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Abstract 

This experimental thesis has aimed to produce, in a pilot plant, the 
EDDHA/Fe3+ to introduce process innovations useful for a scale-up to 
industrial level. 

The research activity has been articulated through the realization of 
three synthesis. Starting from the informations provided by the 
literature I proceeded to process changes, focused to make it more cost 
effective and with less impact from the environmental point of view. 
The first synthesis, carried out according to the patent of Petree et al. 
[25], was performed employing reagents such as phenol, 
ethylenediamine, a strong base and glyoxylic acid but already at this 
early stage some innovation have been introduced. In fact, as solvents 
and as iron salt of synthesis process, contrary to what reported in the 
reference procedure, has been avoided the use of chlorinated 
substances, very toxic and with great environmental impact, instead 
suggesting the use of substances  easier to use at an industrial level 
and that would lay less problems to the materials. Reproducing as 
reported were obtained very satisfactory results in terms of both 
reaction yield (86.54%), values higher than reported in literature  
(50-60%), and percentage of iron chelate in final product. 

In the second stage of the work, always following the objective of 
optimizing the process, the amount of phenol has been reduced in 
favor of the addition of toluene to the reaction mixture. In this case the 
yield obtained was lower than that obtained previously (14%) but the 
percentage of chelated iron was comparable to that of commercial 
samples. 

In the last synthesis a catalyst capable of promoting the chelation  of 
EDDHA in ortho-ortho position was used. Due to some drawback 
noticed during the synthesis, the reaction yield was as low as 10%, but 
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even in this case the percentage of chelated iron was close to that of 
commercial products. 

During the synthesis samples of the reagent mixture were withdrawn 
and assayed, in order to control and to define the reaction kinetics and, 
to drive the reaction towards the obtainment of the desired product, 
perform the control and adjustment of the operating parameters, such 
as pH and temperature . 

The HPLC chromatographic method, used for the analysis of 
products, was a suitable method to validate the results obtained, and 
allows the comparison with those proposed in the literature. 

By virtue of the results obtained, the future prospects for the 
development of the research are linked to increase in the reaction yield 
and in the percentage of chelated iron in the ortho-ortho position.  
To achieve this result, there are the needs for: the reduction of the 
amount of solvent used during the synthesis reaction and the recycling 
of the same; the exact determination of reaction kinetics to reduce the 
reaction time; and the design of a industrially valid method to dry the 
products. All must be focused on the aim to design a process that can 
be scaled to industrial level. 
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