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ABSTRACT. The promoting effect of Ba or Sr addition was investigated for furfural hydrogen-
ation reaction over copper-chromium oxide catalysts.

X-ray diffraction patterns showed the appearance of BaCrQy and SrCrO, phases in Ba, and Sr
promoted copper-chromium oxide catalysts. The addition of Ba or Sr had, however, no effect on
the surface area of the catalysts.

For both Ba and St promoted catalysts, the activity decline with reaction time was much smaller-
compared to that of unpromoted catalyst and copper-chromium oxide catalyst dispersed on silica,
reproducible EPR signals of Cr(V) were observed when CO was adsorbed.

The promoting effect of Ba addition can be interpreted in terms of active sites dispersion and
stabilization.
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Fig. 1. X-Ray diffraction pattern of copper-chromium oxide catalyst (precipitated).
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Fig. 2. X-Ray diffraction patterns of copper-barium-chromium oxide catalyst. (1) Cu(OH)NH,CrO, and BaCrQ,,
(2) BaCrO.;.
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Fig.3. X-Ray diffraction patterns of copper-strontium-chromium oxide catalyst. (1) Cu(QOH)NH,CrO; and
Si‘Cl'Oq, (2) Sl‘CrO..
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Fig.4. TGA curves for copper—chromium oxide:«(1) and copper-barium—chromium oxide(I)---(2).
Carrier gas: air, 30m!/min, scan rate: 10 °C/min.
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Fig. 5. DSC curves for copper-chromium ogide--- (1)

and copper-batium-chromium oxide(I}-++(2). Carrier
gas: air, 30 m//min, scan rate: 10 °C/min.
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Table 1. Surface areas of the various catalysts (unit:
m?/g).

Catalyst Decomposed E{?&ggici“f oiirz b
Cu-Cr 64 55
Cu-Ba-Cr(I) 57 46
Cu-Ba-Cr(II) 59 60
Cu-Ca-Cr 68 49
Cu-5r-Cr 58 48
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Fig. 6. Changes of % conversion of furfural with
time. Reaction tempetrature: 200°C, catalyst weight:
0.30g, feed rate of furfural: 2.60mi/hr.
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Fig.7. EPR spectrum of copper-chromium oxide catalyst reduced in H, at 160 °C.
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Fig. 8(a). EPR spectrum of copper-barium-cheo-

mivm oxide catalyst oxidized in air at 260°C.
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Fig. 8(b). EPR spectrum of copper-barium-chro-
miun oxide catalyst after ammonia adsorption.
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Fig.9. EPR spectrum of copper-chromium oxide
(1%) on silica after ammonia adsorption.
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