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Figure 7 The structure of 12-isopolytungstic acid anions with
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Figure 8 Structural characteristics of heteropolyacid anions
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Table 1 The catalytic performance and reaction conditions of metal oxide catalysts for the dehydration of sorbitol to isosorbide

Reaction conditions

Catalytic performance

Catalyst Reactor Recycle  Ref.
73/°C (/h Solvent X' /%  S°/% Y /%
2.0 M-S0 /Nb,0; 150 3 — 100 — 84.1 Batch 5 [36]
0.8 P/Ta,05 225 6 Water 98.3 48.3 — Fixed-bed — [33]
0.8 P/Nb,05-400 225 5 Water 100 62.5 — Fixed-bed — [39]
BP (BPO,) 250 8 Water 99.5 80.3 — Batch — [15]
200 8 — 100 52.6 — Batch —
S0%~/Sn0,-Si0, 150 1 — 100 — 73.3 Batch 5 [41]
MgO-Si0,—ALO;-Si0, ° 120175 243 Water — 87.21 Batch — [42]
WO,/Zr0, 200 3 — > 99 — 74 Batch — [43]
MoO,/Zr0O, 210 4 — > 99 — 67 Batch — [43]
Nb,05/FeCl, © 130—150 3 — — — 70 Batch — [44]
AgH,PW 140 1 — > 99 83 — Batch 3 [47]
H,PW,,0,,/SiO, 250 6 Water 95 56 — Fixed-bed — [48]
BEA 200 5 Water 81.1 — 412 Batch — [49]
HB (75) 127 2 — > 99 — 76 Batch 5 [50]
HB (50) 127 2 — > 99 — 72 Batch — [50]
BEA (75) 200 24 Water ~ >99 — 81 Batch — [51]
SZ/Hp 220 3 — 98 82 — Batch — [9]
STO/HB 220 3 — 100 87 — Batch — [52]

a. Reaction temperature; b. Sorbitol conversion; c. Isosorbide selectivity; d. Isosorbide yield; e. Two-step reaction.
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Research Progress on Metal Oxide Catalysts for
Dehydration of Sorbitol to Isosorbitol

Liu Shan, Liu Xi, Hu Xiaona, He Mingfeng, Yi Zhuo
(SINOPEC (Beijing) Research Institute of Chemical Industry Co. Ltd., Beijing 100013, China)

Abstract: Isosorbide is an important bio-based green chemical with a backbone containing two tetrahydrofuran
rings in a V-shape, which can be added to polymers to enhance mechanical strength and high-temperature
performance. As a chemical intermediate, isosorbide is commonly used in food additives, solvents for cosmetics,
and as a reactant in medicine. The acid catalysts are the key to the dehydration of sorbitol to isosorbide, and
therefore, developing efficient, high-stability, and reusable heterogeneous catalysts has attracted more attention
recently. The research summarizes the progress on metal oxide catalysts for the dehydration of sorbitol to
isosorbitol, including the catalytic reaction mechanism, classification, and application of metal oxides, catalyst
deactivation, regulatory strategies, and future development. It provides theoretical guidance and technical support
for the theoretical design and process optimization of high-performance solid acid catalysts.
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