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Cyclic Voltammetric Studies of Thymoquinone with Iron (III)
Farah Kishwar* and Qamar-ul-Haq

Department of Chemistry, Federal Urdu University of Arts, Science and Technology,
Gulshan-e-Iqbal Campus, Karachi-75300, Pakistan
(received November 28, 2012; revised February 11, 2013; accepted March 6, 2013)
Abstract. Complexation of thymoquinone an active ingredient of Nigella sativa, with Fe(III) has been
analyzed using cyclic voltammetry. This electrochemical study was performed at glassy carbon as working
electrode, platinum as auxiliary and saturated calomel as reference electrode. Whole work was performed
at 25±1 °C in aqueous medium using NaCl as supporting electrolyte. Present study reflects effects of scan
rates, concentrations, ratios and successive cyclic scans on Fe(III)-thymoquinone complex. Results revealed
that the complex shows quasi-reversible electron transfer process. E° of complex was found to be 0.271±
0.030 V whereas diffusion coefficient was 9.178´10-5 cm2s-1. The values of transfer coefficients, a and b
were also determined. The value of a was found to be 0.786±0.01-0.923±0.02 whereas value of b was
found in the range of 0.813±0.01-1.021±0.01. Calibration curve method with linear regression line
confirms that cyclic voltammetry can be used for quantification of Fe(III)-thymoquinone complex for
pharmaceutical assay.
Keywords: thymoquinone, iron (III), cyclic voltammetry, Quasi-reversible behaviour, Randles-Sevick
equation

Introduction

(Padhye et al., 2008). TQ can be prepared by oxidation
of thymol (Dockal et al., 1955). The crystal structure
of TQ has been determined using high-resolution
X-ray powder diffraction, which showed that TQ belongs
to the triclinic system. Weak Vander Walls forces have
been found in the molecules by thermal analysis (Pagola
et al., 2004).

Thymoquinone (2-methyl-5-isopropyl-1,4-benzoquinone)
(TQ) is the major component of the essential oil of
Nigella sativa, but it is also present in the fixed oil of
the seed (Ali and Blunden, 2003) and it is an active
principle responsible for many of the seeds beneficial
effects (Mehta et al., 2009; Xin et al., 2008). Among
various bioactivities, examined for TQ, one of the most
important is its antioxidant activity (Badary et al., 2003;
Mansour et al., 2002). The compound has been observed
to decrease cellular oxidative stress (Mohamed et al.,
2003) and has a potent chemo-preventive potential of
inhibiting the process of carcinogenesis (Badary et al.,
2007; Badary et al., 1999). In addition, several research
studies have shown its other pharmacological activities
such as anti-inflammatory (Syed, 2008; Gazzar et al.,
2007), anti-tumor (Gali-Muhtasib et al., 2008; Shoieb
et al., 2003), antidiabatic (Abdelmeguid et al., 2010;
Fararh et al., 2005), antitussive (Hosseinzadeh et al.,
2008), antimicrobial (Mouhajir et al., 1999), apoptosis
induction (El-Mahdy et al., 2005) and neuro-protective
(Al-Shabanah et al., 1998) activities.

Iron is the second most abundant metal after aluminium
and the fourth most abundant element in the earths
crust. The earths core is believed to consist mainly of
iron and nickel (Cotton and Wilkinson, 1988). Iron has
a key role in our life also, as it is an essential component
of several proteins and enzymes. Iron can serve different
functions because of the fact that it can exist in two
different ionic states, ferrous and ferric iron, e.g., it can

CH3

H3C

O

O

Structurally, TQ (Fig. 1) belongs to 2,5-di-substituted
benzoquinone class of compounds having methyl and
isopropyl groups at carbon-2 and carbon-5, respectively

