections is directly linked with the dramatic increase

in mortality rate (daSilva et al., 2011). The bacterial

resistance against multiple available antibiotics is due

to their toxicity and different modes of action. In order

to cope with the growing human pathogen resistance,

there is an urgent medical need to discover some

additional antibacterial drugs that have no adverse

effects due to their unusual mode of action (Alekshun

and Levy, 2017; Rice, 2006).

Schiff bases or imines are the compounds bearing

azomethine (-C=N-) functionality (Fareed et al., 2013)

with numerous biological applications including

antibacterial, antifungal, antiviral, antioxidant, anti-

tuberculosis, analgesic and anti-inflammatory activities

(Kajal et al., 2013; daSilva et al., 2011; Piotr et al.,

2009). Several natural and non-natural compounds with

imine group are biologically active. The presence of

imine functionality in such compounds is responsible

for their significant biological potential (Guo et al.,

2007; Souza et al., 2007; Bringmann et al., 2004).

Derivatives of anthracene-9, 10-dione have attracted

the attention of medicinal chemists due to a wide

spectrum of significant pharmacological activities such

as anti-tumour (Ashnagar et al., 2010; Ge and Russell,

1997), anti-inflammatory (Yadav et al., 2010), anti-

malarial (Osman et al., 2010; Yadav et al., 2010),

antioxidants, antimicrobial (Yadav et al., 2010; Xiang

et al., 2008), antifungal (Rath et al., 1995), antileukemic

(Chang and Lee, 1984), antiviral and anti-HIV properties

(Alves et al., 2004; Schinazi et al., 1990). It has also

been reported that derivatives of aminoanthracene-9,

10-dione show considerably increased antitumor

activities (Nor et al., 2013). In view of the wide interest

of medicinal chemists towards imines and anthrace-

nedione, synthesis and antibacterial activities of the

Schiff bases have been reported here.

Materials and Methods

The melting points were recorded in a glass capillary

using Gallenkamp MF-370 melting point apparatus and

are uncorrected. 1H-NMR (300MHz) and 13C-NMR

(75MHz) spectra were recorded on Bruker AV-300

NMR Spectrometer in DMSO-d6 with trimethyl silane

(TMS) as an internal standard. IR spectra were recorded

on Nicolet Avatar 300 DTGS. Mass spectra were

recorded on a Finnigan LCQ Advantage Max. Elemental

Antibacterial Potential Assessment of Schiff Bases Derived

from 1-Aminoanthracene-9, 10-Dione

Ghulam Fareeda*, Fouzia Khanb, Nazia Fareedc and Shahana Urooj Kazmib

aPharmaceutical Research Centre, PCSIR Laboratories Complex, Karachi-75280, Pakistan
bDepartment of Microbiology, University of Karachi, Karachi-75270, Pakistan

cDepartment of Chemistry, Federal Urdu University of Arts, Science and Technology, Karachi, Pakistan

(received June 4, 2017; revised June 20, 2017; accepted June 22, 2017)

Pak. j. sci. ind. res. Ser. A: phys. sci. 2018 61A(1) 15-18

Abstract. A variety of Schiff bases 1-17 of 1-aminoanthracene-9, 10-dione were synthesized using a

reported catalytic method and evaluated for their antibacterial potential against Staphylococcus aureus

multidrug resistant (MDR), Escherichia coli (MDR), Klebsiella species (MDR), Salmonella typhimurium

(MDR), Pseudomonas aeruginosa (MDR), Escherichia coli ATCC-8739, Staphylococcus aureus ATCC-

25923, Staphylococcus aureus, Escherichia coli, Klebsiella species and Pseudomonas aeruginosa.

Compounds 2, 3, 4, 13 and 14 were found to be potent against (MDR) bacterial strains when compared

with the cefotaxime standard, however compound 8 exhibited good activities against S. aureus and

Klebsiella species. Compounds 2 and 15 were found to be good to moderately active against P. aeruginosa

and compounds 4 and 15 demonstrated moderate activity against S. aureus. All the remaining compounds

except 11 and 17 showed weak antimicrobial activity against non-MDR strains of bacterial isolates.

