HWAHAK KONGHAK Vol. 33, No. 5, October, 1995, pp. 598-604
(Journal of the Korean Institute of Chemical Engineers)

2-Propanol E4-3} 4kS9| K2 nE

ZEN - 01218 - Hei - LiET(T - S
AP $AT Y HTATY-
(19953 39 179 A<, 1995%d 64 219 )

A Kinetic Study of the Dehydrogenation of 2-Propanol

Tae-Gyung Kim, Hwaung Lee, Yonsoo Chung, Byung-Ki Na' and Hyung Keun Song

Division of Chemical Engineering, KIST
(Received 17 March 1995; accepted 21 June 1995)

f ¢

RuZ @Aets} g-Fojtd AH A7) Zo) & Al4-3le] o]¥ ub-g7]ol| 4] 2-propanol®] &3} ubg £ 248
Ttk r=ke*Cp/(1+Ky*Ca) o] S EAE 7HAslG on, 7|43 Aatel e uhe £x4E 742 F3igch
259 s AHuy] #8lo k,=k, exp(—E/RT)E 7}t ) Acetoned] FHHYAF K= 259 &
Folxut 7t AP Lol YA Aarstal W3} Wi o ng AR A s HERE sk
AAAure9) £ x7h Hajukg el Ay} wEo, acetoned] ¥E7F FrHHSE wkSS ) i) A4l
w4 A9 AMS-3te] 2-propanol ZAubSollM X9} acetone ¥x2] A%E EFE T Aok

Abstract—The rate of dehydrogenation of 2-propanol was obtained using a differential flow reactor over
ruthenium catalysts supported on alumina and activated carbon. The reaction rate was derived as r=k,*C,/(1
+K4*C,4), which was calculated on gas phase and liquid phase reactions. In order to consider the effect
of reaction temperature, k,=k, exp(—E/RT) was assumed. The equilibrium constant, K,, of acetone adsorp-
tion was assumed to be constant because the variation was small over the narrow temperature range. The
reaction rate of gas phase was faster than that of liquid phase, and it was decreased as the concentration
of acetone increased. The rate equation could express the effect of temperature and acetone concentration
on 2-propanol dehydrogenation reaction.
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Fig. 1. Schematic diagram of 2-propanol dehydrogenation
reaction system.
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Fig. 2. The effect of temperature on the reaction rate of
2-propanocl dehydrogenation.
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Fig. 3. Arrhenius plot of 2-propanol dehydrogenation.
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Fig. 4. The effect of acetone concentration on the liquid
phase reaction rate of 2-propanol dehydrogenation
reaction. Line is from Eq. (8).
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Fig. 5. The effect of acetone concentration on the gas
phase reaction rate of 2-propanol dehydrogenation
reaction, Line is from Eq. (9).
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Table 1. Concentration of reactants at different temperatures
Temp.(K) Cyp(mmol/l) Ca(mmol/)

Lig. phase 333 13060 0 50 100 150 200
343 13060 0 50 100 150 200
353 13060 0 50 100 150 200

Gas phase 362 33.66 0 0.1384 0.02767 04151 0.5534
375 3249 0 0.1335 0.2671 0.4006 0.5342
380 32.06 0 0.1318 0.2636 0.3954 0.5271

Table 2. Temperature dependence of k and K, obtained
from the regression of the experiméntal data at
each temperature

Temp.(K) k K4
Lig. phase 333 147X107* 0.00884
343 1.92X107* 0.00985
353 453X107* 0.0111
optimum temp. dependent 0.0176
Gas phase 363 0421 127
375 191 1.07
380 240 145
optimum temp. dependent 1.71
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Fig. 6. The effect of acetone concentration on the liquid
phase reaction rate of 2-propanol dehydrogenation
reaction. Line is from Eq. (11).
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Fig. 7. The effect of acetone concentration on the gas
phase reaction rate of 2-propanol dehydrogenation
reaction. Line is from Eq. (12).

7} Aurg
_ (—219+1.79%10°%/T—3.61 X 107/T*) X C,
v 1+162 C,
(mmol/hr-g) (12)

Fig.63} 7& £x4 (113 (12) & o1 &3t AP
oJE}E EARRF A, Fig 45} 59 wislx Azl

Table 3. Reaction rate of 2-propanol dehydrogenation for
different catalysts

Catalyst Reaction  Reaction velocity
temp.(K) (mmol/hr-g)
5 wt% Ru/carbon 362 164
5 wt% Ru/carbon” 363 6.7
5 wt% Ru/AlO; 363 9.2
3 wt% Ru/AlOs 363 47
Cu-Zn (BASF K3-110) 383 20
Raney Nickel 363 124
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