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ABSTRACT

This thesis include the construction and description of the home made
electrochemical detection cell with two different working electrodes, for using it in
Flow Injection Analysis system, it consist of two parts Teflon body cell, the first
part contains the reference electrode silver/silver chloride saturated potassium
chloride (Ag/AgCl .sat. KCl) and the second part contains the two working
electrodes [graphite and gold] and the auxiliary electrode placed in the middle of
the two working electrodes with distance of (2) mm from each one,1 mm diameter
inlet and outlet were drilled into the body, the two parts of the cell body were
clamped together with three screws, the diameter of cylindrical cell is (26)mm with
depth of (1)mm.

To examine the construction design (1) ml of (0.02) M ferric ions was injected in
to carrier stream but no detectable signal was obtained therefore modification of
the construction was done by increasing the cell depth from (1) mm to (1.5) mm
(increasing the cell volume) and decreasing the distance between the working
electrodes and the auxiliary electrode to (0.5) mm then the cell checked again,
good results and clear signal were obtained.

The work including three parts:

Part I: direct determinations of Fe*?/Fe™ by using graphite (GC) and gold (Au) as
working electrodes, The optimum conditions were studied and the calibration
curves were constructed for ferric ions and the results show a success of the flow
cell design and a linear calibration were obtained in the range of the studied
concentrations with square correlation coefficient (R*=0.8933) in case of gold
electrode and (R*=0.9547) in case of graphite electrode.

Part II: A preliminary study for the indirect determination of amino acid arginine
using the constructed detection system by follow up the decreases at reduction
peak of nitrous acid which appeared in (-0.45) volt as a result of arginine addition,
the study was conducted by using square wave voltammetry with hanging mercury
drop electrode, The optimum conditions were examined and testing the calibration
curve of arginine was done, The relationship between the reduction current and the
concentrations was linear with square correlation coefficient (R*=0.9783) ,the



results shows that this method can be applied using the flow injection analysis and
the constructed detection system .

Part III: the use of the constructed detection cell for the indirect determination of
amino acid arginine by FIA was tested, The optimum conditions were studied and
the calibration curves for arginine on both gold and graphite electrodes (working
electrodes) were constructed, The plot of concentrations versus reduction current
gives a linear relation with square correlation coefficient (R>=0.9589, 0.988) for
gold electrode and graphite electrodes respectively.



