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Structural Characterizations Radical Scavenging Test  

Highlights

 Photocatalytic EfficiencyOptical and Charge Transfer Properties

Under Xenon lamp, SnO2-M degraded 61.09% of CIP in 3 h, with a rate constant 2.2 times than 

that of SnO2-H (Optimal parameters: 0.8g/L, 10ppm, pH 7).

DFT  Calculations
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Microwave  method

Conclusions

Microwave-synthesized SnO2 (SnO2-M) with smaller size, larger surface area, and abundant oxygen vacancies was confirmed by experiments 

and DFT to promote charge separation and CIP adsorption. Consequently, SnO2-M achieved 2.2× higher degradation efficiency (61.09% in 3 

h), with •OH and h+ as the dominant reactive species, highlighting microwave synthesis as a promising strategy for high-performance 

photocatalysts in environmental remediation.

Enhanced light absorption & narrower bandgap                        Weaker PL emission

Higher photocurrent & lower resistance                                     Longer carrier lifetime

SnO2-M achieves ~2.2× higher CIP degradation efficiency.

Improved charge separation enhances photocatalytic activity.

Microwave synthesis enables rapid and green preparation of SnO2.

SnO2-M shows smaller size and higher surface area than SnO2-H.

DFT confirms stronger adsorption and defect-driven activity.

Uniform smaller nanoparticles ( avg. size SnO2-M ~10 nm)

Porous structure with larger surface area (~210 m2/g)

Clear lattice fringes 

Fewer and more diffuse diffraction rings 

 IPA (•OH scavenger) ↓ degradation from 61.09% → 13.18% → •OH is primary

  EDTA-2Na (h+ scavenger) ↓ to 15.87% → h+ also key

   BQ (•O2
- scavenger) ↓ to 32.26% → •O2- secondary role

  ESR analysis with DMPO

Defect States → Oxygen vacancies create mid-gap states, enhancing charge separation and light response.

Surface Potential → SnO2-M exhibits stronger surface polarity, providing more active adsorption sites.

CIP Adsorption → SnO2-M binds CIP more stably at defect sites, while SnO2-H shows weak vdW interaction.
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Poor stability

Problem Statement

Objectives

To synthesise & characterise SnO2 (microwave / hydrothermal); structure, morphology, 

surface & optical properties

To evaluate & investigate photocatalytic performance for CIP degradation; ROS via 

scavenging & DFT insights


