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Figure S1. The room temperature Mossbauer spectra of PEO/Fe-oxide gels obtained from suspensions
with: (a) 5 wt% Fe® at 130 kGy; (b) 20 wt% Fe® at 130 kGy; (c) 5 wt% Fe® at 300 kGy; (d) 20 wt% Fe3*
at 300 kGy. All precursor suspensions were prepared from 1.85 wt% PEO solutions and with 0.2 M 2-
propanol. Mossbauer parameters are given: 6 = isomer shift relative to a-Fe at 20 °C; A = quadrupole
splitting; I' = line width. Error: 6 =+ 0.01 mm s; A =+ 0.01 mm s\

Figure S1 shows the Mossbauer spectra at 20 °C of nanocomposite gels obtained upon irradiation
with 2-propanol. All samples were characterized with one Mdssbauer doublet having an isomer shift
(0) of about 0.35 - 0.38 mm s* and a quadrupole splitting (A) of about 0.73 - 0.78 mm s, except for
the Mdssbauer spectrum of gel obtained at 300 kGy and 5 wt% initial Fe>* which can be fitted with
two doublets. The exact Mdssbauer parameters are given on the spectra. The doublets at RT
Mossbauerum spectra of all samples can be attributed to superparamagnetic iron oxide particles, but
the accurate phase analysis was not possible. Generally, the room temperature Mdssbauer spectra
depend on the size and crystallinity of iron oxide particles and may vary from a well-shaped sextet
like in the case of goethite and maghemite, two sextets in the case of magnetite, down to a doublet
characteristic of paramagnetic or very small, superparamagnetic particles [1-5]. Because of the
superparamagnetic nature of synthesized nanoparticles and the complex interactions between the
superparamagnetic nanoparticles and polymer matrix, the synthesised gels are characterized with
broad doublets.
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Figure S2. DSC thermographs of the 2"d heating (a,b) and the 1% cooling (c,d) cycles of pure PEO gel
and nanocomposite gels obtained at 50, 130 and 300 kGy from 1.85 wt% PEO precursor suspensions
with various Fe® content. Unless otherwise indicated, suspensions contained 0.2 M 2-propanol.
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Figure S3. Melting enthalpies and temperatures of the 1%t heating cycles of the obtained gels in

dependence on the irradiation dose and the mass percentage of Fe in precursor suspensions. Unless

otherwise indicated, the precursor suspensions were prepared from 1.85 wt% PEO solutions and with
addition of 0.2 M 2-propanol. All gels obtained at 300 kGy with 2-propanol, and pure PEO gel at 130
kGy, were totally amorphous in the first heating cycle (no melting enthalpies). Gels obtained by

irradiation from 5 wt% Fe3* suspensions without 2-propanol had two melting maxima (both are given

on graph).
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Figure S4. Melting (AHm) and crystallization (AHm) enthalpies and temperatures (Tm and T<) of the 2nd
heating cycles and the 1% cooling cycles, respectively, of gels obtained at various doses in dependence

on the mass percentage of Fe% in 1.85 wt% PEO precursor suspensions. Unless otherwise indicated

suspensions contained 0.2 M 2-propanol.

Storage Modulus G'[Pa]

10,000

& B—

o

= 20 %, 300 kGy
E 20 %, 130kGy
S 1000 5%, 300 kGy
= 5 %, 130 kGy
(/)]

(7]

o

- ,,.‘\;Ef'*"}—-:—': x

SL%ar Stresst [1@%‘]

1000

Figure S5. Comparison of amplitude sweep test (G’ (m) and G” (A) values) of nanocomposite gels
obtained at 130 kGy and 300 kGy (1.85 wt% PEO solution), at 25°C. Initial mass percentage of Fe in
precursor suspensions is indicated.
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Figure S6. 3-interval thixotropy test (3ITT) (storage G’ (m) and loss G” (A) modulus) of pure PEO gel
and nanocomposite gels obtained at (a) 50 kGy, (b) 130 kGy, (c) 300 kGy from 1.85 wt% PEO
suspensions and (d) from 4 wt% PEO suspensions at 130 kGy as a function of time and application of
different strains (LVR-DR-LVR) at 25 °C. Linear viscoelastic region (LVR): strain = 0.1 %, frequency =
5 Hz; destructive region (DR): strain = 300 %, frequency = 5 Hz. Initial mass percentage of Fe** in

precursor suspensions is indicated.
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