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Equilibrium in the Partitioning of Zn(II) between Aqueous Sulphate
Solution and Kerosene Solution of Cyanex 272
Ranjit Kumar Biswas* and Muhammad Saidur Rahman
Department of Applied Chemistry and Chemical Engineering, University of Rajshahi, Rajshahi-6205, Bangladesh
(received July 26, 2011; revised February 4, 2012; accepted March 7, 2012)
Abstract. The equilibrium in the partitioning of Zn(II) from its sulphate solution to bis-(2,4,4-trimethylpentyl) phosphinic acid (Cyanex 272, BTMPPA, H2A2) solution in kerosene (paraffin) has been
investigated extensively. The equilibration time is < 5 min. Extraction of Zn(II) is found to be increased
with increasing equilibrium pH, extractant concentration and temperature; and independent of [Zn(II)] in
the aqueous phase provided equilibrium pH and extractant concentration are kept constant. The pH
dependence of extraction ratio (D) at a constant [H2A2](o,eq) is found to be 2. The extractant dependence
plots at constant equilibrium pH values are not straight lines but are curves with asymptotic slopes of 1
and 2 at lower concentration region (LCR) and higher concentration region (HCR) of extractant, respectively.
D is found to be an inverse function of (1 + 2[SO 42-]). The extraction at LCR of extractant is found to
occur through the reaction: Zn2+ + H2A 2 (o)
[ZnA 2](o) + 2 H+; but at HCR of extractant, it occurs via
[ZnA 2.H2A2](o) + 2 H+. The extraction equilibrium constants, Kex at LCR
the reaction: Zn2+ + 2 H2A2
and HCR of extractant are estimated as 10-3.11 and 10-2.08, respectively, at 303 K. The extraction process
is found to be endothermic but ΔH value increases with increasing extractant concentration. The maximum
loading capacity is estimated to be 11.5 g Zn(II) per 100 g extractant. At a maximum loading, the species
exists in organic phase is ZnA 2. The stripping ability of various inorganic acids towards loaded zinc, as
well as, the possibilities of separation of Zn(II) from its binary mixtures with 3d - block metal ions have
also been investigated.
Keywords: extraction equilibrium, Zn(II) - extraction, Cyanex 272, sulphate medium, kerosene

containing zinc and manganese compounds and deep
sea nodules and the parting solution can be processed
by the solvent extraction methods to isolate zinc to
reduce environmental hazard and fulfill the increasing
demand of this metal. Virtually, the recovery of zinc
from zinc containing wastes is now a major interest in
hydrometallurgy.

Introduction
Zinc is a very commercially important metal finding
its applications in construction of dry cells, preparation
of alloys (particularly, brass and solder) and galvanization. Its commonest ore is sphalerite (ZnS). It can be
extracted from sphalerite both by pyrometallurgical
and hydrometallurgical (in combination with electrometallurgical) routes. In pyrometallurgical route, high
temperature is involved in reductive distillation of zinc;
whilst in the hydrometallurgical route, the ore is subjected
to either sulphatizing (ZnS + 2O2 → ZnSO4) or complete
(ZnS + 3/2 O2 → ZnO + SO2) roasting, roasted mass
being leached with either very weak or ~10% (v/v)
sulphuric acid solution to get an aqueous solution of
Zinc(II). This solution usually contains Ni(II), Co(II),
Cu(II), Cd(II), Bi(III), Fe(III) etc. as impurities. For
Fe(III) removal, the advantage of jarrosite formation is
utilized followed by either solvent extraction or cementation process being applied to remove other foreign
ions. The purified solution may then be electrolyzed
for its production. Acid pickle solution, wastes from
galvanizing bath, leach solution of waste dry cell powder

Zinc(II) can be extracted by a number of extractants
such as TBP, β-diketones, oxine and its derivatives,
TOPO, fatty acids, naphthenic and salicylic acid,
β-isopropyltropolone, PAN, diethyldithiocarbamate,
dithizone, thio-compounds etc. (Sekine and Hasegawa,
1977), D2EHPA (Begum et al., 2009; Vahidi et al.,
2009; Perreira et al., 2007; Mansur et al., 2002), Alamine
336 (Sayar et al., 2007), 5-azidomethyl-8-hydroxyquinoline (Himmi et al., 2008), 1-phynyl-3-mryhyl-4benzoylpyrazol-5-one (Barkat et al., 2004), PC 88A
(Nathsarma and Devi, 2006), Cyanex 921 ( Navarro
et al., 2007), Cyanex 302 (Mansur et al., 2008; Jha
et al., 2005), Cyanex 301 (Mansur et al., 2008; Jha
et al., 2005), Cyanex 272 (Zhu et al., 2011; Awaad
et al., 2009; Bari et al., 2009a; 2009b; Deep and de
Carvalho, 2008; Parhi and Sarangi, 2008; Mansur