CH3

Fig. 1. Structure of thymoquinone.
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Kinetic and Equilibrium Study of Adsorption of Di-Azo Dyes
on Commercial Activated Carbon
Emad Abdulilah Saleh Al-Hyali* and Ra´ed Tariq Ghanim Al-Abady
Chemistry Department, College of Education, University of Mosul, Mosul, Iraq
(received June 13, 2011; revised May 1, 2012; accepted July 16, 2012)
Abstract. This research work is concerned with studying the adsorption of a number of di-azo dyes on
commercial activated carbon (CAC).The synthesized dyes vary in their structures by the central parts,
which are either ortho, meta or para phenylene diamine. This variation affects the linearity of molecules,
their spatial arrangement and electron movement throughout the molecule by resonance. Factors affecting
adsorption process, such as the effect of contact time, initial concentration, pH of the adsorption medium,
adsorbent dose, effect of solvent and temperature were studied. The results indicated that, the adsorption
process is fast in the first 10 min, then gradually decreased with time and approaches maximum within
70-80 min for all the studied dyes. The increase of initial concentration and temperature decreased the
adsorption efficiency. The results also shows that, the adsorption is found to be more efficient at low pH
value. The increase of the adsorbent dose increases the adsorption efficiency and decreases its capacity.
The variation of solvent (ethanol-water ratio) indicates that the decrease of dielectric constant lowers the
adsorption efficiency. The study included application of three adsorption isotherms; Freundlich, Langmuir
and Tempkin on the experimental data of the studied systems. The results indicated that, Freundlich isotherm
fits better the adsorption data. Kinetic analysis of the adsorption data was also conducted by employing
4 kinetic models; pseudo first order and pseudo second order, Elovich and intra particle diffusion equations.
The results obtained conclude that, the studied systems follow the Pseudo second order model.
Keywords: kinetic study, equilibrium of adsorption, di-azo dyes, activated carbon

Introduction

source of pollution and damages the aquatic life. For
this reason, a proper treatment is needed and dyes
removal from wastewater became essential.

Dyes are organic compounds; usually have a complex
aromatic molecular structure making them stable and
resistant to biodegradation (Mohorcic et al., 2004).

Intensive research work was carried out concerning
treatment of such problems and aiming for providing
a suitable technology for environmental protection.
Various physiochemical and biological methods are
described in the literature which can be employed for
removing dyes from wastewater including; filtration
(Dushankov et al., 1995), chemical precipitation, flocculation (Vandevivere et al., 1998; Smith et al., 1993),
ion exchange (Annadurai et al., 2002; Slokar and
Marechal, 1998), membrane separation, flotation
(Dushankov et al., 1995) and adsorption (Suteu and
Bilba, 2005). Each of these techniques has its advantages and limitations regarding the environmental
conditions. Its technical and economic feasibility is
determined by different measures related to the dye
type, wastewater composition, and cost. Sometimes,
the use of one individual technique is not sufficient
for achieving complete decolourization; therefore, the
dye removal strategy may involve more than one
technique (Suteu and Bilba, 2005).

Azo dyes represent the largest class of commercially
produced dyes, in which the chromophores are the azo
group (Sutherland, 2004; Wallace, 2001). Synthetically,
they were produced in a huge amounts, exceeding
(500,000) tons annually (Lewis, 1999), and were
used in various industrial fields including the textile
industry. The high stability and distinguishing colour
of azo dyes, especially those with di and multiple azo
groups attracted the attention of many manufactures
and become valuable for such industry. The excess of
dye remains in the effluent after dyeing process is
commonly forms a wastewater with concentration
ranging (from 10 to 200 g/L) of dyestuffs (Van der Zee,
2002).
Since some azo dyes and their degradation products
are toxic and carcinogenic, their disposal into wastewater without advanced treatment creates a dramatic
*Author for correspondence; E-mail: emadabd2006@yahoo.com
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A Study on the Production of Biodiesel from Used Frying Oil
Mehmood Abbasa, Farooq Ahmada*, Adnan Skhawat Alia, Maqsood Ahmeda, Muhammad Farhana,
Syed Ahtisham Shabbirb, Aqsa Iftikhara and Nazish Mohy-u-Dina
a

