%= C-19
FrmREMDEMTRRBSE
Rk 2 34 5 H 25 HBUE

BREES : 14501

MRiER - EBHE (C)

ML : 2008~2010

EHEES 20560720

MREESL (1) ERBAFTEEBEHAFZRAV-EBRMUEMBIERISETOERA AT A
DIEE

HEiEER (FEX) Designof Highly Selective Catalytic Oxidation Process System by Using

Environmental Friendly Oxidant

HERKRE
L E (NISHIYAMA SATORU)
A KRS - KERIFEMER - 2
MEEEZES : 00156126

MR OBEEE (Fn30)

B OHEERE DO « BIP AT 4 N HERDOBRIRT 27 LV OILER, BIRENE <, g
BT WSS ICAZITH D Z E b otz, « « - WL W #EZ2 o, Al 2 & 720
faEmtE UV r— b AL, MAEOREL BT LIz, Sn 2 H5 AL - » - MU — D
FFRSn HEA LML R ) r— X0 L HNAERMTHD - -h 7 e T 7 b OERENRS
<, BEA BUREIED BV BALEUGSICA R TH D Z & MR RB S iz, BAKMEDEE Si/Al o
BEA AT A b ZHWT, BRLAIZ R4 I BUSDOHETTIZHE » THAG T 2 Helml B2 it L7,
PlESEEIC LY, - AT a T 7 b OIEE, BIREN M EL, BB LKRFEOEIFAE K
#LT,

WFFERER OE (530) -

B-Zeolite indicated the highest activity and selectivity for the corresponding ester formation, even
though the acid strength of B-zeolite is weakest. Weak acid sites in zeolites are expected to be an
active site for BV oxidation with H,O,. Higher activity was observed on Sn-supported in BEA than
that in MFI. BEA structure is suggested to be favorable for the BV oxidation. Enhancement of the
activity and selectivity was tried by using a semi-batch reaction system for the BV oxidation with H,O,
aqueous solution as the oxidant. Both activity and selectivity were enhanced by using the semi-batch
reaction system. The semi-batch reaction system reduces the poisoning by water molecules in the BV
oxidation.
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Fig. 1(a) Baeyer-Villiger oxidation of
cyclohexanone over various zeolites
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Fig. 1(b) Baeyer-Villiger oxidation of
cyclohexanone over various zeolites
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Table 1 BV oxidation activity over BEA and MFI

Conv. of Yield of Selectivety

Table 2 BV oxidation activity over Sn/BEA

and Sn/MFI
Conv.of Yieldof  Selectivety H,0,
Catalyst N _—
CH[%] &CL[%] ofe-CL[%] Conv.[%] Efficiency [%]
BEA(75) 53.7 21.7 40.4 89.1 51.7
MFI(75) 10.3 2.24 21.6 60.8 7.82
BEA(0) 0.24 0.07 29.8 29.4 0.49
MFI(e0) 0.13 0.04 32.0 25.0 0.34
5wt% Sn/BEA(®0) 12.8 3.55 27.6 67.4 10.9
Swt% Sn/MFI(0) 2.65 0.64 242 444 2.99

Catalyst CH e-CL of e-CL — H ? f"mim :
(%] (%] (%] o
BEA(75) 28.9 15.0 52.1 45.7 66.8
BEA(=) 0 0 0 1.89 0
MFI(75) 293 0.51 17.6 4.34 25.1
MFI(=c) 0 0 0 1.89 0

Catalyst: 20 mg

Substrate: Cyclohexanone 0.2 ml(2.0 mmol)
Oxidizing agent: 30wt%H,0; aquous solution
0.1 ml(1.2 mmol)

Solvent: Acetonitrile 4.0 ml

Reaction temperature: 303 K

Reaction time: 3 h

Reaction pressure:N, atmospheric pressure

Catalyst: 20 mg

Substrate: Cyclohexanone 0.2 ml(2.0 mmol)
Oxidizing agent: 30wt%H, 0O, aquous solution
0.1 ml(1.2 mmol)

Solvent: Acetonitrile 4.0 ml

Reaction temperature: 373 K

Reaction time: 3 h

Reaction pressure:N, 1MPa
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Fig. 2(a) Yield of e-caprolactone over HBEA
zeolite with various Si/Al in a batch or a semi
batch reactor
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Fig. 2(b) Selectivity of e-caprolactone over HBEA
zeolite with various Si/Al in a batch or a semi batch
reactor

Catalyst: 0.3 g

Substrate: cyclohexanone 3.0 ml (30 mmol)

Oxidizing agent: 30 wt% H,O, aqueous solution
1.5 ml (15 mmol)

Solvent: Acetonitrile 60 ml (1.1 mol)

Reaction temperature: 303 K

Reaction time: 5 h

Reaction pressure: N, atmopheric pressure
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