*Author for correspondence; E-mail: rkbiswas53@yahoo.com
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Assessment of Radioactivity in Some Soil Samples of Qatar by
Gamma-Ray Spectroscopy and the Derived Dose Rates
Tabassum Nasira,b,*, Huda Al-Sulaitia,c and Patrick Henry Regana
a

Department of Physics, University of Surrey, UK
Department of Physics, Gomal University, D. I. Khan, Pakistan
c
Radiation Protection and Chemicals Department, Ministry of Environment,
P. O. Box. 7634, Doha, Qatar
b

(received November 24, 2011; revised April 6, 2012; accepted May 3, 2012)

Abstract. The activity concentrations of some natural and artificial radionuclides have been measured in
soil samples by gamma-ray spectroscopy using a high purity germanium detector. From the obtained
gamma-ray spectra, the activity concentrations of 238U and 232Th natural decay series and the long-lived
naturally occurring radionuclide 40K have been determined, in addition to the fission product 137Cs. A wide
range of different gamma-ray lines ranging from ~100 keV up to 2.6 MeV, associated with the decay
products of 238U and 232Th series have been analyzed independently to obtain more statistically significant
overall results. The data have been analyzed, when secular equilibrium of the radionuclides is achieved
within the samples. The weighted activity concentrations of 238U and 232Th series vary from 4.4 to 64.4
and 0.8 to 7.6 Bq/kg, respectively. The activity concentrations of 40K and 137Cs have been found in the
range of 13.6 to 179.5 and 0.3 to 3.7 Bq/kg, respectively. Based on the measured activity concentrations,
dose rate, radium equivalent, radiation hazard index and annual effective dose rates have been estimated.
The values obtained are within the recommended safety limits.
Keywords: Qatar soil, gamma-ray spectroscopy, dose rate, radiation hazard index, radium equivalent

weapons testing can be attributed to 137Cs (Karunakara
et al., 2001).

Introduction
Human beings are primarily exposed to ionizing radiations
emitted from natural and man-made sources. Natural
radiations originate from the interaction of cosmic rays
particles with the atmospheric elements and naturallyoccurring radioactive elements found in the earths crust
(EPA, 2007). In soil, the radioactivity concentrations give
information on both natural and man-made sources which
is important in radiological monitoring and radiation dose
assessment for public. The primary radioactive elements
found in the earths crust are uranium, thorium and their
radioactive decay products and potassium (EPA, 2007).
The study of these radionuclides in soil plays an important
role to assess the biological effect of natural radiation in
biotic environment. The global effective dose rate of public
exposure from soil with weighted mean activity concentration of 33, 45 and 420 Bq/kg for 238U, 232Th and 40K,
respectively is 460 mSv/y (UNSCEAR, 2000). Measurement of activity concentration level of induced fission
product 137Cs is also essential because 60% of the collective
effective dose from external radiation due to nuclear

The worldwide literature on the levels of natural radiation
from soil is rich (Rahman et al., 2009; Kurnaz et al., 2007;
Akhtar et al., 2005; Ramli et al., 2005; Rani and Singh,
2005; Yang et al., 2005; Banzi et al., 2000; Karahan and
Bayulken, 2000), however, the number of studies made in
the Arabian Gulf is comparatively limited (Al-Hamarneh and
Awadallah 2009; Saad, 2002; Goddard, 2001).
This study is a part of a project, designed to provide a
radiological map of Qatar. The present work investigated
the radiation levels of 238U, 232Th, 40K and 137Cs in soil
samples across Qatar State, as well as to assess the dose
rate for the public. Limited number of representative
soil samples were collected along the Qatarian peninsula.
Many more samples have been collected from the
studied area at regular intervals of 1 per 100 km2, to a
depth of 0-5 and 5-15 cm, to further investigate the
depth of radioactivity across soil profile. These samples
are currently under investigation and the findings would
be presented in separate papers.

