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Electronic Structure Calculation and Crystal Structure of
Trimethylpyridine Cobalt Chloride Complex
Tao Deng
School of Mathematics and Computer Science,
Northwest Minzu University, Lanzhou 730030, P. R. China
(received February 8, 2017; revised August 24, 2017; accepted September 11, 2017)
Abstract The new complex of 2, 4, 6-trimethylpyridine (TMPy) cobalt chloride consists of CoCl4 anions
and trimethylpyridine cations by ionic electrostatic force. This complex belongs in space group of P21/c,
having crystalline parameters of a = 8.915, b = 17.339, c = 13.945 Å, b = 102.54°, Z = 4 and Dm = 1.37
Mg·m. Electronic structure calculation results indicated stronger covalence of (CoCl4)2- and demonstrated
that the coordination compound of CoCl4·(HTMPy)2 is very stable. There are positive charges on C2, C4
and C6 positions, and negative charges on C3 and C5 positions in pyridine ring. Mulliken bond grade and
atom net charge were derived.
Keywords: cobalt complex, trimethylpyridine, crystal structure, electronic structure calculation, Mulliken
bond grade

CH 3

Introduction
Structure of complexes of Lewis base containing nitrogen
with main group elements and transition metals had
been widely reported (Xie et al., 2012; Chandrasekhar
et al., 2011; MacDonald et al., 2000). In above
coordination compounds some ligands did not coordinate
to metal atom. It is remarkable that coordination
compounds of the cobalt or the nitrogen heterocyclic
ring have special structure and extensive application
(Deng, 2016; Ma et al., 2008; Song et al., 2006;
Horcajada et al., 2006; Kaye and Long, 2005; Zhang,
2005; Seo et al., 2000). In recent studies, complexes of
CoCl2 and organic compound containing nitrogen have
good catalyst property in polymerization reaction.
Although cobalt complexes are often reported in the
literature, new materials especially for study of structural
determination are needed to search for related rules. In
this paper, the new complex of cobalt chloride and 2,
4, 6-trimethylpyridine (TMPy, Fig. 1) had been
synthesized.

H 3C

N

CH 3

Fig. 1. The structure of 2, 4, 6-trimethylpyridine
(TMPy, C8H11N).

Materials and Methods
Preparation and analyses. The complex was prepared
by reaction of TMPy and CoCl2 in 2:1 molar ratio in 5
mL water at acidic condition (pH = 2  3), adjusted
with HCl (0.2 M). Good shaped blue needle crystal
suited to X-ray diffractometer was derived from this
solution evaporating at room temperature about 20 °C
for a week. The density of this crystal was measured
by flotation in CH3I/CCl4. The cobalt content were
estimated by complexometric titration against EDTA
and xylenol orange as indicator. The contents of carbon,
hydrogen and nitrogen were determined on a Carlo
Erba 1106 elemental analyser. Element analysis: found,
Co = 13.28, C = 43.27, H = 5.45, N = 6.29; calculation
for C16H24Cl4CoN2: Co = 13.24, C = 43.17, H = 5.44,
N = 6.29 %.

The CoCl4· (HTMPy)2 derived at acidic condition was
characterized by crystal structure and structural
calculation. In this complex, the nitrogen of pyridine
ring did not coordinate to cobalt atom. There is 0.00104
positive charge on cobalt atom which bonded to chlorine
atoms in strong covalence. Some bond angles of H-CH groups have been distorted seriously in electrostatic
field. In view of the calculation, the complex is very
stable.

Data collection. A blue needle single crystal (0.30 ´
0.25 ´ 0.20 mm) was chosen for data collection using

E-mail: dttom@lzu.edu.cn
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Schiff Bases Derived from 1-Aminoanthraquinone: A New Class
of Analgesic Compounds
Ghulam Fareeda*, Ghazala Hafeez Rizwanib, Maryam Ahmedb,
Muhammad Ali Versianic and Nazia Fareedc
a

Pharmaceutical Research Centre, PCSIR Laboratories Complex Karachi, Karachi-75280, Pakistan
Department of Pharmacognosy, Faculty of Pharmacy, University of Karachi, Karachi-75270, Pakistan
c
Department of Chemistry, Federal Urdu University of Arts, Science and Technology, Karachi, Pakistan
b

