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Abstract: A simple, cheap and accurate method was developed and validated for the determination of trace Mercury (II)
ion in real samples. Conditions such as temperature, contact time, concentration of reactant, pH were optimized. The
method was based upon the reaction of Mercury (II) ions with the pit shells of sour cherry ( Prunus Cerasus Rock )(PCR)
and after completing the adsorption the mixture was filtered and Mercury (II) ion concentration was determined in filtrate
after adding KI, NH3 and KOH (Nessler’s reagent) by UV-visible the formed complex (K2HgI4) is pallid yellow but in
presence ammonia is deep yellow shows an absorption maximum at λ max=355 nm in borate buffer of pH 5-10. Beer’s–
Lambert law of the colored Hg–adsorbent complex was obeyed in the concentration range of 0.05–20µgmL−1Mercury (II)
ions, with a relative standard deviation in the range of 1±0.28%. The limits of detection (LOD) and quantification (LOQ)
of the procedure were 0.010 and 0.030µgmL−1 Hg2+, respectively. The proposed method was applied for the analysis of
mercury (II) in aqueous solution samples. The validation of the method was experimented by comparison with the data
obtained by the inductively coupled plasma-mass spectrometry (ICP-MS). The statistical remedies of data in terms of
Student’s t-tests and variance ratio f-tests have revealed no importance differences.
Keywords: Pit shells of sour cherry; Nessler’s reagent; Spectrophotometric method; Inductively coupled plasma-mass
spectrometry

INTRODUCTION:
Mercury is one of the most toxic heavy metal in the
earth and it exists in nature at trace and ultra-trace
amounts in three valence states [1]. Mercury (0, I,
II) species and are able to combine with most
inorganic and organic ligands to form various
complexes, e.g.HgX42- (where X= Cl, Br and I) and
Sep-Nov 2016

