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Effect of calcination temperature on structure and catalytic properties of
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Abstract: Mg-Zn mixed oxide catalyst is prepared by co-precipitation method. Study is focused on the effects of
different calcination temperatures on the structure and catalytic performance of the catalyst. The catalyst is used to
catalyze the synthesis of monoglyceride (MAG) from glycerol and soybean oil.It is characterized by XRD,BET,SEM and
HRTEM. At different calcination temperatures ,the basicity amount of MZ800 is the largest when the basic strength H- of
the Mg-Zn composite oxide catalyst is in the range of 15. 0—17. 2.Basic strength is the main factor affecting the activity of
the catalyst.It is found through HRTEM analysis that the catalyst appears a hexagonal structure at 800°C , which may be
contributed to the formation of Zn-Mg-O lattice. Moreover, the interplanar spacing (0.024 2 nm) at ZnO (101) in the
Mg-Zn mixed oxide catalyst is slightly smaller than that hexagonal phase ZnO (101) plane spacing (0.248 nm) in the
standard card.The results show that the suitable calcination temperature is at 800°C.Over the catalyst that has been
calcined at 800°C ,the conversion rate of soybean oil can reach 96. 5% and MAG yield can reach 53. 4%.
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MgO 24316 2.1056 1.4890 1.2698 1.2157 4.21300 0 1.7490
MZ500 2.4393 2.1125 1.4938 1.2739 1.2197 4.22603 0.3093 2.1127
MZ600 2.4395 2.1127 1.4938 1.2740 1.2198 4.22532 0.2924 2.1125
MZ700 2.4373 2.1108 1.4926 1.2729 1.2187 4.22054 0.1790 2.1108
MZ800 2.4371 2.1106 1.4924 1.2727 1.2185 4.22034 0.1764 2.1106
MZ900 2.4370 2.1105 1.4923 1.2727 1.2185 4.22026 0.1723 2.1105
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MZ500 3.25245 5.19745 1.9786  107.21 10.81  —
MZ600 3.24993 5.19666 1.9769  108. 11 .77 —
MZ700 3.24909 5.19394 1.9760  108.19 .72 —
MZ800 3.23320 5.18697 1.9622  108.24 10.64  0.079
MZO00 3.19088 5.18422 1.9405  108.41 110.51  0.060
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500 83.1 0.3616 12.2 7.9 15.7
600 94.9 0.3633 14.5 1.1 18.3
700 42.6 0.3283  25.6 23.0 29.4
800 27.1 0.1688  20.2 38.1 32.5
900 18.6 0. 0833 18.3 45.9 43.7
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FIBR B e K, M 0. 12 mmol/g, A AL 7 5 M B
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MZ500  0.025 0. 020 0. 690 0. 000 0.000 0.735
MZ600  0.060 0. 040 0. 440 0. 000 0.000 0.540
MZ700  0.120 0. 260 1.200 0. 000 0.000 1.580
MZ800 0.045 0. 005 0.450 0. 120 0.000 0.620
MZ900  0.120 0. 280 0. 180 0. 040 0.020 0.640
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