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A& 1EFAT TGAY 52454 5.0, 10.0, 15.0, 20.0 K/min® 2 2333tk LaMnO, T4 524100

sloll w2} 450~600 K (X=0.4~0.7)0l14] W= A] W= lch. LaMnO; E/d5He-2] EJ3lel=]i= Friedman, Ozawa-
Flynn-Wall 28] 1 Vyazovkin®] o2 |43t vkegh8-2] wslel| wiel 23~243 ki/g-mol HY] 7S e}
Ut #hgAE 524558} RESHA3HE 0] Sl whet 7hAsiqlt. RESAR2) gk Wk gkso] 0.1~0.39]
LR Hhg27]oE 4.50191 07, Whg3HE0] 0.7~0.9 9191 HEE-2] T4 FolA= 1.870|%0tt REEEE2] W%
M= FEEE9) REASHEe] St whet dxF Frkekieh. REESE2] RIERIZK frequency factor)e WHSHASHS:
] 0.1~0.391 74$-oll= 205.6 (min)0]] om WS- E-E0] 0.7~0.920 F-P-oll= 475.2 (min)o| 3Tk

Abstract — Thermal Characteristics and kinetic parameters of LaMnOj synthesis reaction were investigated by means
of TGA (Thermogravimetric analysis) at non-isothermal heating conditions (5.0, 10.0, 15.0 and 20.0 K/min). The reac-
tion was occurred rapidly at 450~600K (X=0.4~0.7) depending on the heating rate. Activation energy for the synthesis
of LaMnO; from the precursor, which was determined by different method such as Friedman, Ozawa-Flynn-Wall and
Vyazovkin methods, was in the range of 23~243 kJ/g-mol depending on the fractional conversion level and estimation
method. The reaction order decreased with increasing heating rate and fractional conversional level. The average reac-
tion order was 4.50 in case of X=0.1~0.3, while it was 1.87 in case of X=0.7~0.9, respectively. The value of frequency
factor of reaction rate increased with inceasing heating rate and fractional conversion level. The aveage value of fre-
quency factor was 205.6 (min') when X=0.1~0.3, while it was 475.2 (min™") when X=0.7~0.9, respectively.
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Fig. 1. Typical TGA curves for preparation of LaMnO; with differ-

ent heating rate.
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Fig. 2. XRD analysis of LaMnOj; by means of TGA.
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Fig. 3. Rate of conversion for preparation of LaMnO; with different
heating rate.
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Fig. 4. Kinetic analysis for preparation of LaMnO; by using Fried-
man’s Method.
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Table 1. Activation energy for preparation of LaMnOj; obtained by using Friedman’s, Ozawa- Flynn-Wall’s and Vyazovkin’s Methods, respectively

Activation Energy (kJ/g-mol) Deviation
Friedman’s Method (A) Ozawa-Flynn-Wall’s Method (B) Vyazovkin’s Method (C) Standard
conversion (X)  Activation Correlation Activation Correlation Activation Correlation deviation bet’n

Energy coefficient Energy coefficient Energy coefficient B)&(©)
0.1 23.367 0.82205 51.75 0.95622 47.18 0.93390 3.23
0.2 70.066 0.99315 48.45 0.97890 43.87 0.97242 3.24
0.3 33797 0.99878 218.60 0.99363 222.41 0.99390 2.69
0.7 84.71 0.99544 138.17 0.98598 135.20 0.98953 2.10
0.8 82.86 0.98210 107.42 0.99378 103.22 0.99334 297
0.9 242.48 0.89871 115.67 0.99131 104.50 0.98913 7.90
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Fig. 6. Kinetic analysis for preparation of LaMnO; by using Vyazovkin’
Method.
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Table 2. Reaction order(n) and frequency factor of reaction rate(A) for preparation of LaMnO; obtained by using Friedman’s Method and

Ozawa-Flynn-Wall’s Method, respectively

5 X=0.1~0.3 X=0.7~0.9
n R, A [min™] n R, A [min™]
5 6.72259 0.97850 120.2 222131 0.99524 870.9
10 437527 0.98299 166.8 1.88709 0.99781 676.1
15 436772 0.98869 254.9 1.76318 0.99765 391.1
20 2.52432 0.93806 280.5 1.62351 0.99820 3525
Average 4.49748 205.6 1.87377 475.2
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