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Abstract: Ni-Co-W-B amorphous catalysts with different Ni/Co ratios were prepared by the chemical reduction method, and their hydrode-
oxygenation (HDO) activity was tested using phenol as the model compound. All the fresh catalysts showed an amorphous structure, and the
electron transfer between Ni’ and B occurred in the Ni-Co-W-B amorphous catalysts. The thermal stability of the amorphous catalyst in-
creased and the Ni’ content decreased with increasing Co content. The HDO of phenol on the Ni-Co-W-B amorphous catalysts proceeded
through a hydrogenation-deoxygenation route, and no benzene was found in the products. When the Ni:Co atom ratio in the raw material was
2:1, the Ni-Co-W-B amorphous catalyst showed the highest HDO activity. Under the conditions of temperature 275 °C, hydrogen pressure
4.0 MPa, and reaction time 2 h, the phenol conversion and the deoxygenation rate reached 99.4% and 86.0%, respectively. The HDO activity
of the Ni-Co-W-B amorphous catalysts depended on the Ni’ content, the Bronsted acidity, and the catalyst surface area.
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Table 1 Surface area and composition of the catalysts

Catalyst Apgr/(m*/g) Bulk composition Surface composition Ni’/(Ni+Ni*") (%) B%/(B+B*") (%)
Co-W-B 98.7 Co0.91W1.00Bs27 Co10.11W1.00B4.ai 0 0
Ni-Co-0.5 79.8 Ni32C00.63W1.00B3.13 Ni; 46C06.6:W1.00B3 61 2.8 5.6
Ni-Co-1 67.5 Nig.51C00.43W1.00B3.07 Nis 20C04.77W1.00B3.4s 3.0 10.6
Ni-Co-2 56.9 Nig.66C0030W1.00B2.92 Nig 75C03.10W1.00B3.40 33 12.7
Ni-W-B 40.2 Nig.0sW.00Ba.45 Nig s W 1.00Bs.16 3.9 17.6
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Hydrodeoxygention (HDO) of phenol on Co-W-B (a), Ni-Co-2 (b), and Ni-W-B (c) catalysts.



www.chxb.cn

F B 45 Ni-Co-W-B A & 35 A0 770 A il 25 B Ho el S 1 g 1649

e S

4 Ni-Co-W-B IF @ 75 1L 7 (L K B} 89 HDO [ R B%
&

Fig. 4. Reaction scheme of HDO of phenol on Ni-Co-W-B amor-
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25 bR, Ni-Co-2 JF & 25 1 A 751 i &0 42 e 4L
TR, FEIFERA LT LA (1) AR R &
BEk, BHPEH—E &M Co, B A7 # itz
eV BT (2) AL TR & A — &1 Ni° A
B, HL % 2 [0 A7 1E LT 55 B, T A5 44 Ak 750 A im &
W SR, ERE P Ni* & BK T Ni-W-B f#
e, BT LALAE AR [F] 26 2F R, Ni-W-B i 40 751 b 28 oy 3%
1k 2 5 5 (3) Ni-Co-2 fif 4k 71 i1 b 2% i AL K T
Ni-W-B {4077, 57 o7 & 8 A0 77 | 22 8 LR SR v
O AN 22, TR T F R g i e A PR i

B

&2 Ni-Co-W-B E RSN FELRE N S R &
Table 2 HDO of phenol on Ni-Co-W-B amorphous catalysts

Product distribution (%)

Deoxygenation

Catalyst Conversion (%) H/C
Cyclohexanol Cyclohexanone Cyclohexane Cyclohexene rate (%)

Co-W-B 28.9 41.6 1.4 44.9 12.1 15.6 1.28

Ni-Co-0.5 74.5 1.6 0.4 97.6 0.4 70.8 1.74

Ni-Co-1 82.6 59 0.3 93.5 0.3 75.5 1.82

Ni-Co-2 96.4 9.3 0.2 90.2 0.3 86.0 1.96

Ni-W-B 99.4 30.8 1.7 66.5 1.0 65.3 1.99

Reaction conditions: catalyst 0.10 g, p(H,) 4 MPa, temperature 275 °C, reaction time 2 h.
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