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IN THE PRESENT study, a green and simple technique has been used for 
the preconcentration, flotation and spectrophotometric detection of Co(II) in 

pharmaceutical and water samples is established. At pH 4, the chromogenic reagent 
4-(2pyridyl azo) resorcinol (NaPAR) reacts with Co(II) to form a pink 1:2 (M:L) 
complex in aqueous solution. This complex has been successfully separated by 
flotation using the anionic surfactant, oleic acid(HOL).  The concentration of 
Co(II) in the scum layer was determined easily by spectrophotometry at 510 nm. 
The parameters that influence the flotation and spectrophotometric determination of 
Co(II) were studied. Beer’s law was obeyed over a concentration range 0.01-0.32 
µg mL-1 in the aqueous as well as in the scum layer. The molar absorptivity of the 
Co(II)-NaPAR in the aqueous and scum layer was found to be 1.2×104 L mol-1 cm-1and 
1.54×105 L mol-1 cm-1, respectively. The detection limit of the proposed technique, the 
recovery %(R%) and the relative standard deviation(RSD%) are 3.09 ngmL-1, 98 % 
and 1.5%, respectively. The method was verified by analysis of real certified samples. 
The proposed procedure was applied to determine Co(II) in water, pharmaceutical 
samples as well as in synthetic mixtures. The mechanism of flotation is proposed. 

Keywords: Flotation, Preconcentration, Co(II), Spectrophotometry, Pharmaceutical 
and water samples.
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functioning of the brain and nervous system, and 
the formation of red blood cells. It is involved in 
the metabolism of every cell of the human body, 
especially affecting DNA synthesis, fatty acid and 
amino acid metabolism.[2]

Cobalt and its compounds are used in many 
processes and products. They are used in the 
hard metal industry; specialist alloy foundries; 
cobalt refineries; manufacturing cobalt pigments; 
chemical factories; manufacturing magnets; 
pigments in pottery, glass, ceramics and paints. 
Short-term side effects of exposure to cobalt can 
include vomiting and abdominal pain if cobalt 
salts are ingested. 

Separation and determination of cobalt from 
associated elements are indispensable. Due to 
the low concentration of the heavy metals in 
the environmental and biological samples and 
interfering effects, a preconcentration/separation 
technique is generally necessary prior to the 
determination. For this purpose, various analytical 

Introduction                                                                   

Due to the continuous industrial development, 
many studies were recently focused on the 
treatments of the industrial wastes. One of the 
most important industrial wastes, which mainly 
cause water pollution, is the heavy metal ions 
such as mercury, copper, cobalt, cadmium and 
palladium. These heavy metals are able to cause 
serious problems to human, animal and plant life 
when released into the environment[1]. 

Cobalt is an essential element for the 
functioning of many vital processes. It is extremely 
important in the processes of blood formation, 
stimulation of hemoglobin synthesis, and the 
functioning of vitamins, enzymes and hormones. 
This metal has a very positive influence on the 
metabolism of vitamins, such as ascorbic acid 
and vitamin B12. Cobalt is an essential element in 
the human body as a component of vitamin B12. 
Vitamin B12, also called cobalamin, is a water 
soluble vitamin that has a key role in the normal 
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procedures have been used, such as adsorption on 
activated carbon[3,4], co-precipitation[5],column 
extraction[6], ion-selective electrode[7,8], 
liquid–liquid extraction(LLE)[9], cloud point 
extraction[10] and flotation [11-13].  

Flotation has attracted considerable attention 
mainly because it complies with the “Green 
Chemistry” principles [14], as the amount 
of organic solvent is much less than that of 
traditional liquid extraction [14]. The surfactants 
used in this technique have very low toxicity 
compared to the solvents used in the conventional 
liquid extraction. Moreover, this technique is 
easy, cheap, incredibly effective, and speedy. 
Surfactants supported separation via flotation 
has been used for micro-determination of various 
heavy metals from environmental samples [15]. 

