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Abstract — The catalytic cracking gb-cumylphenol, a major component of the byproduct for the manufacturing process of
phenol was studied over various zeolites with different acidities and pore struptGuasylphenol was decomposed to phe-
nol anda-methylstyrene, howeveti-methylstyrene was consecutively converted to various materials such as indenes and its
dimers. With installing a distiller on the batch reactor to separatethylstyrene from the reactor, the yieldoemethylsty-
rene was considerably improved. Conversiop-oftimylphenol was high on the catalyst with a large amount of acid site. The
consecutive conversion afmethylstyrene was suppressed on the zeolite catalyst with small size pores. The catalyst with large
size pores showed high conversion irrespective of a small loading amount of catalyst, while the product yield was low due to

additional conversion afi-methylstyrene within its large pore.
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Table 1. Characteristics of catalysts used

Surface area Pore diametér

Catalyst  Si/Al ratio (m?g) (A) Source
FER 8 340 42X 54 Tosoh Corp.
MFI 20 400 5.3X 5.6 synthesized
MOR 10 410 6.5 7.0 JRC-Z-HM(20)
12 380 " dealuminated
64 350 " Tosoh Corp.
120 370 " dealuminated
FAU 15 680 7.4< 7.4 PQ Corp.
3 570 " JRC-Z-HY(5.5)
20 390 " Tosoh Corp.
BEA 12 690 7.6X 6.4 PQ Corp.
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Fig. 1. Schematic diagram of the batch reactor with a distiller for the
catalytic cracking of CuPh.
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Fig. 2. Catalytic cracking of CuPh over various zeolite catalysts at the
single batch reactor at 240C.
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Fig. 3. Catalytic cracking of CuPh over MOR(64) and BEA(12) cata-
lysts at the single batch reactor at 246C.
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Fig. 4. Variations of product yields with conversion in the catalytic
cracking of CuPh over various zeolite catalysts at the single
batch reactor at 240°C.
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Fig. 5. Yields of AMS and phenol in the catalytic cracking of CuPh
over BEA(12) catalyst at the batch reactor with a distiller.
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Table 2. Cracking of CuPh over various zeolite catalysts at the batch
reactor with a distiller at 300°C

Zeolite  Si/Al ratio Amount of acid Yield (%)

site(mol<10* - g Phenol AMS  Sum

FER 8 9.4 37 34 71
MFI 20 4.0 24 23 47
MOR 10 7.7 51 45 96
12 6.5 28 24 52

64 13 14 8 22

120 0.7 7 2 9

FAU 15 16.7 59 37 96
3 14.7 45 41 86

3? 11.7 30 29 59

F 10.4 26 23 49

F? 8.9 18 18 36

BEA 12 6.5 42 40 82

aDifferent amount of acid site is due to the difference in thehl content.
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Fig. 6. TPD profiles of ammonia from various zeolite catalysts.
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