Keywords: Schiff base, 1-aminoanthracenedione, antibacterial activity, multidrug resistant

*Author for correspondence; E-mail: fareedchm@yahoo.com
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Structural, Electrical and Thermal Properties of Lead Borate

Glass Doped by V2O5 Content

Rahma Hamed Marhooma, Mohamed Said Dawelbeita, Essam Elsayed Assembc*
and Adel Ashour Mohamedbd

aDepartment of Electronics Engineering, Faculty of Engineering and Technology, University of Gezira, Sudan
bPhysics Department, Faculty of Science, Islamic University, Kingdom of Saudi Arabia

cPhysics Department, Faculty of Science, Kafrelsheikh University, Egypt
dPhysics Department, Faculty of Science, Minia University, Egypt

(received March 13, 2017; revised November 11, 2017; accepted February 6, 2018)
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Abstract. Glass samples of compositions xV2O5 +y Pb+ [100-(x+y)] B2O3 with the number of moles x

varying from 0 to 2.5% and y varying from 0.2 to 0.195% are prepared by the technique of melting and

quenching. The structural analysis of glass is achieved by studying the density and the molar volume. The

glass density is increased from 1.8748 to 1.9347 g/cm according to the increase of the vanadium pentoxide

contents. Also, the structural analysis of these glasses points out the conversion of structural units of BO3

into BO4, which leads to increased density and molar volume. However, the transition temperature, the

crystallization temperature, and the glass stability are decreased. The VO4 and VO5 structural units of

vanadium are formed in the structural network. The electronic conduction of borate glass can be explained

using Polaron hopping between V+4 and V+5. On the other hand, ionic conduction takes place by the Pb

ion movement in all of the studied samples.

Keywords: glasses, density, molar volume, thermal properties, conductivity

Introduction

The shielding behavior of gamma radiation, optical pro-

perties of lead borate containing vanadium and structural

properties of vanadium lead glasses show that vanadium

plays a rule of a modifier (Rada et al., 2015; Abdelghany

et al., 2012; Ghoneim et al., 2011). The effect of

transition element on AC conductivity of borate glasses,

vanadium borate glasses as rechargeable ionic batteries,

elastic and structural properties of alkali borosilicate

glasses containing vanadium, the structure and some

physical properties of both borophosphate and boro-

silicate glasses containing vanadium have been studied

(Ibrahim et al., 2017; Choi and Ryu, 2015; Laopaiboon

and Bootjomchai, 2015; Afyon et al., 2014; Petru, 2010;

Kashif et al., 2009; Marzouk et al., 2006; Assem, 2005;

Khattak et al., 2003). Thermal properties of manganese

bismo-borate glasses containing vanadium and semi-

conducting behavior of vanadium borate glasses have

also been studied (Dahiya et al., 2016; Yousef et al.,

2010). This paper details the preparation of a certain

borate glass and highlights some of its structural,

electrical and thermal properties using different experi-

mental techniques. Six samples of borate glass were

*Author for correspondence;

E-mail: e_assem_2000@sci.kfs.edu.eg

prepared and their densities were measured as a function

of composition. The molar volume was then calculated

from the density measurement results. Moreover, a

thermal analyzer has been used to assess the thermal

parameters such as glass transition temperature and

crystallization temperature. Consequently, the stability

of glasses and their network structure have been

determined (Vijayalakshmi and Vasantharani, 2011).

The electrical conductivity of the glass system has been

measured in the temperature range from 300 to 600 K.

The results show a semiconducting behavior, which is

in agreement with earlier studies (Ashwajeet et al.,

2016; Bhavani et al., 2013; Mansour et al., 2001). The

semiconducting behavior might be attributed to the

presence of more hopping centers like V+4 ions and V+5

ions in the glass network. The vanadium ions may also

exist in the glass network in the unstable ionic state V+2

and V+3, which may also play a rule of  hopping centers

(Bhavani et al., 2013; Costigan et al., 2001; Chambers

and Holliday, 1975). Furthermore, it is also important

to mention that the study of electrical conductivity of

this glass system shows an ionic conduction type pro-

duced by Pb ions and B+3 ions at a specific concentration

of V2O5. Additionally, this kind of borate glass has the

ability to accept vanadium ions in the network both as

19



 Influence of Chemical Surface Modifications on Mechanical

Properties of Combretum dolichopetalum Fibre - High Density

Polyethylene (HDPE) Composites

Azeez Taofik Oladimejia*, Onukwuli Okechukwu Dominicb, Walter Peter Echengb and
Menkiti Mathew Chukwudib

aBiomedical Technology Department, Federal University of Technology, P. M. B. 1526,

Owerri, Imo State, Nigeria
bChemical Engineering Department, Nnamdi Azikiwe University, P. M. B. 5025,

