Results & Analysis — Nature’s Painting
Phenomenon

Scientific Explanation

When Fe3m, Hm Om, and nanobubbles of Om/Om interact, advanced Fenton-like reactions occur.
These generate highly reactive oxygen species (ROS) that oxidize hydrocarbons and transform Fe
ions into solid oxides (FEOOH, y-Fem Om, Fem Om). As nanobubbles collapse, micro-currents and
gradients force particles into self-assembled radial and dendritic patterns. This demonstrates
self-organization at the micro-scale in mild environmental conditions.

Significance

The formation of these self-assembled catalytic scaffolds highlights the natural ability of reactive
systems to structure themselves. It reflects both the efficiency of pollutant degradation and the
emergence of unique patterns that can serve as scientific fingerprints of the reaction.

Applications

» Environmental Remediation: Structured catalysts can act as filters or fixed beds for advanced
oxidation processes (AOPs). « Industrial Use: Potential for corrosion-resistant coatings, structured
catalysts, or chemical sensors. * Monitoring Tool: Patterns can serve as quality indicators of
remediation efficiency. ¢ Artistic Branding: Unique natural 'paintings' created during pollution
clean-up can be presented as symbols of eco-restoration.

Challenges & Solutions

» Reproducibility: Achieved by strict control of pH, Fe3m concentration, and gas composition. ¢
Fragility: Overcome by slow drying or encapsulating structures in biopolymer gels. ¢« Cost of Ozone:
Minimized by optimizing ozone fraction (5-10% of gas flow). ¢ Safety: Requires ventilation, PPE,
and strict handling of Om and HE Om .

Benefits

1. Combination of Science and Art — bridging environmental technology with public engagement. 2.
Visual Quality Indicator — easy communication of results to non-specialists. 3. Added Market Value
— branding opportunities for companies. 4. Potential for Intellectual Property — methods of
controlling such self-assembly may be patentable.



