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Introduction

Uruguay, a major rice producer, generates large amounts of rice husk (~1.2 million tons in 2019/2020). Due to its high silica content (~20%) and low biodegradabillity, this
residue is usually underutilized, often burned for energy with limited efficiency. This study explores a biorefinery approach to fractionate rice husk and recover its main
components. The aim is to produce bioethanol from glucan-rich solids while valorizing silica, lignin, furfural and succinic acid as value-added co-products.

This strategy supports waste valorization and contributes to the development of a sustainable circular bioeconomy. 1
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Results and discussion

Analytical methods:

e Chemical composition using NREL
protocols!2:3:4,

e Enzymatic hydrolysis using Cellic Tec2
following NREL protocol®.
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e Silica vs lignin removal: Optimal conditions for silica extraction (high
NaOH load, longer time) differed from those for lignin removal, highlighting
50% the need to optimize parameters according to the target product.

4% e Lignin: Residual lignin in solids ranged from 18-22%, with the lowest

40% values observed at 150°C.

o e Glucan: The glucan content remained high in all solids (72-87%).

Recovery decreased at higher severity, yet solids remained suitable for
enzymatic hydrolysis.
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e Enzymatic hydrolysis increased markedly under alkaline conditions,

reaching >40% at 150°C, 24% NaOH, 180 min.

e At 150°C with 24% NaOH achieved the best compromise between silica
and lignin removal, and glucan recovery with high enzymatic hydrolysis
efficiency.
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e Autohydrolysis enabled selective hemicellulose
solubilization, generating a stream for furfural and

succinic acid production.

- @ The integrated strategy (autohydrolysis + alkaline treatment) enabled efficient
- recovery of silica, lignin, and glucan-rich solids with high enzymatic hydrolysis
. Yyields.

! @ The recovery efficiencies obtained for its main components show that rice

' husk is a promising waste that can be valorized through a biorefinery.
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