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Abstract

Trace analysis of total element content of metal ions provides no clear evidence on their
oxidation states and toxicity. The greatest vital properties of such class of chemicals that distinguish
them from extra contaminants, as they are not decomposable in the aquatic media and environmental
water samples. Thus, the work in this thesis is focused on developing low cost, selective and short
analytical time wax modified paper as a solid platform for total determination and chemical speciation
of trace levels of iron (I & 111) and fluoride ions in water. The established method was based upon
the use of wax modified paper as a solid platform for droplet-based colorimetric assay for the iron (111)
chelate with the chromogenic reagent 2- (5-Bromo-2-pyridylazo) -5- (diethylamino) phenol (5-Br-
PADAP). Upon surface modification, goniometry analysis confirmed a strong hydrophobic character
(6 ~124°) of the wax-modified paper whereas scanning electron microscopy helped us to understand

the changes in the morphology of cellulose fibers. The droplet based Fe** assay was simple to execute



and end-result (color change) via naked eyes with the total assay time not exceedingly more than 20
min. The LOD and LDR for Fe3* assay executed on wax-modified paper were 0.01 (ug/mL) and 1-
1000 (pg/mL) respectively. The proposed assay has several advantages such as: inexpensive
modification/platform, low reagent/analyte volume, improved specificity and simple read-out. Hence,
the method can be widely accepted for point-of-use application especially in regions dealing with iron

and limited laboratory facilities.