(received June 2, 2017; revised June 20, 2017; accepted June 21, 2017)
Abstract. A series of Schiff bases 1-17 were synthesised by way of a facile condensation between 1-aminoanthraquinone with a variety of carbonyl compounds in the presence of a catalytic amount of dodecatungstosilicic acid/P2O5 under solvent free conditions at room temperature. These were charachterised by
1
H- and 13C-NMR, LCMS, FTIR and elemental analyses. All the compounds were screened for their
analgesic activity using hot plate thermal stimuli method at dose of 10 and 30 mg/kg. Diclofenac sodium
was used as a reference drug. All the compounds at dose of 10 and 30 mg/kg body weight showed the
significant (p<0.05) increase in latency time as compared to control (normal saline). Compound 5 showed
excellent activity after 120 min of drug administration (10 mg/kg) of body weight. Compound 10 was
found to be potent (10.48±1.19s, 11.27±1.2s and 10.24±1.9s) at dose of 30 mg/kg at 30, 60 and 120 min,
respectively when compared to the standard drug. Compound 6 (10.13±0.4s) was also found to be an
excellent analgesic compound at a dose of 30 mg/kg at 120 min. However, the studies on analgesic activity
revealed that some of the target compounds may be strong candidates as an analgesic drug.
Keywords: schiff bases, 1-aminoanthraquinone, analgesic compound

et al., 1999), antifungal (Singh and Dash, 1998), antitumor
(Hodnett and Dunn, 1970), anticancer (Desai et al.,
2001), herbicidal (Samadhiya and Halve, 2001), antiproliferative (Nawrocka et al., 2006), anti-convulsant
(Verma et al., 2004; Kaplan and Rizon, 1980), antioxidant (Fareed et al., 2013a; 2013b; Rada and Leto, 2008;
Almasirad et al., 2006), anti-malarial (Tsafack et al.,
1996; Clarke and Eaton, 1990) and analgesic drugs.

Introduction
Pain is a typical sensory experience that may be described
as the unpleasant awareness of a noxious stimulus or
bodily harm. It is initiated by stimulation of nociceptors
in the peripheral or central nervous system, or by damage
to or malfunction of the peripheral or CNS. The term
analgesic means a drug that selectively relieves pain
by acting in the CNS or peripheral pain mechanism
without significantly altering consciousness (Bennett
and Villa, 2000). Non-steroidal anti-inflammatory drugs
(NSAIDs) are common medication for the treatment of
pain, inflammation and fever. However, the significant
side effects have been shown with a long term usage
of NSAIDs including serious gastrointestinal lesion,
kidney injury and cardiovascular risk. During the last
century many analgesics drugs have been reported to
possess undesirable side effects and hence, injurious to
human health. This necessitated the need to look for
new effective and safe analgesic drugs. Moreover, the
Schiff bases constituted of heterocycles have attracted
attention due to their broad spectrum biological activities
including antibacterial (Faizul et al., 2007; More et al.,
2001; El-Masry et al., 2000; Baseer et al., 2000; Pandeya

In view of the wide applications of Schiff bases in the
drug design, a facile one pot synthesis (Fareed et al.,
2013c) of Schiff bases 1-17 has been in the present
study reported. Direct condensation of 1-aminoanthraquinone with a variety of carbonyl compounds was done
in the presence of catalytic amount of dodecatungstosilicic
acid/P2O5 (scheme 1). All the synthesized compounds
were subjected to pharmacological screening and showed
varying degrees of analgesic activity. However, the
studies on analgesic activity revealed that some of the
target compounds may be strong candidates as an
analgesic drug.

Materials and Methods
Apparatus. The melting points were recorded in glass
capillary using Gallenkamp MF-370 melting point

*Author for correspondence; E-mail: fareedchm@yahoo.com
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Efficiency for Sorption Behaviour of Polymeric Resins of
(2-hydroxybenzaldehyde) with Aliphatic and Aromatic Diamines
Towards Different Metal Ions
Ambreen Shaha*, Asif Ali Shahb and Sobia Shafaq Shahc
a

M.A. Kazi Institute of Chemistry, University of Sindh, Jamshoro, Sindh, Pakistan
Mehran University Institute of Science & Technology Development, Jamshoro, Sindh, Pakistan
c
Institute of Bussiness Administration, University of Sindh, Jamshoro, Sindh, Pakistan

b

(received April 29, 2017; revised August 23, 2017; accepted August 28, 2017)
Abstract. Aliphatic and aromatic polymeric resins of (2-hydroxybenzaldehyde) with 1,2-propylenediamine
and 1,4-phenylenediamine were synthesised and characterised employing elemental and thermal analysis,
FT-IR and UV-visible spectroscopy. The metal uptake behaviour of synthesised polymers (PMBHBPn,
PMBHBPh) towards different metal ions were investigated and optimised by variety of conditions. The
sorption data of these metal ions were followed Langmuir, Freundlich, and Dubinin-Radushkevich
(D-R) isotherms. The Freundlich parameters were computed at 1/n = 0.26 ± 0.02, 0.309 ± 0.02, 0.35 ±
0.05, 0.368 ± 0.04 and 0.23 ± 0.01, A = 3.9 ± 0.03, 4.31 ± 0.02, 4.683 ± 0.01, 5.43 ± 0.03, and 2.81 ± 0.05
mmol/g for Cu(II), Co(II), Ni(II), Fe(III) and Cd(II) ions, respectively. The variation of sorption
with temperature gives thermodynamic quantity (DH) in the range of (AH = 36.33 - 52.14 KJ/mol) for
(PMBHBPn) and (39.21-56.29 KJ/mol) for (PMBHBPh). The sorption procedure could preconcentrate
metal ions, and it can be determined by atomic absorption spectrophotometer.
Keywords: polymeric resin, sorption, isotherms, kinetics, thermodynamics

