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The nanocrystalline, inorganic composites known as "biomorphs" form micron-scale structures such as helices,
sheets, funnels, coral-like, and arboresque patterns made of alkaline earth metal (Ca, Sr, or Ba) carbonates
assembled into high-aspect-ratio nanorod structures covered by silica, when precipitating from solution on solid
substrate1,2. While reaction-diffusion models recovered essential features of such 2D and 3D aggregation processes3,
we explore here whether the orientation field-based phase-field models4 developed for polycrystalline solidification
could describe various aspects of the formation of biomorphic structures. This model relates solidification
morphology to thermodynamics, interfacial properties and chemical diffusion.
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concentration field: c ∈ [0, 1]
orientation field: q = (qx, qy, qz, qw) unit quaternion, Σiqi = 0
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