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Effect of Cr Species in Cr0.-Y,0; Catalyst on Chlorine/
Fluorine Exchange Reactions
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Abstract: CrO,-Y,O;catalysts were prepared by a deposition-precipitation method and tested by fluorinating 2-chloro-
1,1,1-trifleuoroethane (HCFC-133a) to synthesize 1,1,1,2-tetrafluoroethane (HFC-134a). Using Raman spectrum and
X-ray powder diffraction (XRD) technique, we found that the atmosphere and the temperature during the calcination
process greatly influenced the CrO, species in the catalysts. When the catalyst was calcined in nitrogen and then in air
at different temperatures (7) (NAT), the Cr species changed from CrO; to YCrO, and YCrO; with increasing calcination
temperature. The NAS500 catalyst showed better stability than the catalyst calcined in air at 350 C  (the A350 catalyst),
because the YCrO, species formed during calcination could transform into an active species during the pre-
fluorination process and the coke deposition was inhibited on the catalyst surface during the reaction.
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Chlorine/fluorine exchange reaction
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Fig.1 Raman spectra of Cr0.-Y,0; catalysts under

Raman intensity (a.u.)

different calcination atmospheres
“N” denotes catalyst being calcinated in N, atmosphere, “A” denotes

catalyst being calcinated in air,“350” denotes being calcinated at 350 C.
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Table 1 Surface area, water-solubility and
HCFC-133a conversion for catalysts under different
calcination atmospheres

Conversion of

Catalyst S/(m*-g™) Water-solubility(w, %) HCFC-133a(%)"
A350 33 6.2 20.8
NA350 20 5.1 14.4
N350 15 1.1 3.5

‘Relative percentage of water-soluble Cr in the solution was detected
by inductively coupled plasma technique, by dipping catalysts in
deionized water for 4 h. "Reaction temperature is 320 C.
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Fig.2 Raman spectra of catalysts calcined at
different temperatures
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Table 2 Relative percentage of o, 3, and vy peaks for
catalysts calcined at different temperatures

Catalyst (%) B(%) v(%)
NA350 20 38 42
NAS500 23 64 13
NA600 44 49 7
NA800 69 31 0
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Fig.3 XRD patterns of catalysts calcined at
different temperatures
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Table 3 Surface area, water-soluble, and conversion
of HCFC-133a for catalysts calcined at different

temperatures
. Conversion of
Catalyst S/(m?-g™) Water-solubility (%)
HCFC-133a (%)

NA350 20 5.1 14.4
NAS500 26 2.6 17.0
NA600 18 1.3 9.7
NAS800 11 0.8 3.3
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Fig.4 Stabilities of A350 and NA500 catalysts at
320 °C (a) and 380 °C (b)
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Fig.5 Raman spectra of catalysts after stability
tests at 320 °C (a) and 380 °C (b)
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