J. of Korean Ind. & Eng. Chemistry,
Vol.3, No.4, December 1992, 710-716

ofdzlo AMElA Fl=2HU 50| o

gt
Ol LI HIMO|E BiMo £E 25 nH

U2

Foldi stz ol shabgats)
(1992 9% 159 A4, 1992+ 1049 159 A9)

Kinetics of Ethyl Phenylcarbamate Synthesis
by the Oxidative Carbonylation of Aniline

Nae-Joung Park and Jae-Keun Park

Dept. of Chem. Eng., College of Eng., Hong-Tk University, Seoul 121—791, Korea
(Recetved September 15, 1992, Accepted October 15, 1992)

2 D dl"s dAlupelo| EE 120°C, 79 atmel A Ao F4-dnle} A3} el F4-E 22| Zale opdale 4
34 7}_.5".%5} 3ol o)ste] gAsich AR AaF AMgEslon M-SR E FAlsn ARG FAH 3
At 5AIZE uhEF A#EE 100%, AdE+s= 95%0]|d 2 v 24 Pd2w)7} RhZvlzc} 47t a7} $9ho 23
249 &84S KI>KBr>KCl welgiet. 75CelA 120CAolol A 229 F7)d we} uhe-4r7) 719 o] e
ARy 1xuh8019 2 A3 o A= 5% Pd/C 5% Rh/Coll A 2z} 5.647, 5,780 keal/mole] Q).

Abstract: Ethylphenyl carbarmate(EPC) was synthesized by oxidative CO carbonylation of aniline in the presence of
transition metal catalysts and alkali metal halide cocatalysts at 120°C under the pressure of 79atm. Oxygen gas was
used for oxidizing agent. Kinetics of the reaction was studied and activation energies with different catalysts were esti-
mated. About 100% conversion to EPC and 95% selectivity was obtained in 5 hour reaction. 5% Pd/C was more effec-
tive than 5% Rh/C. Effectiveness of cocatalysts was in the order of KI>>KBr>KCI. As the temperature increased from
75C to 120°C, the conversion rate increased. The reaction was apparent first order and the acitivation energies with 5
% Pd/C and 5% Rh/C were 5.647 and 5.780 kcal/mol, respectively.
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Fig. 1. Apparatus for ethyl phenylcarbamate
synthesis.
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€ (10min), 10C/min
Sample Size : 1 4l
Flow rate : 100cm®/s
Split ratio : 100
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Fig. 2. Effects of various catalysts on the oxidative
carbonylation of aniline(aniline 40mmol, eth-
anol 60ml, reaction temperature 120C, total
reaction pressure 79atm).

1 5% Pd/C 0.250g, KI 1mmol

: 5% Rh/C 0.250g, KI 1mmol

: 5% Pd/C 0.250g, KBr 1mmol

1 5% Pd/C 0.250g, KCl 1mmol

1 5% Pd/C 0.250g only

5% Rh/C 0.250g only
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Fig. 3. Effects of the amount of catalyst on the oxi-
dative carbonylation of aniline(aniline
40mmol, ethanol 60ml, potassium iodide
Immol, reaction temperature 120°C, total re-
action pressure 79atm).
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Fig. 4. Effects of reaction time at different tempera-
tures on the oxidative carbonylation of ani-
line(aniline 40mmol, ethanol 60ml, palladium
5% on activated charcoal 0.250g, potassium

iodide 1mmol, total reaction pressure

79%atm).
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Fig. 5. Effects of reaction time at different tempera-
tures on the oxidative carbonylation of ani-
line(aniline 40mmol, ethanol 60ml, rhodium
5% on activated charcoal 0.250g, potassium
lodide 1 mmol, total reaction pressure

79atm).
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Fig. 6. Relationship between In(1-X,) and reac-
tion time on the oxidative carbonylation of
aniline in the presence of palladium 5% on
activated charcoal 0.250g(anihne 40 mmol,
ethanol 60ml, potassium iodide 1 mmol, total
reaction pressure 79atm).
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Fig. 7. Relationship between In(1—X,) and reac-
tion time on the oxidative carbonylation of
aniline in the presence of rhodium 5% on
activated charcoal 0.250g(aniline 40 mmol,
ethanol 60ml, potassium iodide 1 mmol, total
reaction pressure 79atm).
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Table 1. Apparent Rate Constant of Ethyl N-
Phenylcarbamate Synthesis

k’(hr)
Temperature Palladium 5% Rhodium 5%
c) on activated on activated
charcoal charcoal

75 0.268 0.220

90 0.405 0.340

105 0.526 0.438

120 0.691 0.583
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Fig. 8. Relationship between apparent rate constant, k',
and reciprocal absolute temperature on the oxida-
tive carbonylation of aniline(aniline 40 mmol,
ethanol 60ml potassium idoide 1 mmol, total reac-
tion pressure 79atm).
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