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Abstract; Energy is an essential item for human survival and social development. As the energy price continues to in-
crease, the perception has been grown that bioenergy can provide great environmental advantages over fossil energy
sources. By contributing to the increased energy security, bioenergy also has strategic implications, particularly for oil
importing countries. The bioenergy can help reduce greenhouse gas emissions, which is one of the most important
global concerns. However, there are challenges to be overcome before the full utilization of bioenergy. A number of
problems associated with bioenergy production, especially regarding large-scale industrial operations, have been
placed high on the priority list. Made from lignocellulosic biomass, vy-valerolactone ( GVL) is a potential platform
compound. With the increasing demand for energy and the increasingly prominent environmental problems, it is essen-
tial to extend the applications of GVL. GVL can be converted into high-value chemicals, and can also be used as a
green solvent to promote the conversion of biomass to other high-value chemicals. The synthesis of GVL from furans
or lignocellulosic biomass was reported in many studies, and varied reaction mechanisms have been proposed. Howev-
er, in the large-scale production, it still needs to be further investigated to achieve more economical and environmen-
tally friendly applications. Based on the latest research achievements in the study of GVL, the progress in the research
and production of GVL from biomass was reviewed, and the theoretical basis, advantages and disadvantages of differ-
ent substrates for the production of GVL were discussed in detail. Several types of catalysts for the synthesis of GVL
were classified and discussed on the basis of noble and non-noble metal catalysts, which provided a basis for the de-
sign of new catalysts. The application of GVL as a green solvent for the valorization of lignocellulosic biomass has
been studied in depth, which is directly related to the production and yield improvement of target products such as

sugar monomer and furfural. The relationship between GVL and other platform compounds was explored by combining
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with the development of the GVL research. Finally, this work also proposed new approaches and challenging strategies

for the further development and applications of GVL in the industrial productions.

Keywords:y-valerolactone ; synthesis; biomass conversion; green solvent; catalyst
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Fig. 1 Basic pathway of converting biomass into GVL
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Fig. 2 Basic pathway of convertinglevulinic acid into GVL
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Fig. 3 Pathway of convertinglevulinic acid into GVL in different solvents
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Fig. 4 Basic pathway of converting furfural into GVL
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Table 1 Synthesis of GVL catalyzed by noble metal catalysts

sl X Jravdi7] A3l IR RBREE/C RVEFE]/h TR % 2%k
5% Ru/C ZEENR K CHA 150 5.0 90.0 (6]
5% Au/Zr0, LIRS 7K G 150 5.0 97.0 [6]
ZSM+Au/Zx0, MR 2-TA e - 120 24.0 71.5 [7]
5%Ru/C LN THEARIR 2.5MPa H, 265 50.0 98.6 [10]
Ru/S-CNTs LN IR 7K 4.0MPa H, 120 4.0 80.7 [11]
Pd/Ce0, 2R ST 4.0MPa H, 90 1.5 99.9 [13]
5%Ru/C LR =M R 160 3.0 80.7 [14]
r-Ru-NH,—Al, 0, LR 7K 4.0MPa H, 25 13.0 99.1 [15]
Au-Pd/TiO, LRSI ZENTE 4.0 MPa H, 200 5.0 97.5 [16]
Ru/TiO, LRI R ZENT 4.5 MPa H, 150 4.0 96.0 [17]
Ru(acac) ; +TPPMS LN R 7K 5.0MPa H, 140 5.0 88.4 [18]
Ru-Ni/Meso-C LR - 4.5MPa H, 150 2.0 96.0 [19]
5%Ru/FEHEEBE A LN K 0.5MPa H, 70 4.0 99.0 [20]
Ru/HPA LR K 0.5MPa H, 70 4.0 99.0 [20]
Pd/MCM-41 LRI 7K 6.0MPa H, 240 10.0 96.3 [21]
Ru/SPES LN R 7K 3.0MPa H, 70 2.0 87.9 [22]
It/ CNT LN K 2.0MPa H, 50 1.0 99.0 [23]
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