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Abstract; Lignocellulosic biomass is the most abundant renewable carbon resource on the planet,

which has the potential to replace oil to produce clean fuels and chemicals. At present, the efficient uti-
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lization of lignin components is difficult, which is the key to realizing the utilization of all components of
biomass. To achieve the high—value utilization of lignocellulosic components, this review investigates
the separation mechanism based on the " lignin—first" strategy, compiles the research progress of reduc-
tive catalytic fractionation, and explores the factors of yield and selectivity of phenolic monomers, de-
gree of delignification and retention of carbohydrate pulp, analyzed the influence of biomass feedstock,
solvent, acid and base additives, catalyst, and reactors on the " lignin—first" strategy. In addition, this
review also proposes new design ideas for catalysts and reactors and the research direction of reductive
catalytic fractionation. The analysis shows that the yield of phenolic monomers decreases in the order of
hardwood—herbaceous crop—> softwood. The alcohol —water two—phase system is favorable for the ex-
traction and dissolution of lignin and hemicellulose as well as the retention of cellulose structure. The
addition of acid not only improves the degree of delignification and monomer yield but also promotes the
hydrolysis of hemicellulose. The semi/full flow reactor effectively avoids the separation of catalysts and
carbohydrate pulp.
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Table 1 Results of reductive catalytic fractionation of typical biomass feedstocks
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Table 2 Results of reductive catalytic fractionation of biomass in different solvents
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Table 3 Results of reductive catalytic fractionation biomass in different catalyst systems

A KA
HEALF I A AT =5/ % E RPN
' ’ R %/ % T RER/%
HEA, HI i C6: 95.0
92.0 52.0 [14]
250 °C,3 MPa H,,6 h C5: 47.0
Ru/C -
MEA, L/ K (RFLEE A 7 2 3) - 14 SR [46]
250 °C,2 MPa H,,8 h = ' =
HEA , FH st C6: 93.0
85.0 48.0 [42]
250 °C,3 MPa H,,3 h C5: 69.0
Ru/C
MEA | C6: 93.0
95.0 46.7 [53]
240 °C,3 MPa H, ,4 h C5: 59.0
FEAR TE TR/ K (B R 10 1) - 0.2 e -
200 °C,3 MPa H,,2 h = : = [38]
HEA PR it C6: 94.0
Pd/C 90.0 49.0 [42]
250 C,3 MPa H,,3 h C5: 81.0
MEA, LEETYEF .
95.5 49.4 [54]
250 C,3 MPa H,,3 h 81.6
U MEA T/ 7K (RFRLE R 7 2 3) - 188 SR [46]
250 C,2 MPa H,,8 h = ’ =
Ni/C LR, B K 39.3 F AR 38
' 200 C,2 MPa H,,5 h = : = [38]
FEA, HI C6: 90.0
86.0 42.0 [48]
220 C,3 MPa H,,12 h C5: 78.0
Ni@ ZIF-8 \
R AR, PR st C6: 90.0
95.0 443 [48]
260 °C ,3 MPa H,,8 h C5: 67.0
. SERA, C6: 98.0
Mo, C/CNT 98.1 42.0 [50]
250 °C,1 MPa H,,3 h C5: 89.0
FEA, I C6: 98.0
Mo0, /SBA-15 93.0 43.4 [34]
260 C,3 MPa H, ,4 h C5: 89.0

i N 101
Co-phen/C FR, LBOR (BRI ) R 34.0 Al [51]
200 °C ,HCOOH + HCOONa (5+5) ,4 h

AR BEAR R, H P o -
Cu-PMO 180 < .4 MPa H, .18 h FeL] 30.0~36.0 FQLE] [52]

Cu0/C MEAR AR BEA, LB, H B e Lo . B}
w 240 °C,3 MPa H,,4 h = 9~46.7 H [55]
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