Sustainable Development Study Centre, GC University, Lahore, Pakistan
Directorate General of Health, Lahore, Government of Punjab, Pakistan

b

(received February 28, 2012; revised December 29, 2012; accepted January 4, 2013)

Abstract. The study was carried out to utilize waste frying oil for biodiesel production because it is cheap,
easily available and renewable raw material. The used frying oil was analyzed for water contents (0.43
%), iodine value (52), sponification value (205), free fatty acids (8.7 %) and acid value (0.8 mg KOH/g).
Esterification and transesterification were conducted to convert free fatty acids and triglycerides to methyl
ester (biodiesel), respectively. One-step and two-step transeterification reactions were carried out to measure
the efficiency of these processes for biodiesel production. The biodiesel produced from used frying oil was
examined for flash point (185 °C), kinematic viscosity (4.86 mm2/s) and specific gravity (0.884 g/mL) that
were meeting the limits of ASTM and Thai standards. Hence, it was proved to be a useful technique for
biodiesel production at commercial scale.
Keywords: biodiesel, esterification, transesterification, waste cooking oil, renewable raw material

Introduction

sources such as vegetable oil (Balat, 2008) because it
is renewable, eco-friendly, biodegradable and non toxic
in nature. Moreover, biodiesel is a clean fuel having no
sulphur emissions and lower heat of combustion than
petro-diesel (Srivastava and Prasad 2000). Biodiesel
produced from animal fat and used frying oil is ecofriendly and good alternative to diesel fuel (Demirbas,
2005). Recently scientists all over the world are trying
to produce more and more biodiesel because it can be
used as substitute for petro-diesel without the
modification in diesel engines (Demirbas, 2002).
Biomass, vegetable oil, animal fat and used frying oil
can be used to produce biodiesel by reacting with alcohol
(methanol or ethanol) and strong base catalyst such as
potassium or sodium hydroxide (Kalam and Masjuki
2002).

Worldwide oil consumption was 3571.6 million tons,
in 2000 but in 2010, the consumption reached 4028.1
million tons, with average annual increase of 3.1%.
According to British Petroleum Statistical Review of
World Energy (2011), the world oil reserves were
estimated 188.8 million tons with a reserve to production
ratio of 46.2 years at the end of 2010 (Goldemberg,
2008). The first diesel engine that ran on vegetable oil
was built in 1893 by Rudolf Diesel and gave the idea
of using vegetable oil as a transportation fuel. Current
energy demand is hardly fulfilled by conventional energy
resources such as petro-diesel, coal and natural gas.
The reserves of petroleum fuel will deplete in near
future (Sheehan et al., 1998). Petroleum price has not
only been increasing but also causing environmental
pollution by producing hazardous gases due to
incomplete combustion of these fuels (Marchetti et al.,
2007). Balance between economic, agriculture and
environmental development could be made by using
alternative fuel which should be economically
competitive, technically feasible, readily available and
environmentally acceptable. Biodiesel synthesized from
renewable raw material has all these properties (Meher
et al., 2006). In the recent years particular focus has
been emphasized on biodiesel production from cheaper

Renewable raw material such as oil could be converted
into its corresponding fatty ester (biodiesel) by
transesterification reactions. Transesterification process
can proceed with or without alkali catalyst by using
primary or secondary monohydric aliphatic alcohols.
However, for the production of biodiesel, various types
of oils (as raw material), homogeneous catalysts
(potassium hydroxide, sodium hydroxide, sulphuric
acid and supercritical fluids), heterogeneous catalysts
and enzyme (lipase) can be used (Marchetti et al.,
2007).The blend of biodiesel with petro-diesel could
also be used in transport sector. The blend of biodiesel

*Author for correspondence; E-mail: fagondal82@yahoo.com
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Thermo-Kinetics Studies of Dye Removal with Kaolin from
Tectona grandis and Indigo Dye Effluents
Abayomi Olagundoye Adetuyi*, Abdul-Akeem Alaba Mojibola and Jamiu Mosebolatan Jabar

