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Graphical Abstract

Introduction Results

Nowadays, agro-industrial wastes such as rice husks generate solid waste
management problems, due to their difficult degradation and voluminous
load for their final disposal '. Thus, an interdisciplinary work is being
developed to obtain useful raw materials from these wastes 2. Specifically,
rice husk is composed mostly of silica, which can be considered as a
renewable natural source of Si0, with numerous applications 3. In this
research, a hydrothermal extraction process with sodium hydroxide and sol-
gel precipitation was carried out in order to yield high amorphous silica
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Fig. 1. Simple procedure of chemical treatment process for silica production.

Table 1. Chemical composition of the silicas after being extracted by different
treatments.
Sample Composition metallic %

8i0; KO CaO MnO ALO; CuO FeO3 MgO ZnO Cl
TS-550rpm* 99.5 035 006 0.04 0.03 001 0.1 002 007 -

TS-100°C* 994 048 - 0.09 - 001 0.02 006 001 -
TS40min® 99.1 071 018 0.06 - 001 0.03 - 001 -
TS: Traditional synthesis method of silica; “—": Not detected '

a: [NaOH] 1O M; 100° C; 40 min, 550 rpm, 400 um ash size, pH7

This research contributes to green chemistry by reducing the waste load and using
renewable resources, thus advancing the goals of sustainable industrial processes.
Potential environmental benefits of the project include minimization of
agricultural waste and reduction of greenhouse gas emissions, with important
implications for the design of sustainable catalysts and CO, capture technologies.
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Conclusions

< This research represents a significant advance in green chemistry by
focusing on accessible synthesis methods, refining extraction processes and
developing sustainable chemical practices. The reuse of rice husk ash, an
agricultural by-product, helps reduce environmental waste while providing
a renewable source of high-purity silica useful in catalytic applications. By
employing these catalysts in CO, hydrogenation, we open new pathways for
greenhouse gas capture, addressing an essential aspect of climate change
mitigation. This research not only explores novel ways to manage
agricultural waste, but also generates practical benefits for public health
and the environment by advancing the capture and use of CO,.
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