The objective of the present study is to 
introduce 4-(2pyridyl azo) resorcinol, sodium 
salt (NaPAR) as a brand new flotation collector 
for Co(II) in media of diverse sources. In this 
work, trace quantities of Co(II) have been 
transformed to Co(II)-NaPAR chelate by adding 
PAR after which the complex in aqueous solution 
was once rendered hydrophobic using oleic acid 
(HOL) surfactant. This complex was floated 
to the scum layer by way of energetic shaking. 
The concentration of Co(II) used to be decided 
spectrphotometrically and confirmed by flame 
atomic absorption spectrometry (AAS). The 
various experimental parameters that can affect the 
flotation and spectrophotometric determination of 
cobalt(II)  have been thoroughly studied.

Experimental                                                                

Chemicals and solutions
The chemicals which were used are of 

analytical reagent grade. Doubly distilled water 
(DDW) was used.

A stock solution of Cobalt (1mg/mL) was 
prepared by dissolving CoCl2 in DDW and few 
drops of concentrated nitric acid were added. 
Mono sodium salt of 4-(2-pyridylazo) resorcinol, 
NaPAR, was purchased from Sigma Aldrich. 
Stock solution (1x10-3molL-1) was prepared by 
dissolving the required amount of NaPAR in 
DDW. Oleic acid stock solution (6.36x10-2molL-1) 
was prepared by dispersing 20 mL of HOL (food 
grade sp.gr.0.895 provided by J.T. Baker Chemical 
Co.), in one liter of kerosene. Vitamin B12 
ampoules were analyzed to determine the cobalt 
content in each drug sample using the proposed 

methodology. Exactly one mL of each drug sample 
was taken and heated in 5mL of concentrated 
HNO3 for dissolution. The cold solution was 
filtered, collected in a 50-mL calibrated flask and 
completed to the mark with DDW. To verify the 
accuracy and applicability of proposed flotation 
procedure, two reference standard materials 
(lead-zinc sulphide ore-OCrO (COD 161-96) 
and stream sediment SARM 52) were analyzed. 
Various water samples from different origins, e.g. 
Tap, Nile river and sea water samples were spiked 
with different amounts of Co(II) and the flotation 
procedures were employed for determination of 
the recovery of the analyte in these water samples

Instrumentation
Two types of flotation cells were used 

throughout this work, as has already been 
described [16]. Flotation cell(a) is a cylindrically 
graduated glass tube of 16 mm inner diameter and 
290mm length with a stopcock at the bottom. Such 
cell is used to study the different factors affecting 
the efficiency of flotation. Flotation cell(b) is a 
cylindrical tube of 6 cm inner diameter and 45 cm 
length with a stop cock at the bottom and a quick 
fit stopper at the top. This cell is used to separate 
cobalt from 1 liter of different water samples. 
Unicam UV2100 UV/vis and MATTSON 5000 
FTIR and Perkin-Elmer 2380 atomic absorption 
spectrometers with an air-acetylene flame were 
used to record the spectral data and the atomic 
absorption measurements. Hanna Instruments 
8519 digital pH meters were used to measure the 
pH values of sample solutions.

Analytical procedures
Defined amount (specified for each 

investigation) of both Co(II) and the reagent 
(NaPAR) were mixed. Acetate buffer was used to 
adjust the pH of mixture to 4. The solution was 
then transferred quantitatively to the flotation 
cell(type a) and completed to 20 mL with DDW. 
The cell was shaken well for few seconds, to 
ensure complete complexation. ThreemL of HOL 
(having defined concentration) and still below 
the critical micelle concentration (CMC), were 
added, to this solution. The flotation cell was then 
inverted upside down for few minutes by hand. 
After 10 min, to ascertain complete flotation, the 
concentration of the metal ion in the scum was 
determined spectrophotometrically.

To confirm the results obtained 
spectrophotometrically, the concentration of 
Co(II) in the mother liquor was determined by 
AAS.
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The floatability (F, %) [14], of Co(II) was 
determined from its concentration in the scum 
using the relation:

F = {CS/Ci} x 100%                             (1)

Where ci and cs, are the initial and scum 
concentrations of the analyte, respectively.

