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F1 HieoFsy o) r— Mz w7 = 7 — Vo stk Fb
i c ylelde ( % ) ~ f HzOz
entry catalystb Ti-content / T ON* parﬁ sel:
mmol (g-cat.) total HQ CL p-BQ (%) conv. (%) eff.? (%)
1 Ti-YNU-2 (250, 10) 0.18 923 743 584 6.1 9.8 92 88.4 83.2
2 Ti-YNU-2 (250, 30) 0.16 786 59.2 452 7.4 6.7 88 82.9 71.5
3 Ti-YNU-2 (250, 50) 0.16 704 53.0 384 6.5 8.1 88 90.3 58.7
4 Ti-YNU-2 (300, 10) 0.20 444 422 275 4.6 10.1 89 67.8 62.2
5 Ti-YNU-2 (300, 30) 0.10 127 5.7 2.6 1.4 1.7 76 20.1 28.2
6 Ti-YNU-2 (300, 50) 0.07 118 4.1 1.5 1.0 1.7 76 14.2 29.1
7 Ti-MCM-68-cal 0.25 272 323 222 8.3 1.8 74 63.3 51.1
8 Ti-MCM-68 0.25 150 17.1 11.1 5.5 0.5 58 34.0 50.1
9 TS-1 0.36 50 8.4 4.7 3.7 0.0 56 25.2 334

a Reaction conditions: phenol (PhOH), 21.05-21.85 mmol; catalyst, 20 mg; H,0,, 4.12—4.55 mmol; temperature, 100°C; time,

10 min.

b First and second values in parentheses are steaming temperature, #/°C and steam pressure, p/kPa, respectively.

¢ Determined by ICP analysis.

d Turnover number (moles of [hydroquinone (HQ) + catechol (CL) + p-benzoquinone (p-BQ)] per mole of Ti site) .

e Product yields based on added H,O, after exhaustive acetylation of the products with excess (CH3C0) ,0-K,COs, the derivatized
products were analyzed by GC (0.25 mm X 30 m X 1.00 zm DB-1 column, internal standard: anisole, detector: FID).

/ Selectivity to para-isomers of dihydroxybenzenes and quinones (moles of [HQ + p-BQ] per moles of [HQ + CL +p-BQ]).

g Efficiency of H,0, utilization (moles of [HQ+ CL + p-BQJ per mole of H,O, converted) .

catalyst Q/ /]/f;/l/
H,O
22 HO
OH
[:j/ <$$mm>
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H20, —>EA%
o—B()
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SR L CERIUE D K - 72,

6.3 EVWEMEREDEREE

Ti-YNU2 DIEFIZEWIHEEO R Kz & L0 5
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(A)

(B

Kubelka-Munk
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FEA LIRS S FIEL TV A T L AVRIBE S L7z,
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Creation of New High-performance Titanosilicate Catalysts
through the Control of Defect Sites as a Key Factor

Yoshihiro Kubota and Satoshi Inagaki

Division of Materials Science and Chemical Engineering, Yokohama National University

A highly crystalline composite of pure-silica MSE-type precursor with organic structure-directing agent
(OSDA) was synthesized by the use of dry-gel conversion (DGC) method, and the material was named YNU-
2P. Time-course investigation showed that *BEA phase appears at a very early stage of the crystallization
followed by the transformation to MSE phase. The presence of significant site defects in the YNU-2P caused the
collapse of MSE framework during calcination. The defects were partially filled up with Si by a steaming
treatment, stabilizing the MSE framework. Complete removal of the OSDA by calcination gave a microporous
pure-silica material YNU-2. The remaining site defects in the YNU-2 allow the atom insertion into the
framework. After optimizing the conditions for steaming and vapor-phase TiCly treatments, an efficient
introduction of Ti into the framework was successful to give a new microporous titanosilicate Ti-YNU-2. This
material was proved to be a high-performance catalyst, exhibiting remarkably enhanced performance compared
to Ti-MCM-68 that is known to show superior performance to TS-1 for phenol oxidation using H,O, as an
oxidant. A hypothesis explaining the reason for extremely high activity and selectivity was proposed.

Key words: titanosilicate, MSE-type, Ti-YNU-2, defect, steaming, hydrogen peroxide, phenol oxidation
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