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Fig. 1. NH3-TPD Spectra of M-ZSM-5s (M:H,
Li, Na).

Table 1. Time-on-stream of 20%MgO/Li-ZSM-5 catalyst.*

Time-on- p-Cym.  m-Cym. (oY Analysis of catalysts

stream (hr) conv. (%) recov. (%) purity (%) BET (m2/g) Py.{umol/g) Coke (wt%)
0 89.0 100 97.0 254 172 0

1,000 72.0 95 99.0 190 136 6

Regenerated** 88.0 100 97.0 256 168 0

* Si/Al=42.0, Li/Al=1.34, Temp.=450°C, SV=200hr"! (WHSV=2.45hr"1)
** Calcined after 1,000hrs’ run in 10%0, at 530°C.
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[Beckmann Rearrangement ]
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Fig. 2. Influences of Si/Al ratios of ZSM-5 on
the rearrangement.
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Fig. 3. Influences of acid amounts (4-methyl-
quinoline adsorbed) on the external surface
of ZSM-5 on the rearrangement.
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Fig. 4. Influences of the ESA of ZSM-5 on the
rearrangement.

100

o
80} é

o
Conv.
60+ /
Sel.

a

Oxime conversion (%)
Lactam selectivity (%)

ol .
0 20 40 60 80 100
Crystallinity (%)

Fig. 5. Influences of the crystallinity of ZSM-5
on the rearrangement.
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Hydrothermat Synthesis of ZSM-5(Si/Alz2000)
(B)Liquid Phase Crystallization
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Fig. 6. Estimated model for liquid-phase crys-
tallization.
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Fig. 7. Influences of TMCS treatment of ZSM-
5 on the rearrangement.
Catalyst:
No. 1; Non-treated,
No. 2; TMCS = 0.6ml/g. (100°C),
No. 3; TMCS = 0.6m1/g. (350°C),
No. 4; TMCS = 1.2ml/g. (350°C).
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Fig. 8. Temperature dependence of FT-IR
spectra of adsorbed oxime on ZSM-5 (Si/Al
=1640).

A: Evacuated at 500°C,

B~ E: Oxime adsorbed, then evacuated at
35°C (B), 100°C (C), 250°C (D), and 400°C
(E). (Lactam carbonyl peak at 1637cm™ can
be recognized even at 100°C in C).
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Pyridine Picolines

Table 2. Influence of ion-exchange in ZSM
zeolites in the synthesis of pyridine bases.

Yield/% based on aldehydes

Catalyst picolines
pyridine Total
- 7- B-
H-ZSM-5 42 3 S 11 61
T1-ZSM-5 63 6 3 9 81
Pb-ZSM-5 60 7 4 8 79
Co-ZSM-5 57 6 8 7 78
Zn-ZSM-5 58 6 6 9 79
T1-ZSM-111] 60 5 5 8 78
Pb-ZSM-11| 57 5 5 9 76
Ag-ZSM-5 42 3 6 11 62
Cu-ZSM-5 42 3 5 10 60
Ni-ZSM-5 42 3 4 11 60
W %:E ic gﬁ <L 120
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Studies on the Acidity Control and the Catalysis of the Pentasil Zeolites

Hiroshi Sato
Sumitomo Chemical Co., Ltd., Organic Synthesis Research Laboratory

The following three vapor phase reactions were examined over pentasil zeolites, and the high
catalytic performances were obtained. The elucidation of the active sites for each reaction was

partly successful.

In the para-selective dealkylation of cymenes, Li-ZSM-5 impregnated with MgO was found
to exhibit a high selectivity due to the proper weak acidity of Li* cation.

In the Beckmann rearrangement, the high lactam selectivity as 95% (at a 100% conversion
of oxime) was obtained over the extremely high silicious pentasil zeolite (with no acidity)
which was treated with trimethylchlorosilane (TMCS). The active site for this rearrangement
was elucidated to be a neutral silanol group on the external surface of zeolite.

In a vapor phase synthesis of pyridines over ZSM-5, the yield was improved (Yd.=281%)
by the ion exchange with metal cations such as TI(I) or Pb(II) etc.



