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The dehydroisomerization of butane to isobutene was investigated over platinum-loaded MFI-type ferrisilicate

catalysts with various silicon-to-iron ratios.
butene.

The ratios of silicon to iron were observed to affect the yield of iso-
The highest yield (ca. 15%) was obtained with a ratio of 100, but higher ratios gave lower yields of iso-
butene caused by the decomposition of butane and butenes.

The ratios of silicon to iron did not affect the

conversion of butenes over the ferrisilicate catalysts, indicating that the platinum loaded on the ferrisilicate is

responsible for the decomposition of butane and butenes.

This is supported by the observation that the particle

size of platinum on ferrisilicate became smaller with lower ratios of silicon to iron.
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@, Si/Fe =100; M, Si/Fe =200; A, Si/Fe = 400.
Temperature, 823 K; feed gas, 20% butane-80% nitrogen; flow rate,
40 cm*min™'; catalyst weight, 0.5 g; total pressure, 0.1 MPa.

Fig. 1 Time-dependence of Butane Conversion for Butane
Dehydroisomerization over Platinum-loaded MFI-type
Ferrisilicate Catalysts with Various Silicon-to-iron Ratios
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Fig. 2 Relationship between Platinum Particle Size and Silicon-to-
iron Molar Ratio
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Fig. 3 Comparison between Fresh and Regenerated Catalyst in
Time-dependence of Butane Conversion

Table 1 Result in Dehydroisomerization of Butane over Platinum-
loaded MFI-type Ferrisilicate Catalysts with Various

Silicon-to-iron Ratios

Selectivity [%]

Si/Fe C‘(’,“V'
(%] c-c;  cCF i-Co  Css A
943 498 8.5 5.1 89 277
100 719 189 326 209 207 6.9
592 123 482 200 179 1.6
707 316 339 157 100 8.8
200 500 217 427 224 8.1 5.1
347 183 478 244 6.6 2.9
727 472 213 117 6.3 75
400 492 398 350 178 4.0 34
194 365 410 181 39 05

The reaction conditions are the same as in Fig. 1.
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@. Si/Fe = 100; M, Si/Fe =200; A, Si/Fe = 400.
The reaction conditions are the same as in Fig. 1.

Fig. 4 Time-dependence of Isobutene Yield for Butane
Dehydroisomerization over Platinum-loaded MFI-type
Ferrisilicate Catalysts with Various Silicon-to-iron Ratios
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@, Si/Fe =100; I, Si/Fe =200; A, Si/Fe =400.
The reaction conditions are the same as in Fig. 1.

Fig. 5 Relationship between Isobutene Yield and Butane
Conversion for Butane Dehydroisomerization over Platinum-
loaded MFI-type Ferrisilicate Catalysts with Various Silicon-
to-iron Ratios
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@, Si/Fe =100; l, Si/Fe =200; A, Si/Fe =400.
The reaction conditions are the same as in Fig. 1.

Fig. 6 Relationship between Cs, Hydrocarbon Yield and Butane
Conversion for Butane Dehydroisomerization over Platinum-
loaded MFI-type Ferrisilicate Catalysts with Various Silicon-
to-iron Ratios
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The reaction conditions are the same as in Fig. 1.

Fig. 7 Relationship between C;-C; Hydrocarbon Yield and Butane
Conversion for Butane Dehydroisomerization over Platinum-
loaded MFI-type Ferrisilicate Catalysts with Various Silicon-
to-iron Ratios
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@, Si/Fe =100; M, Si/Fe =200; A, Si/Fe = 400.
Temperature, 823 K; feed gas, 20% butenes-80% nitrogen; flow rate,
40 cm®* min~'; catalyst weight, 0.01-0.5 g; total pressure, 0.1 MPa.

Fig. 8 Relationship between Isobutene Yield and Butenes
Conversion for Butenes Isomerization over MFI-type
Ferrisilicate Catalysts with Various Silicon-to-iron Ratios

80
S
T
°
> 40
(2]
Q
S 20}

A
0 1 L 1 1

0 20 40 60 80 100

Butene comversion [%]

@, Si/Fe =100; l, Si/Fe =200; A, Si/Fe =400.
The reaction conditions are the same as in Fig. 7.

Fig. 9 Relationship between C;-C; Yield and Butenes Conversion
for Butenes Isomerization over MFI-type Ferrisilicate
Catalysts with Various Silicon-to-iron Ratios
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