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Abstract — In this study, thermal decomposition characteristics of exo-tetrahydrodicyclopentadiene (exo-THDCP)
composed with a single compound were analyzed by using a flow reactor. The experiments were carried out at 500 °C,
50 bar and the products of each flow rate condition were analyzed by using a GC/MS. As a result, it was confirmed that
exo-THDCP was decomposed mainly into cyclic compounds and a part was isomerized by heat. As the flow rate was
increased, the kinds and ratio of compounds produced through the decomposition and isomerization were decreased. Also, the
conversion rate of exo-THDCP and the amount of heat absorbed during the decomposition were also decreased. The
compounds rapidly produced by decomposition were mainly formed through the radical form of 1-cyclopentylcyclopentene
(1-CPCP) which is one of the intermediates that can be formed from exo-THDCP because it has the lowest activation
energy of 42 kcal/mol.
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Table 1. Chemical formula of exo-THDCP
Fuel

Molecular formula Structural formula

exo-THDCP CioHig
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Fig. 1. Schematics of flow reactor.
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Fig. 2. Intensity peaks of mixtures produced through thermal decom-
position of exo-THDCP.
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Table 2. Ratio of liquid products with change of flow rate

Flow rate Liquid products [area%]
[¢/min] Isomerized Cracked
39 7.4 8.1
66 6.9 4.1
93 4.1 2.4
120 3.9 1.1
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Fig. 3. Conversion rate of exo-THDCP to liquid products with change

of flow rate.
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Fig. 4. Selectivity on thermal decomposition products with change
of conversion rate.
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Fig. 5. Reaction mechanism for thermal decomposition of exo-THDCP.
1. Cycloheptadiene 6. Dimethylcyclopropane
2. Cyclopentadiene 7. Cyclopentane
3. Cyclopentene 8. Toluene
4. Pentalene 9. Ethylcyclopentene
5. Pentene 10. Cyclohexene
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Table 4. Calculated heat of reaction
Flow rate [g/min]
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39 18.2
66 13.5
93 11.8
120 5.7

n = mol number
C, = heat capacity at constant pressure

T = temperature, K
ern = Qproduct -
918l A= F3l exo-THDCPE] o] T71e4% 4%

Pashs AHS LRl 218 & 5 9lovd, ol oA

5} ko] QAR WESe Fojahiz Alzto] grolalol wet

i, 5 Balslis YErk Phah) ahizel 2o sj4g 4 9ok,

Qreactam‘

o= ¢

4. 24 =3

. = —

2 AT = 5P HH371E &85t exo-THDCP2]
f| S0l Balo] 14 o}‘ii

Kul
i
u2
HF

(1) exo-THDCP:= 500 °C, 50 barol|A4] == 1,3-cyclopentadiene,
o 1EY R &

&3l tricyclodecane, adamantane

cyclopentene, cycloheptadiene, pentalene
CERREE R B R
3} e ol g AR Hck,

(2) exo-THDCP®] o] 5715 vkg-
FrobA w8l 9 ol dd st w5 T3l A E =
o] gHaxsh, o] gk A3E iR o 2 AlAkd
A} 2 jhe Aol WAlshs Sd% B 3ol 57
st

(3) Eal kg Aol vl whEA *ﬁ*ﬁl S TR -
CPCP9) radical FEHIE 713 A5 = F o2 FAE =), o=
exo-THDCPZH-H| A4 5= 3= S04 TolA &= 1-CPCP7} A
gl el F o &8t oA 7} oF 42 keal/mol 2 71 S71
il Ao st

=
o

Foshi= Al7ko]

sEEe] T
exo-THDCP2]

(i

rir
>

E
f

compound name 39 g/min 66 g/min 93 g/min 120 g/min
exo-THDCP" 0.222 0.266 0.222 0.222
1,3-cyclopentadiene 0.037 0.043 0.037 0.022
cyclopentene 0.052 0.047 0.036 0.020
cyclopropane, 1,2-dimethyl-, cis- 0.026

1-ethylcyclopentene 0.003

toluene 0.004

cyclopentane, ethylidene- 0.003

1-pentene 0.025 0.020 0.012
1,3-cycloheptadiene 0.035 0.038 0.035 0.021
cyclopentane, 1,3-bis(methylene)- 0.006

pentalene, 1,2,3,3a,4,6a-hexahydro- 0.024 0.019 0.015 0.009
cyclohexene, 4-ethyl-3-ethylidene- 0.002

tricyclo[3,3,0,0(2,8)]octan-3-one, 8-methyl- 0.001

*Reactant, bold = mol number of reacted compound.
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