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Study of Thermal Decomposition Process of Barium Titanyl

Oxalate Tetrahydrate
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1) BaTiO (C,0,),04H,0 — BaTiO(C,0,), — BaCO,0 TiO, — BaTiO;
2) BaTiO (C,0,),004H,0 — BaTiO(C,0,), — BaTiOC,0, — BaTiO4(CO), — BaTiO;

3) BaTiO (C,0,),04H,0 — BaTiO(C,0,), — BaTiOs — BaTiO;

4) BaTiO (C,0,),04H,0 — BaTiO(C,0,), — 1/2 Ba,Ti0,0sCO; — BaCO,0 TiO, — BaTiO,
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Fig. 1 TGO DTA curves of BaTiO (C,0,),14H,0 in air.
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Fig. 2 MS chromatogram of evolved gas from TG of BaTiO (C,0,4),04H,0 in

substitute air.
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Fig.3 TGO DTA curves of BaTiO (C,0,),04H,0 in N,.
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Fig. 4 MS chromatogram of evolved gas from TG of BaTiO (C,0,)J/14H,0 in He.
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Fig.5 TOC/BT and IC/BT molar ratio in the decomposition
products of barium titanyl oxalate.
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Fig. 6 FTO IR spectra of the decomposition products
of barium titanyl oxalate.
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Fig. 7 FTO IR spectra of the decomposition products
of barium titanyl oxalate by DR-method.
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Fig. 8 X-Ray diffraction patterns of the decomposition products of barium titanyl

oxalate.

— @66 CREATIVE No3 2002



BaTiO (C,0,),04H,0 — BaTiO(C,0,), 0 4H,0
8001400 (1)

BaTiO(C,0,); — BaCO; 0 TiO, 0 2CO O CO,
2500450 0 (2)

BaCO, 0 TiO, — BaTiO; 0 CO,
6500800 0 (3)

3.5 JOoO0ooooseMbOOooooooooOog
BETOOOOOOOODOOOOCOOD Fig.9000D0DO

000000000 600000 305m¥/g0 065000
0000oooov7000000 18m2/g0OOOO0
goo ODOdOoOpoOoOsooCOesodmvoodsoom O
O0O0O0O0O0SeEMOODO Fig. 100000050000
6500 00000o00obooOoo0oboooobooobooDno
gooooobvyooODbOoOoOOoDOoOOOOOD
sgoo0 buoboboOouoobobOoOoobooboOoOoo v oodO
co,0000000 BaTiO;sOOOODOOODOOOOO
gooooooooooooooooooooooo
ggsoboooooooooooon

20

15

10

SSA/m?%g?

5 M

0 L
200 400

600 800

Temperature /°C

Fig. 9 Specific surface area of the decomposition products

barium titanyl oxalate.
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Fig. 10 SEM micrograph of the decomposition products of barium titanyl

oxalate.
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Fig. 11 Pore size distribution of the decomposition products
of barium titanyl oxalate.

Table 1 Comparison of specific surface area with BET-method and porosimeter
of the decomposition products of barium titanyl oxalete.

Decomposition Temp. SSABET) SSA(Porosimeter)
mi g-l m?_ g-l
500°C 4.43 2.13
650°C 5.44 6.71
700°C 17.94 20.91
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Abstract

The thermal decomposition process of barium titanyl oxalate was studied using TG-DTA, TG-MS, TOC, FT-IR, XRD.

It was shown clearly that the leading hypothesis of the previously proposed mechanism of thermal decomposition

process is supported. The mechanism is shown as follows: (1) dehydration process, (2) decomposition of anhydrous

barium titanyl oxalate and formation of amorphous barium carbonate and amorphous titan oxide, (3) crystallization of

barium titanate with evolution of CO,. The value of the TOC/BT molar ratio by TOC analysis of barium titanyl oxalate

and anhydrous barium titanyl oxalate was well in agreement with the calculated value. The IC/BT molar ratio in

decomposition products shows clearly that Barium carbonate formed was equivalent molar to Barium titanyl oxalate.

The thermal decomposition of anhydrous barium titanyl oxalate can be explained as exothermic reaction based on

combustion of CO and self-decomposition reaction. Barium titanate was crystallized with evolution of CO, from inside

of the sample, endothermic reaction, increase of specific surface area and formation of 100-200 0 pores.
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