health. In humans, copper is mostly existing in the liver,
muscle, and bones (WHO, 1996). The mature body
contains 1.4-2.1 mg of copper per kg of body weight.
The precision quantities of nickel and cobalt have also
been revealed to be essential for healthy life, such as
level of nickel should not be exceeded to 5 ppm in
drinking water (Sari et al., 2007; Xie et al., 2005).
Cobalt is one of the essential elements for life but
chronic cobalt intake has caused serious health problems
(Kocaoba, 2008; Akl et al., 2004). The estimated value
for soluble cobalt salts is 150-500 mg/kg. Iron is an
essential mineral found in every cell of the body because
it is needed to make hemoglobin, a part of blood cells
(Blain and Traguer, 1995).

Introduction
The metals have high density as compared to water (Bradl,
2002). The bulkiness and toxicity are interconnected
with heavy metals including metalloids at low level of
exposure (He et al., 2005). In recent times, there are
rising ecological and global public health issues related
to environmental toxicity by heavy metals. Similarly,
human exposures are also rising dramatically as a result
of their numerous uses in industrial, agricultural, domestic
and technological activities (Harvey and Mcardle, 2008).
However, the sources of heavy metals in the surroundings
included geogenic, industrial, agricultural, pharmaceutical and domestic effluents and atmospheric sources
are affecting all the living species (Wang and Shi, 2001).
Different industrial processes are the main source of
environmental pollutions (Beyersmann and Hartmig,
2008) and (Atsdr, 2002). Hence, heavy metals are also
known as toxic metals even at lower concentrations
(ppb range to less than 10 ppm) in different environmental
samples.

Chelating resins are designed as useful sorbent resins
for determining concentration of metal ions from
different environmental samples (Bortoleto et al., 2004;
Saracoglu and Elci, 2002). Different polymeric resins
indicated the equilibrium of adsorption method and also
compared with different adsorption isotherm equations
like Sips, Langmuir, Freundlich, and linear adsorption
isotherms (Fafy et al., 2010; Xiaojun et al., 2010).
Ortho hydroxyl derivatives also indicated positive ability
to form the metal complexes with Schiff base polymers
(Samal et al., 1997; 1996). This research describes the

Copper is an essential element for all living organisms
because it is a key constituent for proper growth and
*Author for correspondence;
E-mail: ambreen.shah@usindh.edu.pk
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Variability in Kernel Oil and Kernel Crude Protein Contents in
Sudanese Fruit Accessions of Balanites aegyptiaca (L.) Del.
Nour Ahmed Osman-Bashira and Salah Ahmed-Ali Elhusseinb*
a

University College at Alwajh, University of Tabuk, Saudi Arabia
b
NOPRI, University of Gezira, Wad-Medani, Sudan

(received October 10, 2016; revised May 1, 2017; accepted June 14, 2017)
Abstract: Balanites fruits (Balanites aegyptiaca) as a potential source of steroidal sapogenins, chemicals
in demand by the pharmaceutical industry was studied. This report focuses on two potential fruit products
other than sapogenins, namely, balanites kernel oil (BKO) and kernel total protein. The oil content of
balanites kernels obtained from thirteen mature-fruit accessions collected from different parts of Sudan
was high, reaching a value above 40% of kernel dry weight in several accessions. Kernel total protein
averaged 31.2%. Some physicochemical characteristics of the oil and of its component lecithin fraction
were determined. Linoleic acid was the predominant fatty acid in BKO, reaching 56.0% of total fatty acids.
Keywords: Balanites aegyptiaca, balanites kernel oil, fatty acids, kernel total protein

a number of biological activities in animals (Francis et
al., 2002), such as cytotoxicity (Podolak et al., 2010).
Saponins of B. aegyptiaca, referred to as balanitins, are
based on steroidal aglycones (steroidal sapogenins) and
were shown to have in vitro antiproliferative activity
against human cancer cells (Beit-Yannai et al., 2011),
antitumor (Al-Ghannam et al., 2013) and molluscicidal
activities (Molla et al., 2013; Liu and Nakanishi, 1982).
It is historically noteworthy that one of the earliest
reported biological activities of balanites fruit, a report
on the usefulness of Sudanese laloab fruits for the
control of schistosomiasis, was published as early as
1933 (Archibald, 1933). In addition to the above useful
activities of potential medical applications, aqueous
extracts (presumably of saponins) of fruits, roots, leaves
and barks of balanites tree were shown to exhibit
larvicidal activities towards mosquito larvae (Chapagain
and Wiesman, 2005) as well as insecticidal effects
against the mealy bug (Patil et al., 2010).

