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Abstract— Membrane-like 12-molybdophosphoric acid-blended polymer(polysulfone or polyphenylene oxide) film catalysts
were prepared by blending two materials using common solvent(dimethyformamide) or using mixed solvent(niethanol-chloro-
form). and the ctfects of solvent on the catalytic activities of the film catalysts were examined for ethanol conversion and 2
propanol conversion reaction. The film catalyst prepared by using common solvent showed a lower acidic activity and a
higher redox activity than 12-molvbdophosphoric acid, whereas the film catalyst prepared by using mixed solvent showed a
lower or similar acidic function and a higher redox function than 12-molybdophosphoric acid. It was found that the enhanc-
ed redox activity of the film catalysts was mainly due to the fine dispersion of the catalyst through polymer films. The a-
cidic function of the film catalysts was strongly affected by solvent. polymer material, and blending pattern(phvsical blend-
ing or physicochemical blending). It is concluded that heteropoly acid-blended polymer film catalyst can be designed to
meet the need for the selective oxidation reaction by using basic common solvent or by using mixed solvent.
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Scheme 1. Chemical formula of (a) PSF and (b) PPO.
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Fig. 1. IR spectra of (a) PMo, (b) PMo-PSF-D and (¢) PMo-PSF-MC.
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Fig. 2. DSC data of (a) PMo-PSF-D and (b) PSF-D.
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Table 1. Catalytic activities of PMo and PMo-PSF-D for ethanol
conversion at 170 °C

ubyel - olsfed

Table 3. Ethanol conversion and product selectivity over PMo-PSF-
MC and PMo-PPO-MC at 170 °C

Amount of ethanol consumed to
Sum of products

Catalvst produce each product{mol/g-cat h)
’ (molig-cat h)
C.H,+C.H.0OC H. CH.CHO
PMo” 596510 " 4.193x 10 ° LO16x 10 °
PMo-PSF 3176010 ° 491310 ° S231x10°
Ratio™" 0.53 11.72 515

Reaction conditions: W/F=241.5 g-cat-h/EtOH mol, air carrier flow rate=
Sce/mm. Film thickness=0.1 mm(F: flow rate of ethanol in reactant
stream. W weight of PMo). “Dehvdrated PMa calcined at 200 °C. "PMo-
PSF film calcined at 130°C,

Table 2. 2-Propanol conversion and product yield over PMo and
PMo-PSF-D at 140 °C

Moles of product

Catalyst (<10 " molecules/Keggin unit-h) (‘”"\fr;mn
b e
Propylene Acetone
PMo 73.7 0.6 428
PMo-PSF-D’ 242 3.4 15.4
PMo-PSF-D/PMo 0.33 S5.67 0.36

Reaction conditions: W-F=112.6 g-PMo-h/2-propanol-mol, air flow rate=
3.7 cesmin. “Film thickness=0.069 mm.
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Conversion Selectivity(%)
Run  Catalysts o -
(%) CH.CHO CH, C.HOC.H;
1 PMo 6.9 12.8 8.4 78.8
2 PMo-MC* 7.4 10.5 8.6 80.9
3 PMo-PSF-MC 395 20.0 16.0 63.9
4 PMo-PPO-MC 13.4 594 9.8 30.8

Reaction conditions: W/F=169.1 g-cat-hr/EtOH mol. air carrier flow rate=
Sce/min. Film thickness=0.017 mm. “This catalyst is prepared by dis-
solving heterapoly acid in a mixed solvent and by recrystallizing it.
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Fig. 4. 2-Propanol conversion over PMo, PMo-PPO-MC and PMo-
PSF-D.
W/F=112.6 g-PMo-hr/2-propanol mole, Air flow rate=3.73 cc/min,
thickness of PMo-PSF-D=0.069 mm, thickness of PMo-PPO-MC=

0.017 mm, (3 )=PMo, (" )=PMo-PPO-MC, (m)=PMo-PSF-D.
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Fig. 5. Formation rate of propylene over PMo, PMo-PPO-MC and
PMo-PSF-D.
W/F=112.6 g-PMo-hr/2-propanol mole, Air flow rate=3.73 c¢/min,
thickness of PMo-PSF-D=(0.069 mm, thickness of PMo-PPO-MC=
0.017 mm, (S )=PMo. (/.)=PMo-PPO-MC, (®)=PMo-PSF-D.
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Fig. 6. Formation rate of acetone over PMo, PMo-PPO-MC and
PMo-PSF-D.
W/F=112.6 g-PMo-hr/2-propanol mole, Air flow rate=3.73 cc/min,
thickness of PMo-PSF-D=0.069 mm, thickness of PMo-PPO-MC=
0.017 mm, (0 )=PMo. (" )=PMo-PPO-MC, ( ® )=PMo-PSF-D.
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