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Abstract 

The work presented in this thesis includes:  

i. The retention profile antimony (III) from aqueous media onto rhodamine 6G treated 

PUFs was critically investigated. A dual-mode sorption mechanism involving 

absorption related to "solvent extraction" and an added component for "surface 

adsorption" is proposed for antimony (III) uptake. The kinetics, thermodynamic 

characteristics and the chromatographic separation of antimony (III) and (V) species 

by Rhodamine 6G treated PUFs were critically studied and properly assigned. 

Complete sorption of antimony (III) from industrial wastewater by the loaded PUFs 

packed columns was achieved. The sorbed antimony (III) species were quantitatively 

recovered with Aceton.  

ii. Developing of a low cost and sensitive differential pulse adsorptive cathodic 

stripping voltammetry (DP-CSV) method for ultra traces determination of antimony 

(III, V) using the reagent 4-(2-thiazolylazo) - resorcinol reagent (TAR). The method 

was based upon the adsorptive deposition of antimony (III) –TAR complex at hanging 

mercury drop electrode (HMDE), followed by the reduction of the adsorbed complex 

at -0.40 V versus Ag/AgCl reference electrode in B-R buffer of pH5.2. The dynamic 

range and the values of LOD and LOQ of the developed method were determined. 

The method was applied successfully for the analysis of antimony (III,V) in water 

samples.  

iii. The electrochemical behavior of the food color Erythrosin b in aqueous media in 

an attempt to develop a low cost (DP-CSV) method of the food colorant. The 

developed (DP-CSV) method was applied successfully for the analysis of the food 

colorant in commercial soft drinks and food samples with excellent recoveries.  

 

 

 



  

Summary    

 Recent years have seen an upsurge of interest in developing low cost and precise 

methods for the determination of trace and ultra trace concentrations of organic and 

inorganic pollutants of high toxicity and carcinogenic effects to human health. On the 

other hand, efficient enrichment steps are required usually to bring the concentration 

of the analyte within the dynamic measuring range to improve the sensitivity and 

selectivity of the developed methods for direct determination of the analyte at trace or 

ultra trace concentrations. In this account, the work presented in this thesis can be 

summarized as follows:   

 Chapter one includes: 

i. A brief literature surveys on the source, occurrence, 

mode of action, toxicity and analysis of inorganic and 

organic pollutants in different environmental matrices 

various methods for the preconcentration, separation and 

determination of inorganic and organic pollutants. Special 

attention has been oriented to liquid-solid extraction 

employing polyurethane foam as a low cost and effective 

solid sorbent for trace and ultra trace metal ions. 

ii. The literature survey also covers the different 

analytical methods for the preconcentration, 



determination and / or chemical speciation of trace and 

ultra trace toxic metals ions. Great attention has been 

directed to the electroanalytical techniques including 

stripping voltammetry for the analysis of toxic metals. 

Chapter two includes:   

i. The kinetic data of antimony (III) sorption by the 

proposed the polyurethane foams (PUFs) impregnated 

with the ion pairing reagent Rhodamine 6G sorbents. The 

retention steps were found fast, reached equilibrium in 

twenty minutes and followed a first-order rate equation 

with an overall rate constant k of 0.0829 µ mol g -1 min -

1/2 . 

ii. The influence of different parameters that control the 

retention profile antimony (III) onto the Rhodamine 6G 

treated PUFs. The sorption data followed Langmuir, 

Freundlich and Dubinin-Radushkevich (D-R) type 

sorption isotherms. Thus, a dual-mode sorption 

mechanism involves both absorption related to "solvent 

extraction" and an added component for "surface 

adsorption" seems a more likely model mechanism. The 

thermodynamic characteristics of antimony (III) retention 



by Rhodamine 6G treated PUFs were critically studied 

and properly assigned. 

iii. The chromatographic behavior of Rhodamine 6G - 

PUFs packed columns towards antimony (III) & (V) after 

reduction of the latter to tri valence with sodium sulfite in 

HCl media was investigated. Complete sorption of 

antimony (III) from industrial wastewater by the loaded 

PUFs packed columns was achieved. The sorbed antimony 

(III) species were quantitatively recovered with Aceton.  

iv. The developed loaded PUFs packed columns was 

successfully employed for complete extraction and 

recovery of antimony (V) after reduction to antimony (III). 

 - Chapter three covers the following: 

i. Includes developing of a simple, low cost and sensitive 

differential pulse adsorptive cathodic stripping 

voltammetry (DP-CSV) method for trace determination of 

antimony (III) using the reagent 4-(2-Thiazolylazo) - 

resorcinol (TAR). The method was based upon the 

adsorptive deposition of antimony (III) –TAR  complex at 

hanging mercury drop electrode (HMDE), followed by the 

reduction of the adsorbed complex at  -0.40 V versus 



Ag/AgCl reference electrode in Britton- Robinson (B-R) 

buffer of pH5.2. The mechanism of the electrode reaction 

was discussed using cyclic voltammetry on HMDE and Pt 

working electrode. The optimum conditions for the 

analysis of Sb(III) include 2.3x10-8 mol L-1 (TAR), 

accumulation potential of –0.5 V (versus Ag:AgCl), 

accumulation time of 150 s,  scan rate of 60 mV/s and 

pulse amplitude of 70 mV. 

ii. The calibration plot for antimony (III) was linear in 

the range of 1-12 µg L-1. The values of the lower limits of 

detection (LOD) and quantification (LOQ) of the developed 

method were calculated from calibration curve as 

0.148 µg L-1 and 0.515 µg L-1, respectively. A relative 

standard deviation (RSD) of 1.054% was achieved for 

antimony (III) at specific concentration. The method was 

applied successfully for the analysis of antimony (III,V) in 

water samples and the recovery was in the range of 96% -

 103.2%. The method was validated by comparison with 

reported methods. 

- Chapter four covers: 



i. The electrochemical behavior of the food color 

Erythrosin b in aqueous media containing Britton- 

Robinson (B-R) buffer of pH 2.2-11.8 using DP-CSV and 

cyclic voltammetry (CV) at HMDE working electrode. The 

DP-CSV revealed three well defined reduction peaks at - 

0.71 V, – 0.88 V and 1.2 V versus Ag/AgCl reference 

electrode.  

ii. The plot of Erythrosin b concentration versus the 

cathodic peak current was found linear in the 

concentration range 1.74×10-8 – 8.72 ×10-8 mol L-1. The 

values of LOD and LOQ were found equal 0.38 and 

1.27ugL-1, respectively. The developed DP-CSV method 

was applied successfully for the analysis of the food 

colorant in commercial soft drinks and food samples with 

excellent recoveries (96.5 % - 101.2 %).   

 

 



 