Introduction
Balanites aegyptiaca (L.) Del. of the plant family
Zygophyllaceae is a wild, tropical, evergreen, xerophytic
tree native to the Sudano-Sahielian regions of Africa
and south Asia. The tree, known in Sudan as hijleej is
branched, spiny, grows up to 10 m in height and has a
more or less spherical crown. It is drought-resistant and
has been suggested as suitable tree for planting to
combat desertification (Gour and Kant, 2012). Balanites
is locally valued in Sudan for its timber, edible fruit
(mesocarp), animal feed value, shade and shelter and
for several folk medicinal or nutraceutical uses, most
notably is the use of the fruit mesocarp as an antidiabetic
agent. A number of reports showed that various
morphological parts of the tree are used in folk medicine
on a world-wide scale (Chothani and Vaghasiya, 2011;
Dubey et al., 2011; Yadav and Panghal, 2010).
The fruit, also known as desert date, is similar to the
common date fruit in size and shape. It consists of a
thin fragile yellowish brown skin (epicarp), covering
a light to dark brown sticky pulp that is sweet in taste
(the edible portion of the fruit). This pulp layer
(mesocarp) encloses a hard, woody shell (endocarp)
surrounding a light yellowish kernel, the morphological
organ of interest in this study.

Steroidal sapogenins such as diosgenin, obtainable by
hydrolysis of their corresponding saponin molecules,
are used by the pharmaceutical industry as raw materials
for the synthesis of oral contraceptives and other classes
of steroid drugs (Hardman, 1987). The quest for
economical plant sources of steroidal sapogenins other
than Diocorea species, the only commercial source,
pointed to the high potential of fruits of Balanites
aegyptiaca as an alternative source (Hardman and
Sofowora, 1972; 1970). Diosgenin and other steroidal
sapogenins are also gaining increasing importance in
view of their interesting biological activities, including

The most important chemical constituents of balanites
tree, particularly its fruits, are the saponins. All saponins,
whether possessing triterpenoid or steroid aglycones,
are surface-active compounds that were shown to exhibit
*Author for correspondence; E-mail: salussein@gmail.com
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Catalytic Reduction of Wood Kikar (Acacia albida) by Acetosolv
and Organosolv Pulping with Organic acids
Mohammad Tahira, Akhtar Shareef a* , Shahid Bhuttoa and Nisha Khanb
a

Centre for Environmental Studies, PCSIR Laboratories Complex, Karachi 75280, Pakistan
b
Department of Chemistry, University of Karachi, Karachi -75270, Pakistan
(received October 6, 2016; revised August 9, 2017; accepted August 16, 2017)

Abstract. Kikar wood (Acacia albida) of particle size 0.315-1.00 mm was subjected to acetosolv and
organosolv pulping catalyzed by strong acid like HCl. The selective condition for pulping is 95%, 0.25%
catalyst (HCl) solid/liquor ratio (S/L) 1:12.5 for 180 mins, for acetic acid, 80%, 0.2% catalyst (HCl), S/L
1:12.5 for 120 min, for formic acid, 85%, 0.2% catalyst (HCl), S/L 1:12.5 for 180 min for propionic acid,
giving residues impurities but the a-cellulose and klason lignin 58.5% and 24.1% in Kikar wood. The
optimum delignification was achieved by the acetic acid as compared to other organic acids.
Keyword: wood, organosolv, acetosolv, pulping, kikar

have produce papermaking pulps, which led to the
development of several methods of producing pulp with
properties similar to those of kraft pulp based on per
oxyformic and peroxyacetic acid processes and have
been tested at either the pilot or full scale, but none has
been permanently applied at the industrial scale because
of fibre quality issues, poor commercialization of byproducts, process cost-in efficiency and the corrosive
nature and complicated recovery of chemicals
(Rodríguez and Jimenez, 2008).

Introduction
There is growing interest in radically different pulping
methods that are based on the use of organic solvents
and acids in pulping liquors. These methods are referred
to as organosolv pulping processes. The application of
organosolv delignification in chemical pulping has
received the most attention. Studies in this area have
focused on the conversion of biomass polymers into
three potential chemical feedstocks: enzymatically
hydrolysable cellulose, phenolic lignin polymer, and
hemicellulose sugars. Some organosolv processes are
reaching the stage of realistic industrial application as
auxiliary methods for adding incremental hardwood
capacity to existing pulp mills. Larger-scale production
units may eventually evolve for pulping uniform raw
material from fast-growing eucalyptus and poplar hybrid
plantations (Addleman et al. 1995).