Department of Industrial Chemistry, Federal University of Technology, P.M.B 704, Akure, Ondo State, Nigeria
(received May 15, 2012; revised August 28, 2012; accepted September 12, 2012))

Abstract. The kinetics and thermodynamic behaviour of dye molecules removed from Tectona grandis
and indigo dye effluents using kaolin as the coagulant were studied and the results obtained were compared
with the commercial alum (as standard). Comparison of data obtained from Langmuir and Freundlich
isotherms indicated that the coagulation process was chemisorptions. The isotherm parameters of Langmuir
isotherm such as coagulation capacity Qo; coagulation energy intensity b; and correlation coefficient R2,
in this study were greater than that of Freundlich. The correlation coefficient of the pseudo-second-order
kinetics was almost equal to unity and the values of qe(Cal.) were of insignificant difference from the
corresponding qe(exp.) and these made the pseudo-second-order kinetics fitted well with the coagulation
process. The thermodynamic parameters (DH and DS) obtained indicated that the coagulation process was
endothermic and spontaneous, respectively. The negative values of DG shows the irreversible nature of
the coagulation process and the correlation coefficients (R2) closed to unity indicates the fitness of the
coagulation thermodynamics with the experimental data.
Keywords. coagulant, effluents, kinetics, endothermic, thermodynamics

Introduction

Coagulation method has been found easy to operate
and energy saving treatment alternatives (Hassani
et al., 2008). It can be expressed as the conversion of
colloidal and dispersal particles into small visible floc
upon addition of a simple coagulant. It brings about
compression of the electrical double layer surrounding
each suspended particle, as a result of decrease in the
magnitude of the repulsive interactions between particles
and destabilization of the particles. The most common
coagulants used in wastewater treatment are alum
Al2(SO4)3.12H2O, poly aluminium chloride (PAC) and
sometimes kaolin. Poly aluminium chloride is more
effective than alum in wastewater treatment but highly
expensive and more toxic than alum with demerit of
skin infection (like eczema) on consumer of the treated
wastewater. As a result of these, kaolin is mostly
preferred due to its abundance, environmental friendly
and availability at low cost (Ma and Wang, 2006; Exall
and Vanloon, 2003).

Waste water generated at various stages in textile industry
differ in composition, strength and volume. When not
properly treated before discharged into rivers, it pollutes
the receiving water body by causing injury to the aquatic
plants, animals and making the water unfit for human
consumption (Dae-Hee et al., 1999).
According to Chakrabarti et al. (1988) most of the
available dyes and pigments consisting of over 7,000
different chemical structures used in textile industry
are completely resistant to biodegradation processes
and for this reason, physical process for their removal
from the effluent is recommended. Chemical process
may increase the harmful effect of the effluent on the
receiving water body (Pitter and Chudoba, 1990). The
conventional physical methods of treating effluent are
sorption with the aid of chitin called ozonization method
(Safarik, 1995), organic carbon ( Murphy et al., 1992;
Gupta et al., 1990), and electrochemical oxidation (Lin
and Peng, 1994). The high cost of the above mentioned
methods led researchers to look for cost effective method
(called coagulation) with equal or more removal
efficiency than the conventional treatment methods.

Kaolin has been reported by Ma and Wang (2006) to
be used in treatment of oil polluted water with about
99 % removal of chemical oxygen demand, biological
oxygen demand, total dissolve solids and hardness.
Other areas where it is utilized are pharmaceutical
industry, for production of drug used in treatment of
various gastrointestinal problems; cosmetics for

*Author for correspondence; E-mail: yomiadetuyi2002@
yahoo.com
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Effect of Mining on Heavy Metal Concentration in Soils from the
Vicinity of Itakpe Iron Ore Mine in Kogi State, Nigeria
Christiana Omono Matthews-Amune* and Samuel Kakulu
Department of Chemistry, University of Abuja, Abuja, Nigeria
(received June 6, 2012; revised August 31, 2012; accepted September 12, 2012)

