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Fig.1 XRD pattern of UIO-66
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Fig.2 XRD patterns of CoMoS/Zr0, at different pyrolysis conditions

(a) pyrolysis time: 4 h, pyrolysis temperature: 400 ~ 600 °C ; (b) pyrolysis time: 2 ~ 6 h, pyrolysis temperature: 500 °C
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Fig.3 XPS spectrum of CoMoS/ZrO, at different pyrolysis conditions
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Table 1 Surface element and species content of CoMoS/Zr0, at different pyrolysis conditions

S 2p(Surface species S (Surface Co 2p(Surface species Co (Surface Mo 3d(Surface species Mo (Surface
Catalyst content) element content) element content) element

/9 Sy, content/%) Co0ySy/% Co0,/% content/%) Mo**/% Mot/ ~ content/ %)
CM-Zr-T 30.6 69.4 0.97 77.1 229 0.29 65.1 34.9 1.58
CM-Zr-T,s, 24.1 75.9 0.86 73.1 26.9 0.25 60.0 40.0 1.45
CM-Zr-Tsy 51.2 48.8 1.04 64.8 35.2 0.21 58.6 41.4 1.66
CM-Zr-Tss, 423 57.7 0.87 70.5 29.5 0.36 65.6 34.4 1.65
CM-Zr-Tgy 38.4 61.6 0.96 75.2 24.8 0.39 65.5 345 1.79
CM-Zr-2h 30.9 69.1 1.31 75.1 24.9 0.23 67.5 3255 1.24
CM-Zr-6h 43.1 56.9 1.26 75.8 24.2 0.33 63.1 36.9 1.67
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Fig.4 SEM images of CoMoS/Zr0, at different pyrolysis conditions
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Tt AR L R AR DL LA RS, X MR PR RS 4) . RS 500 °C B
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AR FE T 7 &8 450, 500 F1 550 °C, HERTBURIR A LRI FFLAS 2 I /), CM-Zr-6h [13R
W, KT PR B A E50E H R 28 ST CM-Ze-2h 7R PR RUEE 8l N (I
MBS . YIRS 600 CIf LR TAFIFL K 4).

R 2 REIBAEE M CoMoS/ZrO,N, IR Fi RAE
Table 2 N, adsorption for CoMoS/Zr0, at different pyrolysis conditions

Catalyst Surface area/ (m’*g™") Average pore diameter/nm Pore volume/ (cm’+g™)
CM-Zir-Tyg 117.7 9.3 0.33
CM-Zr-T,s, 75.3 8.9 0.21
CM-Zr-Tsy, 52.0 15.6 0.23
CM-Zr-Tss, 46.9 7.8 0.11
CM-Zir-Tgy, 28.1 8.8 0.07
CM-Zr-2h 40.2 12.2 0.16

CM-Zr-6h 533 13.6 0.15
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Fig.5 Hydrodeoxygenation performance of CoMoS/Zr0, catalysts

for 4-methylphenol at different pyrolysis temperatures

Reaction conditions: t=300 °C, p=3.0 MPa, T=4 h
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Fig.6 Hydrodeoxygenation performance of CoMoS/ZrO, catalysts
for 4-methylphenol at different pyrolysis time

Reaction conditions: t=300 °C, p=3.0 MPa, T=4 h
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Fig.7 Hydrodeoxygenation performance of CM-Zr-Ts, catalyst for

4-methylphenol at different reaction temperatures

Reaction conditions: p=3.0 MPa, T=4 h
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Catalytic Performance of UIO-66 Pyrolysis ZrO, Supported CoMoS
for Hydrodeoxygenation of 4-Methylphenol

LI Zhi-qin, REN Xiao-xiong, WANG Yuan-zhe, LI Zong-xuan, MA Shao-bo, QIU Ze-gang’
( College of Chemistry and Chemical Engineering, Xi'an Shiyou University, Xi’ an 710065, China )

Abstract: ZrO, with lamellar cluster structure was synthesized by pyrolysis of metal-organic framework material UIO-
66. The pyrolysis conditions of UIO-66 affected the crystal phase, surface atomic content, morphology and specific
surface area of CoMoS/ZrO, (up to 117.7 m’/g). With the increase of pyrolysis temperature, the ZrO, crystal phase
changed from a tetragonal phase to a monoclinic phase, the surface Mo content showed a trend of first decreasing and
then increasing, the lamellar structure gradually became shorter, the cluster structure gradually changed from fluffy
to dense, and the specific surface area gradually decreased. When the pyrolysis temperature was 600 °C, the collapse
and aggregation of catalyst lamellar structure, and the destruction of crystal phase occurred. When the pyrolysis
temperature was 500 °C and time was 4 h, the monoclinic phase obviously appeared in the CoMoS/ZrO, catalyst.
The surface Mo atom content was relatively high, and the lamellar structure was relatively uniform. CoMoS/ZrO,
showed high activity and selectivity for toluene in the hydrodeoxygenation of 4-methylphenol, with the conversion of
4-methylphenol reaching 100% and the selectivity for toluene reaching 82%.

Key words: UIO-66; zirconia; hydrodeoxygenation; 4-methylphenol