Recently, the use of different types of natural fibers to
produce paper and textiles from woods and plants has
been proposed. Wood and plants can be a good source
of cellulose and lignin; nevertheless, the microstructural
changes that happen during delignification have scarcely
been studied.
Lignins were extracted from different species using
organosolv process (ethanol/water). Obtained organosolv
lignins were characterized by various methods to
determine their composition, structure and functional
groups with the purpose of evaluating their potential
use for obtaining value-added compounds. The purity
of organosolv lignin was determined. The total phenols
content and the antioxidant power were analysed in
order to know the reactivity of lignin. The solid / gas
ratio was determined by nitrobenzene oxidation. In
addition, molecular weight distribution, infrared
spectroscopy and thermos gravimetrical analysis were
carried out in order to determine the physical and
chemical properties of organosolv lignins (Tahir et al.,
2013).

Organosolv pulping is a method to fractionate the
components of fibre for further processing. In pulping,
wood raw materials are treated with an organic solvent
such as alcohol or organic acid to initiate delignification
without sulphur. The benefits of the organosolv processes
include the selectivity to separate lignocellulosic biomass
components into high-value components, the suitability
of acidic organosolv processes for non-wood species
with high silicate contents, the absence of sulphur and
simpler chemical recovery than kraft process (Chen
and Biljana, 2014). In the past, organosolv processes
were studied as alternative methods to kraft pulping to
*Author for correspondence; E-mail: akhtarshareef@yahoo.com
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The Effect of Different Curing Conditions on Compressive
Strength of Concrete
Muhammad Arslana*, Muhammad Asif Saleemb, Maria Yaqubc and Muhammad Saleem Khand
a

National Engineering Services of Pakistan (Pvt) Ltd, Lahore, Pakistan
b
National Logistics Cell, Lahore, Pakistan
c
Geological Survey of Pakistan, Lahore, Pakistan
d
University of Engineering and Technology, Lahore, Pakistan
(received May 05, 2016; revised June 23, 2017; accepted July 07, 2017)

Abstract. The focus of this research work was to analyse the effect of different types of curing on
compressive strength of concrete structures. For this purpose, 54 test specimens of cylindrical shape were
prepared. These specimens were cured with different methods and were tested on different age days to
analyse the effect of curing on compressive strength. Test specimens cured with conventional water curing
method gives the highest results as compared to the other adopted methods.
Keywords: conerete, compressive strength, hydration, curing

to crystallize. Simultaneously, calcium silicate hydrate
begins to form. Ions precipitate out of solution
accelerating the reaction of tricalcium silicate to calcium
and hydroxide ions. The evolution of heat is then
dramatically increased. Dicalcium silicate also affects
the strength of concrete through its hydration. Dicalcium
silicate reacts with water in a similar manner compared
to tricalcium silicate, but much more slowly. The heat
released is less than that by the hydration of tricalcium
silicate because the dicalcium silicate is much less reactive.

Introduction
Concrete work is a major part of civil constructions. In
order to obtain good quality concrete, properties of
aggregate used, types of cement, environment of work
execution, age of concrete as well as curing of concrete
plays an important role. Properly cured concrete has an
adequate amount of moisture for continued hydration
and development of strength, volume stability and
resistance to freezing and thawing. Hydration is a
chemical reaction in which the major compounds in
cement form chemical bonds with water molecules and
become hydrates or hydration products.

The other major components of portland cement,
tricalcium aluminate and tetracalcium aluminoferrite
also react with water. Their hydration chemistry is more
complicated as they involve reactions with the gypsum
as well but these reactions do not contribute significantly
to strength.

Portland cement consists of five major compounds i.e.,
tricalcium silicate, dicalcium silicate, tricalcium
aluminate, tetracalcium aluminoferrite and gypsum.
When water is added to cement, each of the compounds
undergoes hydration and contributes to the final concrete
product. Only the calcium silicates contribute to strength.
Tricalcium silicate is responsible for most of the early
strength. Dicalcium silicate, which reacts more slowly,
contributes only to the strength at later times.

