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Abstract

In this study, hydrogenation of 1,2,3,3,3-pentafluoropropene was performed to produce R-1234yf as an environmentally friend-
ly refrigerant. Palladium based carbon was prepared as a catalyst in the hydrogenation reaction. The effect of reaction con-
ditions including the weight hourly space velocity (WHSV), reaction temperature and ratio of hydrogen and reactants on the
catalytic performance was investigated. Under the identical reaction conditions, the effect of WHSV on the main product se-
lectivity was insignificant, but a high reaction temperature was essential for the good product selectivity. A high product se-
lectivity was also obtained when the ratio of hydrogen and reactants kept less than 1.5. Moreover, a correlation model involv-
ing the statistical approach to predict product yields was developed.
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Scheme 1. 4 stage reaction pathway to yield 1234yf from HFP.
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Figure 1. Effect of WHSV on feed conversion under identical reaction
conditions. Reaction was performed at 348 °K and H,/R1225ye = 2
(mL/mL).
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Figure 2. Effect of WHSV on product selectivity under identical
reaction conditions. Reaction was performed at 348 °K and
H,/R1225ye = 2 (mL/mL).
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Figure 3. Effect of reaction temperature on feed conversion under

identical reaction conditions. Reaction was performed at WHSV = 2

(") and Hy/R1225ye = 2 (mL/mL).
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Figure 4. Effect of reaction temperature on product selectivity under

identical reaction conditions. Reaction was performed at WHSV = 2

(b'") and HyR1225ye = 2 (mL/mL).
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Figure 5. Effect of H2/R1225ye on feed conversion under identical
reaction conditions. Reaction was performed at WHSV = 2 (h'l) and
H,/R1225ye = 2 (mL/mL).
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Figure 6. Effect of Hy/R1225ye on product selectivity under identical
reaction conditions. Reaction was performed at WHSV = 2 (") and
Hy/R1225ye = 2 (mL/mL).
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Table 1. Coefficients and Calculation Enor of the Cormrelation Model

Coefficient R1225ye R245eb R254eb R1243zf
a 2399.070 -231.774 -1198.660 -868.633
b -12.870 0.653 7.281 4.935
c 0.018 0.000 -0.011 -0.007
d -6.520 -7.944 3.423 11.040
e 2.971 0.209 -1.031 -2.148
f -62.686 25.888 19.522 17.276
g 14.055 -6.755 -3.347 -3.953

Error(%) 45 3.5 1.8 1.2

R245¢b, R254eb, R1243zf9] &5 5T 4 I3tk ¥EEE R1225ye
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