Results and Discussion                                                      

Absorption spectra
Figure 1 illustrates the absorption spectra 

of the ligand NaPAR(curve a), the Co(II)-
NaPAR complex in the aqueous solution(curve 
b) and in the scum layer(curve c). As it can be 
noticed maximum absorption of the ligand is at 
λmax400nm. On the other hand, the Co(II)-NaPAR 
chelates formed in the aqueous and in the scum 
layer have maximum absorbance at 510 nm. The 
absorbance of Co(II)-NaPAR in the HOL layer 

(curve c) is greater than that of Co(II)-NaPAR 
in the aqueous solution (curve b).  This finding 
denotes the beneficial effect of HOL surfactant in 
separation of Co(II) ions to the scum layer.

Effect of Experimental variables 
Influence of pH
The effect of pH on the flotation of 2x10-

5molL-1 metal with 1x10-4molL-1 HOL in the 
absence and presence of 1x10-4molL-1NaPARwas 
studied in the pH values ranging from 2.0 to 9.0 
using alkalinated acetate buffer. The results are 
shown in Fig. 2. In the absence of NaPAR (graph 
a), the flotation efficiency of Co(II) is very low 
over the pH range tested. Such a separation percent 
is not analytically good in which Co(II) floats as 
Co-oleate [12]. On the addition of the ligand, the 
flotation efficiency reached its maximum (~100%) 
over the pH values that range from 3.0 to 5.0. 

Fig. 1. Absorption spectra of: a) The reagent NaPAR, b) Co-NaPAR complex in aqueous solution and c) Co-
NaPAR in the scum layer
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Fig.2. Effect of the pH on the separation efficiency of 2x10-5 molL-1 Co(II) a) in the absence of NaPAR, b) in the 
presence of 2 x 10-4 molL-1 NaPAR, using 2x10-4 molL-1 HOL.
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Influence of oleic acid (HOL) concentration
The influence of HOL concentration on 

the flotation percentage (F,%) of Co(II) in the 
presence and absence of NaPAR is represented in 
Fig 3. As it can be noticed, maximum flotation % 
of Co(II) 100% was successfully obtained over a 
large scale of HOL concentration(2x10-4- 0.5x10-

2molL-1) in the presence of NaPAR(1x10-4molL-1), 
Fig. 3. A suitable concentration of HOL (2x10-

4molL-1) was used throughout this study.

Influence of ligand concentration
The influence of the concentration of NaPAR 

ligand on the flotation % of 2.0 x 10-5molL-1Co(II) 
ion using 2.0 x 10-4molL-1HOL surfactant at pH 
4, is shown in Fig. 4. As it is clearly evident in 
Fig. 4 graph a, the flotation % of Co(II) in the 
absence of NaPAR doesn’t exceed 20%. On the 
other hand, the Flotation % starts to increase 
gradually upon the addition of NaPAR amount 
until it reaches its maximum 100% at 4.0x10-

5moll-1NaPAR at a ratio of 1:2 Co(II):NaPAR. 
The flotation % remains stationary upon further 
addition of NaPAR. This allowed the use of the 
proposed procedure to analyze Co(II) in media of 
unknown concentration.
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Fig. 3. Floatability of Co(II), 2x10-5 molL-1 vs. HOL concentration: a) in the absence of NaPAR and b) in the 
presence of 2 x 10-4 molL-1 NaPAR at pH 4.
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Fig. 4. Floatability of 2x10-5 molL-1 of Co(II) at pH 4 in the presence of NaPAR using 2x10-4 molL-1 HOL at pH 4.
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Influence of Co(II) concentration
The influence of the concentration of Co(II) on 

the flotation % in the presence of 4.0x10-5molL-

1NaPARsing 2.0x10-4molL-1 HOL surfactant at pH 
4, is shown in Fig. 5. As it is clearly evident in Fig. 
5, the flotation % starts to increase gradually upon 
the addition of NaPAR amount until it reaches 
its maximum 100% at 2.0x10-5molL-1Co(II) at 
a ratio of 1:2 Co(II):NaPAR. The flotation % 
starts to decrease upon further increase of Co(II) 
concentration.

