
The SolTrace modeling results demonstrate that the geometric configuration, 

optical concentration, and surface reflectivity of the rotary photocatalytic reactor 

significantly influence the distribution of solar flux and the efficiency of light 

delivery to the focal region. The simulations confirm that optimized collector 

geometry enhances solar concentration, improves uniform heat distribution, and 

supports effective photocatalytic activation for cyanide degradation. Ongoing 

work includes integrating environmental impact assessment and cost–benefit 

analysis to evaluate the sustainability of full-scale deployment.
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Cyanide contamination from mining and 

industrial activities represents a severe 

environmental hazard due to its acute toxicity

and persistence in aquatic ecosystems.

Effective removal technologies are required

to safeguard water resources and ecological

health.

This study addresses this challenge by

evaluating the scale-up of a TiO₂-based

rotary concentrator photoreactor (RCPR) 

specifically engineered for the photocatalytic

degradation of cyanide in contaminated

water.

METHODS

Building on a previously

developed pilot-scale

reactor, the system was

assessed through

integrated modeling and 

simulation approaches to

enhance design efficiency

(Tirado-M. 2022). 

The methodology

combined geometric sizing, 

a one-dimensional thermal

energy balance, and 

optical simulations

conducted in SolTRACE

3.0, under site-specific

environmental conditions

from the Colombian

Caribbean.

Capture Area and 

Collector Geometry

The reflection and shading 

areas on the collector 

surface are represented 

by simulating radiation 

perpendicularly, allowing 

the validation of solar ray 

concentration at the focal 

point.

Heat Distribution on 

the Collector 

Surface

The heat distribution 

on the collector 

surface is identified, 

highlighting zones of 

higher temperature 

along the edge of the 

surface and a 

homogeneous 

distribution in the 

focal region of the 

collector.

Solar Radiation Flux Intensity on the 

Collector Surface in SolTrace 3.4

After simulating the solar rays in 

SolTrace, the intensity of the radiation 

flux on the prototype collector surface is 

represented. Heat-intense areas and 

shaded areas are identified, particularly 

in the region where the proposed 

collector’s receiver is located.

Raytrace on the Collector Surface

The incidence of solar rays on the collector surface is identified; some rays are reflected 

toward the focal point where the receiver is located, while others strike the surface and are 

only absorbed or reflected in the same direction, especially near the edges of the collector 

surface.
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