The durability of concrete structures is greatly influenced
by curing of the concrete. Inadequate curing can result
in a very weak and porous material near the surface of
the concrete that is vulnerable to ingress of various
harmful substances from the environment (Gowripalan,
1990). If concrete is to perform its unmitigated function
over design life of structure, curing is necessity (Soroka
et al., 1978). Curing involves procedures for controlling
temperature during cement hydration and moisture
movement from and into concrete during early stages
of hardening (Hameed, 2009). In case of low watercement ratio concrete, curing with excessive water in
early ages is more beneficial than in case of high watercement ratio (ACI, 1990). Drying before completion

Upon the addition of water, tricalcium silicate rapidly
reacts to release calcium ions, hydroxide ions, and a
large amount of heat. This initial hydrolysis slows down
quickly after it starts resulting in a decrease in heat
evolved. The reaction slowly continues producing
calcium and hydroxide ions until the system becomes
saturated. Once this occurs, the calcium hydroxide starts
*Author for correspondence; E-mail: arslan_uos@yahoo.com
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Application of Eco-friendly Antimicrobial Finish
Butea monosperma Leaves on Fabric Properties of
Polyester and Cotton/Polyester
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Abstract. The study was aimed to check the effect of eco-friendly antimicrobial finish on 100% polyester
and 50/50 cotton/polyester woven fabrics. The leaves extract of Butea monosperma was used as an ecofriendly antimicrobial finish. The fabric was first desized, scoured, bleached and washed then antimicrobial
finish was applied by using pad dry cure method. The aesthetic, comfort and mechanical fabrics properties
were checked before and after applying antimicrobial finish. Under aesthetic property stiffness and
smoothness appearance was checked, under comfort related property absorbency and air permeability was
checked and under mechanical property tear and tensile strength was checked. The antimicrobial finish
was checked by using ASTEM E2149 Shake Flask method. The AATCC and ISO standard testing methods
were used for checking fabric properties. One way ANOVA statistical test was applied for analysis of
results. Antimicrobial finish has increased aesthetic (stiffness, smoothness appearance), comfort (absorbency,
air permeability) and mechanical (tensile and tear strengths) properties of polyester and cotton/polyester
fabrics. The antimicrobial finish was effective on both 100% polyester and 50/50 cotton/polyester fabrics
up to 25 washes. This study is beneficial to medical industry, paramedical staff, sports wears, home
furnishing as well as common people.
Keywords: antimicrobial finish, Butea monosperma, polyester, cotton, polyester

ecological contamination (Joshi et al., 2009). There is
need of this type of fabrics in defensive clothes used in
hospitals, schools, nursing homes, guesthouses and jampacked public areas. There is a vital market requirement
to apply antimicrobial finish to avoid bad smell in
intimate apparel, underclothing, socks and sporty wear
(Periolatto et al., 2012).

Introduction
For long period of time it has been known that fabrics
provide perfect environment for microorganisms development and reproduction. Microorganisms development on fabric is seen during use as well as during
storage, so this growth causes health issues to consumers
(Sathianarayanan et al., 2010), as well as damage to
the physical and mechanical performance of the fabrics.
The adverse changes include discoloration, bad odour,
mould formation, allergies, detrimental infection, fabric
degradation and other related problems (Simonic and
Tomsic, 2010).

Natural and synthetic fabrics differ significantly in
reactions to bacterial development. They equally perform
as ready substrates; however, the appliance in the two
circumstances is diverse. Fibres which are obtained
from natural sources are responsible for bacterial attack
for the reason that they absorb water molecules eagerly,
and bacterial enzymes can eagerly breakdown their
polymer bonds. In natural fibre category cotton, wool
and jute are described to be greatest subject to microorganism attack as well as silk and flax. If on 0.5 g
cotton 105 colonies (in 1 mL water) are pragmatic then
logarithmic progression is detected after a few hours.
The inhabitants rise from 105 to 109 clusters (Hong
et al., 2012). The development of microorganisms is
sluggish on synthetic fabrics in contrast to natural

Therefore, it is very essential to finish all apparels by
antimicrobial action to check the bacterial development
on fabrics without abolishing desirable features of
fabrics. These antimicrobial treated fabrics are used in
medicinal garments, carpets, napkins, sanitary, socks
and disposable wipers etc. A variety of synthetic antibacterial agents have been used on fabric such as phenols,
organo silicones, organometallics and quaternary
ammonium salts. These are more intricate and producing
*Author for correspondence; E-mail: sadaf.shama@gmail.com
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The Role of Yarn Counts and Polyester/Cotton Blends
in Comfort of Knitted Fabric
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Abstract. There have been three major concerns regarding the clothing comfort, psychological, sensorial
and thermo-physiological comfort. However, there is lack of work on thermo-physiological comfort of
knitted fabric. Hence the present study is conducted to fulfill this gap by analyzing physiological comfort
in sense of air permeability, absorbency, vertical wicking and drying time of plain knitted fabric. Clothing
comfort is mainly affected by type of fibres, yarn properties, structure of fabric, finishing treatments, and
clothing conditions. In this study the effect of various yarn counts and polyester/cotton blend ratios on the
comfort of knitted fabric has been analyzed using Statistical Package for the Social Sciences (SPSS). It
is depicted from the results that the selected variables put direct influences on the thermo-physiological
comfort of the knitted fabric. The increasing share of polyester in the blend and the fine count for yarn
put negative impact on the comfort of the knitted fabric.
Keywords: yarn count, polyester/cotton blends, air permeability, drying time, absorbency

body and its surroundings depends on many factors
related to human organism, atmospheric conditions and
properties of the clothing (Banerjee et al., 2013; Kaplan
and Okur, 2012). The goal of this study is to analyze
the impact of yarn count and polyester/cotton (P/C)
blend ratios on thermo-physiological comfort of the
knitted fabric.

