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Abstract: Biomass, a widely distributed in the world and carbon-neutral source, demonstrates
significant development potential for fine chemicals and renewable energy due to its cleanliness, low
carbon footprint, abundance, and renewability. Lignocellulose, one of the most abundant biomass
resources on Earth, can be processed to obtain a series of important biomass-based platform molecules,
such as furans and aromatic substances like furfural (Fur), furfuryl alcohol (FFA), benzaldehyde (BAD),
and benzyl alcohol (BAL), through a series of hydrolysis and dehydration reactions. Conventional
heterogeneous catalytic oxidation or hydrogenation of biomass-based platform molecules typically
requires relatively high temperatures (190 — 300 °C), high-pressure oxygen/hydrogen sources, and
expensive precious metal catalysts, such as supported Pt, Pd, or Au, which incur potential safety risks

and additional operating costs. Electrooxidation or hydrogenation at room temperature and atmospheric
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pressure is an emerging alternative to conventional heterogeneous catalytic pathways, offering the
advantage of being electrically powered by renewable sources. Additionally, eco-friendly
electrochemical approaches, compliant with the principles of green chemistry, offer distinct advantages
in the molecular transformation of these biomass-based platforms, avoiding the use of organic solvents
to reduce secondary pollution, saving energy, and often achieving high selectivity for a single product.
Among these catalytic systems, hydrotalcite-based catalysts are a promising category of catalytic
materials due to their multiple active sites, large surface area, and good electrical conductivity. The
unique structure of these hydrotalcite-based catalysts guarantees large exposure of active sites to the
electrolyte and thus high catalytic performance. Furthermore, these catalysts can enhance
electrocatalytic performance through exfoliation or regulation of the electronic structure, achieving
outstanding catalytic performance. This paper presents the composition and physicochemical properties
of biomass-based platform molecules. Significant research efforts have focused on the catalytic
transformation of inexpensive biomass-derived feedstock into value-added products. It then reviews the
mechanism of electrochemical oxidation of biomass-based molecules using hydrotalcite-based catalysts
and discusses recent research progress in this area. Hydrotalcite is often compared to brucite because
they both exhibit sheet-like morphologies. Both have octahedral symmetry where the metal cations are
bonded to six hydroxide groups, and each hydroxide group is bonded to three metals. The relationship
between the structure of hydrotalcite and its catalytic performance is analyzed in depth. Finally, the
challenges and prospects for future research are outlined. This work provides theoretical guidance and

reference significance for the study of hydrotalcite catalysts in electrochemical oxidation, facilitating the

full utilization of biomass energy and contributing to "carbon peak and carbon neutrality".
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Fig.1 Schematic diagram of lignocellulose structure”

S5 EF 2 2R SRk 1) i A (B Ak 2 i R i AL — T
T B 2 AR, I 2 s, B, RRE
IR A ARAT TT s PR BE, B K AS B — R Y AP
FaaTs R, BTG F A Y e
BN AT A A G Ak 2 5, v H T4t S A0
14 47k, 2010 4F, BOZELL il PETERSEN
P — 0y TR m AL 27 5 “ Top 10+4” 4 3, 4045 21
mEmES . Hulh, FLER . 3EFAMR . BRILNIR/BE . Ot
TR . L BB R A2 T8 T 0 i 2 o dg
(FFA) 58 (Fur) (3 81 Horpr o BRI — oA AL
N, Tz TR . Wk S H A AR 22 7 i 1 A B
Hh TTITRRIS 2 N KA FE . H R SR R 579 b
PR A VLAY, NSRRI, SiEE T
R, A B R AR DL K 24 5 i A R R
— L AT A A B RR R v A R YRR, B
25 BRI A, A B RMTIATER . BRI
B FR 1 7= b A EL A 38 v 1) 22 5% [l i Al 0 0 o
BEAh, ARk B S e e H R S B IR AL &Y
W32 W H TR, RE N8 22 fif A1 T T #E AR ¢
M PAEE R 2K H I (BAD) AR T BE (BA) J2& f
AT BP0 O A S RITE, Fh A ol A A i, R
TR R R, KR (BAC) ] Z AT &M B
J& . YeRh, SERLRN B 245 A i AE SR, HLR F R S L
AT R B K, T H R ARl 25 Ffk T
b dE T — R AbE RN AT LA AR R A Fh A L
P2 i, I RIREZ 3 T )z e S,

\
4
<




ey S R e R R A R/ e S R Ul i 167

LA

HAMR 3T ABE
& B PR
AR

5-F F AL R A
REAR Z.BEPiR
|

Zi g A&

[N

THER NETR
TNHERE T A
4-FR R PR
4-FRIEIR R

%% BUELIR
FEE KR

B2 MARFHZRERRRGEMUERHTEER"

Fig.2 Schematic diagram of various chemicals obtained from the lignocellulosicm
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Fig. 5 Schematic diagram of an electrocatalytic device
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using alkaline electrolyte
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