*Author for correspondence; E-mail: tabassum642003@yahoo.com
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Absorption Studies of Binary Mixtures
Sathi Reddya, Shanmukhi Jyothib* and Linga Reddyc
a

Eritrea Institute of Technology, Asmara, Eritrea, P.O. Box-12676, Africa
Department of Physics, Sardar Patel College, Secunderabad-500 025, (A.P), India
c
Department of Physics, UCS, Osmania University, Hyderabad -500 007, (A.P), India

b

(received July 2, 2011; revised October 28, 2011; accepted October 28, 2011)

Abstract. Ultrasonic velocity, density and viscosity for binary mixtures of Aniline with ethanol, methanol
and propanol have been measured at room temperature of about 300.15K over entire volume component
percentage range. The ultrasonic velocity (v) is measured with ultrasonic Pulse Echo Overlap (PEO)
technique at a frequency of 2 MHz. The density (r) measurements have been carried out by 10 mL specific
gravity bottle. The viscosity (h) measurements have been carried out by using Cannon-Fenske Viscometer
with an accuracy of ±0.3%. Attenuation coefficient (a) is measured using a cathode ray oscilloscope (CRO)
for a transmitted pulse and nth echo. Relaxation time (t), absorptivity (A) was computed using measured
data of ultrasonic velocity, density and viscosity. Data of ultrasonic velocity, attenuation coefficient, density
and viscosity are useful in evaluating some useful thermodynamic properties like adiabatic compressibility,
internal pressure, free volume which can be utilized as a qualitative guide to predict the extent of complex
formation in binary liquid mixtures of aniline-alcohol mixtures.
Keywords: ultrasonic velocity, density, viscosity, attenuation coefficient, absorptivity, relaxation time

Introduction

The propagation of ultrasonic waves in a substance has
become a fundamental test to investigate its properties.
Ultrasonic velocity measurements have been adequately
employed to understand the nature of molecular interactions
in pure liquids, binary and the ionic interactions in aqueous
electrolytic solutions. In a material, scattering and absorption
is produced by various dynamical interactions which
typically arise from enharmonic force between the atoms.
The presence of free charge carriers, cycling to localized
spin states and the presence of impurities show drastic
changes in the binary mixtures which was reported by
Chavez et al. (1986). When acoustic waves are propagated
through a liquid, dissipation the acoustic energy that is
associated with it changes the molecular structure of the
medium with finite time, which is required for these
changes to take place.

Considerable interest has been stimulated by the
ultrasonic investigations of liquids and liquid mixtures.
During the past four decades the measurement of the
Velocity and attenuation of ultrasonic waves has been
the basis of evolution of a wide variety of physical
properties of gases, liquids and solids.
The ultrasonic measurements stand as one of the primary
techniques for study of properties of matter such as
mechanical, electromagnetic and particle interaction.
The propagation behaviour of high frequency stress
wave is determined by the measurement of velocity and
attenuation of ultrasonic waves, as a function of
environmental variables such as temperature, pressure
etc. In recent years the measurements of ultrasonic
studies have been adequately employed in understanding
the nature of molecular interactions in pure liquids and
liquid mixtures which are very important because of
their extensive use in the textile industry and other
ultrasonic studies on ternary liquid mixtures have been
investigated by several workers (Durai and Ramadas,
2004; Tuulmets and Salmar, 2001; Anantakrishnan and
Anantaraman, 1959; Amis, 1955; Nomoto, 1953).

The pulse method is much suited to liquids than to gases,
mainly because of the much greater absorption of sound by
gases, because gases produce much greater damping of the
transmitted pulse. The first effect means that the reflector
must be of longer duration in order to allow for the greater
build-up time of the transducer. These two requirements
may be conflicting, because of standing waves that are to
be avoided. The distance between transducer and reflector
must exceed the length of the transmitted train of waves

*Author for correspondence; E-mail: jyothi6physics@gmail.com
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Performance of Coconut Shell Particulate Filled Polyester Composites
a

Mala Ashok Kumar*a, G. Ramachandra Reddy b, A. Ramesh c, Bh. Nanjunda Reddy d,
K. R. Vishnu Mahesh e and P. Sanjeev Kumar f

