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Abstract Catalytic transformation of biomass-derived polyols into valuable chemicals has attracted attention from the
viewpoint on using renewable carbon resources. Therefore, it is important for design and preparation of heterogeneous cata-
lysts with high activity, high selectivity, and high stability for the selective conversion of biomass-derived polyols. Recently,
it has been reported the selective production of mono-alcohols and/or diols by selective hydrogenolysis of sugar alcohols,
where the Ir-ReOx and Pt-WOx as typical heterogeneous catalysts are highly efficient. In this review, we briefly summarized
the routes for the selective conversion of sugar alcohols into mono-alcohols and/or diols, where the metal-metal oxide inter-
action for catalyst design, relationship between catalyst structure and performance, and reaction mechanism for the C—O
hydrogenolysis are particularly discussed. In addition, the future trend for the selective hydrogenolysis of sugars is also pro-

spected. This review might be helpful for design of novel heterogeneous catalysts in sugar alcohol conversion.

Keywords biomass-derived polyols; sugar alcohols; heterogeneous catalyst; bifunctional catalyst; hydrodeoxygenation;

selective hydrogenolysis
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Figure 1 Schematic diagram of the source, transformation, and catalytic process in hydrodeoxygenation of biomass-derived polyols
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Table 1 Catalytic performances of the Pt-WO, based-catalysts for hydrogenolysis of glycerol to 1,3-PrD

Catalyst T/K p(Hy)/MPa 1,3-PrD yield/% Pispin/(gege sh™") or Pispmn/(gegw 'sh™) Ref.
PL-LiSiW/Z10, 453 5.0 23 0.2(0.012) [44]
PUWO,/ALO; 493 45 28 0.6 (0.68) [45]
Pt/WO,/ALO; 493 4.5 39 1(1.1) [46]
PUWO,/TiOY/SiO, 453 5.5 14 1(0.51) [47]
PU/TigoWao 453 5.5 15 1(0.10) 48]
PUWO,/Si0,-Z10, 453 5.0 28 1(0.17) [49]
Pt-WO4/SBA-15 483 0.1 36 2(0.51) [50]
PU/W-SBA-15 423 40 61 2(13) [51]
PYWO./AIOOH 453 5.0 66 2 (0.45) [32]
Pt/WO5/ZrO, 403 4.0 32 2 (0.61) [52]
PUWOL/ALO; 453 5.0 28 3(1.4) [53]
Puneso-WO, an Lo 2 070015 (54
PL-WO,/SIO; 453 8.0 — 33(7.0) [35]
wo s ae
PU/ZrWssMn, 453 8.0 26 4(021) [55]
Pt-WO,/1-ZrO, 413 8.0 49 5.1(13) [56]
Pt WO,/T-Ta,0; 433 5.0 40 30.8 (42) [33]
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Table 2 Catalytic performances of Ir-ReO, based-catalysts for hydrogenolysis of glycerol to 1,3-PrD

Catalyst T/K p(H,)/MPa 1,3-PrD yield/% Piapo/(gegy "*h™") or Prspm/(gegre *h™) Ref.
Ir-Re/KIT-6 (Ir-Re alloy) 393 8.0 22 7(7) [57]
Ir-Re0,/Si0,+H,S04 393 8.0 38 18 (22) [37]
Ir-Re0,/Si0O, 393 8.0 32 22 (67) [40]
Ir-ReO,/Rutile 393 8.0 36 94 (323) [39]
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Figure 7 TEM image and model structure of (a) 4% (w)-Ir Ir-Re0./SiO, (Re/Ir=0.83)* and (b) 20% (w)-Ir Ir-ReO,/SiO; (Re/lr=0.34)1*]
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Figure 8 The relationship between Brensted acidity and WO, amount
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Figure 9 Structures of Pt-WO,/SiO, catalysts [4% (w) Pt] tuned by W amount (a), and Pt-WO,/SiO, [4% (w) Pt, W/Pt=0.25] catalyst after different

pretreatments during the reaction (b)i*4
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Figure 10 Structures of (a) 2% (w)-Ir Ir-ReO,/rutile and (b) 4% (w)-Ir Ir-ReO,/rutile, (c) TEM image of 4% (w)-Ir Ir-ReO,/rutile and (d) high resolution
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