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Fig. Effect of reaction temperature on reaction rate
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Fig. 2 Effect of Rh concentration on reaction rate
Reaction conditions; 363 K,
all other conditions are the same as in Fig. 1.
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Fig. 3 Effect of 1-butene initial concentration
on reaction rate
Reaction conditions; 363 K,
all other conditions are the same as in Fig. 1.
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Fig. 4 Effect of PPh, concentration on reaction rate
Reaction conditions: 363 K,

all other conditions are the same as in Fig. 1.
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Fig. 6 Effect of H,/CO on reaction rate
Reaction conditions: 363 K,

all other conditions are the same as in Fig. 1.
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Fig. 7 Effect of pressure of syn. gas on reaction rate
Reaction conditions; 363 K,

all other conditions are the same as in Fig. 1.
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Table 1 The kinetic parameter and analysis of error

Model A B k, k, k, k, ks ' 38
1 15.854  30356.41 1.299 0.716 0.678 0.559 0.963 2.214 5.28x1077
2 13.858  30356.41 1.382 -0.214  0.761 -1.195  0.968 - 1.73 x10°°
3 14.236  30356.41 1.41 -0.638 0.76 -0.927 0.97 -0.408  1.07x107’
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Kinetics of Hydroformylation of 1-Butene Catalyzed
by Rhodium Phosphine Complex

YU Chao-ying', ZHAO Pei-ging' , CHEN Ge-xin', XIA Chun-gu'*, YAO Cai-lan', WANG Jin-mei',
ZHANG Jin-hua®, ZHAO Zhi-yuan®, CHEN Yi’
( 1. State Key Laboratory for Oxo Synthsis and Selective Oxidation, Lanzhou Institute of Chemical Physics,
Chinese Academy of Sciences, Lanzhou 730000, China;
2. Jiangsu Taizhou Lingguang Petrochemical Group, Taizhou 225300, China)

Abstract: The detail kinetics of 1-Butene Hydroformylation using RhH( CO) ( PPh, ), as a homogeneous catalyst
was studied. The present kinetic study involves the effects of concentration of catalyst, 1-butene and PPh;, partial
pressures of CO and H, , temperature on the rate of hydroformylation. It was observed that the rate of hydroformyla-
tion reaction was increased with increasing the concentrations of rhodium, 1-butene, temperature and ratio of H, to
CO, decreased with increasing concentration of PPh; and partial pressure of CO. A nonlinear semiempirical kinetic
model has been proposed.

Key words: 1-butene; Rhodium Phosphine Complex; hydroformylation; Kinetics