methyl Mercury [2, 3].Mercury can accumulate in
animals and plants and also enters into human body
through the food chain causing damage to central
nervous system [4]. Due to the toxicological effects
and potential accumulation of mercury onto human
bodies and aquatic organisms, the determination of
Mercury (II) or oregano Mercury (II) has seen an
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upsurge of interest in the last few years [5].
According to WHO, the allowed limits of Mercury
in drinking water are less than 1.0 ngmL−1 [6].The
determination of low concentrations of mercury is a
vital task. Heavy metal ions are not only valuable
intermediates in metal extraction, but also important
raw materials for technical applications.
Accordingly, complexation of metal ions is an
important technique for recovering metals from
various sources and for their removal from streams
in municipal and industrial waste. As a
consequence, complexation, separation, and
removal of heavy metal ions have become
increasingly attractive areas of research and have
led to new technological developments. Metalchelating and ion exchange polymers were used in
hydrometallurgical applications such as recovery of
rare metal ions from seawater and removal of traces
of radioactive metal ions from wastes [7]. These
methods have found widespread applicability owing
to their selectivity. A polymeric ligand is used to
selectively bind a specific heavy metal ion in a
mixture to isolate significant heavy metal ions from
wastewater and aqueous solutions [8-9]. Therefore,
considerable efforts and progress have been carried
out to develop accurate, low cost and reliable
methods for mercury determination in contaminated
samples without any complicated processing steps
[10]. The most common techniques in natural
samples are ICP-MS [11,12]; atomic fluorescence
[13,14]; cold vapour atomic absorption [15–18];
GC[19]; stripping voltammetry [20,21]; X-ray
fluorescence spectrometry [22]; neutron activation
analysis [23] and atomic fluorescence spectrometry
[24]. The determination and chemical speciation of
Mercury (II) and/or methyl mercury in a series of
complicated matrices, e.g. Mushroom from TokatTurkey, water and fish have been reported by Tuzen
et al.[25,26]. Moreover, the use of Lichen
(Xanthoparmelia
conspersa)biomass
and
Streptococcus pyogenes loaded Dowex optipore
SD-2 has been reported as efficient materials for the
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removal of Mercury (II) and methyl mercury from
aqueous media [27,28]. Among these techniques,
visible absorption spectrophotometry represents the
most convenient technique because of the
availability of the instrumentation, simplicity,
speed, precision, accuracy and low cost. A series of
chromogenic reagents has been reported for
Mercury (II) determination in different samples
[29–30].Most of these methods are suffered from
the lack of sensitivity due to the significant
interference of the excess of chromogenic reagent
with the analyteat λmax. This problem was solved by
employing the β-correction spectrophotometric
method to calculate the real absorbance of the
complex [31, 32]. A recent literature on the
analytical applications of the entitled pit shells of
sour cherry ( Prunus Cerasus Rock )(PCR) has
revealed no study on the use of the reagent for
Mercury (II) determination and/or other trace metal
ions. Therefore, the goals of the present manuscript
are focused on the spectroscopic characterization
(UV–Vis, IR and 1H NMR) of the PCR reagent.
Moreover, the stoichiometry of the formed Mercury
(II)- PCR - MS chelate was elucidated in an attempt
to develop an accurate method for the analysis of
Mercury (II)-ions in different water and other real
samples. The effect of different parameters that
control the absorbance of the formed complex was
determined.
EXPERIMENTAL
Reagent and Material: Analytical-reagent grades
HgCl2, KI, KOH, NH3 and other inorganic
chemicals, including HNO3 and NaOH, was
purchased from Merck (Germany) and were used
without further purification. The aqueous solutions
were prepared by the dissolution of mercury salts,
other inorganic and organic chemicals in deionized
water.
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Equipment: IR spectra were measured with a
Fourier transform infrared spectrophotometer
(Nexus-670, Thermo Nicolet, USA). The UV–Vis
(200–800 nm) and IR (200–4000cm−1) spectra were
recorded on a Perkin Elmer (Lambda 25, Shelton,
CT, USA) and a Perkin Mattson 5000 FTIR
spectrophotometers, respectively. The absorbance
measurements of the reagent and its Mercury (II)
complex were also measured with a Perkin Elmer
(Lambda 25, USA) spectrophotometer (200–800
nm) with 10mm (path width) quartz cell. AB rocker
NMR (model VanceDPX400 MHz)was used for
recording the proton NMR spectra of the reagent
and its Mercury (II) complex in denudated DMSO
solution using TMS as internal standard. A digital
micro-pipette (Volac), an Orion pH-meter (model
EA 940) and the scientific melting point SMP1
(UK) were employed for the preparation of the
standard and test solutions, pH measurements and
melting point, respectively. Deionized water was
obtained from Milli-Q Plus system (Millipore,
Bedford, MA, USA) and was used for the
preparation of all solutions. Carbon, hydrogen,
nitrogen and sulfur content were determined by a
Perkin Elmer 2400 C series elemental analyzer,
USA. A Perkin Elmer ICP-MS spectrometer (model
Elan DRC II, USA) was used under the optimum
experimental conditions.
Adsorbent characteristics: Shells of the Iranian
sour cherry (PCR) collected from Urmia gardens
were used as biosorbent. The pit shell of the Iranian
sour cherry is hard, chemically inert, nontoxic and
largely available plant material. A pit shell of the
Iranian sour cherry is formed by three basic
substances,
namely
cellulose
(42.58%),
hemicellulose (24.7%) and lignin (22.3%). The
elementary content of elements determined in a pit
shell of the Iranian sour cherry is as follows: 62.4%
C; 6.6% H; 1.2% N; 0.12% S; 0.46% P; 0.46% K;
0.42% Ca and 0.18% Mg and a low quantity of
mineral compounds, which are labeled as ash
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content in the Iranian sour cherry (1.1%). On the
Iranian sour cherry pit shell cell wall surface there
is a large quantity of various functional groups that
are able to trap and bond more metals from
solutions. The reactive groups in the bio sorbent
formulas significant for the metal bonds were
determined using the method of Fourier transform
onto the absorption infra-red spectrum (FT-IR).All
bio sorbent samples showed similar FT-IR spectra
development, therefore individual reactive
(functional) groups in the structure of pit shell were
determined by FT-IR spectrum sample of the bio
sorbent activated by NaOH (Figure 1). With this
sample it came to the highest efficiency of Mercury
removal during kinetics and equilibrium studies. In
the infrared spectrum shown in Figure 1 there is an
apparent wide band with a maximum of 3420 cm-1
in the area 3060-3 660 cm-1. This spectrum sphere
is characteristic of the −OH group (alcohols).
Alcohols also have an apparent intensive absorption
band of valence vibration of C−O bond around 1060
cm-1. A characteristic band of valence vibrations of
C−H bond at 2850-3050 cm-1 is typical for the
absorption bands of C-H in methyl compounds and
methylene group in the lignin structure. In the pit
shell cell wall structure, there are also carbonylic
groups, for which there is a characteristic band in
the area 1682 to1780 cm-1). In the area 1460 to 1650
cm-1 there are a number of bands of medium
intensity, which are caused by complex vibration
movements of an aromatic ring and characterize
aromatic compounds. SEM image of pit shells of
sour cherry (Prunus Cerasus Rock) (PCR) is shown
in figure (2).
Biosorbent improvement: The pit shell of the
Iranian sour cherry was first cleaned from the
kernel. For better applicability in grinding, shells
were crushed to the size of about 1-4 cm.
Thermal improvement of bio sorbent surface
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prior to screening. The Sour cherry samples were
also thermally treated at 110°C till constant mass for
8 h before and after activation of the sorbent by
activating agents.