Influence of temperature
The influence of temperature on the flotation % 

of 2.0x10-5molL-1Co(II) in the presence of 2.0x10-

4molL-1NaPAR and 2.0x10-4molL-1 HOL at pH 4 
is provided in Fig. 6. As it can be noticed, the F, 
%, is not affected upon increasing the temperature 
up to 80 °C. All subsequent experiments were 
performed at room temperature, i.e. 25 °C. 

Stability of Co(II)-NaPAR complex
The absorbance of the complex formed in 

oleic acid was measured at various periods of 
times to study the stability of the complex. As it 
is noticed in Fig. 7, the absorbance of the pink 
colored complex remains stable over more than 
60 hr.  
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Fig. 5. Floatability of different concentrations of Co(II) at pH 4: a) in the absence of NaPAR, b) in the presence of 
4x10-5 molL-1 NaPAR using 2 x 10-4 molL-1 HOL.
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Fig. 6. Effect of temperature on the separation efficiency of 2x10-5 molL-1 Co(II) at pH 4.0 in the presence of 
            4x10-4 molL-1 NaPAR using 2 x 10-4 molL-1 HOL.
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Fig. 7. Effect of time on the separation efficiency of 2x10-5 molL-1 Co(II) at pH 4.0 in the presence of 4 x 10-4 molL1 

NaPAR using 2 x 10-4 molL-1 HOL.
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Influence of volume
Suitable large flotation cells (type b) were used 

to separate defined concentration of Co(II) from 
aqueous samples having large volumes, using the 
recommended conditions. The results obtained 
indicated that an amount equal to 100 µg of Co(II) 
ions can be quantitatively separated from different 
aqueous volumes up to two liters to 10 mL HOL.
The preconcentration factor is 200. 

Effect of ionic strength
Table 1 shows the effect of the ionic strength 

on the flotation %(F %) of 2.0 x10-5molL-1 of 
Co(II)using2.0 x 10-4 molL-1 HOL and4.0 x 10-4 

molL-1NaPAR at pH 4. The results obtained 
indicated that the flotation % of Co(II) is not 
greatly affected by the ionic strength.

TABLE 1. Effect of Ionic Strength on the Floatability of 2.0x10-5molL-1 of Co(II) using 4.0 x 10-4molL-1 of NaPAR 
and 2.0 x 10-4 molL-1 HOL at pH 4.

Salt Concentration, μgmL-1 F%

NaCl
100 100
100 99
40 95

NaNO3

100 100
10 100
40 99

Oxalate
10 99
30 97
50 97

Influence of interfering ions
The effect of interfering metal ions on the 

flotation % of Co(II) ion using the optimum 
conditions was examined. These foreign ions 
were selected on the basis that they are normally 
present in fresh and saline waters. The results 
(Table 2), showed that most of the tested foreign 
cations did not interfere in the recovery of Co(II) 
ions using the optimum conditions. 1mL of 0.05 
molL-1 NaS2O3 was added to mask the effect 
of Cd(II) while 1mLof 0.05 molL-1 ascorbic 
acid was added to convert Fe3+ to Fe2+ ions that 
don’t interfere. The effect of some other foreign 
ions that have little interfering effects (~12%) 
was completely removed by increasing the 
concentration of NaPAR. 
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TABLE 2.  Effect of foreign ions on the floatability of 2.0 x 10-5 molL-1 of Co (II) using 4.0x10-3 molL-1  NaPAR and 
2.0 x 10-4 molL-1 HOL at pH 4(n= 5).

