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Cyanide contamination from mining and Collector Geometry

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.
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This study addresses this challenge by =
evaluating the scale-up of a TiO,-based
rotary concentrator photoreactor (RCPR)
specifically engineered for the photocatalytic
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integrated modeling and 400
simulation approaches to
enhance design efficiency ) 0 o 100
(Tirado-M. 2022).
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Fi::u:s = Specification Combm?d geo_metrlc Sizing, o After simulating the solar rays in

e s longth 2 oass a one-dimensional thermal j‘;;;f: SolTrace, the intensity of the radiation
otal/irradiated tubes leng mm .

Tube's material Borosilicate glass energy balance, and k= flux on the prototype collector surface is

T O s 254 mm optical simulations . represented. Heat?mter?s_e areas_and

Tube transmittance 0.880 < 7 < 890 () 2380nm) conducted in SolTRACE 109154 _Shtahded al_*eas T]re Id;ntlfled, partcllcularly

Total irradiated area of the reactor 0.148 m? . r

Total irradiated/treated volume 0.55/20L 30, Under Slte-SpeCIfIC 0 In e reg|0n w . ere. © propose

Reactor footprint 0.61m? . oy collector’s receiver is located.

Flowrate -(feed'lng and recycle) 20L/min enV|r0nmenta| Cond Itlons

Sun tr?acklng system power 1 HP from the COIOmblan

Rotation speed S5rpm .

Pump power (axial drive) 0.5 HP Caﬂbbean .

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.

Raytrace on the Collector Surface
_ The incidence of solar rays on the collector surface is identified; some rays are reflected

Durs ) o RV . . . . , toward the focal point where the receiver is located, while others strike the surface and are
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