Fig.1. FTIR spectrum of the Iranian pit shells (Sour Cherry rock) (PCR).

Fig .2. SEM image of Sour Cherry Rock (PCR) (scale= 500 nm)

Biosorbent improvement: The pit shell of the
Iranian sour cherry was first cleaned from the
kernel. For better applicability in grinding, shells
were crushed to the size of about 1-4 cm.
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Thermal improvement of bio sorbent surface:
The pre-treated shells of the Pit shell of Sour cherry
(crushing) were first dried at the laboratory
temperature for 48 h prior to grinding. To prevent a
sticky effect in screening, the samples are dried at
the temperature of 110°C till constant mass for 8 h
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prior to screening. The Sour cherry samples were
also thermally treated at 110°C till constant mass for
8 h before and after activation of the sorbent by
activating agents.
Grain-size improvement of biosorbent: Crushed
and dried pit shells of Sour cherry were screened
into grain-size classes1mm.
Chemical activation of biosorbent : The chemical
activating agent was 1 M NaOH. The chemical
activation by 1 M NaOH, the process lasted 10 min
at 210rpm with biosorbent concentration of
50mg/L. Then, each material was washed four times
in redistilled water to avoid any trace of the used
activating agent. As a standard, for adsorption tests
we used Sour cherry pit shells which imposed
identical physical and thermal improvement, but
redistilled water was used instead of activating
agent. In order to identify the most suitable method
of activation for the given bio sorbent and
determination of limits when the sorption is already
insignificant and when it does not take place, further
conditions of Sour cherry pit shell bio sorption were
studied but activated by more relevant activating
agent of sodium hydroxide. Apart from the original
concentration of NaOH 0.1 M also the concentration
of 0.01, 0.5,1 and 2 M were used. The original time
of activation of 30 min was expanded to 5, 15, 30
and 60 min.
Effects of pH on adsorption: For the study of pH
value effect on bio sorption, we chose the observed
range of pH values 2-8 (that is, 2, 3, 4, 6 and 8). The
input concentration of the model Zinc solution was
200 mg/L and biosorbent concentration in the Zinc
solution was 15 g/L. Adding nitric acid of
concentration 1 M or sodium hydroxide of
concentration 0.1 M always achieved the required
pH value. Alkali was added in such amounts so as
not to alter the solution volume. The treated samples
of model Mercury solutions with sorbent were
agitated in a shaking incubator at 210 rpm. Then, the
Sep-Nov 2016
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bio sorbent samples were filtered, and the input and
steady state (remained final) concentrations of the
studied Mercury ions were analyzed using the
method of atomic absorption spectrometry.
Recommended procedure: Dynamic adsorption
experiments were performed by the mixture of 50
mg of biosorbent (PCR) 50 mL of the mercury-ion
solution (18 ppm) in a flask with a magnetic stirrer
at 30Ĉ for 1 h. The pH values of the solutions were
adjusted to 2, 4, 5 and 6 by the addition of aqueous
hydrochloric acid or sodium hydroxide solution.
When the adsorption experiment was complete, the
mixture was filtered, and the residual metal-ion
concentration was determined by UV as described
above. In a series of volumetric flasks (10 mL), an
appropriate concentration (0.01–50µgmL−1) of
mercury (II) solution was added to the reagent
solution (2mL of KI 0.005M and 2mL of KOH 2.5M
and 1mL of NH3 30 w/w %). To the test solution, an
approximate volume (4mL) of buffer of pH 9.5 was
added and finally the solution was made up to the
mark with distilled water. The solution mixtures
were allowed to stand at room temperature for
15min before measuring the absorbance at
350nm.
Analytical application: Determination of mercury
(II) in tap and mineral water .Tap water collected
from the laboratories of the Chemistry Department
, Urmia University, Khoy , Salmas city and mineral
water, commercially available in Urmia market,
were filtered through 0. 5µm cellulose membrane
filters prior to analysis and stored in LDPE sample
bottles (250 mL). The recommended general
