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S1: Elemental study using EDS spectroscopy:
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Figure S1: (a-d) EDS spectra with corresponding elemental composition of Z0, Z1, Z2 and Z3

samples, respectively.

S2: UV-Visible study-

The room temperature optical absorption (UV-Vis) spectra of GO, rGO and CZFO/rGO (Z0, 21,72

and Z3) nanocomposites are shown in Figure S2. In Figure S2 the optical absorption spectra of GO

and rGO shows a sharp absorption peak around 22 1nm. This peak is related to the - n* transitions for

aromatics -C-C- originating for sp> domains [1]. For pure CoggZng,Fe;04 MNPs in figure 9(b)

significant absorption shows in the visible range. After adding of rGO in CoggZny,Fe;O4 MNPs in

different wt % , the main absorption peak was observed at around 200-230nm ,which can be attributed



to the intrinsic absorption of rGO and CoggZng,Fe,O, MNPs respectively .The optical energy band
(Ey) of all the sample compositions was calculated from the absorption spectra by using the Tauc plot
method follows; (ohv)* = A’ (hv-E,), where hv indicates the energy of the incident photon, A’ is a
constant and n shows an index that is characterizes of the optical absorption process and its value is n
=2 and 1/2 based on the direct and indirect band gap transitions, respectively [2]. Here, the value of n
taken !4 for direct band gap transitions. This depends on the nature of the electronic transmission
responsible for the reflection in the materials. The absorption coefficient o can be calculated by the

Beer Lambert Law [3, 4].

I=I, e, where a = 2.303xA/t
Where A is the absorbance and t are thickness (1cm) of standard quartz cuvette which we have used
during experiment. The energy band of pure GO, rGO and CoggZng,Fe,04/rGO (Z0, Z1, Z2 and Z3)
nanocomposites have been calculated to be about 2.7, 2.8,2.5,2.3,2.1 and 2.6 eV respectively. The
calculated energy band of pure rGO and CoggZny,Fe,04/rGO nanocomposites corresponds to the
result to previous study. On the other hand pure Co(gZng,Fe;,0O4 MNPs have reduced the energy band
gap of Cog gZn,,Fe,0,/rGO nanocomposites as the increases the rGO % content ,the energy band gap
change from 2.5 to 2.1 eV and further increases 2.6 eV. This reduction of energy band gap of
Cop 8Zn(,Fe,04/rGO nanocomposites with different rGO doping concentration is due to the increase
of photoexcited electron-hole in the CoggZnj,Fe,04/rGO nanocomposites with increases the rGO
contents. The another reason of decreases or increases the energy band gap is due to high conducting

nature of rGO and smaller crystallites size of MNPs [32].
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Figure S2: (a) UV-Vis absorption spectra (b) energy band gap of pure GO, rGO and CZFO/rGO (Z1,Z2 and

Z3) nanocomposites at room temperature.
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