Foreign ions Concentration (μgmL-1) Recovery %

K(I) 500 95
Na(I) 500 95
Ca(II) 500 93
Mg(II) 400 93
Al(III) 10 97
Fe(III) 0.5 b 93
Cd(II) 0.5 a 96
Pd(II) 0.5 96
Hg(II) 0.5 94
Cu(II) 0.5 93
Pb(II) 0.5 95
Ni(II) 0.5 96
Mn(II) 0.5 96

a-After addition of 1mL of 0.05 molL-1 NaS2O3. b- After addition of 1mL of 0.05 molL-1 ascorbic acid.

Mechanism of flotation
In the present study, the mechanism of 

flotation can be attributed to the formation of a 
hydrogen bonding between the hydrophilic part of 
HOL and the active sites in the ligand complex. 
This proposal has been based on the following 
findings: 1) the complex formed in scum layer 
has the same pink color as the complex formed in 
the aqueous solution; 2) The color intensity and 
absorbance of the scum layer were not affected 
by heating up to 80 °C; 3) The infrared spectra of 

Fig. 8.  Infrared spectra of a) NaPAR in KBr, b) Co(II)-NaPAR isolated in aqueous solution in KBr and c) Co(II)-
NaPAR-HOL isolated in oleic acid in KBr.

the Co(II)-NaPAR complex formed in the DDW is 
completely different from that formed in presence 
of oleic acid surfactant, (Fi. 8). The infrared 
spectrum of the Co(II)-NaPAR complex formed 
in oleic acid layer (Fig. 8c) has ν (O-H…O) 
vibrations representing the intermolecular 
hydrogen bonding are assigned at~ 1820, 2050 
and 2400 cm-1. Vibration of carboxylate ion of 
oleic acid is confirmed by the presence of υ (C=O) 
vibration at absorption bands 1710 cm-1and the ʋs 
COO- vibration is observed at1462 cm-1[16 – 20].
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Analytical Characteristics
The Analytical Characteristics of the proposed 

flotation methodology are presented in Table 3. 
Beer’s law is obeyed in the concentration range of 
0.01-0.32 µg Co(II) per mL in the final solution. 
The molar absorptivity and Sandell’s sensitivity 
were calculated to be 1.54 × 105 L mol-1 cm-1 and 
0.0324 µg cm-2 at 510 nm. The standard deviations 
of the absorbance measurements(n=10), the limits 
of detection (K=3) and of quantification (K=10) of 
the method were established and recorded in Table 
3. The relative standard deviation(n=10), was 1.5%.

Table 4 represents a comparison between the 
molar absorptivity of the proposed method and 
other previously reported methods[22 – 29]. The 
higher sensitivity, represented by the high value 
of molar absorptivity, of the proposed method is 
notable, greater even than that of other previously 
reported methods. 

Applications                                                                       

Water analysis
Various concentrations of Co(II) ions were 

added to various water samples from different 
sources. The flotation procedures were applied for 
the determination of the recovery of the analyte 
in these water samples. The recovery percentage 
is greater than 100% (Table 5). The results of the 
present flotation method for Co(II) are compared 
with those gained upon using the well-known 
ammonium pyrrolidinedithiocarbamate/ methyl 
isobutyl ketone (APDC/MIBK) solvent extraction 
method using the F-value test for P = 0.05 and n = 
5 (4 degree of freedom), for precision. The results 
in Table 6 show that the F-values (2.78 - 4.15) are 
below the theoretical values. This means that the 
proposed flotation procedure is precise. 

TABLE 3. Analytical characteristics.

Parameter Value
Beer’s law limit (µg mL-1) 0.01–0.32

Ringbom optimum range (µg mL-1) 0.03–0.36
Molar absorptivity (L mol-1 cm-1) 1.54 × 105

Sandell’s sensitivity (µg cm-2) 0.0324
Detection limit (ng mL-1) 3.09

Quantification limit (ng mL-1) 10.3
Ringbom optimum range (µg mL-1)

λmax, nm

Stoichiometrya, L:M 

0.01–0.3

510

2:1
aJob’s method[21]

TABLE 4. Comparison of the sensitivity for spectrophotometric determination of cobalt (II).