Introduction
The textile industry is going towards new lines of
technical side with the changing demands of value
added clothing. Clothing is not being used for aesthetic
values only but some other special features like comfort.
Comfort is the pleasant state of physiological,
psychological and physical harmony between human
being and surrounding environment. Human mind
responds different levels of satisfaction with the ever
changing environment. This perception discloses the
effect of clothing between human body and its
surrounding atmosphere. A number of fibre, yarn and
fabric properties are strongly related to the comfort and
taken into account in manufacturing of suitable apparel
items. Hence the selection of suitable fibre blends, yarn
parameters and fabric construction techniques are of
significant importance as they have major effect on
thermo-physiological comfort level of the fabric
(Kothari, 2006). The basic element of thermal comfort
is the feeling of warmth-coolness and damp-dryness.
This depends upon the air permeability of the fabric
and its ability to absorb and evaporate the sweat from
human skin. Clothing being next to skin should be an
effective transporter and barrier of heat to maintain the
thermal balance with the environment (Jhanji et al.,
2015a; Hes, 2011). Exchange of heat between human

Fibre blending has been a common practice in the textile
industry for a long time. It is done to achieve quality
products that cannot be realized using one fibre type
alone. Blends combine the positive attributes of each
of its component, reduce the negative properties and
economize the material cost (Gahlot, 2011). Thus several
researchers have investigated the effect of blend ratios
of different fibres on yarn properties and the resultant
fabric (Qamar and Israr, 2012). Blending of cotton
with polyester usually produces some extra ordinary
good results in the fabric. Polyester helps the fabric to
retain its shape and resist stains and wrinkles while
cotton makes the fabric more absorbent and comfortable
(Klein, 1998). The ratio of natural and synthetic fibres
in the blend plays a vital role in comfort of the knitted
fabric. The high ratio of cellulosic fibre in the blend
increases the moisture regain of the fabric that results
in higher diffusivity of the material. Water vapors from
the humid air (close to the sweating human skin) are
absorbed by the hygroscopic fabric and released to the

*Author for correspondence; E-mail: qamartosief@yahoo.com
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Short Communication
Cleaning of Dulmial-Punjab Coal by Froth Flotation
Muhammad Shahzad*, Zulfiqar Ali and Asim Siddique
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(received July 22, 2016; revised August 25, 2017; accepted September 11, 2017)
Abstract. This study was undertaken to assess the cleaning potential of Dulmial-Punjab coal by froth flotation.
Release analysis was performed to determine the optimum flotation response of the coal. Number of batch
flotation tests were performed to investigate the effects of various parameters such as particle size, impeller
speed, collector dosage, frother dosage and conditioning time on clean coal yield and ash content. It was
found that maximum yield of 51.25% with 39.5% ash content was achieved at impeller speed, collector
dosage, frother dosage and conditioning time of 1600 RPM, 1200 g/t, 200 g/t and 10 min, respectively.
Keywords: froth flotation, release analysis, Dulmial-Punjab coal

In recent years, froth flotation has been investigated
extensively with major focus on studying the effects of
various operation and design parameters on product
yield and recovery (Cheng et al., 2016; Liao et al.,
2016; Patil et al., 2010; Mondal and Mohanty, 2009;
Jena et al., 2008; Dell, 1964). Various parameters such
as solid percentage, impeller speed, air flow rate, particle
size, collector type and dosage, frother type and dosage,
pH of coal slurry and conditioning time affect the flotation
process (Xia et al., 2016; Oney et al., 2015; Chaudhuri
et al., 2014; Gui et al., 2013; Cheng et al., 2013; Jena
et al., 2008; Dey and Bhattacharya, 2007; Jia et al.,
2002).

Table 1. Proximate analysis of coal
Characteristic

Value

Moisture content (%)
Ash content (%)
Volatile matter (%)
Fixed carbon (%)

2.6
47.6
22.4
27.4

Table 2. Sieve analysis and ash tests results on each
size fraction

In this study, the floatability of Dulmial-Punjab coal
was assessed by Dell release analysis and the effects
of various flotation parameters such as coal particle
size, impeller speed, collector and frother dosage, and
conditioning time were investigated. The gross sample
was crushed and divided into four quarters by coning
and quartering. One quarter was further crushed and
divided into two parts. One part was prepared according
to ASTM standards (ASTM, 2004) to perform proximate analysis and the results are tabulated in Table 1.

