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Scheme 1 Mechanism of GUA HDO by using catalysts Rh-based and sulfided CoMo and NiMo
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Scheme 2 Reaction pathways for hydrodeoxygenation of
4-isopropylphenol on PL/AC(N) catalyst
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Table 1 Evaluation of the NP-Brgsted acid-IL systems for the conversion of phenols to alkanes

Entry Metal Solvent Substrate Conversion C>:0 QOH O MeOH
1 Rh NPs [ bmim ][ BF, ] <::>—0H 95% 23% 10% 67%
2 Ru NPs [ bmim][ BF,] <::>—0H 77% 0% 3% 97%
3 Pt NPs [ bmim][BF, ] <::>—0H 48% 0% 2% 98%
4 Rh NPs [ bmim [ TF,N] <::>*—0H 98% 16% 0% 84%
5 Rh NPs [ bmim ][ TF,N] <::>—0me 99% 25% 2% 73% 15%
Reaction conditions; solvent (1 mL), substrate (1 mmol) , metal/substrate 300 : 1, H, 4 MPa, 130 C, 4 h
R 2 AMARRERUALEF_RE
Table 2 Yields obtained for the conversion of white birch wood lignin to typical monomers and dimmer
Yield/ %
Entry Catalyst Solvent -
1 2 3 4 total monomer dimer
1 Ru/C H,0 0.6 0.5 1.1 2.4 4.6 9.7
2 pd/C H,0 0.8 5.3 3.7 15.7 25.5 8.2
3 Rh/C H,0 4.9 0.1 13.8 0.9 19.7 7.3
4 Pv/C H,0, H,PO, 4.5 3.7 20.9 8.8 37.9 9.9
5 Pv/C dioxane/H, 0 9.1 2.2 21.8 8.6 41.7 7.6

Reactionconditions: H, 4 MPa, 200 °C, 4 h, 1% H,PO,, Dioxane/H,0=1

3. guaiacylpropanol ; 4 :syringylpropanol

FIHEE, 55— 24 Hom AR F %R H, Pd/C R
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SN RS Ot B BE A AL, IR T R
My IR & AL B e Pd/C Fi H PO, 44K T 19
B N A%, R 3 Bk, Elliow 25027 R A

: 1 (v/v)1:Guaiacylpropane; 2 :syringylpropane;

ﬁé o 2

E7R 3 KB e Pd/C AL i U0 AU A

Scheme 3 Reaction pathways for hydrodeoxygenation
of phenol on Pd/C catalyst
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Scheme 4 Reaction pathway of phenol to monocyclics in the catalytic HDO
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Scheme 5 Reaction pathway of phenol to bicyclics in the catalytic HDO
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Table 3 Hydrodeoxygenation of phenol over different catalysts

Catalyst Ni-B+Mo-B Ni—-Mo-B Ni—-Mo-B Ni—-Mo-B Ni—-Mo-B Ni-Mo-B
Syer(m*/g) 143.5 122.4 38.4 130.7

Conversion (mol% ) 39.5% 100 72.1 94.9 81.1 73.5
Selectivity (mol% )

Cyclohexanol 85.5% 74.0 19.2 86.2 6.0 95.7
Cyclohexanone 0.5% 0.1 0.7 0.8 0.6 0.8
Benzene 4.4% 5.3 8.9 3.8 12.1 0.8
Cyclohexene 0.1% 0 0.1 0.1 0.1 0
Cyclohexane 9.4% 20.6 71.0 9.1 81.2 2.6

Reaction conditions:0.05 g catalyst, 11.76 g phenol, 88.24 g dodecane, 225 °C, H, 4 MPa
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Table 4 Hydrodeoxygenation of phenol over different catalysts

Ni-Mo-B Co-Ni-Mo-B La-Ni-Mo—B

Temperature/K

523 548 523 548 523 548
Conversion of phenol/% 98.5 62. 1 98.0 74.9 100.0 58.5
Selectivity of HDO/%
Cyclohexanol 72.5 45.5 6.5 1.3 31.8 1.3
Cyclohexanone 0.7 7.3 0.3 0 0.5 0.6
Benzene 5.0 7.4 3.2 13.2 0.1 1.6
Cyclohexane 21.3 26.8 89.8 57.9 67.3 75.4
Cyclohexene 0.4 13.0 0.1 27.5 0.2 20.9
The total H/C atomic ratio 1.95 1.88 1.97 1.77 1.99 1.91

Reaction conditions ;0. 05 g catalyst, 11.76 g phenol, 88.24 g dodecane, H,4.0 MPa, and reaction time 10 h
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