Awka, Anambra State, Nigeria

(received February 11, 2016; revised December 22, 2017; accepted January 8, 2018)

Pak. j. sci. ind. res. Ser. A: phys. sci. 2018 61A(1) 28-34

Abstract. Maximizing the use of natural fibres as ecofriendly materials in polymer composite applications

reduces its threat posed to human through increased biomass in the environment. In this study, the effect

of chemical surface modifications using acetic anhydride and sodium hydroxide solution on the mechanical

properties of Combretum dolichopetalum fibre-HDPE composites was aimed to be investigated. Fibres

were treated with 6 % acetic anhydride and 12 % NaOH solutions for 30 minutes at room temperature

based on optimum treatment conditions after water retting extraction process, then, the composites were

prepared. The mechanical properties (tensile strength, tensile modulus, flexural strength, flexural modulus,

hardness and impact strength) of the C. dolichopetalum fibre reinforced HDPE matrix composites and

scanning electron microscope analysis were studied. C. dolichopetalum fibre was not only effective as

reinforcement of HDPE matrix but mercerization and acetylation of C. dolichopetalum fibre ultimately

enhanced the mechanical properties of HDPE composites. Scanning electron microscope analysis revealed

that HDPE matrix possess better adhesive interaction with acetylated and mercerized C. dolichopetalum

fibre compared with untreated C. dolichopetalum fibre at ultimate tensile strength.

Keywords: Combretum dolichopetalum, fibre, mechanical properties, HDPE matrix, mercerization,

acetylation

*Author for correspondence;

E-mail: taofikoladimeji@gmail.com

Introduction

Combretum dolichopetalum plant is commonly known

as sun birds wine plant which belongs to the genus

Combretum that comprises of about 20 genera and 600

species distributed in Africa and Asia. The extract of

C. dolichopetalum species are extensively applied in

traditional medicine in southern part of Nigeria. After

extraction of the active ingredients, the crystalline fibre

of C. dolichopetalum usually disposed to the environment,

thus increasing biomass in the environment. The gradual

depletion of petroleum resources worldwide and the

enactment of new rules and regulations on environmental

preservation and management have triggered the demand

for new materials that are ecofriendly (Hashim et al.,

2012; Srinivasa and Bharat, 2011; Sinha and Rout,

2009). Products made from synthetic fibre reinforced

composites are non-recyclable and constitute a threat

to the environment at the end of their useful life, since

they cannot be conveniently disposed (Saira et al.,

2007). Therefore, the use of natural cellulosic fibres as

reinforcement for polymeric matrix has become an

attractive venture. For three thousand years now, natural

fibres have been used to reinforce materials (Ashik and

Sharma, 2015; Sakthivei and Romesh, 2013). Currently,

natural fibre have been employed in combination with

plastics. Composites made by reinforcing natural fibres

are less dense, ecofriendly, and improved electrical

resistance, high strength to weight ratio and corrosion

resistance (Azeez and Onukwuli, 2017; Thompson,

2013; Ishak et al., 2009). These composites reduce wear

of processing equipment and devoid of health implication

during processing, application and upon disposal.

However, the inclusion of lignocellulosic fibres into

thermoplastic or thermosetting polymer is often

associated with poor fibre dispersion due to the large

differences in polarity between the fibre and polymer,

strong intermolecular and hydrogen bond between the

fibres and matrix (Sanjay et al., 2016; Shah et al., 2010

Siregar et al., 2010). These bottlenecks have been

overcome by suitable physical, chemical and enzymatic

treatments (Osorio et al., 2012). The chemical treatment

28



 Enhanced Storage Capacity and Quality of Haleji and Hadero

Lakes Connecting with Indus River for their Sustainable Revival
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Abstract. Over 50% of wetlands in the world have been lost in the past century, and the remaining wetlands

have been degraded to different degrees because of the adverse influences of human activities and climate

change impacts. Though protected under Ramser convention, the situation of Haleji wetland complex and

Hadero wildlife sanctuary is not very promising. The current paper is focusing to revitalize the abandoned

and devastated Ramsar site �Haleji Wetland Complex� and a forgotten wetland �Hadero Wildlife Sanctuary�,

situated in Thatta district, Sindh province of Pakistan. Both these wetlands are of great importance for

natural habitat and reducing risk of coastal disasters and floods. The study mainly employed Arc-Hydro

tools using remotely sensed data of ASTER GDEM 2 to determine the topography of both wetlands and

their possibilities to connect with freshwater sources, and leeway to increase their respective water holding

capacity. The study reveals that all the three wetlands can be re-connected with Indus River to turn them

into fresh water bodies for sustaining natural habitat and increasing water harvesting capacities to cater

human drinking water needs

Keywords: wetlands, groundwater quality, natural habitat, remote sensing

Introduction

Current global population is around 7.2 billion and is

still growing with increasing pace, while the earth�s

total resources are shrinking and scattered unevenly.

