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Abstract— Samples of calcium carbonate were analyzed by X-ray diffraction to determine the polymorphic compositions
of calcite, vaterite and aragonite. Standard curves were taken from the peak heights of binary polymorphs mixtures. The
content of vaterite in the mixture of calcite and vaterite was obtained from the ratio of the peak heights at 29.32° and 24.81°,
27.09° and 32.75°. In this work the experimental error is estimated at about 3 %. For the binary mixture of calcite and ara-
gonite the content of aragonite was determined from the ratio of the peak height of calcite, 29.32°, to the peak heights of
aragonite, 26.06°, 38.40°, and 45.81°. The experimental error is estimated at about 3 %. Compositions of three polymorphs
were estimated from the standard curves. The results from the experiments for the pure synthetic components gave excellent
agreement with the calculations.
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Fig. 1. Scanning electron microscopy of various shape of calcium car-
bonate.
(a) calcite, (b) vaterite, (c) aragonite
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Fig. 2. X-ray diffraction of various shape of calcium carbonate.
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Fig. 3. X-ray diffraction for the mixtures of calcite-vaterite by the
weight fraction.
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Fig. 4. Standard curve for the XRD analysis of calcite-vaterite.
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Fig. 6. X-ray diffraction for the mixtures of calcite-aragonite by the
weight fraction.
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Fig. 7. Standard curve for the XRD analysis of calcite-aragonite.

Table 1. Determination of polymorphic composition in the calcium
carbonate system by quantitative XRD

Calcite(wt%) Vaterite(wt%) Aragonite(wt%)

Sample From From From
Actual XRD Actual XRD Actual XRD

1 333 329 333 34.8 333 323

2 50.0 472 333 323 16.7 20.5

3 16.7 15.1 333 34.1 50.0 50.8
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