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Study on the isomerization of the
saturated-poly-cyclic-compound over zeolite catalyst
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ABSTRACT

This paper presents the results of catalytic endo- to exo- isomerization of saturated poly cyclic
compound. Several zeolites were tested and influences of, Si/Al ratio and Structures of the zeolites on
the reaction were investigated. The results showed that Y zeolites were more active than other zeolites,
because of its large pore size and relative strong acidity. In all Y zeolites with different Si/Al, Y-5.4 is
best. In all the zeolites tested, Y calcined at 450 °C was favorable. Still now the aluminium chioride
catalyst is more active than zeolites. However, considering of environmental problems, corrosion, and

treatment can make the zeolite catalyst substitute the aluminium chloride catalyst.
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Fig. 1 The mechanism on the isomerization of
endo-THDP.
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Table 1 Zeolite Catalyst Provided

zeoie SN Fm e A aren mg
Y 54 54  NH; 2456 700
Y-12 12 H 243 730
Y-30 30  H 2428 780
Y60 60 H 2424 720
Y80 8  H 2424 700
ZSM5-23 23 H - 425
ZSM5-50 50  H - 400
B-Zeolite-150 150 H - 650

- 194 -



Table 2. Results for Isomerization Catalyzed by Zeolite

Zeolite  TWM Light exo ADM endo Heavy x/(n+x)
Feed 0 0.33 3099 000 6756 1.12 31.4
2 0.26 81.61 036 1497 245 84.5
v-54 4 0.48 91.03 0.86 6.66 0.88 93.2
: 8 0.33 94.23 1.09 379 0.5 96.1
23 1.19 9401 195 259 0.15 97.3
2 (.16 7888 000 2060 0.95 79.8
¥=20 3 $.32 80.97 035 17.46 0.99 82.3
‘ 19 090 9166 101 518 1.24 947
2 0.24 63.23 000 3543 1.12 64.1
Y-30 3 0.16 70.30 0.00 2868 0.86 71.0
18 0.4 8094 051 14.04 1.02 85.2
3 024 59.48 0.00 3953 075 60.1
Y—60 5 0.42 63.88 0.02 3342 2.26 65.7
20 - 6,56 7366 065 2355 158 75.8
3 0.2 30.87 0.00 66.91 2.02 31.6
Y-80 5 0.17 31.56 0.00 6804 0.22 31.7
20 0.09 3143 000 66.21 227 32.2
b .. 71 . 016 3083 0.06 6746 149 = 314
LZSM5-23° 5 012 3005 0.06 6850  1.27 30,5
freve i v Ol o0 0,00 3063 009 67.95 7 1.24 31.1
3 0.15 30.23 0.00 6651 3.11 31.2
ZSM5-50 5 0.16 30.92 0.07 67.90 0.95 31.3
20 0.05 3011 0.04 6865 1.15 30.5
‘BfZeo fte—1s - Lo 015 35,68 000 6325 092 36.1
~30700.39 3836 001 5889 2.36 39.4

Vi 0
Lo 19 08 42.05 000 5494 221 434

28 0.2 3168 0.00 6755 057 31.9

Blank 65 0.78 31.06 0.07 6551 258 32.2

Reaction Temperature: 150 °C
Catalyst: powder, 10 wt%

Table 3. Results for Isomerization Catalyzed by AICl;

]ELT)e THCP exo DHDP ADM endo Others N (({:;r)lv.
0 0.36 34.0 0.19 0.10 64.3 1.03 0.0
1 0.47 67.2 0.02 0.15 31.6 0.54 50.9
2 0.46 90.1 0.02 0.28 8.6 0.50 86.6
3 0.44 96.3 0.01 0.39 2.4 0.49 96.2
3.5 0.44 97.2 0.01 0.46 1.4 0.45 97.8

Reaction Temperature: 58 °C
Catalyst: powder, 10 wt%
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Fig. 2 Activity vs. reaction time for the Y-5.4 catalyst
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(Catalyst in reaction mixture was 5 wt%.)
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