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Valorisation of lignin, a key component of plant biomass, is essential for advancing the bio-
based economy. Unfortunately, the valuable native structural features of lignin are often 
compromised during traditional extraction processes such as Organosolv and Kraft pulping 
[1,2]. To maintain lignin’s structural integrity and reactivity—crucial for converting it into 
high-value chemicals, biofuels, and materials—there is a need for more precise control over the 
chemical processes used in lignin extraction [1,2]. Supported by advanced HSQC NMR spectral 
data, this talk examines UV-Vis spectroscopy as an effective technique to identify and analyse 
significant structural and molecular differences in lignin according to various extraction 
methods. Our discussion is divided into three main parts. First, we discuss the rationale and 
strategic approaches to lignin valorisation, in line with the principles of Green Chemistry and 
Green Engineering. Second, we highlight the importance of fractionating lignin by molar mass 
to explore its molecular diversity. Third, we evaluate the valorisation potential based on 
molecular structures, emphasising how spectroscopic data can illuminate opportunities for 
valorisation. In this context, methods such as H-transfer reductive catalytic fractionation (HT-
RCF) that preserve lignin’s native structural architecture are proven to effectively maintain its 
inherent reactivity. The stabilisation of high molar mass lignin species through selective 
reductive processes in HT-RCF ensures that they remain close to their natural structural 
architecture [3]. This evolution of the RCF concept, which aims at producing lignin polymers 
with controlled properties, represents a significant development in the lignin-first strategy. It 
introduces a strategic pathway for creating sustainable materials directly from lignin extraction, 
circumventing the resource- and energy-intensive traditional processes that depend on post-
depolymerisation, functionalisation, and (re)polymerisation as routes for lignin utilisation. 
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