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Summary

This thesis consists of five chapters:

Chapter One:

This chapter i1s a general introduction covering the following
subjects:

- Chromium.

- Methods of determination of chromium.

- Aim of the research.

Chapter Two: Includes two sections:

Section I, includes determination of trace amounts of chromium
using a new rapid and simple spectrophotometric method. The proposed
method is based on the reaction of chromium (VI) with indigo carmine
dye in acidic medium (2M H,SOj,) in the presence of sodium oxalate that
served as a promoting activator or catalyst in the oxidation system of
chromium (VI). A decrease in the intensity of the colored dye (bleaching)
is observed at A max 610 nm which is proportional to the concentration of
chromium (VI) in the solution. Beer’s law 1is obeyed over the
concentration range of 0.5 - 70 ug chromium (VI) in a final volume of
25 ml (0.02- 2.8 pg.ml!) with a molar absorptivity of 1.73x 10* lL.mol
Lem! and Sandell’s sensitivity index of 0.0030 pg.cm™ . The limits of
detection (LOD) and quantitation (LOQ) are 0.0012 and 0.0040 pg.mL!
respectively. The method is developed for the determination of chromium
(IT) after oxidation with bromine water solution in alkaline medium. The
method has been applied successfully for the determination of chromium

in various water samples, pharmaceutical preparations and a standard

rock sample (MRG-1).



Section I, involves a simple, rapid and sensitive spectrophotometric
method for the determination of chromium (VI) in aqueous solution . The
method is based on the reaction of chromium (VI) with methyl orange
dye in an acidic medium (IM H,SO,) in the presence of oxalate as a
catalyst. As a result a decrease in the intensity of the colored dye is
observed at 508 nm. The bleaching process in proportional to the
concentration of chromium (VI) present in the solution. The calibration
plot is linear in the concentration range of 1.0 - 70 pg chromium (VI) in a
final volume of 25 ml (0.04- 2.8 ug.ml") with a molar absorptivity of
2.5x 10* LLmol.cm™ and Sandell’s sensitivity index of 0.0020 pg.cm™ .
The limits of detection (LOD) and quantitation (LOQ) are 0.0014 and
0.0049 pg.mL! respectively. The method is developed for the
determination of chromium (III) after oxidation to chromium (VI) with
bromine water in an alkaline medium. The method has been applied for
the determination of chromium in various water samples, pharmaceutical

preparations and a standard rock sample (MRG-1).

Chapter Three: deals with the development with a simple, rapid,
selective and sensitive spectrophotometric method for the determination
of trace amounts of chromium (VI). The method is based on the reaction
of chromium (VI) with promethazine.HCl reagent, in a 6M (1:1)
hydrochloric acid solution, producing a red water soluble positively
radical product which exhibits maximum absorption at 518 nm. A plot of
absorbance against chromium (VI) concentration gives a straight line that
obeys Beer’s law in the range concentration of 0.5- 40 pug chromium (VI)
in a final volume of 10 ml (0.05- 4.0 pg.ml") with a molar absorptivity of
chromium (VI) 2.04 x 10* Lmol'.cm™ , Sandell's sensitivity index of
0.0025 pg.cm™ and the limits of detection (LOD) and quantitation (LOQ)
are 0.0084 and 0.0280 pg.mL' respectively. The method has been



developed for the determination of chromium (III) after oxidation to
chromium (VI) using bromine water solution in alkaline medium. This
method has been applied successfully for the determination of chromium
in various water samples, pharmaceutical preparations, synthetic alloys

and standard rock sample (MRG-1).

Chapter Four: is a detailed investigation a simple, rapid, selective and
sensitive spectrophotometric method that has been developed for the
determination of chromium in aqueous solution, based on oxidative
coupling reaction between promethazine.HCI and p-aminobenzoic acid in
the presence of chromium (VI), as oxidizing agent and sodium oxalate as
a catalyst, in acidic medium producing a greenish-blue colored product
that exhibits maximum absorption at 600 nm. The calibration plot is
linear in the concentration range of 1.0 - 70 ug chromium (VI) in a final
volume of 25 ml, with a molar absorptivity of chromium (VI) 2.52 x 10*
l.mol!.cm™ and Sandell's sensitivity index of 0.0020 pg.cm™ . The limits
of detection (LOD) and quantitation (LOQ) are 0.0106 and 0.0353
ug.mL! respectively. The preposed method has been developed for the
determination of chromium (III) after oxidation to chromium (VI) using
bromine water in alkaline medium. The method has been applied
successfully for the determination of chromium in various water samples,

pharmaceutical preparations, synthetic alloys and standard rock sample.

Chapter Five: includes the development of a simple and sensitive
spectrophotometric method for determination of trace amounts of
chromium. The method 1s based on the oxidation of hydroxylamine
chromium (VI) producing nitrite (NO;) which in turn reacts with
benzocaine reagent producing the corresponding diazonium salt.

Diazotized benzocaine is then coupled with phloroglucinol in alkaline



medium, as a result a yellow colored azo dye is formed. The intensity of
the colored dye that exhibits maximum absorption at 420 nm is
proportional to the concentration of chromium (VI) in the solution. Beer’s
law is obeyed in the concentration range of 0.5 - 80 pg chromium (VI)
in a final volume of 25 ml (0.02- 3.2 pg.ml™") with a molar absorptivity of
3.10 x 10* 1.mol'.cm™ and Sandell’s sensitivity index of 0.0016 pg.cm™.
The limits of detection (LOD) and quantitation (LOQ) are 0.0041 and
0.0137 pg.mL! respectively. The suggested method has also been
developed for the determination of chromium (III) after oxidation to
chromium (VI) using bromine water solution in alkaline medium. The
proposed method has been applied successfully for the determination of
chromium in various waters, pharmaceutical preparations, synthetic

alloys and standard rock sample.



