Application of semiconducting nanoparticles supported on fibers for
industrial dyes removal by photocatalysis
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Innovative and efficient solutions for water treatment are urging to overcome contamination problems. In that context, the removal of Fibers*
pollutants by adsorption and oxidation is of interest. Photochemical type methods of advanced oxidation processes (AOPs) based on

semiconductor nanocatalysts (NCs), are promising for pollutants removal, such as industrial pollutants (including dyes), pesticides and other
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deleterious contaminants [1-3]. The use of supported NCs and sorbents allow to overcome problems of aggregation, ~activity loss,
separation a the end of the process and release o the environment [24] Ths work aimed to stably support semiconducting nanopartices Photedegradation Photodegradation ‘h =
(NPs) onto fibers envisaging the of ive hybrid materials for lication in iation and facilitate —

catalyst recovery. - s s
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» Typical BIOCI diffraction peaks confirm the presence on - BS, - wide diffraction peak, agrees with the presence § o1 §
the Cotton surface of extremely small crystallites Cot-BiOCI
» Predominance of the {001} facets on Cot-BiOC (., Bi,S;not detected on the fibers surface pureBIOCI BIOCI,
» Cellulose diffraction peaks preserved upon modification 00 pisine Cotton 0.0 \erstne coton
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|8i,S,|=11.3 mg g of Cot-Bi,S, » Presence of BIOCI and Bi,S, on the fibers surface clearly observed on DRS spectrum
» BIOCI band edge in the UV and B,S;in the visible region ; BIOCI indirect band gap and Bi,S; direct band

Plate-like BIOCI particles and typical flower-like BiyS, nanostructures distributed on the fibers surface

ap semiconductors
) Confirm successful Cotton surface modification e

N » Reversible self-sensitisation of BIOC| - BiOCl,: = Due to Oxygen Vacancies
» Smaller BIOCI particles grown on the Cotton surface than in suspension ; ) '
+ BIOCly, absorbs in the whole UV + visible range
» Comparable amount of BIOCI and Bi,S, immobilized on the fibers surface == extends the catalystoperation range

Photocatalytic activity

Adsorption UV-vis spectroscopy

Dyes adsorption: Cot-BiOCl under UV-vis radiation
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Fl 50 ppm » Cot-BiOCI and Cot-Bi,S, enable faster dyes removal by photocatalysis than photolysis » Excellent performance of Cot-BIOCI for Dyes
" » Although Bi;S; naturally absorbs in the whole visible and UV range, Cot-BiOCI performs better than removal under visible light after 3 h exposure
< Cot-Bi,S, under UV-vis and visible light

as compared with 1 h of UV-vis irradiation
mm=)  BiOCI- better catalyst for the photocatalytic degradation of (€.g.) Dye |

o efficient use of visible light and low recombination rate of electron-hole pairs

400
»Jnm - OVs introduce new energy levels in the forbidden band of the semiconductor
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