Size fraction (mm)

Weight (%)

Ash content (%)

-0.500+0.250
-0.250+0.177
-0.177+0.105
-0.105+0.074
-0.074+0.044
-0.044

30.70
10.57
11.31
11.65
27.63
8.14

48.1
43.5
45.3
44.7
49.5
52.1

Release analysis was performed on -0.250 mm sample
in Denver flotation cell. Kerosene oil was used as
collector and methyl iso-butyl carbinol (MIBC) was
used as frother. The release curve of Dulmial coal is
shown in Fig. 1. It is clear from the curve that the coal
has poor floatability. Theoretically 60% coal can be
floated with clean coal ash of approximately 36%.
The batch flotation tests were conducted in Denver
flotation cell. A 10% feed slurry was used and mixed
for 5 min before addition of collector. Kerosene oil and
methyl iso-butyl carbinol (MIBC) were used as collector
and frother, respectively.

The other part was ground to -0.50 mm and sieve
analysis was performed on it. The distribution of ash
in various size fractions along with their weight percentages are given in Table 2. The lowest fractions with
smallest particle size (-0.074+0.044 and -0.044 mm)
and the coarsest fraction (-0.500+0.250 mm) contained
the highest amount of ash. The remaining intermediate
fractions contained relatively lower amounts of ash.

The effect of particle size on clean coal yield and ash
was investigated by performing flotation tests on the
following size fractions; -0.250+0.177, -0.177+0.105,
-0.105+0.074, -0.074+0.044 and -0.044 mm. The results
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Abstract. This study involved the investigation of heavy metal contents of 100 refined and an equal number
of bakery refined table salt samples collected from the local markets of Lahore, Faisalabad and Gujranwala,
Pakistan. Levels of lead, copper, cadmium and iron were estimated using an atomic absorption spectrophotometer. The results indicated a mean ± SD in µg/g levels in the refined table salt samples for lead
(0.85±0.22), copper (1.37±0.25), cadmium (0.41±32) and iron (7.72±2.1). For bakery refined table salts
values for same metals ranged 1.61±0.51, 2.07±1.2, 0.71±0.21 and 12.6±5.1, respectively. Obtained results
were compared with the maximum limits recommendations for human consumption set by Codex
Alimentarius Commission.
Keywords: heavy metals, refined salts, bakery salts

Table salt is widely employed food additive in the world
and its role is central to the lives of public, therefore
exposure of heavy metals even in trace amounts may
lead to serious consequences. Contamination of environment samples like food, salt and water is increasing
day by day in various countries (Cheraghali et al., 2010).

serious consequences. Table salt in various countries
like Brazil, Turkey, Iran, Poland, Nigeria and Greece
etc., has been found to be contaminated with heavy
metals (Soylak et al., 2008; Sharif et al., 2007). Unrefined table salt from Pakistan has been evaluated recently
by Hassan et al. (2016). During the present research
refined and bakery table salt samples were collected
from local markets of three populous cities of Pakistan
in order to know the status of heavy metal contents of
lead, copper, cadmium and iron.

Heavy metals may be ingested through food and drink
(Heshmati et al., 2014). Table salt is important biologically because of provision of two important macro
elements sodium and chloride to living systems
(Lindgren, 1922). Beside the Na+ and Cl- ions in the
common salt, some other inorganic trace minerals such
as calcium, magnesium, iron and sculpture are also
present (Khaniki et al., 2007). Proportion of these
minerals is higher in unrefined salts. In addition it is
also important as food additive and as a preservative
to enhance the shelf life (Jacob and Morvood, 1971).
During the mining process there is evidences of removal
of many essential trace minerals (André, 1990). Recently,
incidence of heavy metal contamination in table salt
has been investigated worldwide (Soylak et al., 2008).
Minerals are incorporated into the food chain due to
their persistent nature and in this way can lead to serious
problems for human health (Alam et al., 1975). Contaminations of table salt even in trace amounts may lead to

Collection of samples. Hundred of refined and bakery
refined table salt samples were collected from the local
markets of Lahore, Gujranwala and Faisalabad, Pakistan.
All the collected samples had clear specifications of
their purity level and other mineral content such as
magnesium, calcium and moisture etc. In the laboratory
the samples were transferred into air tight glass containers.
Reagents and solutions. All reagents used during the
present study were of analytical grade from BDH. 1000
mg/L stock solutions of metals to be determined were
diluted to prepare the standard solutions in 1mol HNO3.
No preconcentration technique was applied.
Statistical analysis. T-test method was used for the
difference among the heavy metal levels in salt samples
Codex limit p<0.05 was considered as a significant
difference.
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