spectrophotometric procedure used to prepare the
standard curve was followed and the concentration
of mercury (II) ions was then determined from the
standard curve using the equation 1:
Mercury (II) concentration = Cstd × Asamp/Astd (1)
Where Cstd is the standard concentration and Asamp
and Astd are the corrected absorbance of the sample
and the standard, respectively. Alternatively, the
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standard addition method was employed as follows:
transfer known volume (5.0 mL) of the unknown
water samples to the volumetric flask (25.0 mL)
adjusted to pH 9.5 with B–R buffer (10 mL). An
accurate volume (2mL of KI 0.005M and 2mL of
KOH 2.5M and 1mL of NH3 30 w/w%) of the
reagent was then added to the test solution and the
reaction mixture was then made up to the mark with
distilled water. Repeat the same procedures after
adding various concentrations (0.2–1.0µgmL−1) of
Mercury (II). Measure the true absorbance
displayed by the test solutions before and after the
addition of the standard (0.2–1.0µgmL−1) Mercury
(II)
solution
employing
β-correction
spectrophotometry method. The concentration of
Mercury (II) was then determined via the calibration
curve of the standard addition procedure.
Analysis of mercury in dental-unit (DU)
wastewater: DU wastewater samples were
collected from dental chair, Farhangian Hospital,
Urmia city, at the end of working day. An accurate
volume of sample was digested by UV-digester in
the presence of suitable volumes of both
concentrated HNO3 and H2O2 (30%) for 1 h. the
obtained solution was neutralized by NaOH (6
molL-1) and 10mL of this solution was treated under
the conditions of recommended procedure.
RESULTS AND DISCUSSION
Optimization of the system:
To take full
advantage of the procedure, the reagent
concentrations and reaction conditions must be
optimized. Various experimental parameters were
studied in order to optimum conditions. These
parameters were optimized by setting all parameters
to be constant and optimizing one each time.
The sorption behavior of Mercury-ion on the
adsorption (PCR) at different pH values was
examined with a batch equilibration technique and
the results are summarized in Table 2. The pH of the
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mercury-ion test solution was measured during the
sorption process. After equilibration with the resin,
a decrease in the pH of the solution was observed.
This was attributed to the release of protons from
the adsorption. In general, the adsorption of
mercury-ion increased with increasing pH and
reached a limiting value in each instance, which was
followed by a decrease in adsorption beyond the
limiting value. It is well known that the adsorption
of heavy-metal ions by resins depends on the pH;
this affects the chelation extremely as well as the
physisorption processes. Thus, the effect of pH on
the adsorption capacities needed to be further
investigated. Maximum adsorption mercury-ions on
biosorbent was at pH=6, and also maximum
absorption by K2HgI4 complex was pH=9.5 (fig.3)
and concentration of KI, KOH were respectively
0.005M and 2.5 M respectively.
Determination of the Adsorption Capacity for
Mercury (II) Ions: Dynamic adsorption
experiments were performed by the mixture of 50
mg of biosorbent (PCR) with 50 mL of the Hg-ion
solution (18 ppm) in a flask with a magnetic stirrer
at 25ºC for 16 h. The pH values of the solutions were
adjusted to 2, 4, 5 and 6 by the addition of aqueous
hydrochloric acid or sodium hydroxide solution.
When the adsorption experiment was complete, the
mixture was filtered, and the residual metal-ion
concentration was determined by UV after was
added 2mL of KI 0.005M and 2mL of KOH 2.5M
and 1mL of NH3 30 w/w%. The adsorption
capacities (q’s; mmol Hg2+/g biosorbent) under
various conditions were calculated as follows:
q= (Co – Cf ) V/W
(2)
Where Co and Cf are the initial and final
concentrations (mmol/L) of Hg(II) ions in the
aqueous solution, respectively; V is the volume of
the Hg-ion solution (0.05 L); and W is the weight of
the PCR (0.05 g).
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Figure 4. Effect of borate buffer solution on the
complexation of Hg(II) with I – for the formation
K2HgI4 .

