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Figure S1 (A). Particle size distribution of B-cyclodextrin-epichlorohydrin polymer
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Figure S1 (B). Particle size distribution of 3-CDs-EPI polymer-modified FesOs nanoparticles



EDX spectra was also performed (Figures S3A and S3B) to determine the iron-oxygen ratio in
order to propose a molecular formula.

Figure S2 (A). Selected area the B-CDs-EPI polymer-modified FesOs nanoparticles to perform
EDX analysis (20 kV).
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Figure S2 (B). EDX spectra of the 3-CDs-EPI polymer-modified FesOs nanoparticles selected area
(20 kV).

Percentage of selected atoms obtained by EDX analysis

Element Weight %  Atomic % NetInt. Error % Kratio Z R A F
OK 17.22 41.55 2,34416  6.45 010 121 0.89 048 1
NaK 1.03 1.73 56.90 14.71 000 1.10 0.92 015 1
CaK 0.76 0.73 179.55 6.21 001 1.05 0.99 093 11
FeK 80.99 55.99 846854  1.56 077 095 1.02 1.0 1

Discarding impurities at 80:20 by weight ratio could be inferred from data described above
(Percentage of selected atoms), for iron and oxygen from medium size particles in the polymer.
Together with the information provided by elemental analysis in which a 25.26% of carbon and
3.88% of hydrogen was obtained, and considering the polymer constituted only by these atoms
plus iron and oxygen, that would mean a 56.68% and 14.17% for the last two elements. Taken into
account molecular weight of each of them, this would result in a (CisH22Fe7Og)n formula.
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Figure S3. Thermograms (TGA) for the different samples analyzed




A degree of crystallinity between 68-70% was recorded in the material for the independently
manufactured FesOs nanoparticles and for 3-CDs-EPI polymer-modified FesOs nanoparticles,
corresponding to a diffraction pattern corresponding to a face-centred cubic lattice Fd-3m (227),
an inverse spinel structure in which the tetrahedral sites are occupied by Fe®* ions, and the
octahedral sites are occupied by an equal number of Fe** and Fe?* ions.

Comparison with the ICDD (International Centre for Diffraction Data) database showed full
equivalence with a magnetite standard sample (PDF 04-006-6551), with no presence at all of

crystalline phases with a haematite or maghemite structure.
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Figure S4. a) Inverse spinel FesOu structure in which the tetrahedral sites are occupied by eight
Fe3+ions (blue tetrahedra), and the octahedral sites are occupied by the same number of Fe? and
Fe% ions (grey octahedra). Taken from: Odkhuu D. et al PHYSICAL REVIEW B 98, 094408 (2018).
b) Side view of the inverse spinel FesOs. Taken from Fonin M. et al PHYSICAL REVIEW B 72,
104436 (2005).



The pH of the various aqueous solutions of dye at a concentration of 5 x 10° M, was adjusted
using both HCl and NaOH concentrated solutions. UV-Vis absorption spectra were recorded in

the 200 - 800 nm range, at a 0.5 nm/s scan rate, using a Shimadzu UV-Vis spectrophotometer mod.
1603.
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Figure S5. UV-Vis absorption spectra of aqueous solutions of Direct Red 83:1 at different pH.

The absorption spectra are dominated by the classical absorption bands relative to the
characteristics chromophore for Direct Red 83:1, result of the interaction between azo
functionality (-N=N-) and attached aromatic moieties. In general, there are weaker bands in the
UV region attributable to the electronic transitions related to the aromatic rings, while in the
visible range there are more intense and wider bands due to m—7t* transitions of donor groups,
e.g. an aromatic nucleus containing an auxochromic group such as alkyl side chains, secondary
amine, or OH group.

The characteristic absorption bands for Direct Red 83:1 in aqueous solution at pH 7 are located at
527 nm, and the peak position changes varying the pH of aqueous solution for acid media, where
the absorption band shifts to 553 nm, and for basic pH is located at 535 nm.



Table S1. Computed interactions energies (in kcal/mol) of the Direct Red 83:1 at several pH
values. The predicted protonation state is also reported.

pH charge Interaction energy
-3 —43.28
3
5 -4 -41.84
7
-5 -35.85
9
-6 -32.55
-7 —-30.33
11
-8 - 14.26
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Figure S6. Reusability of the EPI-3-CDs-Fe polymer tested with Direct Red 83:1.



