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Summary

This thesis consist of three chapters:

Chapter one

This chapter includes a general introduction to yttrium, indicating it’s
importance, chemical and physical properties, occurrence and it’s uses in the
industry, medicine and culture with its compounds and includes a general view
of the common gravimetric, volumetric and instrumental methods used for the
determination of yttrium in various samples.

Chapter two

This chapter includes a simple, sensitive and accurate spectrophotometric
method for the determination of trace amounts of yttrium. The method 1s based
on the reaction of yttrium (III) with alizarin red s in presence of CTAB
surfactant in a weak acidic solution (pH=4.74) to form red crimson water
soluble complex which exhibits maximum absorption at 520 nm. Beer’s law is
obeyed over the concentration rang of 2.5-77 pg yttrium (III) in a final volume
of 20 ml with a determiation coefficient of (r>=0.9950) and molar absorptivity
of 1.16x10* 1. mol'!.cm™ and sandal's sensitivity index of 0.0077 pg.cm™. The
limit of detection (LOD) and quantification (LOQ) are 0.0018 and 0.3363
ug.ml, respectively under optimum condition , the stoichiometry of the reaction
between yttrium (II1) and alizarin red s reagent and CTAB surfactant was found
tobe 1:2:2, respectively . The method has been proceeded at room temperature
and the effect of interferences by a number of common cations and anions in the
presence of composite of mixture has been studied. The proposed method has
been applied successfully for determination of yttrium in tap ,well , and river
waters.

Chapter three

This chapter deals with the development of a sensitive , selective and
accurate spectrophotometric method for the determination of yttrium (III) after
extraction of yttrium(IIl) by trioctylphosphine oxide (TOPO) in chloroform .
The colour of the complex is then developed in the organic phase by the
addition of alizarin red s (ARS) reagent at pH4.9 using ethanol as a diluent .The



complex exhibits maximum absorption at 519 nm . The calibration plot is linear
in the concentration range 10-260 pg yttrium (IIl) in a final volume of 10 ml
with determination coefficient (r*=0.9910) and molar absorptivity of 0.53x10*
lL.moll.cm?! . The extraction of yttrium(IIl) is carried out in the presence of
various ions to ascertain the tolerance limit of individual ions .The proposed
method is successfully applied for the determination of yttrium(IIl) in various
samples such as , natural waters and (synthetic magnesium alloys).