RefMedium
 ε×104

 (L mol-1

cm-1)

 λmax,

nm

Reagent

[22]
 Isopentyl

alcohol
14.3625

2quinolylazo)5dimethyl amino aniline)2

[23]Aqeous2.45550Nitroso R(sodium-1-nitroso-2-hydroxy naphthalene -3.6 disulphonate)
[24]Acidic6.3 3852-Diethylamino-5-nitroso-1,4,5,6-tetrahydro pyrimidine-4,6-dione
[25]heating3.5415Nitroso R salt

[26]
 Immobilized

 on C18
bonded silica

2625722Thiazolylazo)2naphthol)1

 [27]Extraction15.5673
(2-(3,5 dibromopyridyl)azo)-5- Dimethylaminobenzoiccid

 [28]aqueous11.36552-(2-Thiazolylazo)-4-methyl-5(sulfomethylamino)benzoic acid

 [29]extraction3.43350Potassium teterahydrofurylxanthate
 Present

studyOleic acid1545104-(2 Pyridylazo) resorcinol
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TABLE 5. Recovery of Co(II) from different water samples(n=5).

Water sample
Co(II) (μgmL-1)

Recovery %
added measured

Tap water

(our laboratory)

0.00 0.07 ---
5.00 5.015 100.3

10.00 9.95 99.5

Nile water

(Sherbin city)

0.00 0.50 ---
5.00 5.465 109.3

10.00 10.470 104.7

Sea water

(Ras El-Barr city)

0.00 1.25 ---
5.00 6.185 123.7

10.00 11.11 111.1

Analysis of ore samples T
Two reference standard materials (lead-zinc 

sulphide ore-OCrO (COD 161-96) and Steel scrap 
sample) were analyzed. The results are given in 
Table 7. There is no significant difference between 
the results obtained by the proposed method 
and the certified samples. The relative standard 
deviation (as a precision) is less than 5%. 

Analysis of pharmaceutical samples
The flotation followed by spectrophotometric 

and FAAS determination was applied to 
determine Co(II) in some vitamin B12 samples. 
The experimental results agreed well with the 
given reported values (Table 8).

Application to synthetic mixtures
The results obtained in Table 9 show that 

high separation recovery of the Co(II) could 
be obtained from samples containing different 
synthetic mixtures.

TABLE  6.  Determination of Co(II) in µgL-1 in natural water samples by the present flotation technique and the 
standard APDC/MIBK solvent extraction methods (SE) (n = 5 for both) methods.

F-value aSolvent extraction (SE)FlotationSample
RSD, %Co(II)RSD, %Co(II)

2.782.30.061.0
0.07Tap water

(Our lab. Mansoura City)

4.102.81.402.01.35
Waste water
(Meat Anter, Talkha)

2.853.50.561.50.50
Nile River water
(Sherbin City)

3.460.80.401.80.35
Lake water
(Manzalah)

4.151.51.302.51.25
Sea water
(RasElbar city)

a F-value for P = 0.05 and n = 5 (4 degree of freedom) = 5.05.

Conclusion                                                                        

The proposed flotation is a simple technique 
using a simple flotation cell. The method is 
advantageous to many of the separation techniques 
previously reported for the spectrophotometric 
determination of cobalt. The method has high 
molar absorptivity value and low detection limit. 
It is sensitive, accurate, and can tolerate various 
interfering ions. The use of large flotation cells 
allowed the determination of cobalt(II)  from 
water samples having large volume with a high 
preconcentration factor. The flotation mechanism 
is proposed. The method is easy to perform for the 
determination of cobalt concentrations in natural 
waters and pharmaceutical samples.
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TABLE 7. Comparative results for analysis of Co(II) at pH 4 in some ore samples in presence of 4 x 10-2molL-

1NaPAR using 2x10-4molL-1 HOL

RSD, %SDR. 
error

Abs. 
error

Co(II)ppm
Sample name foundCertificate

1.70.0170.00.01.01.0Lead-Zinc sulfide ore

3.00.0240.0130.010.810.8Steel scrap sample

TABLE 8. Statistical evaluation for analysis of some pharmaceutical vitamin samples after flotation (n=5). 

