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Abstract:

oxlate prepared in the reverse microemulsions based on triton X-100/n-hexyl alcohol, n-octane, and water. From

Gd,05:Th** luminescent nanoparticles were prepared by the thermal decomposition of the nanosized

TG-DTA, XRD and FTIR analyses, the mechanism of thermal decomposition of the nanosized oxalate precursor is
suggested as follows: Gd,(C,0,);+ 10H,0 — Gd,(C,0,); + 10H,0, Gdy(C,0,); — Gd,0,(CO3) + 3CO +2C0O,, Gd,0,(CO5)
— Gd,05 + CO,.
are 194.6 kJ-mol™, 110.9 kJ-mol™, respectively, using Ozawa method. And the reaction order n is 2.9 and 0.43,

The kinetic parameters of thermal decomposition reaction-activation energy E of stage 2 and 3

respectively, according to the TG curves.

Key words: Gd,05:Th* fluorescence nanoparticles; nanosized oxalate; microemulsion; thermal decomposition mechanism;

activation energy; reaction order
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Fig.1 TEM image of nanosized oxalate
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Fig.2 TG-DTA curves of thethermal decomposition reaction of precursor with different temperature ramps
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Fig.3 XRD patterns of precursor at different

temperatures
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Table 1 Thermal decomposition process of the precursor
Stage Reaction equation Found wt. loss /% Calculated wt. loss / %

1 Gdy(C,0)3 nH0(s) — GdyC,0.)4(s) + nH,O0(g) 23.79 2373

2 GdA(C0,)(5) — Gdu0,(CO5)(s)+ 3CO(g) +2CO(g) 22.23 22.68

3 Gd,05CO)(s) — Gd,0; (8)+ COg) 5.49 5.79
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Table 2 Required data for activation energy calcu-
lation of the thermal decomposition
reaction of stage 2 and stage 3

Stage 2
log B T./ K 1/T / kK™
a -0.777 703.2 1.422
b -0.602 711.2 1.406
c -0.478 717.2 1.394
Stage 3
log B T,/ K T / KK

a -0.777 931.2 1.074
b -0.602 952.2 1.050
¢ -0.478 975.2 1.025
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Fig.5 plot of llogB-1/T for stage 2
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Fig.6  plot of logB-1/T for stage 3
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Table 3 Determination of the reaction order for the
thermal decomposition reaction of stage 2

and stage 3
Stage  AW,/mg AW,/ mg X, n
2 0.43 1.03 0.42 2.9
3 0.33 0.43 0.77 0.43
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