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Acidic Properties of Mg-Al Mixed Oxides in the Dehydration of iso-Propanol
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Abstract : Mg-Al mixed oxides with molar ratio of Mg/Al = 1-3 were prepared by co-precipitation and characterized by using
X-ray diffraction, scanning electron microscopy, BET surface area and pore volume measured by N> sorption analysis, and
temperature programmed desorption of iso-propanol. As Al content in Mg-Al mixed oxide increased, the acidity and BET surface
area proportionally increased. This increase of acidity directly influenced the catalytic activity of iso-propanol conversion and

selectivity to propylene.
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Figure 2. XRD patterns of Mg:Al = 1:2 catalysts calcined at di-
fferent temperatures for 6 h; (a) 500 C, (b) 700 C and
(c) 900 C
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Table 1. Physical properties of Mg-Al oxide catalysts calcined at
different temperatures for 6 h

= MgO . Catalvst Calcination Sger | Pore volume | Pore size
* MgALO, Y temperature (C) | (m® g™) (em® g (nm)
2v-ALO, . 500 154 0.44 11.6
. MgO 700 52 0.36 27.3
@ A N
5 900 31 0.11 14.5
S 500 162 0.36 8.8
> Al =
= ., . Mg:Al 700 93 0.36 12.1
2 (c) o . . 1:1
Q 900 59 0.32 214
C
= @) 500 206 0.24 4.7
N Mglzle N 700 148 0.24 6.5
©) 4 AAL 4 900 60 0.18 9.3
— 71— 500 253 0.34 53
10 20 30 40 50 60 70 80 Mg:Al = 700 149 030 79
1:3 : ;
2 Theta (degree) 900 66 0.30 18.4
Figure 1. XRD patterns of Mg-Al catalysts prepared at different 500 303 0.36 4.7
molar ratio and calcined at 700 C for 6 h; (a) MgO, ALO; 700 203 034 6.7
(b) Mg:Al = 1:1, (c) Mg:Al = 1:2, (d) Mg:Al = 1:3 and 500 o1 0.30 100
(e) A1203. . .
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Figure 3. (A) N, adsorption-desorption isotherms and (B) pore
size distributions of Mg-Al oxide catalysts prepared at
different molar ratio of Mg/Al and calcined at 700 C
for 6 h; (a) MgO, (b) Mg:Al = 1:1, (c) Mg:Al = 1:2,
(d) Mg:Al = 1:3 and (e) ALOs.
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Figure 4. (A) N, adsorption-desorption isotherm and (B) pore size
distributions of Mg:Al = 1:2 oxide catalysts calcined
at different temperature for 6 h; (a) 500 C, (b) 700 C
and (c) 900 C.
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Figure 5. SEM images of Mg-Al oxide catalysts prepared at different molar ratio of Mg/Al; (a) MgO, (b) Mg:Al = 1:1, (c) Mg:Al =

1:2, (d) Mg:Al = 1:3 and (e) ALOs.

Table 2. Surface composition determined by EDS for Mg-Al oxide
catalysts calcined at 700 C for 6 h

Atom %
Catalysts Formula
Mg Al o
MgO 482 51.8 MgO1.07
MgZAl =1:1 22.1 24.0 539 MgA11,0902‘44
Mg:Al =1:2 13.6 28.2 58.1 MgA12_0704_27
MgZAl =13 94 28.8 51.9 MgAl3,0605,52
Al O3 36.2 63.9 Al Os53
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Figure é. IPA-TPD profiles of Mg-Al catalysts prepared at diffe-
rent molar ratio and calcined at 700 C for 6 h; (a)
MgO, (b) Mg:Al = 1:1, (c) Mg:Al = 1:2, (d) Mg:Al =
1:3 and (e) Al,Os. The mass signal of -C3Hs (m/z =
41) was recorded by using QMS detector.
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Figure 7. CO,-TPD profiles of Mg-Al oxide prepared at different
molar ratio and calcined at 700 C for 6 h; (a) MgO,
(b) Mg:Al = 1:1, (c) Mg:Al = 1:2, (d) Mg:Al = 1:3
and (e) ALOs. The mass signal of -CO, (m/z = 44) was
recorded by using QMS detector.
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Table 3. Conversions and product selectivities in the dehydration-
dehydrogenation of iso-propanol over Mg-Al oxide catalysts

Conversion Selectivity (%)
Catalysts o
(%) Propylene | Acetone DIPE
Mg:Al=1:1 4.8 41.0 59.0 0.0
Mg:Al=1:2 4.6 72.8 27.2 0.0
Mg:Al=1:3 40.9 96.6 1.7 1.7
AlLO; 100.0 100.0 0.0 0.0

*Reaction conditions: catalyst quantity = 0.1 g, 3 kPa IPA in N, total
flow rate = 50 cm’ min™, reaction temperature = 300 C
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