Department of Mechanical Engineering, GATES Institute of Technology, Gooty, Anantapur (AP), India
bDepartment of Polymer Science & Technology, Sri Krishnadevaraya University,
Anantapur-515055, Andhra Pradesh, India
c
Department of Mechnical Engineering, GATES Institute of Technology, Gooty, Anantapur (AP), India
d Department of Chemistry, Amrita School of Engg., Amrita Vishwa Vidyapeetham University,
Kasavanahalli, Bangalore-560 035, Karnataka, India
e
Department of Chemistry, ACS College of Engineering, #207, Kambipura,
Behind Raja Rajeswari Medical College, Mysore Road, Bangalore-74, India
f Department of Mechanical Engineering, Siddartha Educational Academy Group of Institutions,
Tirupathi, Andhra Pradesh, India
(received June 11, 2011; revised March 23, 2012; accepted May 9, 2012)
Abstract. Tensile and flexural properties of coconut shell particulate reinforced polyester resin matrix
based composites were evaluated to assess the possibility of using these filler as a new eco-friendly material
in engineering applications. Composites were made out of the function of coconut shell powder with
different weight variations viz. 10, 15, 20, 25 and 30 wt %, treated with 5% NaOH alkali solution and
these were prepared by hand lay-up process. Performance was increased gradually as filler content increased
from 10 to 25 wt %. On the other hand decline of the properties were observed when filler content was
beyond 25 wt %, heat deflection temperature (HDT) increased up to certain percentage (i.e. 25 wt %) of
filler in polyester above which no influence in its value was observed. The glass transition temperature
(Tg) and thermal stability was improved significantly. Scanning electron microscopy (SEM) micrographs
were also studied to illustrate the particle/matrix interactions. These composites were further subjected
to an evaluation of thermogravimetric, differential scanning calorimetry, and heat deflection temperature
(HDT) analysis.
Keywords: coconut shell particulate, polyester, composites, mechanical properties, thermal properties,
heat deflection temperature

Introduction

in considerable value addition and is used as filler in
the manufacture of thermoset moulding powders like
bakelite, synthetic resin glues or phenol formaldehyde.
Mainly shell powder is used as filler and thus it is an
industrial product. Powder of different particle size is
required for different end uses (Sapuan and Maleque,
2005; Lai et al., 2005; Zan, 2004; Sapuan et al., 2001).
Yet another favourable aspect of coconut shell powder
is that it is comparatively cheaper filler and hence
preferred by many end users (Rout et al., 2001a; 2001b;
Calado et al., 2000; Nayak et al., 2000). It is imperative
to locate suitability of this powder for other polymers.
Even though, a very large quantity of work has been
published on coconut coir, spathe fibre and its
composites, research on this shell powder composites
is scanty (Sapuan et al., 2003).

Coconut shell powder is made from the most versatile
part of the coconut shell which is organic in nature.
Since, it has good durability characteristics, high
toughness, and abrasion resistance properties, it is
suitable for long standing use. The shell is similar to
hard woods in chemical composition although lignin
content is higher and cellulose content is lower and due
to natural fibres, it has low specific weight, which results
in higher specific strength than glass. This benefits
especially in parts designed for bending stiffness.
Furthermore, it is renewable resource, the production
requires little energy and carbon dioxide is used while
the oxygen is given back to the environment. Coconut
shell powder is producible with low investment at low
cost which makes material an interesting product for
low-wage countries. It is easy to manufacture and results

In the present research, authors studied an addition of
coconut shell particulates into polyester in order to

*Author for correspondence; E-mail: ashokkumarmala7@hotmail.com
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The Tensile Properties of Polyester / Cotton Blended Yarn
as Affected by Different Process Variables
of Murata Vortex Spinning System
Muhammad Qamar Tusief*, Nasir Mahmood and Abdul Haleem Anjum

Department of Fibre and Textile Technology, University of Agriculture, Faisalabad, Pakistan
(received August 15, 2011; revised October 27, 2011; accepted October 31, 2011)
Abstract. The quality of Murata Vortex Spinning (MVS) yarn especially its tensile properties is significantly
affected by different process settings (variables) of the system. The research was carried to optimize MVS
process variables like yarn delivery speed, spindle diameter and the distance between front roll and spindle
to achieve better tensile properties of polyester / cotton blend yarn. The results revealed that spindle
diameter, the distance between front roll and spindle and blend ratio all have significant effect upon tensile
properties of MVS yarn.
Keywords: Murata Vortex Spinning, tensile properties, blend ratio, delivery speed, spindle diameter

Introduction

short fibres i.e. less than 12.5 mm (1/2 inch). As such
most of this is short fibre it does not contribute to yarn
quality. The MVS was introduced with a remarkable
processing speed of 350-400 m/min, with later version
capable of speeds up to 450 m/min. Oxenham (2003)
has noted successful spinning systems historically have
had a significant increase in production speed within a
few years of introduction.

