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Abstract. Conducting polymers like polypyrrole are very promising materials for uptake the metal ions from solution. Polypyrrole is one of the most frequently investigated. This is owing to its ease of preparation relatively high stability compared to other conducting polymer and the ready commercial availability of many of its derivatives.

The electroactive polypyrrole used in this study has been synthesized in the form of nanocomposites using ultra fine SiO2 particles, through chemical oxidative polymerization of pyrrole in the presence of FeCl3. The rates of metals uptake from acidic solution is indicated by the decrease of the metal concentration in solution, which was determined by atomic absorbtion spectroscopy. The effects of the reduction of metals from acid solution by PPy-SiO2 nanocomposites are also investigated using UV-VIS absorption spectroscopy.

Our results demonstrate that this simple procedure could be successfully applied for the treatment of industry wastewater containing metal ions of need to be extracted or their concentration lowered, before the effluents can be discharge into the environment.

INTRODUCTION


Polypyrrole (PPY) is one of the extensively investigated conducting polymers that have potential application in many domains.It is one of the most stable known conducting polymers ansd aslo one of the easiest to synthesize.


Recently PPy have been synthesized in the form of nanocomposites using ultra-fine SiO2 particles. [2,3] This materials have been potential comercial application. [4]


The precipitating conducting polymer coats the sol particles and "glues" them together.
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The reaction of pyrrole with FeCl3 is considered follows:
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From this reaction one chlorine atom accept one electron from three pyrrole monomer units to became a doping anion.


In this paper we describe the use of these materials for gold uptake. Our interest in these materials stems from the fact that they possess a surface area substantially higher than that estimated from the particle size [4] and hence could aid the process of gold uptake.

EXPERIMENTAL
1.Synthesis of nanocomposites


Reactions at room temperature were carried out as follows: a colloidal silica solution was added to a deionized water a FeCl3 solution, followed by pyrrole. The polymerization was allowed to proceed for 24 h. The resulting reaction solution was centrifuged at 6000 rpp for 30 min, and the supernatant containing the excess silica solution and inorganic byproducts was decanted and discarded. The black sediment was then redispersed in deionized water. This centrifugation – redispersion cycle was repeated three times in order to remove excess non-aggregated silica and soluble (in) organic byproducts.

2. Uptake of gold from solution

The gold uptake experiments were conducted using a range of PPy/gold mole ratios. The volume of nanoparticles suspension added to the chloride solution was calculated from the Py/gold concentration. After the nanoparticles were added to the solution, under constant stirring, samples of the solution were removed at regular intervals for the determination of the gold concentration using atomic absorption spectroscopy.

RESULTS AND DISCUSSION


The synthesis of PPy-SiO2 was monitored by FTIR spectrometry (fig. 1)

The effects of the reduction of gold from acid solution by PPy-SiO2 nanocomposites were also investigated using UV-Vis absorption spectroscopy (Fig.2). The absorbance was monitored at 314 nm for gold chloride. The estimation of the gold concentration from UV-VIS spectra is not posible due to the shift of the characteristic absorption band of gold chloride. The shift of this band is attributed to the pH decrease (Fig 3).
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Fig.1. FT-IR spectra of PPy-SiO2 synhesized by FeCl3
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Fig.2 The evidence of gold concentration
  Fig.3. The pH decrease in the gold chloride  

     decrease in the solution containing
               solution during the metal uptake by PPy-SiO2
PPy-SiO2 nanocomposites


The rates of gold uptake from acidic solution by  PPy-SiO2 indicated by the decrease of the gold concentration was determined by atomic absorption spectroscopy. This decrease is present in Fig. 4. The concentration of gold ions in solution decreased by about 50 % within the first 15-min.
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Fig. 4. The decrease of the gold concentration determined by atomic absorption spectroscopy

CONCLUSION


The PPy-SiO2  nanocomposites posses a high surface area for reaction.

The rate of gold uptake from chloroauric acid by PPy-SiO2 highly depends on nanocomposites concentration.


The surface Au/PPySiO2 ratio can be higher or lower than the bulk value depending on the reaction condition.


The results show that the electroactive polypyrrole - SiO2 nanocomposites represents a potentially useful material for recovery of precious metal.
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(1) oxidant-FeCl3


(2) pyrrole
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