The way we are living, we are already consuming two

to three times more of the earth�s natural resources than

what is sustainable. The increasing population, depleting

resources and changing climatic conditions have inverse

impacts on the natural eco-system of earth.

Water is one among three main resources on Earth

which are depleting at higher rate. Only 2.5% of the

world�s total water is fresh, out of which 70% is frozen

in the shape of glaciers and icebergs. The remaining is

in the form of ground water, rivers and wetlands.

Wetlands are considered as the kidneys which serve to

filter runoff water which sustain life in many ways.

Wetlands too need to be refreshed by periodic supply

of river water, precipitation and healthy biological

activities. They settle pollutants such as phosphorus

and heavy metals in their soils, transform dissolved

nitrogen into nitrogen gas, and break down suspended

solids to neutralize harmful bacteria (Seminara et al.,

2011).

The destruction of wetlands is a concern because they

are some of the most productive habitats on the planet.

They often support high concentrations of animals-

including mammals, birds, fish and invertebrates.

Wetlands serve as nurseries for many of these species

(WWF, 2017). Apart from the serving as nurseries for

fish and birds species, wetlands also serve as flood

protection facilities for communities living around the

wetlands (Marsooli et al., 2016). Thus they provide a

range of ecosystem services that benefit humanity,

including water filtration, disaster risk reduction, flood

control and recreation (Greb et al., 2006).

Despite the general arid climate of country, Pakistan

has more than 225 significant wetland sites, estimating

on area about 7,800 km2 which covers 9.7% of the total

surface area of the country (Kazmi et al., 2006) which

was once home of biodiversity and heaven for migratory

birds. Later due to shortage of river flows, over-

exploitation of groundwater, and construction of dams,

the wetlands became polluted and reduced in size. The

other studies on the devastation of wetlands included

extensive surveys made by Fraser and Keddy (2005);

Koning and Walmsley (1972), Savage and Isakov (1970).

Savage (1967); also indicated the depleting situation

of wetlands.*Author for correspondence; E-mail: Ziadinabro@yahoo.com
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Abstract. Increasing anthropogenic activities can lead to a dramatic effect on the quality of the planet

surface water such as river, lake and wetland among others (i.e. groundwater and atmospheric water).

Water samples were collected from Kufa river during six months (i.e. started from November, 2015 to

April, 2016). Six stations were selected alongside the river flow. The samples were analysed for physico-

chemical and radiation properties (air temperature, water temperature, pH, total hardness, Ca+2, Mg+2, total

dissolved solids, dissolved oxygen, biological oxygen demand, turbidity, total alkalinity, electrical

conductivity and radon concentration). The resulted data of various physicochemical parameters indicate

that in some water samples, the  EC, total hardness, BOD, turbidity, and total dissolved solids were found

to be high when compared with the limits of WHO standards. Regarding the radon concentration, the

results reveal that the radon level of all studied areas were lower than those published in literature. Finally,

the findings the river's water could be unsafe for drinking when the physicochemical analysis taken into

account.

Keyword: physicochemical properties, radon concentrations, Kufa river

Introduction

Kufa river extends from Al-Kifl city via Al-Najaf

governorate to Al- Diwaniyah city; the total length of

this river is around 36 km long with an approximate

flow rate of 552 m3/ sec. The water level in this river

undergoes large fluctuations. To illustrate, the highest

level occurs during the high rainy season (end of March

to early of April), whereas the lowest water level occurs

in summer (MWR, 2007). Increasing urbanization of

Kufa city had negative implications on water quality

where the domestic effluents are directly disposed into

the river without any consideration for the environmental

consequences. Nevertheless, transported radioactive

matters (e.g. radon gas) should also be considered as

they may have their own impact too. Radon is a

colourless, odourless and radioactive noble gas that is

resulted from uranium decay series, which exists

elsewhere on the earth. Furthermore, radon is an alpha

particle emitter that decays into a chain of progenies of

gamma and alpha emitters. This means that the radon

atoms in the air can decay and produce other new atoms.