Abstract. The effects of mining on soils from Itakpe iron ore mining area in Kogi State, Nigeria were
studied through the determination of the heavy metals (Cd, Cu, Mg, Ni, Pb and Zn) using flame atomic
absorption spectroscopy. Soil samples were collected during the dry and rainy seasons. Significant levels
of heavy metals were found. Median topsoil concentrations (0-15 cm) for Cd, Cu, Mg, Ni, Pb and Zn were
0.16±0.02, 0.15±0.03, 0.04±0.03, 0.1±0.02, 0.07±0.01, 0.04±0.04 mg/g, respectively. The heavy metal
concentrations of control soil were relatively lower than those in the Itakpe mining environment soil and
within levels of total metal contamination in the normal soil content intervals and maximum allowable
limits of heavy metals in soils. Correlations analysis shows that heavy metals were closely correlated with
each other except for Pb, indicating the studied metals are from the same pollutant resource. This shows,
mining as contributing to the metallic levels in the Itakpe mining site.
Keywords: mining, heavy metals, soil, pollution

Introduction

modes of deposition to pollute the environment. (Ezeh
and Chukwu, 2011; Yahaya et al., 2009).

The need for a countrys economic, agricultural and
industrial development acts as a challenge to safe and
pure environment. These activities affect the natural
and biological redistribution of metals through altering
their chemical forms and introducing contaminants into
the environment. (Ezeh and Chukwu, 2011; Aremua
et al., 2010; Wu et al., 2010, Prathumratana et al.,
2008). The result is that metal pollutants are distributed
in the atmosphere, water, soil and vegetation and could
have long term hazardous impact on ecosystems.
(Aremua et al., 2010; Jung, 2008; Arogunjo, 2007).
The greatest concerns are the heavy metals which are
those with potential human and environmental toxicity
accumulate in soils and induce pollution of food chain
endangering the ecosystems safety and human health
(Arogunjo, 2007; Ullrich et al., 1999).

Chronic concentration or deficiency of these metals can
have serious health effects varying from irritant to acute
or chronic diseases, such as cancer, reproductive and
nervous diseases, and so on. (Gutiérrez-Ginés, 2010;
Arogunjo, 2007; Lin et al., 2005).
Mining is needed to develop economic growth for many
countries and it caused pollutant questions. Mining and
metal processes activities which are major sources of
anthropogenic pollution result in metals being released
from their stable form into the environment. (Jung, 2008;
Arogunjo, 2007). The Itakpe iron ore deposit in Nigeria
is reported to release Ti, Cr, Mn, Cd, Ta, Ca, Zn, Cu into
the environment while ore from Ipoti, Nigeria is reported
to release Cd, (Arogunjo, 2007). Pollutants present in
tailings and mine waste leads to metals scattering in the
mine surroundings with their continuous disperse by soil
erosion, wind action and effluent draining the waste into
arable land, rivers and ground waters with change in
climate leading to seasonal variations in their metallic
levels. (Ameh and Akpah, 2011; Jung, 2008; Jian-Min
et al., 2007; Lin et al., 2005).

Heavy metals are persistent and have ability to bioaccumulate, transform to more toxic form, can neither be
degraded nor destroyed and have average long-life
(Arogunjo, 2007; Ukpebor and Unuigbe, 2003; Wong
et al., 2002). Some metals are essential trace element
needed by organisms but the main threats to human health
are associated with exposure to Pb, Hg, Cd and As; whose
biotoxicity and occurrences require the knowledge of their
sources, leaching processes, chemical conversions and

With increase of industrialization and agricultural
activities heavy metals are increasing in environment.
Monitoring of bio available metals in polluted soils is

*Author for correspondence; E-mail: omonomathews@yahoo.com
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Hydrochemical Characterization and Quality Evaluation
of Groundwater in Parts of the Basement Complex Area
of Ekiti, Southwestern Nigeria
a

Talabi Abel Ojoa* and Tijani Moshood Niyib

Department of Geology, Ekiti State University, Ado-Ekiti, Nigeria
b
Department of Geology, University of Ibadan, Ibadan, Nigeria

