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Abstract; With the increasing demand of alternative energy for achieving sustainable development, the
effective utilization of biomass resources has become a research focus. 5 — Hydroxymethylfurfural
(HMF) , as a biomass—based platform compound, has broad application prospects. It can be converted
into high value—added compounds such as 2,5—furandicarboxylic acid (FDCA) through selective oxi-
dation. Electrooxidation, as a new green and environmentally friendly method, has made significant
progress in the research of converting HMF to FDCA in recent years. However, this process involves
competitive reactions, such as water oxidation, which affects the yield and Faradaic efficiency of
FDCA. The catalyst is crucial for reducing reaction energy barriers and improving product selectivity,
but it faces challenges such as insufficient stability, high overpotential , and insufficient activity in acid-
ic environments. This review focuses on the research progress of high—performance catalysts, exploring

in depth from noble metal catalysts to non—noble metal catalysts and non—metal catalysts, aiming to
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provide useful references for the efficient conversion of biomass.

Keywords: Electrooxidation; Biomass; 5—Hydroxymethylfurfural; 2,5-Furandicarboxylic acid; Elec-

trocatalyst
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Fig. 1 (a)Two reaction paths of HMF oxidation to FDCA and (b) Product distribution of HMF oxidation'™
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Table 1 Noble metal catalysts of HMF electrooxidation performance

T AR/ R LB SIS A HMF %€ BE (mmol + L™')/  FDCA

ok i /¥ vs. REE /h selR(n)  pme DCATE% BER
Pt/C 0.1 mmol/L. NaOH — 12 5/70 <1.0 — [23]
PINIS, /CB 1.0 mol/L. KOH —/1.40 2 10/ 100 25 99.0 25 98.0 [55]
Pd/C 0.1 mol/L. KOH 0.90/0.55 1 20/97 29.0 — [19]
Au/C 0.1 mol/L KOH 1.20/0.29 1 20/99 14.0 — [19]
Pd,Au,/C 0.1 mol/L. KOH 0.90/0.48 1 20/100 64.0 — [19]
Pd,Au,/C 0.1 mol/L. KOH 0.90/0.30 1 20/100 83.0 — [19]
Pd,Au;/nGO 1.0 mol/LKOH  0.82/0.34 2 5/— 16.4 — [24]
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Table 2 Nickel based catalysts of HMF electrooxidation performance

TAERARE S RS HMEF ¥ (mmol - L™')/ FDCA

ok R /V vs. RHE /h AR (%) FEH/ % FDCA FE/% 2753k
Ni;N@C 1.0 mol/L KOH 1.450/1.300 — 10/100.0 98.0 — [56]
NiS@NOSC 1.0 mol/L KOH 1.423/1.350 — 10/100.0 99.6 99.40 [57]
Ni, B-modified NF 1.0 mol/L KOH 1.450/1.380 0.5 10/100.0 98.5 100.00 [59]
NiS,/B-Ni(OH),/Ni 1.0 mol/L KOH 1.413/— — 10/97.7 — 98.30 [60]
NiSe@NiO, 1.0 mol/L KOH 1.423/1.350 2.0 10/100.0 99.0 99.00 [62]
NiP,/NiS, 1.0 mol/L KOH 1.460/1.250 — 10/100.0 — — [69]
NiRu@PCNS 1.0 mol/L KOH 1.450/1.310 — 10/99.9 99.9 99.70 [58]
Ni( OH),/NF 1.0 mol/L KOH 1.390/1.300 1.5 10/100.0 100.0 99.00 [70]
Ni,S;/NF 1.0 mol/L KOH 1.498/1.350 2.0 10/100.0 98.0 94.00 [61]
Ni(OH),/NiFeP-NF 1.0 mol/L KOH 1.435/1.220 — 10/— 99.4 94.62 [67]
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Table 3 Cobalt based catalysts of HMF electrooxidation performance

TAE/BAERE RiEE HMF 3R (mmol - L")/ FDCA N

bk Rk /V vs. RHE AL (%) FEH % FDCA FE/% 2530k
Co-P_DES 0.5 mol/L NaHCO, 1.45/1.34 5/99.00 85.3 71.3 [13]
Co0-CoSe 1.0 mol/L KOH 1.43/1.25 ~1.00 10/100.00 99.0 97.9 [63]
Co; 0, nanowires/NF 1.0 mol/L KOH 1.72/1.30 100/100.00 96.8 96.6 [65]
Co,0, 1.0 mol/L. KOH 1.50/1.39 ~1.00 5/99.63 — 87.5 [64]
NiCo,0,/NF 1.0 mol/L KOH 1.50/1.26 ~1.00 5/99.63 90.8 87.5 [64]
NiCo-MOFs pH 13 1.55/1.48 10/— 99.0 78.8 [66]
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Table 4 Copper based catalysts of HMF electrooxidation performance

ER(FF GLEE S

B E] HMF ¥ BE (mmol « L7')/

FDCA

Bt L5 /V vs. RHE /h AL (%) P23 % FOCA K S5
NCF 0.1 mol/L KOH 1.62/1.25 — 5/99.0 95.0 95.3 [35]
Cu(OH),NWs/CuF 0.1 mol/L KOH 1.60/1.40 3.4 5/96.4 80.3 80.5 [36]
CuO NWs/CuF 0.1 mol/L KOH 1.60/1.30 1.5 5/99.4 90.9 90.4 [36]
CuNi(OH),/C 1.0 mol/L. KOH 1.45/1.20 5.0 5/98.8 93.3 94.4 [71]
NiOOH-Cu(OH), 0.1 mol/L NaOH 1.50/— 2.7 5/100.0 98.5 98.5 [72]
Cu0-S0% -NRs 1.0 mol/L KOH 1.45/— — 10/100.0 >99.0 >99.0 [37]
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Table 5 Non-metal based catalysts of HMF electrooxidation performance

TR/ R HMF %3 (mmol - L7')/  FDCA
a i /V vs. RHE /h AL (%) P2 % FOCA 1% 250
BNC-2 0.1 mol/L KOH 1.90/— 6 5/71.0 57.0 — [49]
TEMPO 0.5 mol/L Na,B,0, 1.54/1.10 — 5/99.9 99.0 93.0 [51]
ACT 0.5 mol/L Na,B,0, 1.40/— — 20/99.2 93.5 93.5 [52]
4-FFE-TEMPO (JE24H) pH 12 1.70/— 10 30/— #578.0 #88.0 [54]
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