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Figure S1 (A) XPS survey spectrum of RGO-ZnSe composite. High resolution XPS
spectra of (B) Zn2p (C) Se3d and (D) Ols.



Figure S2 SEM images of (A) RGO (B) controlled-ZnSe (C) RGO-ZnSe composite. TEM
images of (D) RGO (E) controlled-ZnSe and (F) RGO-ZnSe composite.

Figure S3 Optical absorption spectra of controlled-ZnSe and RGO—ZnSe composite thin

film on quartz substrate. Plot of (a/v)? vs photon energy for controlled-ZnSe is shown in

the inset.
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Figure S4 Current — Voltage (I-V) characteristics for RGO—ZnSe composite and
controlled —ZnSe thin film photodetector under dark condition and under different

illumination intensity at room temperature.
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Figure S5 Frequency dependence of electrical conductivity for temperatures 333K (full

scale spectra) with the fittings of Equation (8).



The real (¢") and imaginary (¢'") parts of the complex dielectric constant (¢*) can be

calculated from the equations

o
and g’=—
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Where, d is the thickness, 4 is the cross-sectional area and C is the capacitance of the
RGO-ZnSe palate, Cyis the null capacitance, o is the conductivity, & is the permittivity of

free space.

The real (M’ and imaginary (M”) parts of the complex electrical modulus

(M*=1/£*) was calculated from the equations
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Figure S6 Variation of (A) €' and €” with frequency and (B) M’ and M"” with frequency of

the RGO-ZnSe composite at a temperature 323 K.
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Figure S7 UV-vis absorption spectrum of aqueous solution of (A) 4-NP and 4-NP with
NaBH,. (B) 4-NP with NaBH, without catalyst under light. (C) 4-NP and NaBH, with
RGO-ZnSe catalyst under dark.
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Figure S8 (A) UV-vis absorption spectra of 4-nitrophenolet ion in presence of controlled-
RGO. (B) The variation of the photo degradation efficiency of controlled RGO as a
function of illumination time. (C) Plot of Ln (Cy/C) as a function of illumination time for

the photocatalysis of 4-NP aqueous solution in presence of RGO.
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Figure S9 (A) Photodegradation efficiency of RGO-ZnSe composite for different
degradation cycle (B) XRD pattern of the RGO-ZnSe composite after five cycles of

degradation of 4-NP



