Korean Chem. Eng. Res., Vol. 43, No. 5, October, 2005, pp. 566-570

CIHEAIZZEIEIC/AS| 4ot 3 Old=iES A+

- BHHAL - O[FT" - ZMET - ofgRy

ok

g4

eIl R
305-600 thzdA] FAd /3= AR 35-1
*oharsleld el 3sly|es
305-600 THAA] 44355 2 100
sy Jdasdsisty)
305-764 THAA] £49- F% 220
(2005 7€ 25 A4, 2005 9 22 A

Study on the Hydrogenation and Isomerization Reaction of Dimethylcyclopentadiene

Byung Hun Jeong, Jeong Sik Han , Jeong Ho Lee*, Seong Bo Kim* and Bum Jae Lee**

Agency for Defense Development, P.O. Box 35-1, Yuseong-gu, Daejeon 305-600, Korea

*Advanced Chemical Technology Division, Korea Research Institute of Chemical Technology, 100, Jang-dong, Yuseong-gu, Daejeon 305-600, Korea
**Department of Fine Chemical Engineering, ChungNam National University, 220, Gung-dong, Yuseong-gu, Daejeon 305-764, Korea

(Received 25 July 2005; accepted 22 September 2005)

2 o

olF18]d EE3ErslrEA 3F5HEQ! methyleyclopentadiene dimer(MCPD)2] =43} 3 oA 3lHkg-of 3t A5
Yot Exo ShE- 25HA|19] A48Eg: Fofl o shikgell o3l AZHATh 4 150 7S 13 48} 6k
&2 100 °CO)/de] Wb FollA = tholH 7t 8l E o] Bu-mrt Aol T AT 12} 543} ¥E3-of 2] sfo]
DHDMCPD|dihydrodi(methylcyclopentadiene)] 7} A3 & ¥ 23} £4380H8-S %18 5to] THDMCPD|tetrahydrodi
(methylcyclopentadiene) |5 #2313+, 23} WFS-2E=FHof| 23 exo} endo HIE0] WIE It 34714 93
o] ¢t 7[NSV ARSI O R &2 1, 22F A8 1S 9819 B3 endo THDMCPDZEH-E] exo HEfZ
o] ol dsuk-g-of SR ls}t dFulEa 22 S Ast FEFuel DAL FulE ARg-slel Sl 8738 v wsiSict.

Abstract — The study on the hydrogenation and isomerization of unsaturated bicyclic hydrcarbon compounds using
methylcyclopentadiene dimer (MCPD) was carried out. Exo compound was prepared through isomerization reaction
after two hydrogenation reaction steps. In the first hydrogenation reaction which needs one mole of hydrogen, the for-
mation rate of monomer was increased as dimer was decomposed at reaction temperature above 100°C. At first hydro-
genation, DHDMCPD [dihydrodi(methylcyclopentadiene)] was formed and second hydrogenation was proceeded to
produce THDMCPD [tetrahydrodi(methylcyclopentadiene)], the ratio of exo to endo THDMCPD was varied by the con-
trol of 2nd hydrogenation temperature. To improve the process, continuous Ist and 2nd hydrogenation conditions were
established by using the 2nd stage heat controllable reactor. Also, catalytic activities were compared by the use of halo-
genized aluminum, metal halides and solid acids catalysts on the isomerization reaction from endo to exo THDMCPD.

Key words: Dimethylcyclopentadiene, Hydrogenation, Isomerization, Second Stage Heat Controllable Reactor, Halog
enized Aluminum
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Scheme 1. Hydrogenation reaction of MCPD.
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Scheme 2. Hydrogenation reaction of DHDMCPD.
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Fig. 1. Apparatus for continuous hydrogenation of MCPD.
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Scheme 3. Isomerization reaction of endo-THDMCPD.
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Fig. 2. Apparatus for the isomerization of endo-THDMCPD.
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Table 1. Decomposed product of MCPD depending on reaction tem-
perature Reaction condition - space velocity: 0.5/hr;g, hydrogen
pressure: 5 kg/cm?

Conversion to
DHDMCPD (%)

24
27
64
79
86

Reaction
Temp.(°C)
30
50
70
100
150

Decomposed
product (%)

0.99
1.10
1.16
1.86
5.39

100.0

99.8
99.6
99.4
99.2
99.0 A
98.8

Conversion (%)

98.6

98.4

98.2

98.0 : : ; ; :
25 5.0 10.0 15.0 20.0

Hydrogen pressure (kg/cmz)

Fig. 3. Effect of hydrogen pressure on the first hydrogenation of
MCPD.
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Fig. 4. Effect of space velocity on the first hydrogenation of
MCPD.
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Fig. 5. Effect of reaction temperature on the hydrogenation of

DHDMCPD.
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Fig. 6. Effect of hydrogenation temperature on the ratio of exo
to endo THDMCPD.
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Table 3. Comparison of various acid catalysts on the isomerization of
endo-THDMCPD

Conversion (%)

Catalyst Conversion (%)

at 50°C at 200°C
AICI, 95.45 Catalyst decomposed
Montmorillonite K10 74 27.1
Montmorillonite KSF 82 295
ZSM-5 8.6 347

Catalyst: 10 wt%, Reaction temperature: 50 °C, 200 °C, Reaction time: 12 hr

Table 4. Effect of Lewis acid catalysts on the isomerization of endo-

THDMCPD
Catalyst Conversion (%)

AICI; 95.45
AlBry 96.88
All, 94.20
AI[OCH(CH,), [ 1.52
FeCl, 8.60
ZnCl, 4.73

Catalyst: 10 wt%, Reaction temperature: 50 °C, Reaction time: 12 hr

Table 2. Preparation of THDMCPD from the continuous hydrogenation reaction

1st hydrogenation temperature (°C) 2nd hydrogenation temperature (°C)

Conversion (%)  Exo-THDMCPD (%)  Endo-THDMCPD (%)

100 200
100 210
100 220
100 230
100 240
100 250

90.04 26.85 73.15
91.60 29.14 70.86
93.66 31.42 68.58
95.42 33.19 66.81
96.80 35.74 64.26
99.83 45.78 54.22
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DCPD : dicyclopentadiene
DHDCPD . dihydrodicyclopentadiene
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DHDMCPD  : dihydro di(methylcyclopentadiene)

THDMCPD  : tetrahydro di(methylcyclopentadiene)
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