HIGHLIGHTS
Vaterite crystals were produced in the presence of tryptophan.
Tryptophan had significant effects on the size and morphology of the resulting CaCO3 crystals.
The thermal decomposition mechanism of CaCO3 was elucidated using Coats–Redfern method.
Central composite design was applied to optimize the vaterite composition.
The BET specific surface area of the CaCO3 crystals increased with increasing tryptophan concentration.
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