Figure 3. Effect of concentration of KI on the
complexation of Hg(II) with I – for the formation
K2HgI4 .
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Figure 5. Effect of concentration of KOH on the
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Hg(II) with I – for the formation K2HgI4
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Figure 8. Calibration curve for the determination
of Hg (II) ions

Table1.Analytical features of some spectrophotometric methods employed for mercury determination.
Reagent.

λmax
pH

Thiobenzoylacetone

345

4

LDRa
(µg.mL−1)
0.6–12

MAb
Remarks
L.mol−1.cm−1
Sensitive but interference from Ag+ and
4
1.7×10
excess of chromogenic reagent. Using
toxic organic solvents

4

Vermin Blue B

605

2.5–4

0.64–4.4

4×10

Phenanthroline and eosin

550

4.5

0.2–1.2

8×104

420
488

pH<7

0.1–25

2.5×104

505

4-6

0.2–2

4×104

350

2-11

0.05-20

8.47×104

Thiacrown ether and
Bromocresol Green
Diphenylthiocarbazone
6-hydroxy-3-(2oxoindolin-3ylideneamino)-2-thioxo2H-1,3-thiazin-4(3H)

This work

Sensitive but using toxic organic
solvents. Time-consuming.
.
Sensitive, but interference from Al3+,
Co2+, Ni2+ and excess of dye
.
Less sensitivity and interference from.
Cu+2,Cd2+and Ag+. Time-consuming. .
. Low sensitivity
.
Sensitive, selective and free from the
interference of . Al3+, Ag+ Co2+, Ni2+
and excess chromogenic reagent No
need for organic solvent..
Very sensitive, selective and free from
the interference of Al3+,Cu2+,Cd2+,Co2+,
Ni2+ and excess chromogenic reagent.,