The resulting atoms called radon progeny. These atoms

can attach themselves to a tiny dust particle in an indoor

air. As a result, the dust particles could easily be entered

into the respiratory system and increase the chance of

developing lung cancer over long period of time. In this

context, certain types of radon based lung cancer have

been recognized in literature especially those caused

by smoking (BEIR, 1999). Overall, the US Environmental

Protection Agency (USEPA, 1991) has identified

pollutants relying on quality standards as follows:

· The concentration of chemical compounds and

elements, i.e organic, chlorine, nitrates, ammonia,

phosphorus, sulphates, and others.

· Pollutants that have an effect on the physical and

chemical properties such as temperature, alkalinity

conductivity, pH, DO, hardness and TDS.

· Biological contaminants include pathogenic bacteria,

viruses, protozoa, helminthes, and phytoplankton.

· Radionuclides also includes natural radioactive

families such as 238U and 232Th and their decay chain

includes the production of radon-222; 220; 219

progenies. The latter are all emitting alpha particles.

Some other radioactive elements emit beta and gamma

rays.

It should be noted that the destination of industrial

pollutants when entering the water surface either remain

unchanged and immobile in primary station or move

via transportation, volatilization, leaching, adsorption,

and sedimentation processes. Finally, it might also move

under the influence of gravity and diffusion where in

some cases transmitted via biological and chemical
*Author for correspondence;

E-mail: ali.alhameedawi@uokufa.edu.iq
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Abstract. This study was conducted to evaluate the concentration of some heavy metals (lead, cadmium,

chromium and zinc) and synthetic organic contents in non branded eye shadows locally available in

Lahore, Pakistan. Twenty five samples of five eye shadow colours (red, golden, orange, white and pink)

were purchased from local market in Lahore. Samples were pre-treated and atomic absorption spectro-

meter was used to determine the concentration of lead (Pb), cadmium (Cd), chromium (Cr) and zinc (Zn).

Total organic content in these samples was determined by wet oxidation technique. Maximum concentration

of Pb in eye shadow samples was detected to be 15.33 mg/g. Concentration of Pb in 80% of samples was

found to be higher as compared to the permissible limit (10 mg/g) of Pb in cosmetics provided by Health

Canada. 26% samples showed Cd concentration higher than permissible limit (3 mg/g). Although there are

no available internationally acceptable maximum limits for Cr and Zn, but these metals were found to be

present in detectable limits ranging from 5.5-8.23 mg/g and 7.9-11.84 mg/g, respectively. Total organic

content (TOC) in the samples was found to be ranging from 2.15-2.92 mg/g.

Keywords: eye shadows, heavy metals, permissible limit, organic contents

Introduction

Cosmetics are applied directly to human skin, hair and

nail therefore, these should be safe for health. Heavy

metals in cosmetics are considered toxic to human

body (Bocca et al., 2014). These are considered a part

of routine body care in all strata of society. An average

adult uses nine cosmetics daily and more than 25%

women use 15 or more (Chauhan et al., 2010). Eye

shadows are a typical example of pigmented make-up

products used by women all over the world. Among

the hazardous substances contained in cosmetics,

heavy metals are widely diffused in coloured make-

up products.

As the issues of heavy metals have been addressed,

attention is turned to the presence of these substances

as impurities. The deliberate use of metals as active

ingredients in cosmetic products is prohibited by

legislation in most countries, but metal impurities do

exist in such products due to their persistence and

ubiquitous nature. Metals such as Cd, Pb, Ni, Cr and

Co are retained as impurities in the pigments of eye

shadows or released by the metallic devices used during

the manufacturing of these products. The continuous

use of these cosmetic products could lead to the

absorption of metals through skin. Cd and Zn exist in

*Author for correspondence;

E-mail: amina.abrar@outlook.com

pigments and all other raw materials in all industries

including the cosmetics industry (Nnorom, 2011).

There is a connection between use of makeup at young

age and skin allergies by heavy metal contaminants in

makeup. It has been found that young girls do react to

these metals especially if they are prone to skin allergies

or have damaged skin, such as from scrapes or cuts

(Corazza et al., 2009). In an American survey consisting

of 30,000 consumers, 700 reactions occurred during

one year period and was estimated that 1-3% of the

populations were allergic to a cosmetic or cosmetic

ingredients (Mehta and Reddy, 2003). Use of cosmetic

products is increasing rapidly all over the world and

various toxic chemicals including heavy metals are used

in the production of cosmetics which can cause health

risks to consumer especially low cost products. Heavy

metal toxicity takes place in the form of various diseases

when inhaled or absorbed through skin (Saeed et al.,

2011).

