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Hydrodeoxygenation of anisole over Ru/Nb,Os-MC
catalyst in a biphasic system
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Zhejiang, China)
Abstract: [Objective] To address the harsh conditions and poor selectivity control in conventional
monophasic hydrodeoxygenation (HDO) of anisole, a decalin/water biphasic catalytic system was developed
and evaluated. [Method] Amphiphilic Ru/xNb,Os-yMC(x+y=100) catalysts were synthesized and
characterized by SEM, TEM, XRD, BET, and contact angle measurements. The HDO performance of anisole
was investigated in a decalin/water biphasic system under various catalyst compositions, solvent ratios,
temperatures, and hydrogen pressures. [Result] The Ru/40Nb,05-60MC catalyst exhibited the largest specific
surface area (366.7 m*- g') and optimal amphiphilicity. Under 200 °C and 0.6 MPa initial H, pressure for 6.0 h,
anisole conversion reached 62.7% with 91.9% benzene selectivity. The catalyst showed no significant
deactivation after five cycles. The apparent activation energy was 49.57 kJ-mol ™', much lower than the typical

C-O bond dissociation energy (>240 kJ-mol™"). [Conclusion] The synergy between Ru nanoparticles and the
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Nb,Os-MC composite support, along with tunable wettability, enables highly selective HDO of anisole to
benzene under mild conditions. This biphasic strategy offers a promising route for upgrading lignin-derived
phenolic compounds from agricultural and forestry waste. [Ch, 6 fig. 2 tab. 41 ref.]
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Figure 1 SEM and TEM images of different catalysts
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Table 1  Specific surface area, pore volume, and pore diameter of different catalyst carriers

IR Sper/(m*+ g ™) Siero/ (M g7 Smicro/ SpFT/% Via/(cm’+ &™) Dy/nm
Nb,Os 29.026 1.678 7.304 0.211 29.07
80Nb,05-20MC 324.361 122.870 58.660 0.260 3.20
60Nb,05-40MC 356.474 200.550 72.175 0.305 3.42
50Nb,O5-50MC 361.688 216.580 71.176 0.655 7.24
40Nb,05-60MC 366.654 235.370 75.015 1.056 11.52
20Nb,05-80MC 429.066 375.180 91.508 0.825 7.69
MC 521.001 501.080 95.143 0.261 2.01

UiBH: Sgpr. M1 Brunauer-Emmett-Teller(BET) J7 #1150 1 LR AR s Sijero- 18 120 % BEVZ PR FIS [Density Functional Theory(DFT)] J7
E R AL LR TR s Spicro/Sppr. WAL LR 4 DFT S50 S RIARAG LU 5 Ve, SR FERIXT R 0.99 B
W B R o LS ALIATR s D, 4 Barrett-Joyner-Halenda(BIH) fLA% 434 it B B B IH445 1 B ALAR

2 B A% 2580, 4 Gatan Digital Micrograph {4 br 2 (F PR {8 B 0 A8 4 FFT 8 %2 ), 43 %6 A Ru 4
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LB AR, R EOIE GERARKFLEZE R R . Hd, 40Nb,05-60MC ZARAIFLE (Vg =1.06 cm® g ™)
FIFLAE (D, =11.52 nm) HJ35 T HAbZMR, B EHA RIFAEERE . 25 1, AEHR6K H 0] 35 5 m
RFES, dER m b ERE .
212 mEMSERE  ANEZRELINGHE EAASRIERE (K 2A), 3425 om™ Ab5E TE R0
Wl T g T3 (—OH) MigedRsh, £ 2k AR Nb,Os FIFRMIFRHE; 2 925 Fl 2 865 cm™ Ab )& F H 3
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Figure 2 Fourier transform infrared spectrum of the carrier (A) and XRD pattern of the fresh catalyst (B)
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Figure 3 Lipophilicity (A), contact angle (B) of different carriers, and emulsification of fresh catalyst in decalin/water system (C), as well as the

microscope image of the lotion (D)
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Table 2 Actual Ru loading of fresh catalyst and catalyst after 5 cycles
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Figure 4 Effects of different catalyst supports (A), solvent compositions (B), reaction temperatures (C), and hydrogen pressures (D) on the

hydrodeoxygenation of anisole
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