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Abstract

The thesis work has pursued as target the optimization of the
production process of iron chelates for agricultural use; the starting
process was the one developed by the research group and some points
have been identified to be optimized both from the economic and
process points of view.

The first aim of the research work has been focused to the
identification of a best iron (Ill) sulfate to use as iron salt. Six
different formulations of ferric (111) sulphate, available commercially,
have been characterized through the thermogravimetric analysis,
comparing them with a reference iron (111) sulfate supplied by Sigma
Aldrich. Once analyzed the results obtained by the TGA it was
possible to determine the amount of water and volatile, ferric (111)
sulphate and impurities present in the sample. By comparing the data
analysis we have seen which of these would present a more behavior
similar to the reference composition.

To verify the effect that the choice of the salt has on the product
quality two synthesis cycles were made; in the first cycle a salt was
used that, among the various formulations characterized previously,
presents a greater differences with the reference sample. In the second
cycle it has been used the most akin to the reference sulfate.

The obtained results led to the confirmation that the quality of the
ferric salt affects the results of the process and in fact the chelated iron
obtained by chelation with best sulfate has a greater content of o,0-
EDDHA/Fe** and higher reaction yields.

Xl
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Afterwards the effect of the reduction of one of the reactants was
analyzed, the glyoxylic acid, on the results of the process, after
scoring a synthesis loop wherein the amount of glyoxylic acid fed was
reduced by 20% compared to the stoichiometric value, analyzing the
results it is seen that the results of the process are not affected by this
reduction, and in fact the product obtained is characterized by an 0,0-
EDDHA/Fe3+ content similar to that obtained by feeding
stoichiometrically glyoxylic acid.

This result has a very important impact on process, because the
glyoxylic acid is a valuable reagent, given its high cost, so a reduction
in glyoxylic acid is transformed into a big savings in operative costs of
the process.
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