Skin absorption of heavy metals salts varies greatly

with different physical parameters (Ullah et al., 2017).

Heavy metal ions when come in contact with human

body, they get absorbed and form complexes with

carboxylic acid (�COOH), amine (�NH2), and thiol

(�SH) of proteins resulting in dis-functioning or death

of the cells and consequently lead to a variety of diseases

(Flora and Pachauri, 2010). Some cosmetics are benign,
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Abstract. The aim of this research is to evaluate the cleaning amenability of Dalwal-Punjab coal by using

tabling technique. Total eighteen tabling tests were performed on two size fractions; 3.327 ´ 1.168 and

1.168 ´ 0.295 mm. The effects of table tilt (0 to 10 mm/m) and water flow rate (14 to 36 l/min) on clean

coal yield and ash were investigated. It was found that both clean coal yield and ash were increased with

increasing table tilt and water flow rate.

Keywords: Dalwal coal, shaking table, coal cleaning, gravity concentration

Gravity separation methods being cheaper and simple

in operation are commonly used worldwide for cleaning

various size ranges of coal (Shahzad et al., 2015).

Shaking table is one of the most versatile gravity

concentration device and is found in most types of

gravity concentration plants (Lee et al., 2012). Tables

are characterised by low power consumption and low

costs of operation, installation and maintenance but

suffer with disadvantages of low capacity and occupying

more floor space (Sivamohan and Forssberg, 1985).

The probable error of shaking table is less as compared

to spiral and water only cyclone, which makes it

relatively more efficient separation technique (Gupta

and Yan, 2006; Bethell and Moorhead, 2003). It is

generally applicable on coal particles ranging in size

from 0.075 to 15 mm (Wills and Napier-Munn, 2006;

Gupta and Yan, 2006) but preferably employed on the

size ranging from 0.5 to 5 mm (Anastassakis, 2004).

In this study, coal sample was collected from the coal

mine of Iqbal Sons Coal Company situated in Dalwal

Coalfield of Punjab, Pakistan. The gross sample

amounting over 240 kg was collected from a coal pile

according to the guidelines described in ASTM D-2234

and ASTM D-6883 then crushed to -38.00 mm and

divided into four parts after mixing properly. One part

was prepared according to ASTM D-2013 for proximate

analysis. Sieve analysis was performed on the second

part while the remaining portion was used for cleaning

tests. Deister shaking table was used for coal cleaning.

Total eighteen tests were performed on two different

particle size ranges; 3.327 ´ 1.168 and 1.168 ´ 0.295

mm. Stroke frequency and stroke length were kept at

*Author for correspondence; E-mail: m.shahzad87@uet.edu.pk

260 stroke/min and 15 mm, respectively. The values of

diagonal tilt were kept at 0, 5 and 10 mm/m while water

flowrate was maintained at 14, 24 and 36 l/min. Only

two products were obtained; concentrate at the transverse

end and tailings at the longitudinal end. The products

were dried and analysed for ash content.

Proximate analysis showed that Dalwal coal was

consisted of 2.9% moisture, 29.7% ash, 28.8% volatile

matter and 38.6% fixed carbon. Table 1 shows the

results of sieve analysis and ash determination tests

performed on each size fraction. It was found that

crushed coal was mostly consisted of coarse particles.

The largest (-38.00+26.67 mm) and smallest fraction

(-0.295 mm) contained the highest amount of ash

contents while the fraction (-26.67+13.33 mm) con-

taining the largest amount of material possessed the

smallest amount of ash. It may be safely concluded that

the mineral matter was attached with organic matrix at

different size levels. The cumulative ash contents were

become almost equal to that value found in proximate

Short Communication
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Table 1. Results of sieve analysis and ash distribution

in various size fractions

Fraction size          Individual        Cumulative

Weight Ash content Weight Ash content

                (%)

-38.00+26.67 19.53 34.4 19.53 34.4

-26.67+13.33 47.30 26.8 66.83 29.0

-13.33+6.67 17.09 28.9 83.92 29.0

-6.67+3.327 8.40 33.5 92.32 29.4

-3.327+1.168 4.44 33.1 96.76 29.6

-1.168+0.295 2.06 30.9 98.83 29.6

-0.295 1.17 36.2 100.00 29.7
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