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1. Classification of small and large SC grains

The hierarchical materials show two characteristic SC grain sizes, distributed in different regions. The
sizes of small and large SC grains are measured in Image J [1]. The average of 40 measurements of small
and large SC grains result in defining sizes of 6 + 2 um and 41 £ 7 um, respectively. Note that these
values refer to the shortest diameter of the grains.

Figure S1: Representative SEM images for the measurement of small and large SC grains in the hierarchical AP
material. A, Area with small SC grains; B, Area at the border between regions dominated by small and large SC
grains. Arrows mark the measurement direction (short diameter). Scale bars are 10 um.

2. Organic content analysis
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Figure S2: TGA and associated DTG profiles for the starting suspensions used to obtain the organic-rich hierarchical
material and the homogeneous SC material, from which the content of OPh in the various materials was deduced.

3. Load-displacement curves
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Figure S3: A, B, C, Load-displacement curves of hierarchical materials per structure feature and heat treatment
temperature. With increasing temperature, the mechanical responses of small and large SC grains approach each other.



D, E, F, Load-displacement curves of hierarchical materials’ flat SC layer and homogeneous SC materials at varying
heat treatment temperatures. As mentioned in the main text, the flat SC layer approaches the properties of the
homogeneous SC counterpart at 250 °C.

4. Microstructure of hierarchical material heat-treated at 250 °C

Figure S4: Microstructure of hierarchical material heat-treated at 250°C. A, Indents in Flat SC layer and large SC grains;
B, Microstructure of small SC grains; C, D, E and F show magnified view of indents with respect to grains. Selected
indents and boundaries of SC grains are marked with yellow arrows and blue dashed lines, respectively. Scale bars in
A and B are 40 um; 2 pm otherwise.
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