Murata Vortex Spinning (MVS) was introduced at the
1997 Osaka International Textile Machinery Show.
The air vortex spinning method used by the MVS takes
drawn cotton sliver and drafts it to the desired yarn
count (fineness) using a four roller / apron drafting
system. The drafted fibres are then sucked into a nozzle
where a high speed vortex air current wraps the fibres
around the outside of a hollow stationary spindle. A
vacuum around the base of the spindle acts to comb out
shorter fibres and neps. Fibres are pulled down a shaft
that runs through the middle of the spindle. Yarn twist
is inserted as the fibres swirl around the apex of the
spindle before being pulled down the spindle shaft
(Gordon, 2002).

The distance between the front roller and the spindle
of the MVS is critical since it determines the number
of wrapping fibres. If this distance is shortened both
ends of fibres remain tightly assembled, resulting in
fewer open ended fibres and less wrapping fibres. The
result of this is yarn with mostly parallel core fibres
held with fewer wrapper fibres, as in the case of air-jet
yarn. Yarn evenness and imperfections are typically
better since there is less chance of losing control of
fibres during the bundling of the parallel core fibres,
which forms the main part of the yarn with a few
wrapper fibres. Furthermore, waste is less because of
the better fibre control. The yarn has less hairiness and
a leaner appearance. If the distance between the roller
and spindle is increased, the number of wrapper fibres
increases, but there is also less fibre control. The resultant
yarn is softer due to increasing wrapper fibres and is
sometimes more hairy.

Murata Vortex Spinning is best judged as a development
of jet spinning specifically created to overcome the
limitations of the shorter length of cotton fibres. Airjet spinning in the past has been limited to predominantly
man-made staple fibres that are consistently longer and
more uniform in length. The major marketing feature
of MVS is that it is capable of spinning uncombed
cotton slivers into acceptable yarns at speeds that are
significantly higher than with any other system. The
yarn structure is different from jet-spun yarn with many
more wrapper fibres. The main concern is that there is
excessive fibre loss using this spinning machine. Fibre
loss values in excess of 14% have been reported by
Gordon (2002), although mostly these fibres represent

The diameter of the spindle bore determines the tightness
of the wrappings. A small spindle diameter gives less
freedom to the fibre bundle to expand as it enters the
spindle. This generates higher friction between fibres

*Author for correspondence; E-mail: qamartosief@yahoo.com
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Removal of Pollutants from the Liming Effluent
in Course of Leather Processing
Niaz Ahmeda*, Muhammad Saeed Khana, Tahira Ayaza and Mouzam Ali Khanb
a

b

PCSIR-Leather Research Centre, D-102, SITE, South Avenue, Karachi, Pakistan
Institute of Environmental Studies, University of Karachi, Karachi-75270, Pakistan
(received February 28, 2011; revised March 28, 2012; accepted May 3, 2012)

Abstract. In present work, the liming floats were treated with phosphoric acid, oxalic acid, acetic acid,
boric acid and formic acid in different experiments to precipitate the suspended solids and then passed
through the column filled with activated charcoal prepared from raw trimmings of cattle hides. The flow
rate of 100 mL/min was observed during the experiment. Considerable reductions of pollutants i.e.
88.84-99.56% of BOD, 78.87-99.6% of COD, 78.8-99.72% of suspended solids and 82.3-98.55% of total
solids were removed in the treated liming float. Activated charcoal prepared from raw trimmings of cattle
hides, a solids waste from leather industry was found an effective adsorbent to remove the pollutants
from the liming floats.
Keywords: cattle hides, liming floats, pollutants, suspended solids, leather processing

Introduction

destroyed hairs and the organic materials, the increased
amount of COD, BOD, TS and TSS.

Leather is produced by transformation of raw hides or
skins, a natural renewable resource, and is considered
a valuable by-product of food industry. The hides and
skins are processed by various steps of beamhouse,
tanning and dyeing. The environmental impact of tanning
industry is generally significant both in liquid and solid
form for generation of wastes, i.e. high concentration
of organic materials, salts and heavy metals (chromium
compounds), raw trimmings of cattle hides, goat and
sheep skins, and tanned trimmings. In order to bring
the tanning industry more in line with present
environmental safety, various methods have been devised
to reduce the impact of leather manufacturing on the
environment.