Comparison of experimental mean ( X ) mg/ampule with true value (µ), by 1t test

Sample ( X ) µ S RSD

No. 1a 0.99 1.0 0.01 0.49 1.98

No. 2b 0.98 1.0 0.02 0.75 2.04
aDepovit B12(AMRIYA Pharm) ampule. bBetolvex(Menapharm) ampule.

(X ): experimental value, (µ) true value; 1t for P = 0.05 and n = 5 (4 degree of freedom) = 2.78. R.S.D., %: Relative 
standard deviation.

1t

TABLE 9. Separation via flotation of Co(II) from synthetic mixtures. (n=5)

Synthetic mixtures composition 

Co (II) (μg/mL)            R%                 R.S.D

                                %              added found 

Zn(II)(5μg/mL) +Ni(II) (5μg/mL)
2.00 1.97  98.50              0.81

5.00 4.96        99.201.25

Hg(II) (5μg/mL) + Pb(II) (5μg/mL)
3.00 2.87         95.67               0.48
5.00 4.94        98.80               1.03

Zn(II)(3μg/mL) +Ni(II)(3μg/mL) +Cr(III)(3μg/
mL)

3.00 2.91        97.00               0.41

5.00 4.95        99.00               0.70

Hg(II)(3μg/mL) +Pb(II)(3μg/mL) +Bi(III)(3μg/
mL)

3.00 2.92        97.33               1.05

5.00 4.89        97.80               1.27
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MAGDA ALI AKL AND WEGDAN SASI AHMED ALHARWI 

تقنية بسيطة وخضراء للفصل بالتعويم والتقدير الطيفي للكوبلت الثنائي في العينات الدوائية 
والمائية

ماجدة علي عقل ،  وجدان ساسي احمد الهروي
قسم الكيمياء - كلية العلوم - جامعة المنصورة -  المنصورة - مصر. 

في هذه الدراسة ، تم استخدام تقنية خضراء وبسيطة للتركيز المسبق ، والتعويم والكشف عن الطيف الضوئي 
كاشف  يتفاعل   ،  4 الهيدروجيني  الرقم  عند  والمياه.  الصيدالنية  المستحضرات  عينات  في  الثنائي  للكوبلت 
 2  :1 بنسبة  متراكب وردي  لتشكيل   (Co (II مع   (NaPAR) أزو) ريزورسينول  بيريل   2) 4 الصبغيات 
(M: L) في محلول مائي. وقد تم فصل هذا المتراكب بنجاح عن طريق التعويم بمساعدة من ، حمض األوليك 
(HOL). تم تحديد تركيز Co (II) في الطبقة العضوية بسهولة عن طريق القياس الطيفي في 510 نانومتر. 
تمت دراسة العوامل التي تؤثر على التعويم وتحديد طيفي Co (II). تمت مراعاة قانون Beer's law على مدى 
تركيز يتراوح بين 0.32-0.01 ميكروغرام/ مل في الطبقة المائية وكذلك في الطبقة العضوية. تم الحصول 
 L 104 × 1.2 في الطبقة المائية و الطبقة العضوية لتكون Co (II) -NaPAR على االمتصاص المولي من
mol-1 cm-1 و L mol-1 cm-1 105 × 1.54 ، على التوالي. يبلغ حد الكشف للتقنية المقترحة ، واالسترجاع 

٪ (R٪) واالنحراف المعياري النسبي (RSD٪) 3.09 نانوغرام مل 1- ، و ٪98 و ٪1.5 على التوالي. تم 
التحقق من الطريقة عن طريق تحليل العينات الحقيقية المعتمدة. تم تطبيق اإلجراء المقترح لتحديد  الكوبلت 

الثنائي في عينات المياه والمستحضرات الصيدالنية وكذلك في الخالئط االصطناعية. تم اقتراح آلية التعويم.


