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ABSTRACT  The unique electrical properties of large permittivity in Barium Strontium Titanate have
been widely used to make capacitors; it can be produced by solid state reaction. In this study, the mixture
of Barium Carbonate, Strontium Carbonate and Titanium Dioxide was calcined at 500°C, 1000°C,
1100°C, 1150°C, 1200°C, 1250°C and 1300°C. The results of the phases change in each stage were
investigated via X-Ray Diffraction. The results show that the formation of Barium Strontium Titanate
started at 1100°C with the presence of other phases. The mixture is fully reacted to form Barium
Strontium Titanate at 1150°C. Only Barium Strontium Titanate was formed as the calcination temperature
was set higher,

(Electrical properties, Barium, Strontium, XRD)

INTRODUCTION 1200°C and 1360°C for soaking time of 3 hours,
: with one remain uncalcined for comparison
One of the common methods to produce Barium purposes. All the calcination processes were
Strontium  Titanate (BST) is by solid state carried out using the same furnace to minimize
reaction of Barium Carbonate (BaCO,), variation. After calcination, all the samples were
Strontium  Carbonate (SrCO;) and Titanium ground to fine powder and send for X-Ray
- Dioxide (TiO,) mixture. Calcination temperature diffraction (XRD), using Philips Model PW1710,
- and time are the key parameters that would with Copper (Cu) anode. The diffractograms
© determine the characteristic of BST produced. obtained were matched against the Powder
The optimum calcination temperature and time Diffraction File {PDF) from International Centre
»must be obtained to ensure the mixture for Diffraction Data.

- completely formed BST through solid state

reaction. If the calcination temperature and time

- is set too low, the mixture will only be partially RESULTS AND DISCUSSION

reacted [1-3]. This paper report the phases

detected in the mixture as calcination The diffractograms obtained were partially

- temperature changed. superimposed with one to another as shown in
Fig. 1. Major peaks in the diffractograms were
labelled with the phase detected. However, the

MATERIALS & METHOD diffractograms that have similar patterns will

only be labelled once.
The raw chemicals used to prepare BST are

BaCQ, (Fluka), SrCO; (Fluka) and TiO, (BDH). In general, Fig. 1 shows that a change in

I}e mixture prepared is to form Ba, ,Sr,Ti0O, diffractogram is  detected as. the calcination
With x = 0.3, this compound is referred as temperature increased. This change is due to the
Ba(_).'.'SI"o-aTiOg, hereafter. The raw chemicals were presence of other phases in the. samples before
Weighed out in stoichiometric proportion and Bag7510.3TiO; is completely formed.

IniXed‘ by grinding lightly in a mortar and pestle
[4]. ‘Elght batches of mixture were prepared and
caleined at 500°C, 1000°C, 1100°C, 1150°C,
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temperature s not high enough for solid state
reaction to happen [5].

In the 1000°C calcined sample, a change in
diffractograms was observed compared to the
500°C calcined sample and the presence of
Barium Titanate (BaTiO;), Strontium Titanate
(S1Ti0;) and BaCO,; was detected. On the other
hand, §tCO; and TiO, were no longer detected in
the 1000°C calcined sample. At this
temperature, BaCO; & SrCO; start to decompose
and reacted with TiO; to form BaTiQ; and
SrTi0, [6].

The sample calcined at 1100°C indicated the
presence of BaTiO;, BagsSrp.aTiO; and BaCO,,
The formation of Bag7815.3TiO; took place at this
temperature. However existence of BaTiO; and
BaCO; in the sample indicated that the reaction
to form Bag;Sry.3Ti0; is not completed.

At 1150°C, the diffractogram shows only the
presence of Bay;St.3Ti0; (PDF No. 44-93),
indicating the completion of the solid state
reaction in the mixture [6]. When the calcination
temperatures were increased further to 1200°C,
1250°C and 1300°C, the diffractograms remained
similar to the 1150°C. No further reaction took
place after 1150°C.

The summary of each phases detected at different
calcination temperature is tabulated in Table 1.

Table 1: Phases Detected at Different Calcination

Figure 1. Diffractograms at Different Calcination
Temperature

XRD was performed on the uncalcined mixture
of BaCO,; . SrC0O; and TiO,, and the
diffractograms obtained . confirmed the
presence of the raw chemicals used. The
diffractograms for the 500°C calcined sample has
similar pattern to the uncalcined sample. None of
new phases detected as the calcination

Temperature
Phases

uncalcined BaCoO,, SrC0O; & TiO,
500°C BaCOs, SrCO; & TiO,
1000°C BaTiO,, SrTi0; & BaCO;
1100°C BaTiOQ, BagsSr,,Ti0; & BaCO;,
1150°C Bag_-;Sro.3TiO3
1200°C Bag,7Sro.3TiO3
1250°C BaolqsrogTiOg
1300°C Bag_-,-Srg.3TiO3

CONCLUSION

A systematic experiment had been carried out to
study the impact of calcination temperature on
Ba,.Sr,TiO; formed through solid state reaction
of BaCQs, SrCO; and TiO; mixture. By
performing XRD on the samples, the results
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ow that complete formation of Bag;Sr.;TiO;5
ened at 1150°C and above, and several
fferent phases are detected if the calcination is

Jow 1150°C.
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