A number of technologies have been developed over
the years to remove organic matter (expressed as
chemical oxygen demand) from industrial waste water,
the most important technologies include coagulation
/flocculation process (Peres et al., 2004), membrane
filtration (Galambo et al., 2004), oxidation process
(Martinez et al., 2003), low cost and non conventional
absorbents include treatment of waste water with
modified cellulosic materials (Gupta et al., 2009; 2007;
Okieimen et al., 1985), agricultural by-products
(Moodley et al., 2011; Gupta et al., 2006a; Ahmedna
et al., 1997), nutshells (Toles et al., 1998), using bagasse
fly ash (Gupta and Sharma, 2003), wood, bone, pecan
shell processed (Bansode et al., 2004) and into activated
carbons (Tam and Antal, 1999).

Protection of environment is a major concern all over
the world. In the leather industry the overall effluent of
a tannery can be segregated into a minor stream with
less contamination and two main streams; the unhairing
and the chrome tanning effluents, which have to be
treated separately.

Nomanbhay and Palanisamy (2005) have reported palm
shell charcoal as an important absorbents for the removal
of metals and organics from municipal and industrial
waste water. Gupta et al. (2006b) have reported method
for removal and recovery of the hazardous azo dye acid
orange 7 through adsorption over waste materials.
Advances in water treatment by adsorption technology
has been reported by Ali and Gupta (2007).

During various stages of leather processing the waste
generated after liming execute the highest pollution
load in terms of high BOD, COD, SS and TS than rest
of the leather processing steps.

The raw trimmings of cattle hides is a by-product of
tannery which are obtained as a result of cutting extra
proteinous material found at the edges of the skins and
hides which are not used for leather manufacturing.

As a consequence, the liming effluent is characterized
by high alkalinity containing sulphide, lime, surfactants,
*Author for correspondence; E-mail: niazmemon2000@yahoo.com
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Triterpenoids and Steroids Isolated from Aerial Parts of
Glochidion multiloculare
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a
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Abstract. This study presents the chemical investigation of the leaves and stem barks of Glochidion
multiloculare (Roxb. ex Willd.) Muell.-Arg., Phyllanthaceae. Classic phytochemical investigation of organic
extracts of the aerial parts of Glochidion multiloculare together with spectroscopic methods led to the
isolation and characterization of four triterpenes, namely; glochidonol (1), glochidiol (2), glochidone (3),
lupeol (4) and two steroids, namely; daucosterol (5) and stigmasterol (6).
Keywords: triterpenes, glochidonol, glochidone, glochidiol, multiloculare, Glochidion

ability (Puapairoj et al., 2005; Huang et al., 2004),
antiviral activity against hepatitis B virus (Lam et al.,
2006; Venkateswaran et al., 1987), anti-angiogenic
effect (Huang et al., 2006), analgesic effect (Santos
et al., 2000, 1994), diuretic effect (Srividya and Periwal,
1995), lipid lowering activity (Khanna et al., 2002),
hypocholesterolemic activity (Adeneye et al., 2006),
antioxidative effect (Sabir and Rocha, 2008; Harish and
Shivanandappa, 2006; Raphael et al., 2002;), antidiabetic
effect (Adeneye et al., 2006; Raphael et al., 2002;
Srividya and Periwal, 1995), antiherpetic activity
(Álvarez et al., 2009; Yang et al., 2007), hepatoprotective
effect (Sabir and Rocha, 2008; Harish and Shivanandappa, 2006), anti-inflammatory action (Kassuya et al.,
2006; Kiemer et al., 2003), antiatherogenic effect (Duan
et al., 2005), anti-HIV activity (Notka et al., 2004,
2003; Ogata et al., 1992); antiplasmodial activity
(Luyindula et al., 2004), antibacterial activity (Meléndez
and Capriles, 2006) and hypotensive activity (Leeya
et al., 2010; Srividya and Periwal, 1995) etc .

