Electronic Supplementary Material (ESI) for Physical Chemistry Chemical Physics.
This journal is © the Owner Societies 2020

Supplementary Information

Electron Paramagnetic Resonance and Microstructural Insights into the
Thermal Behavior of Simonkolleite Nanoplatelets

Arpad Mihai Rostas!, Andrei Cristian Kuncser!, Daniela Ghical, Alexandra Palici!, Valentin
Adrian Maraloiu® and loana Dorina Vlaicu”

!National Institute of Materials Physics, Bucharest-Magurele, lifov, 077125, ROMANIA
*Corresponding author: ioana.vlaicu@infim.ro

20-. }

m  ZHC nanoplatelets
before thermal treatmen

Number of platelets / %
S &
1 1

(63]
1

%

T T T T T T T T T 1
0 100 200 300 400 500
ZHC nanoplatelets size / nm

Figure S1. Particle size distributions for as-prepared ZHC sample.
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Figure S2. Particle size distributions of the thermally treated ZHC samples.



The fit function used was a Lognormal-function (Equation E1). The fit parameters for the
different annealing times are depicted in Table 1.
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Equation E1. Log-Normal function, which was used to fit the nanocrystal size distribution.

Table S1. The lognormal fit function parameters for the different annealing times.
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Figure S3. Growth rate of the nanocrystals mean size obtained from the size distribution fit of
the nanoparticles sizes measured by TEM.




200 s @500 °C

Simulation

T T T T T T T T 1
335 340 345 350 355
Magnetic Field / mT

Figure S4. Simulation (red line) of the EPR spectrum of the ZHC sample annealed at 500 °C for
200 s (black line).
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Figure S5. The reaction that characterizes the thermal decomposition of the ZHC nanoplatelets
together with the SD signal decrease follow a mono-exponential decay function with a rate
constant of kzic = 0.16 + 0.02 mint (left). The first six time points were not included in the fit,
since it has to be taken into account that at the beginning of the thermal decomposition major
structural changes take place, which lead to strong EPR signal fluctuations. The growth of the
ZnO nanocrystals follows a more complex pattern. There are two main Kinetic processes that
take place in the thermal transformation of ZHC. In the first part of the Kinetic t < 200 s the
nanocrystals EPR signal starts growing, with a rate constant k; = 0.54+0.11 min’* following a
mono-exponential growth function (right). After an annealing time of 200 s the EPR signal
decreases until it almost disappears with a rate constant k2 =0.48+0.02 min following a mono-
exponential decay function. The fit parameters are summarized in the tables of each figure.
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