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3. Results and Discussions

3.2. Fourier Transform Infrared Spectroscopy (FTIR) analysis
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Figure S1: FTIR spectrum of ZnMn,O4 NPs

Table S1: The FTIR absorption band values of ZnMn,O4NPs.

Type of Absorption band

Nanoparticle
Zn-0 band (cm™) Mn-0 band (cm™)
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ZnMn,04(1:0.5) 521 621
ZnMn,0y4 (1:1) 510 619
ZnMn,04 (1:1.5) 511 619

3.3. UV-Visible Spectroscopy Studies

Table S2: Optical bandgap, valence band, and conduction band energies with-respective to

NPs
Type of Optical band gap Valence band Conduction band
Nanoparticle energy (eV) energy energy (eV)
(eV) (b)
ZnMn,0y4 (1:0.5) 5.05eV 3.605 eV -1.445 eV
ZnMn,04 (1:1) 4.10eV 3.130 eV -0.970 eV
ZnMn,0y4 (1:1.5) 531eV 3.735eV -1.575 eV

3.4. Photoluminescence (PL) analysis

520

540

V ZnMn204 (05)
& ZnMn204 (10)
& ZnMn204 (15)

05 0.8

Figure S2: CIE diagram of ZnMn,O4NPs (1:0.5, 1:1, 1:1.5)




3.8. Adsorption property
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Figure S3: (a) FTIR after and before adsorption (b) SEM image of ZnMn,0, after adsorption

3.9.3. Degradation Kinetics
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Table S3: Rate constant values (k) for varying Catalytic dosage

10
X 2000,

15V

Catalytic dosage (mg) 5 10 15 20
k value (min'!) 7.98x 103 | 5.56x 103 | 4.10x 103 | 3.57x 1073
+0.0001 | £0.00015 | +0.00013 +0.0002
Table S4: Rate constant values (k) for varying Dye concentration
Dye Concentration (mg) 5 10 15 20
k value (min!) 7.98x 103 | 5.89x 103 | 5.33x 103 | 3.22x 1073
+0.0001 | £0.00017 | =£0.0003 +0.00025




Table S5: Rate constant values (k) for varying pH Value

pH Value Basic Neutral Acidic

k value (min!) 827x 103+ | 7.14x 103 | 2.16 x 1073
0.00005 + 0.0001 +0.00023
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Figure S4: Absorption spectra of optimized photocatalytic degradation of MB dye by
ZnMn,0O4 NPs
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Figure S5: Detection of OH radicals under UV light radiation



3.11. Latent Fingerprinting (LFPs) analysis

Figur
e S6: LFPs image captured on different material surfaces (a) Mortar (Visible light) (b) Mortar
(UV light 254 nm) (c) Glass cup (Visible light) (d) Glass cup (UV light 254 nm) (e) CD drive
(Visible light) (f) CD drive (UV light 254 nm).