..
.
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Table 2. Optimized parameters
Parameters
pHa

proposed method
9.5

Amount of

KI

2mL(0.005M)

Amount of

KOH

2mL(2.5M)

Amount of

NH3

1mL (30%)

Timeb

15min

Timec

30min

pHd

6

RSDe

1.0±0.78

Molar. Af

8.37×104

Rg

0.9995

R.Eh

0.9993

LODi

0.01

LOQ

j

0.030

L.D.Rk

0.05-20ppm

Temperature

30 ᵒC

a

pH for the formation of K2HgI4, bTime for the formation of K2HgI4 , dpH for the adsorption with resins ,cTime for the
adsorbtance completion Hg(II) ions with PCR,f Molar absorptivity, hRegression Equation (A=0.0596C + 0.0923),linear
Dynamic Range(ppm), iLimit of Detection , jLimit of Quantification

Table3. Adsorption of mercury-ions at various pH’s .
Biosorbent

pH
2

PCR

0.801

4
0.202

5
0.921

6
0.93

Table 4. Adsorption Capacity for Mercury (II) ions at Various pH’s .
Adsorption capacity (mmol/g)
pH
PCR

Sep-Nov 2016

2

4

5

0.362

0.475

0.57

6
0.86
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Table 5. Adsorption Percentage for Mercury (II) ions at Various pH’s
Adsorption percentage (%)
2
PCR

74.56

4

5

6

85.16

90

98.4

Table. 6 Analysis of mercury (II) ions in tap, mineral and DU wastewater samples by the developed (A) and
the ICP-MS (B) methodsa
Water sample Mercury (II) added
(µgmL−1)

Tap water
Tap water

Mercury(II) found (µgmL−1)a
A
B

,

ND
1.58±0.06

Mineral water

-

ND

Mineral water

3

2.99±0.25

3.11 ±0.07

DU waste water

-

3.5±0.14

3.6±0.15

-

DU waste water

2

5.54±0.16

5.65±1.85

97.8±1.15

102.7±1.2

Shakaryazy water

1.5

1.68± 0.05

102± 0.08

103± 0.04

Mili moles of Mercury (II)ions desorbed to HNO3 solution
Mili moles of Mercury (II)ions desorbed On PCR(Adsorbent)

× 100

(3).
In this work percentage of desorption for Mercury
(II) Ions from the PCR–mercury-ion complexes is
99.5.
Sep-Nov 2016

103±0.04

104±0.03

-

-

ND

1.70± 0.07

99.8±1.65

105

±1.75
-

Average of six measurements±standard deviation

Desorption of Mercury (II) ions in acidic media
For desorption of Hg (II) ions, aqueous 0.2M HNO3
was used. The PCR–mercury-ion a complex in
which adsorption was carried out at pH 6 was
immersed in the 0.2M HNO3 solution with a
magnetic stirrer at 30ºC for 1 h. After filtration, the
final Hg (II) - ion concentrations in the solution
were estimated after performing recommended
procedure by UV. The desorption ratio (D %) was
calculated as follows equation 3 :
𝐷=