(received August 8, 2011; revised March 29, 2012; accepted April 25, 2012)
Abstract. Well water (88 samples) were collected across various bedrock units in the basement terrain
of Ekiti area, Southwestern Nigeria. They were subjected to in-situ physico-chemical measurement and
hydrochemical analyses using ICP-OES and ion-chromatography methods for cations and anions,
respectively. To understand the water quality and utilisation aspects of groundwater, chemical indices like
sodium %, sodium adsorption ratio (SAR), Wilcox diagram and salinity diagram were constructed based
on the analytical results. The results show pH values ranging between 6.0-7.8 and total hardness (TH)
3.2-508.7 mg/L. Major cations concentrations were in the order of Ca2+ >K+ >Na+ >Mg2+ with average
values of 28.5, 26.8, 24.2 and 7.9 mg/L, respectively while that of the anions were HCO3- >Cl- >SO42>NO3-with average values of 118.7, 54.2, 23.8 and 0.92 mg/L. The main hydrochemical facies being
Ca-HCO3 waters. The ionic orders of abundance varied in different rocks of the study area. These
concentration trends show a low total dissolved solids (130-1544 µS/cm) indicating a low water-rock
interaction due to low residence time which is an indication of CO2 dominated infiltration recharge with
limited migratory history typical of the shallow basement terrain in the study area. Quality assessment
revealed a potable groundwater system with chemical parameters within the acceptable limits of the WHO
and SON drinking water standards with exception of Fe, Mn and Pb in a couple of locations. Also, the
estimated SAR alongside TDS revealed a shallow groundwater system suitable for irrigation purposes.
Keywords: basement, sodium adsorption ratio, salinity, water-rock interaction, irrigation

Introduction

result of population growth and agricultural activities.
Going by the 1991 census, the population of the area
was 1.65 million while in 2001 it was 2.05 million.
This represents about 2.44% growth rate per annum
with a current projected population of about 2.55 million
that has led to the expansion of large areas of unplanned
sub-standard housing especially in the major towns of
the study area. In most of these areas public water
supply by government is not available and as such
residents of these areas usually use groundwater as a
source of inexpensive high quality domestic water
supply. The uncontrolled expansion of this kind of
housing, together with increasing sewage and effluent
leakage, indiscriminate waste disposal and uncontrolled
commercial activities has led to increasing pollution
and deterioration of groundwater quality which may
probably result in public health problems. The uncontrolled application of fertilizer and pesticides to sustain
agriculture that employs over 80% of the workforce in
the study area could contribute to groundwater contamination in addition to possible contamination arising
from domestic waste, sanitary sewage as well as a wide

Water quality assessment is an integral part of groundwater management. Water quality is a term used to describe the chemical, physical and biological characteristics
of water, usually with respect to its suitability for a
particular purpose. Assessment of the occurrence of
chemicals that can harm water quality such as nutrients
and pesticides in water sources, require recognition of
complicated interconnections among surface water
and ground water, atmospheric contributions, natural
landscape features, human activities, and aquatic health.
Olayinka et al. (1999) suggested that water quality is
subjective and as such depends on its use. Therefore,
water quality standards differ depending on various
uses including domestic (drinking), agriculture/irrigation
and industrial applications. The water quality may yield
information about the environments through which the
water has circulated (Raju, 2007).
Groundwater usage in the crystalline basement terrain
of Ekiti area, Southwestern Nigeria is increasing as a
*Author for correspondence; E-mail: soar_abel@yahoo.com
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Short Communication

Cationic Interference in Mercury Analysis by Cold Vapour
Atomic Absorption Spectroscopy
Rajkumar Dewani*a, Shaikh Mohiuddinb, Iftikhar Imam Naqvib and Syeda Shadiah Masoodb
a

Leather Research Center, PCSIR, D-102, SITE, South Avenue, Karachi-75700, Pakistan
bDepartment of Chemistry, University of Karachi, Karachi-75270, Pakistan
(received March 5, 2012; revised August 1, 2012; accepted August 5, 2012)