Introduction
Glochidion multiloculare (Roxb. ex Willd.) Muell.-Arg.,
Phyllanthaceae (synonym: Phyllanthus multilocularis) is
an evergreen shrub or small tree; bark is brownish, peeling
off in thin, papery transparent flakes, tuberculated or
watery; leaves are stipulated, leaf blade is elliptic; flowers
are small, greenish yellow, on short with stout pedicles.
No ethnobotanical information is known for this plant.
The plant is found in Bhutan, India, Myanmar, Nepal and
Bangladesh. Glochidion was regarded as a genus of the
family Euphorbiaceae, which consists of monoecious,
rarely dioecious trees or shrubs. But molecular phylogenetic
studies have shown that Phyllanthus is paraphyletic over
Glochidion. A recent revision of the family Phyllanthaceae
has subsumed Glochidion into Phyllanthus (Hoffmann
et al., 2006). Traditionally many Phyllanthus species are
used in haemorrhoids, diarrhoea, dysentery, anaemia,
jaundice, dyspepsia, insomnia etc. and some of them can
induce diuresis (Ghani, 1998). In Chinese traditional
medicine Glochidion puberum is used in dysentery,
jaundice, leukorrhagia, common cold, sore throat, toothache,
carbuncle, furuncle, rheumatic arthralgia (Hu et al., 2004).

Several secondary metabolites have been isolated from
different Phyllanthus species, including flavonoids,
lignans, alkaloids, triterpenes, phenols and tannins (Chang
et al., 2003; Calixto et al., 1998; Ishimaru et al., 1992).
Many secondary metabolites were isolated from
Glochidion species, including tannins (Chen et al., 1995),
glycosides (Otsuka et al., 2003), lignans (Otsuka et al.,
2000), terpenoids (Hui and Li, 1976). Previous

Biological investigations of Phyllanthus species revealed
that many members of the genus possess anti-tumor
promoting ability (Fenglin et al., 2006; Tanaka et al.,
2004; Rajeshkumar et al., 2004), apoptosis inducing
*Author for correspondence; E-mail:cmhasan@gmail.com
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Water Quality and the Compressive Strength of
Concrete _ A Case Study of Hydrogen Point Concentration
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Abstract. Concrete samples of standard mix of 1:2:4:0.55 with water of different pH values ranging from
1 to 12 were cured in a water tank containing distilled water for 7, 14 and 28 days at room temperature
after which they were tested for compressive strength. Results showed that the compressive strength of
concrete decreased as the value of the hydrogen ion concentration increased and as the basicity of the
mix water was increased, the strength of concrete was reduced. The highest compressive strength of
33.5 kN/mm2 was achieved at a mix water pH of 7.
Keywords: hydrogen ion, water pH, concrete, compressive strength

Concrete is made up of: fine aggregates, coarse aggregates, cement, water, and sometimes admixtures (Orie,
2008). Concrete cured in water, develops to its optimal
strength rather than that not cured in water due to the
constituent cement requiring sustained water content
for complete hydration. Temperature of curing water
and its quality, to a large extent contributes to the quality
of concrete produced. Potable water is recommended
for a good quality concrete (BS 3148:1980).

Mufazalov and Demidov (1977) showed that the seepage
of water through concrete and reinforced concrete structure promoted the leaching of calcium oxide which led
to the breakdown of the silicates making up the mortar
and also to corrosion of the reinforcement resulting in
weakening of the reinforced concrete.
Several other factors from the inherent composition of
the concrete constituents to the mix proportion and their
effect on its mechanical properties were studied by the
earlier researchers (Burubia and Dagogo, 2007; Paul
et al., 2001; Pavlik, 2000 & 1994; Yilanaz et al., 1998;
Kompen, 1997; Soroushian et al., 1991).

Ehigie (1994) studied that the waters collected from
the different sources gave different compressive strength
results; similarly Kliegar (1956) showed that cubes
cured at higher temperatures had higher compressive
strength during the first few days after casting, but the
situation changed after seven days. Dodson and
Rajagopalan (1979) showed that, for a 5% increase in
temperature, there was a decrease in compressive
strength of 1.9 mm-2. Bentur and Jaegermann (1991)
noted that inadequate curing in a hot, dry environment
may have only a small detrimental effect on strength
but a marked negative influence on the performance of
the skin.

The present study examines the effect of pH of water
on the compressive strength of concrete.
Preliminary tests were carried out on the particle size
distribution and specific gravity of the aggregates
materials used. Ordinary Portland cement conforming
to ASTM C 150, the coarse and fine aggregates from
Ofosu and Okhuahe rivers, respectively and sulphuric
acid and sodium hydroxide for preparing media of
specific pH.