Recovery(%)
B

1.5

a

ND
1.57±0.04

A

Analytical performance : At the optimum
experimental conditions of the reaction of the
reagent (mixture of 2mL KI 0.005M, 2mL KOH
2.5M and 1mL NH3 30%) with mercury (II) in the
aqueous solution of pH 9.5,the effective molar
absorptivity (ε) calculated from Beer’s–Lambert
plot and the Sandell’s sensitivity index [35] of the
mercury (II)–complex with and without the use of
β-correction spectrophotometry were found to be
equal to 8.37×104 Lmol−1 cm−1 and 2.5×104 Lmol−1
cm−1 and 0.004µgcm−2 and 0.009 µgcm−2
respectively. The plot of the absorbance’s of the
mercury (II) complex at 505nm versus mercury (II)
concentrations
employing
β-correction
spectrophotometry was obeyed Beer’s–Lambert law
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in the concentration range of 0.05–20ppm. The
regressions of the linear plots without and with the
use of β-correction spectrophotometry were given
by Eqs. (4) and (5), respectively:
A= 0.0596C + 0.0923
r2 =0.999
(4)
2
Ac = 0.21C + 0.014
r =0.998
(5)
The effective concentration range of mercury (II)
ions as evaluated by the Ringbom’s plot was obeyed
in the range 0.1–15ppm. The precision and accuracy
of the developed procedure were evaluated by the
recovery studies of four replicate measurements of
mercury (II) in distilled water to a concentration
level of 1.0µgmL−1 using β-correction and the
ordinary single wavelength spectrophotometry
methods. The relative standard deviation and the
relative error of the developers β-correction method
was 1.0% and 1.1%, while 2.1% and 2.5% for the
single wavelength spectrophotometry, respectively.
The level of precision was found suitable for the
routine analysis of the mercury (II) in various water
samples. Under the conditions established for
mercury (II) ions, the lower limits of detection
(LOD) and quantification (LOQ) of mercury (II)
were determined by employing the equations:
LOD =
LOQ =

3𝛿
b
10𝛿
b

(6)
(7)

Where ı is the standard deviation (n = 6) of the blank
and b is the slope of the calibration plot. The values
of LOD and LOQ of the developed procedure
without using β-correction absorbance values were
found are 0.16 and 0.52µgmL−1 mercury (II),
respectively. Such limits were improved to lower
detection and quantification limits of 0.010 and
0.0370µgmL−1
mercury
(II),
respectively
employing the developed β-correction method at the
optimum experimental conditions. Such limits are
comparable to most of the spectrophotometric
methods involving pre concentration step on solid
sorbent . The analytical features of the proposed
method were also compared with many of extractive
spectrophotometric methods. The data given in
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Table 1 revealed that, the developed method is
simple, less toxic, reliable and free from
interference of the ions Al3+, Ag+, Co2+, and Ni2+
Cd2+ , pb2+ and the excess reagent compared to the
reported methods ICP-MS method in terms of
Student’s t-test (2.12– 3. 91) and f-test (0.43–0.87)
[46]. The results summarized in Table 2 revealed
that, the percentage recoveries of both methods
were in good agreement and always higher than
95% confirming the accuracy of developed
procedure and its independence from the matrix.
The true absorbance of the test solutions calculated
via the proposed dual-wavelength β-correction
spectrometry was plotted versus the concentrations
of mercury added. The spiked mercury (II)
concentration was determined via the standard
addition, curve and the results were successfully
compared with the value of mercury (II) determined
by ICP-MS (Table 2).
CONCLUSIONS
The method described provides a simple and
reliable means of determining of trace amounts of
mercury (II) ions in aqueous media by
spectrophotometry. The prepared chelating resins
are good candidates for the removal of mercury ions
from aqueous solutions. The removal of mercury
ions from wastewater in this study was efficient, and
it can be said that nearly complete adsorption was
achieved in the case of Hg2+.The method is
sensitive (ε = 8.37×104 Lmol−1 cm−1), inexpensive
and less toxic than most of the reported extractive
spectrophotometric methods[47,6-8].Moreover, the
method also has the advantage of virtual freedom
from interference from extraneous ions. Thus, it can
act as an alternative approach to the widely used
Flameless AAS and ICP-OES in the rapid and
precise determination of trace amounts of mercury
in natural water and industrial effluent samples [4045]. On the other hand, a calibration matrix
constructed with β-correction spectrophotometric
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method has been successfully applied for the
analysis of mercury (II) ions in real samples. The
method requires no complex pretreatment of
chromatographic
separations
and/or
preconcentration of the analyte.

11. N.
Samadi,
R.
Ansari
and
B.
Khodavidilo,Int.J.Eng. Advan.Tech,2015, 4(5),
111-118.
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