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Abstract — This research was about anti-polymerization both in the purification process of high purity cyclopentadiene from
C5 fraction and in synthesizing norbornene via Diels-Alder reaction. During the purification process of HPCPD, high reaction
temperature reduced polymerization reaction as a side reaction better than low temperature. The TISP among the inhibitors got
the higher rate of CPD conversion, and over 100 ppm of the concentration of inhibitor was suitable for stable CPD production.
In addition, the synthesis of norbornene using inhibitors reduced the side reaction, but the selectivity of endo and exo nor-

bornene form was not affected by the use of inhibitors.
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Table 1. Composition of typical C5 fractions (weight percent)

Type of C5 Weight percent (%)
Paraffins iso-§ 15
n-G 20
cyclo-G 1
Olefins 1-Pentene 4
2-Pentenes 6
Methyl butenes 8
Cyclopentene 2
Diolefins Isoprene 15
Cyclopentadiene and dicyclopentadiene 15
Pentadienes 10
Acetylene, Aromatics, and other 4
Total 100
C5-fraction
— > Dimerizatior} of
cyclopentadiene
e Remaining
Distillation — .
CS5-fraction

l

Monomerization of
dicylopentadiene

'

High purity
cyclopentadiene

High-boiling
components

Fig. 1. Block diagram for the separation of cyclopentadiene from C5-
fraction.
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2. The interaction of CPD with pyperilene.
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s k I
+ CH/~CH—C=CH, # CH=CH,
2

Fig. 2. CPD reaction in C5-fraction in the process.
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Fig. 3. Polymerization of norbornene.
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Fig. 4. Diels-Alder reaction of CPD and butyl acrylate.
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Fig. 5. Schematic of reactor.
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Fig. 7. The effect of reaction temperature on CPD concentration in C5-
fraction with inhibitor IPON 0.1% and TISP 0.1%.
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Fig. 8. The effect of reaction temperature on DCPD concentration i
C5-fraction with inhibitor IPON 0.1% and TISP 0.1%.
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Fig. 9. The effect of inhibitors (0.1%) on CPD and DCPD concentra-
tion in C5-fraction at 180°C.
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Table 2. The effect of inhibitor type and concentration on the ratio of endo/exo conversion (at 180)

Inhibitor Exo norbornene (wt%)

Endo norbornene (wt%)

Without inhibitor 36.58 38.33 79.24 15.28
Hydroqui-none 0.3 wt% 44.56 45.17 97.48 2.19
0.5 wt% 43.76 44.46 97.72 1.84
0.7 wt% 43.87 44.54 97.10 2.37
1.0 wt% 44,51 44.50 97.68 1.99
1.2 wit% 44.65 44.69 97.88 1.96
TISP 0.5 wt% 43.76 44.82 94.92 2.73
0.7 wt% 43.37 44.64 97.07 1.58
1.0 wit% 44.67 43.15 95.77 2.69
1.2 wt% 44.37 43.66 95.72 2.46
IPON 0.3 wt% 44.60 44.93 96.76 2.17
0.5 wt% 44.03 44.45 97.01 1.79
0.7 wt% 43.97 44.14 95.36 2.34
1.0 wit% 44.89 44.83 96.40 2.21
1.2 wit% 44.81 4459 96.04 2.29
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