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Abstract: One of the most important ways to extract and remove contaminants is to use surfactants. Due to the
great convenience and diversity of surfactants, the method of cloud point extraction (CPE) has been considered
by researchers. In this research, the cloud point extraction was accomplished for the extraction of Pb (II) ions
from aqueous solutions using dioctyl sulfososuccinate (DSS) as a gemini anionic surfactant. The effective
parameters such as optimum pH, cation concentration, surfactant concentration were investigated. The best
condition of extraction with maximum efficiency (94.0%) was determined at pH=7.5-10, cation concentration
(50 mg/L), surfactant concentration (5.0%wt).
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INTRODUCTION
Cloud point extraction (CPE) can be used to extract cations and anions. Sometimes, an appropriate ligand is
used to form the desired cationic chelate. An appropriate amount of aqueous surfactant solution is added to the
solution containing the analyte and is taken to a cloudy temperature. In the cloudy temperature, the micelles
is formed and the cationic or anionic groups enter the middle hole of the micelles either alone or in combined
form and hence seperated from the aqueous phase. Therefore, two phases are formed in solution. (Khenifi et al.,
2009; Froschl et al., 1997; Hinze et al., 1993; Candir et al., 2008; Zafar et al., 2007). One of them is a rich phase of
surfactant containing the desired species and has more density in respect to surfactant and accumulates at the
bottom of the container. Different methods can be used to measure the concentration of analyte in a condensed
sample. (Mohana et al., 2009; Rafatullah et al., 2009; Dehnoori et al., 2017; Azizinezhad et al., 2017). In this
research, extraction of lead ions was performed using DSS surfactant and effective parameters such as
surfactant and Pb 2+ concentrations and pH were optimized.
Materials and Methods
All of materials such as solvent, surfactant and Pb(NO3)2 were prepared from Merck.co (Germany), and twicedistilled water was used in all experiments. The instruments were used in this study were atomic absorption
spectroscopy (GBC 932 AA model) - pH meter device (LUTRON pH-206 model) - heather (ARE model).
Cloud Point Extraction Procedure
Solutions containing Pb2 + ions were prepared at different concentrations (50-300 mg / L). Then a 5.0%wt
solution of surfactant (DSS) was prepared in a water-alcohol mixture. Extraction operation was carried out in
a water bath at 70 ͦC for 1hour.
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Then, the solution was allowed to rest for a period of 24 hours so as to separate the phases. The diluted phase
was sampled by the use of a microsyringe and the absorption was measured in λ max of Pb2+. The λ max value of
Pb2+ was obtained 217 nm. The following equation was helped to determine the extraction amount.
R%= (C0–Ce)/C0×100

(1)

In this equation, C0 and Ce are the primary and final concentrations, respectively. R% is the percentage of
removal or extraction of ion.
Effect of pH in extraction
Firstly, the following buffers were prepared and then, the extraction process was accomplished in the presence
of Pb2 +(50 mg/L), surfactant(5.0%wt) in water bath at the fixed temperature (70 ℃).
HCl (1M) + Sodium acetate (1M)→ (0.5-3.5)
Sodium acetate (1M) + acetic acid (0.2M) → (4.0-7.0)
Ammonium chloride (2M) + NH4OH (1M) → (7.5-10.0)
The effect of DSS concentration in the extraction
For this aim, Pb2 +(50 mg/L) was conducted at the different concentrations of surfactant (2.0-10.0%wt) in the
optimum pH.
Pb2 + concentration effect
The experiments were accomplished at the various concentrations of Pb2+ (50-300mg/ L) at the best condition
of surfactant concentration and pH.
Results and Discussion
The effect of pH were investigated in the constant cndition of other variables (Pb2+= 50mg/L, V=20ml,
DSS=5%wt). The optimum pH was observed in the alkaline range. This is related to the best interaction of the
gemini anionic surfactant and Pb2+ ions. Fig3. The appropriate amount of surfactant for extraction was recorded
in 5.0%wt DSS.Fig4. In excess of the surfactant, extraction was reduced. This is due to the possibility of micelles
accumulation which prevents the proper effect of surfactant. As the concentration of ions and their aggregation
increased, extraction operations were reduced. Fig5.

Figure 1: DSS structure
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Figure 2: The calibration curve of Pb2+
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Figure 3: Effect of pH in Pb (II) extraction (C= 50mg/L, V= 20ml, DSS= 5.0%wt)
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Figure 4: Effect of DSS in extraction (C= 50mg/L, V= 20ml, pH= 10.0)
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Figure 5: Effect of Pb (II) concentration in extraction (DSS= 5.0%wt, V= 20mL, pH= 10.0)
Conclusion
This research showed that, extraction can be carried out using gemini anionic surfactant. The contamination
of this method is low and economic. The best extraction conditions were recrded (pH=7.5-10, cation
concentration (50 mg/L), surfactant concentration (5.0%wt). It is suggested that this surfactant be used to
extract aromatic pollutants and colors
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