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Abstract: Reaction characteristics and correlations between the acidic property and catalytic activity of heteropoly
acid catalyst on ETBE synthesis as a gasoline octane enhancer were investigated. The amount of pyridine adsorbed on
heteropoly acid catalyst and catalytic activity in the synthesis of ETBE showed a good correlation. But, ammonia failed
to show such a correlation hecause of the complex formation of ammonia adsorbed and transition metal ions. In the case
of supported catalyst, catalytic activity and product distribution were mainly affected by the adsorption characteristics
of TBA or iso-butene.
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Fig. 1. NH;-TPD curves of 12-tungstophosphoric
acid catalyst with exchanged cations.
TPD conditions: Catalyst weight=0.05g,
heating rate=13°C/min, Gas flow rate=6cc/
min, He
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Fig. 2. Relationship between conversion of TBA and
amount of NH; adsorbed on 12—tungstophos-
phates.

Reaction conditions: Reaction temperature=90
€, W/F=127g—cat - hr/g-mole, Mole ratio
(ethanol/TBA)=1.0
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Fig. 3. Relationship between conversion of TBA and
amount of NH; adsorbed on 12-tungstophos-
phates.

Reaction conditions: The same as Fig. 2
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Fig. 4. Relationship between conversion of TBA and
amount of pyridine adsorbed on 12—
tungstophosphates.

Reaction conditions: The same as Fig. 2
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*Reaction conditions: Reaction temperature
=90C, W/F=6.5g—cat- hr/g-mole, Mole
ratio( ethanol/iso-butene )=0.5

**Reaction conditions: Reaction temperature
=90°C, W/F=12.7g—cat - hr/g-mole, Mole
ratio( ethanol/ TBA )=1.0

Table 1. Effect of HSiW,,04 Content Supported on

SiQ; in the ETBE Synthesis
Catalyst iso-butene* TBA** Selectiity( % ) to
Conversion( % ) Converson(%)  ETBE  iso-btene
HSW(5% /SO, 139 314 424 576
HSW(10% )/SI0, 21 658 409 51
(20% /S0, 207 714 399 60.1

*Reaction conditions: Reaction temperature=90C, W/F=1695g-cat -
hr/g-mole, Mole ratiof ethanol/iso-butene)=35

**Reaction conditions: Reaction temperature=907C, W/F466g-cat - hr/
g-mole, Mole ratio{ ethanol/TBA )=1.3
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