Saricimen et al. (1992) recommended that, in the aggressive and severely corrosive environmental conditions
of the Arabian Gulf countries, utmost emphasis should
be given to produce dense and impermeable concrete,
to extend the service life of structures. Esegine (2010)
recommended using calcium nitrate in concrete structures in acidic environment to mitigate the effect of the
acid.

All the pH values were recorded with the acid of the
pH meter. Two sets of sample cubes were made in
accordance with ATMC 109 -92. (100 mm ´ 100 mm
´ 100 mm), with a standard mix ratio of 1:2:4:0.55
(cement, fine aggregate: coarse aggregate: water) the
first set with the water of pH varying from 1-12 and the
second with distilled water which served as control.
The particle size distribution of the aggregates was
according to AHSTO classification (Hogentogler and
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Abstract. Flours of degermed grains of white and yellow maize (Zea mays) varieties were analyzed for
their proximate compositions, physico-chemical properties, mineral compositions and pasting behaviours.
The results of their proximate composition showed that the degermed white maize flour was a better source
of dietary protein and energy than degermed yellow maize flour. Degermed white maize flour exhibited
higher values of water absorption capacity, least gelation concentration, swelling power and solubility than
degermed yellow maize flour. The increasing order of abundance of minerals in the flour samples was
Zn<Fe<Na<P<Ca<K. Appreciably high value of stability (7.58 RVU) at 83.30°C in 7.00 mins made
degermed white maize flour stand out in pastry, bakery and weaning food applications.
Keywords: maize, degermed flour, pasting behaviours

Maize grains have great nutritional value and are used
as raw material for manufacturing many industrial
products (Afzal et al., 2009) and for the production of
oil, starch and glucose (Niaz and Dawar, 2009).

crude protein contents). pH values of the samples were
evaluated using the method described by AOAC (1990).
The standard chemical method described by Coffman
and Garcia (1977) was adopted in evaluating the least
gelation concentrations of the samples. The method as
described by Akintayo et al. (2000) for the determination
of water absorption capacity was adopted. Amylose
contents of the samples were determined as described
by the chemical method of Song and Jane (2000) while
the amylopectin contents of the samples were deduced
arithmetically as Amylopectin content = 100% - %
Amylose content. The swelling power and solubility of
the samples were evaluated using the standard chemical
method described by Leach et al. (1959). The mineral
contents were analyzed as reported by Pearson et al.
(1981) and the contents of phosphorus using
vandomolybdate method (AOAC, 1990). A Rapid ViscoAnalyzer (Model: 3-D, Newport Scientific, Australia,
1995) with Thermocline for windows software was
used to evaluate the pasting properties of the samples.
Test runs were conducted following standard profile 1
which included 1 min of mixing, stirring, and warming
up to 50°C, 3 min and 42 sec of heating at 12°C/min
up to 95°C, 2.5 min of holding at 95°C, 3 min and 48
sec of cooling down to 50°C, at the same rate as the
heating (12°C/min) and 2 min holding at 50°C, where
the process ended after 13 min (Deffenbugh and Walker,
1989). Gelatinization (pasting) curves were recorded

This study compares the intrinsic potentials of degermed
flours of white and yellow maize (Zea mays) for their
possible industrial applications in pastries, weaning
food and noodles production.
The grains of white and yellow varieties of maize (Zea
mays) were purchased in Akure, Nigeria. The flour
samples were produced by cleaning, steeping, degerminating, drying, winnowing and milling the cereal
grains. The resulting flours were sieved through a sieve
with mesh size 400 mm to give fine flours, which were
packaged in an air-tight polyethylene bags, labelled and
kept in a refrigerator at 4°C prior to analysis. The
moisture, ash and crude fibre contents of the flour
samples were determined using the standard chemical
methods described by AOAC (1990). Soxhlet extraction
technique was used to evaluate the fat contents of the
flour samples (Pearson, 1976) while Kjedahl method
was used to determine the crude protein (N x 6.25)
contents of the samples as described by AOAC (1990).
The contents of carbohydrate of the samples were
estimated by difference (% Carbohydrate = 100% - sum
of percentages of moisture, ash, fat, crude fibre and
*Author for correspondence; E-mail: ikeohuninioluwa@yahoo.com
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