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Fig. 1 XRD patterns of Cu-BTC prepared at different

crystallization temperature
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Fig. 2 XRD patterns of Cu-BTC prepared at 110 C with

different crystallization time
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Fig. 3 FTIR spectra of Cu-BTC prepared at Fig. 4 FTIR spectra of Cu-BTC prepared at 110 °C with
different crystallization temperature different crystallization time
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Table 1 Catalytic activity of Cu-BTC prepared at different crystallization temperatures

Benzyl alcohol conversion Benzaldehyde selectivity Benzoic acid selectivity
Catalysts
/% /% /%
Cu-BTC(100C/24h) 40.4 76.3 23.7
Cu-BTC(110C/24 h) 75.4 83.5 16.5
Cu-BTC(120C/24h) 51.5 66.1 33.9
xR 2 AEIRAE S & Cu-BTC ByELE
Table 2 Catalytic activity of Cu-BTC prepared with different crystallization time
Benzyl alcohol conversion Benzaldehyde selectivity Benzoic acid selectivity
Catalysts
/% /% /%
Cu-BTC(110C/12h) 20.5 84.9 15.1
Cu-BTC(110C/24 h) 75.4 83.5 16.5
Cu-BTC(110C/48h) 56.4 74.4 25.6

Cu-BTC pyis PR, R BEEAL R 75.4% . ZZW WEAGE AL, FEK ORI RO A, 7K or
BEVEFENE 83. 5% (RHEWER). KIS i 7 bl TGRS BTC 2351 fi 5 1 Cu-BTC B3 P £
Hif5 Cu-BTC fy XRD [&3%. rILAEH, Zaf—Kx &, IS L Cu™ 5 BTC 435 Z MIHIEAE, &
L, Cu-BTC FFFIEAT M IEC TG, HAZLEHM 2 Cu-BTC Z5Hf% .

UK. Cu-BTC AL B S AL SO B B AL HEAE L 2.3 Cu-BTC HIFTAEM R EEWLFE M

H, R RS> TR SO, S-S TE Cu-BTC /YA Klo4y i T R T Cu-BTC(110C/24h) #F i 1)
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Fig. 5 XRD patterns of Cu-BTC(110C/24 h) before
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Fig. 6 TG-DSC plots of Cu-BTC(110C/24 h) under

nitrogen atmosphere
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T A 5 Cu’. Scherrer MR E 45, Cu@
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Table 3 Catalytic activity of Cu@ C as the derivatives of Cu-BTC

Benzyl alcohol conversion
Catalysts

Benzaldehyde selectivity Benzoic acid selectivity

/% /% /%
Cu@ C(N,,500C) 65.1 74.5 25.5
Cu@ C(N,,600C) 61.6 78.5 21.5
Cu@ C(N,,700C) 57.8 86.3 13.7

MEALTETE A Bt %, X5 Cu@ C(N,,700C) [
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R Y I PRy T AU PR
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FEOR HRRARHA TTER, SRS PR E] T SC A
SYRUER. T TSI S AR A EE R A T
2.4 Cu@C(N,,700C) L FINELER
LI . Cu@ C(N,,700C) | il 2 H et 4k
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Abstract: A metal organic framework compound ( MOF) of Cu-BTC was hydro-thermally synthesized by using ben-
zene tri-carboxylic acid (BTC) as organic ligand and copper nitrate as metal cation resource. Then, the oxidation
of benzyl alcohol was catalyzed by Cu-BTC as-prepared under the reaction conditions; H, 0, as oxidant and water as
solvent. 75.4% conversion of benzyl alcohol and 83.5% selectivity of benzaldehyde were obtained over Cu-BTC
(110C/24 h) at 70 °C for 1 h. It was found that the skeleton of Cu-BTC was collapsed after reaction. Subsequent-
ly, the Cu@ C was prepared by calcining Cu-BTC in nitrogen atmosphere at high temperature, and the re-usability
of Cu@ C catalyst in benzyl alcohol oxidation was evaluated. It was found that the conversion of benzyl alcohol
could be kept at about 60% , but the selectivity of benzaldehyde decreased after five runs. In addition, Cu-BTC
and Cu@ C samples were characterized by XRD, BET, TG-DSC, FTIR and EDX techniques. The results show that
Cu, O formed in spent Cu@ C catalysts promoted the deep oxidation of benzaldehyde to benzoic acid.

Key words: selective catalytic oxidation of benzyl alcohol ; Cu-BTC; Cu-BTC derivative; Cu@ C; catalytic activity



