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Abstract : Modified mordenites by HF treatement, which have different SiO»/AlQs ratio, and those mixed with 7 -alumina are prepared
and used for catalytic cracking of triphenylmethane(TPM) in micro-activity tester(MAT). Dealumination of mordenites decreased the acid
content but developed secondary mesopores. The conversion and the selectivity of benzene over modified mordenites with the mesopores
were increased. However, for the further dealuminated mordenites, they decreased due to the destruction of pore structure and low acid
amount. Accordingly, the maximum cracking activity and the maximum selectivity of benzene were obtained about 17 SiO»/AlQO; ratio of
modified mordenites. The modified mordenites mixed with alumina enhanced the cracking activity of TPM compared with the pure
mordenites. It can be explained that TPM is cracked at active sites with in large pores of alumina firstly and further cracked into small
molecules in zeolite pores as step mechanism of catalytic cracking.
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Table 1. Surface Areas and Pore Volumes over the Catalysts
Containing Mordenites Treated by HF

BET Surface area Pore volume (cc/g)
Catalyst 5
(m’/g) Micro Meso Total
Alumina(pH 7) 247 0.3455
Alumina(pH 9) 218 0.39%
SMss 500 0.1858 0.0312 02170
FMize 527 01772 0.1034 0.2806
FMi75 533 0.1811 0.1128 0.2939
FMaio 499 0.1698 0.1130 0.2828
FMai5 480 0.1637 0.1288 0.2925
ASM;5(7.8) 323 0.0527 0.2420 0.2047
AFMy74(7.8) 329 0.030 0.2141 0.2671
AFM;75(7.8) 319 0.0604 0.2067 0.2671
AFM2(7.8) 326 0.0554 0.2570 0.3124
AFMy5(7.8) 326 0.0557 0.2274 0.2831
ASM;s(95) 319 00483 02643 03126
AFMi70(9.5) 333 0.0592 0.2933 0.3525
AFM30(9.5) 324 0.0532 0.2959 0.3491
AFM;5(9.5) 309 0.0514 0.3067 0.3581
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Table 2. The Acid Site Types and Strength Distribution in
Alumina Mixed with the Mordenites Treated by
HF Measured by [R-pyridine Adsorption

2ol Eg dFUUE ERE 2

Bronsted acid site (a.u.) Lewis acid site (a.u.)

Catalysts  150C 350C acid strength 150C 350C acid strength
(Al) (BDL) (BI/Al) (A2) (B2) (B2/A2)

SMes/A(78) 09 05 0.6 116 30 0.26
FMps/A(78) 09 05 0.56 83 33 0.40

FMz /A(78) 025 01 0.40 98 25 0.26
SMss/A(G5) 10 07 0.70 116 50 043
FMiz/A95) 09 06 067 89 43 048
FMa7/A(95) 045 03 0.67 86 35 041
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Fig. 3. Conversion and selectivity obtained from catalytic crack-
ing of triphenylmethane on the mordenites treated by
HF (Reaction temperature : 400°C, WHSV : 2.8 hr').
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Table 3. Conversion and Selectivity Obtained from Cracking
of Triphenylmethane on the Alumina (Reaction
Temperature : 400°C, WHSV: 28 hr'})

Selectivity(%)

Preparation Condition Conversion(%)

Benzene Biphenylmethane
pH 7 1.68 17.26 82.74
pH 9 2.76 16.30 83.70
16
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12
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5 _ =
>
s 6 ’
O
4
2 bt
0 i
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Catalyst
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215

Fig. 4. Conversion obtained from cracking of triphenylme-
thane on the catalysts containing mordenites treated
by HF(Reaction temperature : 400°C, WHSV : 2.8 hr'l).
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