Abstract. The cationic interference in the analysis of mercury at trace level by cold vapour atomic absorption
spectroscopy (CVAAS) has been investigated. Different cations (Na+, K+, Fe2+, Zn2+, Cr3+, Co2+, Ni2+ and
Cu2+) of varying concentrations are examined as possible interferents in the analysis of mercury. Na+, Fe2+,
Zn2+ and K+ did not show any affect due to their presence in the detection of mercury while Co2+, Ni2+,
Cu2+ and Cr3+ had a marked influence on mercury recovery and can be suggested as possible interfering
agents for this method of Hg analysis.
Keywords: mercury analysis, cold vapour technique, cationic interference

AR grade. A 1000 ppm mercury standard solution of
AAS reagent was used (i.e. 4.98 mmol / L Mercuric
nitrate in 5 M HNO3). Other chemicals used were HCl
(11.5 M.), KMnO4, H2SO4 (98%), HNO3 (65%) and
NaOH.

Mercury is a proven toxic element, even at trace levels
and can cause serious human health disorders (Kagaya
et al. 2004; Hatje et al., 1998; Bidone et al., 1997a;
1997b). Interference in an analysis is as important as
the analysis itself. Several analytical techniques exist
to determine mercury at trace levels, among which cold
vapour atomic absorption spectroscopy is widely used
(Silva et al., 2005; Bermejo-Barrera et al., 1996; Katiuska
et al., 1996).

Mercury stock solution (1000 ppm) was diluted to 1.0 ppm
with deionized water, when required. Stock solutions
of 1000 ppm strength of different metal ions such as
Na, K, Fe, Zn, Cr, Co, Ni, Cu were prepared from NaCl,
KCl, (NH 4 ) 2 SO 4 .FeSO 4 .6H 2 O, Zn 3 (PO 4 ) 2 .4H 2 O,
CrCl3.6H2O, CoSO4.7H2O, NiSO4.6H2O, and CuSO4.
5H2O salts, respectively. In order to avoid hydrolysis
in metal stock solutions, 5 mL of concentrated 37%
HCl solution was added.

A method has been devised for the indirect determination
of iodide based on its interference with the determination
of mercury (Afkhami and Khalafi, 2005; Haase and
Broekaert, 2002; Sun and Julshamn, 1987; Kuldvere,
1982).

Dilutions of 200 ppm, 400 ppm, 600 ppm and 800 ppm
were prepared in 100 mL volumetric flasks from the
1000 ppm stock solution, with the addition of one drop
of 5% KMnO4 solution and 1 mL of 1.0 ppm standard
Hg solution using a micropipette, to give a final solution
of 10 ppb Hg concentration. Potassium permanganate
was added to reduce possible interference due to
sulphide ions (Csuros and Csuros, 2002). Standard
solution 10 ppb Hg was also prepared in a similar way
without addition of any metal ion. The solutions were
analyzed with AAS using MHS 15 system. The lamp
current was set at 6 mA, with an integration time of
25 sec. The linear calibration mode was selected, while
peak area was used for all calculations. The slit
bandwidth was kept at 0.7 nm, at low slit height. Argon
gas was purged at 3.0 bar pressure and plunger was
held for 5-10 sec in each run.

Presence of sulphate ions do not interfere in the analysis
(Kolthoff and Sandell, 1952). Copper interference has
been reported by Csuros and Csuros (2002), while cobalt
interference has been reported by Paklepa et al. (2001).
Similarly, under ambient conditions, silver, gold, copper,
zinc, and aluminum readily form amalgams with liquid
or gaseous elemental mercury (Ebadian, 2001; Andren
and Nriagu, 1979).
This study is confined to cationic interference confronting in the analysis of mercury by cold vapour atomic
absorption spectroscopy (CVAAS). All measurements
were recorded on a double beam atomic absorption
spectrophotometer (Perkin-Elmer Analyst 700) equipped
with cold vapour atomizer (Perkin Elmer MHS-15
mercury hydride system). All the chemicals used were
*Author for correspondence: E-mail: rajdewaan@yahoo.com
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