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A Study on the isomerization reactions of
Tricyclopentadiene Derivatives using aluminum
chloride(AlCls) catalyst( I)

Hyunhye Joo* - Hyeong Uk Joo* - Chang-Sun Park* - Jeong-Sik Han**"

ABSTRACT

Tetrahydrotricyclopentadiene(below THTCPD) isomer is a good candidate for the high
performance liquid fuel component because of high density and heat of combustion value. But it
has bad fluidity. The object of this study was to find out the optimal reaction condition to
improve the fluidity of THTCPD because initial reactant is solid state, So we have carried out
isomerization reactions using aluminum chloride catalyst under varying the reaction condition
such as reaction temperature and reaction solvents.

The results showed that when using aluminum chloride catalyst, isomerization reaction was
more active in dichloromethane(methylene chloride: MC), 1,2-dichloroethane(ethylene chloride: EC)

and chloroform than n-hexnae and toluene and was effected by reaction temperature.
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Fig. 1 THTCPD Synthesis Reaction
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Table 1. Reaction conditions of Isomerization
Reaction
THTCPD Solvent* Catalyst
g 10 30 3
Mwt 202.34 - 133.34
mol 0.049 - 0.0225
*  Solvents Dichloromethane(Methylene  Chloride: ~MC),

1,2-Dichloroethane(Ethylene Chloride: EC), Chloroform, n-Hexane,

Toluene.
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Fig. 2 GC spectrum of THTCPD at room temperature
(20C); (a) reactant, (b)~(f) product
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Fig. 3 Effect of solvent on the isomerization
reaction of THTCPD : 20C.

32 31
Fig. 4= 120 THTCPD2] ©]43} HeF
GCE =43 Spectrumolth. L3} FAls)
EC, MC, Chloroformo|A]¢] #kg-o] 7} -
392, Fig. 29 vt S W Chloroform
W32 ERislel] og WA EHE I A
o, MC9 ECE 195 peak 9|9

1o o 4 b

o] 34

main peak

A THTCPD | 20.06
19.51/
19.81/
EC 19.88
19.49/
19.81/
=t MC 19.87
i L 19.50/
: || 1 ® Chlono | 19:81/
e e form | 19.87
)
- >, R-J"- i f,- AL Toluene 20.05
||]T -
-
A J1ae ) 1_1 S L n-Hexane | 20.09

Fig. 4 GC spectrum of THTCPD at high temperature(40

~100C); (a) reactant, (b) 40C, (o) 80C, (d) 6
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Fig. 5 Effect of solvent on the isomerization
reaction of THTCPD
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Fig. 6 GC data about each solvent at Low T reaction
; 0C 5 a, reactant ; b, ¢, d, e, f, product for
each solvent after 3 hours.
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Fig. 7 Effect of solvent on the isomerization
reaction of THTCPD : 0C.
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