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Abstract: The non-isothermal kinetics of a—f transformation in La,Mo0,0y was investigated using the differential
thermal analysis (DTA). The DTA curves were measured from the room temperature to 1 073 K at the heating
rate of 10, 15, 20, 25 and 30 K-min™ respectively. The Flynn-Wall-Ozawa (FWO) method was used to determine
the apparent activation energies of a—f transformation at different conversion rates. Then the values of activation
energy obtained were adjusted using Ozawa iterative equation. The most probable mechanism functions were
suggested by means of the Criado-Ortega and Satava-Sestak methods. The analysis of the present data shows that
the activation energy changes with the change of conversion rate. This result indicates that the a —f
transformation in La,M0,0, is not a simple reaction but a complex multi-step involving several processes. The
most probable mechanism functions are different in various ranges of temperature, which are —In(1-x) for 836~

840 K, [~In(1-x)]** for 842~848 K and [-In(1—x)]** for 850~853 K respectively.
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Table 1 Activation energies (E) and linear
coefficients (R) at various conversion

rates (x) calculated by FWO and

Ozawa-Iterative methods

FWO Ozawa-lIterative

E / (kJ-mol™) R E [ (kJ-mol™)
0.15 1 590.38 0.981 6 1 582.54
0.25 1 369.60 0.986 8 1361.88
0.35 121548 0.987 5 1 207.85
0.45 1 078.25 0.987 2 1 070.70
0.55 937.22 0.986 3 929.75
0.65 790.80 0.985 7 783.42
0.75 661.41 0.986 8 654.12
0.85 561.94 0.986 2 554.71

0.95 485.20 0.976 4 478.00
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Table 2 n and linear coefficient (R) at various temperatures calculated by Criado-Ortega equation

Temperature / K n R Average of n Mechanism function
836 -1.02 0.940 4
837 -1.01 0.940 8
838 -0.97 0.924 8 ~1.03 Mechanism [ : —In(1-x)
839 -1.00 09313
840 -1.14 0.968 3
841 -1.35 0.984 5 the transition between mechanism [ and mechanism I
842 -1.54 0.984 1
843 -1.66 0.984 6
844 -1.69 0.987 2
845 -1.67 0.989 4 ~1.59 Mechanism Il : [~In(1-x)]*
846 -1.60 0.990 8
847 -1.51 0.990 9
848 -1.43 0.988 9
849 -1.37 0.985 3 the transition between mechanism Il and mechanism Il
850 -1.32 0.981 9
851 -1.29 0.980 4
%5 17 0981 3 ~1.28 Mechanism Ill: [-In(1-x)]**

853 -1.24 0.983 6
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Table 3 Pre-exponential factor of a—f transformation
in various ranges of temperature at the

heating rate of 20 K- min™

T/K R Intercept lg(A /s7)
836~840 0.999 8 120.94 117.43
842~848 0.987 1 88.17 84.79
850~853 0.996 8 3391 30.95
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