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Effect of NiFe,O, Processing Technology on Decomposition of CO,
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Abstract: Ultra-fine NiFe,O, particles were prepared by co-precipitation, citrates sol-gel and hydrothermal
methods, respectively. The relationships between decomposition of CO, and microstructure of NiFe,O, were
studied by means of XRD, H-TPR and low temperature N, sorption isotherms. The crystallite size and the pore
structure of samples were different with different synthesis methods. Although all samples were nano crystals with
single spinel NiFe,0, structure, their Hy-reduction processes were different. NiFe,O4 prepared by co-precipitation
methods had the smallest average crystallite size and the largest BET surface areas and showed the best
decomposition activity, while NiFe,O, prepared by hydrothermal method had the biggest average crystallite size
and the smallest BET surface areas and the worst decomposition activity. The phases content, crystallite size and
the performance on decomposing CO, were different for different NiFe,O, according to the results of XRD
Rietveld analysis.
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Fig.1 XRD patterns of NiFe,0O, prepared by
different methods
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Table 1 Average crystallite size, BET surface area and total pore volume of samples
Samples Average crystallite size / nm BET surface area / (m?-g™) Total pore volume / (mL-g™)
14# 1~2 220 0.257
2# 10 89 0.230
3# 42 40 0.160
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Fig.2 N, adsorption-desorption isotherms of NiFe,O4
prepared by different methods at 77 K
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Table 2 Amount of CO, decomposed at 310 °C and 350 °C on NiFe,O, prepared by different methods

Samples 1# (co-precipitation) 2# (citrates sol-gel) 3# (hydrothermal)
Decomposed CO, / mmol (310 °C) 2.15 2.07 0.9
Decomposed CO, / mmol (350 °C) 2.35 2.28 1.68

* 3 AEH&FEEHE NiFe,0, 7 310 TH# CO, FHM R E =¥ Rietveld 7 #45 F
Table 3 Rietveld refinement results for products after decomposition CO, at 310 °C

Weight content / %

Average crystallite size / nm

Samples Ry, % Ry | %
Spinel FeNi alloy FesC, FesC Spinel FeNi alloy FesC, FesC
a 9.69 4.55 25.9 22.6 19.2 222 10.7 9.4 14.8
b 5.38 2.72 41.8 42.1 — 17.2 7.3 8.8 —
¢ 9.86 8.09 93.8 6.2 — 42.0 452 — —

a: co-precipitation, b: citrates sol-gel, ¢: hydrothermal.

R, ,=weighted residual factor, R =expected residual factor.
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Difference pattern is show below the XRD pattern, Vertical bars, at the bottom, indicating diffraction position
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Fig.5 Observed (symbol) and calculated (line) XRD patterns of the products after decomposing CO, at 310 °C on

NiFe,O, prepared by different methods
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Table 4 Rietveld refinement results for products after decomposition CO, at 350 °C on NiFe,0,

prepared by different methods

Weight content / %

Samples Ry, ! % Rey ! %

FeNi alloy FesCs Fe:C
a 7.08 6.1 1.6 47 20.8
b 6.85 6.2 457 124 11.8
¢ 9.93 5.6 19.2 124 —

a: co-precipitation, b: citrates sol-gel, ¢: hydrothermal.
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