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Abstract — A Dawson-type heteropolyacid,sP,W,¢Og, Was successfully prepared and characterized in this work, and the
catalytic properties of P,W,504, were compared with those of Keggin-type heteropolyaci®V¥,0,, The single or the
mixed catalyst of EP,W,40¢, and HPW,,0,, was applied to the vapor-phase MTBE(methyl tert-butyl ether) synthesis from
TBA(tert-butyl alcohol) and methanol. TBA dehydration was independently carried out in order to ensure the reaction char-
acteristics of MTBE synthesis. It was found thaPW/,,0,, retained the higher acid strength thgg®/V,,Og,, and HPW,;,0,,
was more efficient than §f,W,¢O¢,in the TBA dehydration. It was also observed that the Dawson-type heteropolyacid was
much more efficient than the Keggin-type heteropolyacid in the MTBE synthesis. The mechanical mixy&/pfd7, and
HeP,W,¢0g, didn’t show a synergy effect in the catalytic reactions, but only showed the independent catalytic functions of each

component itself.
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Fig. 1. IR spectra of H{PW;,0,4, and HgP,W 15065
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Fig. 2. XRD patterns of H;PW,,0,0 and HgP,W 106,
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Fig. 3. Polyhedral representation of Dawson-type heteropolyanion
(PW1406)°".
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Fig. 4. STM image of HP,W,¢0¢, On graphite surface.
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Fig. 5. TBA conversion and MTBE yield over BP,W,4Og, in the vapor-
phase MTBE synthesis from TBA and MeOH with respect to W\
F(g-cat-h/total feed mole); reaction temperature=66C, catalyst
weight=0.1 g, MeOH : TBA : N,=5 : 5: 90(mol%).
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Table 1. TBA conversion and MTBE vyield over heteropolyacids in the
MTBE synthesis from TBA and MeOH

Catalyst TBA conversion(%) MTBE yield(%6)
H3PW,,0,40 90.8 36.7
HePoW1505, 86.8 42.9
HgP,W;05/HPW, 0,0=2 87.1 42.1

Experimental condition; Reaction temperature%®0 W/F=57.0 g-cat-h/
total feed mole, Catalyst weight=0.1 g, MeOH : TBA,=N: 5 : 90 mole%

Table 2. TBA conversion over heteropolyacids in the TBA dehydration

Catalyst TBA conversion(%)
H3PW,,0,0 97.5
HeP,W1605 94.2
HgPoW 15067/ H3PW;,0,5=2 96.5
HegPoW 15057/ H3PW;,0,5=1 97.0

Experimental condition; Reaction temperature2®0Catalyst weight=0.1 g,
W/F=57.0 g-cat-h/TBA feed mole
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Fig. 8. XRD patterns of HP,W 4O, before and after MTBE synthesis
from TBA and MeOH.
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