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Ni/MgO - AL, O, 295
110 mA 66 ° 19°
15 K/min 31°  60°
Pyris v — AL O; NiALO,
DiamondTG/DTA 10 mg MgAl, O,
120 mL/min ~1273 K 26
15 K/min
1.3 40 mg 19° 31° 60°
4 mm
1103 K XRD 45°
N, H,=2:1 20 mL/min 1123 K XRD
N, 1006 K 37° MgAl, O,
CH, 0, 1.8 NiAL O,
2.66 x10° h™' Brooks 5850 XRD
K
102 NiMgO,
TDX - 101 ) XRD
2 Table 2 Material and standard diffraction peaks
2.1 1 Material Diffraction peaks
) v —ALO; 29/ © 37.1 39.5 45.8 46.6 60.1 67.4
1 60.0 60.0 100 60 20.0 100
1 MgAl, Oy 20/ © 19.0 31.3 36.8 4.8 59.4
V1
Table 1 Effects of calcinations on the specific surface ) 10 40,0100 050 0
NiMg0O, 20/ © 37.1 43.1 62.6
area of catalysts v, 45.0 100 50
Catalyst sample POM —1 POM -2 POM -3 POM -4 POM -5 NiAl,O4 26/ © 19.1 31.4 37.0 45.0 59.6 65.5
Calcinations V1l 20.0 20.0 100 65.0 30.0 60.0
temperature T /K 823 923 1023 1123 1223 6-ALO; 20/ © 31.5 32.9 36.7 4.9
Apr/ m* g 165.9 144.3 130.4 124.6 102.1 A 0.0 10 %
1
1223 K
100 m*- ¢!
2.2 1 . . s s . .
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2 XRD 823 K 20 1)
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YT ALY g Figure 1  XRD patterns of the catalysts calcined at
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2 Ni/MgO - Al 0, 27
3
Table 3 Effects of calcinations on the catalytic performance of catalysts
Catalyst Reduction Furnace Xy Sco SHy Hotspot Oscillations of hotspot
sample time ¢/min temperature 7' /K /% /% /% temperature T' /K temperature 7' /K
POM -1 30 1006 97.2 94.3 97.0 1300 17
1072 98.7 94.6 99.0 1321 8
POM -2 30 1006 97.8 95.1 96.7 1283 15
1072 98.7 95.3 98.7 1294 6
POM -3 30 1006 97.5 94.7 96.8 1281 10
1072 98.7 95.3 98.2 1309 4
POM -4 30 1006 95.5 95.2 96.1 1279 5
1072 96.9 95.7 96.4 1310 5
60 1006 96.0 9.1 96.8 1247 5
1072 98.1 95.7 98.1 1293 4
POM -5 60 1006 93.0 93.4 95.6 1281 5
1072 95.8 94.7 96.5 1311 3
90 1006 96.9 95.7 97.9 1203 4
1072 98.3 96.2 98.0 1231 3
100 10"
1223 K
o 99F
% @ 90 min
£ %Br 3)
: i
% 97l (1)
Q
=
O 96|
95 1 L 1 1 1 1
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Figure 3 Effects of calcinations temperature on stability of
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Effects of calcinations temperature on structure and catalytic performance
of Ni / MgO - Al O, catalysts for partial oxidation of methane

GONG Li —qgian CHEN Ji —xiang QIU Ye —jun ZHANG lJi — yan
Department of Catalysis Science and Technology School of Chemical Engineering and
Technology Tianjin University Tianjin 300072 China

Abstract The effects of calcination temperature on the properties of Ni/MgO - Al,O, were studied by the
means of XRD TPR BET TG and catalytic performance evaluation. With the increase of calcination tempera-
ture of the catalysts the interaction between nickel species and support became stronger and NiAl,O, MgAl,O,
spinel and NiMgO, formed. Compared with y — alumina the Ni/MgO - Al, O, catalysts showed larger specific
surface area even at higher calcination temperature due to the formation of spinel. In the partial oxidation of
methane to syngas the Ni/MgO - Al, O, catalysts calcinated at higher temperature exhibited better stability under
the conditions of atmospheric pressure 1083 K CH,/0, =1.8 and 2.66 x 10’ h~'. Whether Ni/MgO - Al,O,
catalysts were calcined at low or high temperature they all showed higher resistance to coking. In addition the
hotspot temperature of the catalytic bed for the catalysts calcinated at high temperature decreased which benefits
to prevent the catalysts from sintering.
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