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Table S1. The microstructure of Ru porcelain glaze and body under optical microscope.
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Figure S1. The polished cross-section of R1 glaze. (a) Optical micrograph; (b—d) SEM images.

Calculation process of droplet size with coherent interference:

The phase-separated structure in the R1 glaze has short-range order, which meets the
conditions of coherent scattering, and the phase-separation droplet’s size can be calcu-
lated by Bragg's law. Equations (1) shows the formula to calculate the refractive index,
where p is the mole fraction of oxides in the chemical composition, and ni is the refractive
index calculation factor of the oxide composition [1] The chemical compositions of the Ca-
rich phase and Si-rich phase in R1 are shown in Table 2. The calculated refraction index
of the Ca-rich phase (nca) is 1.511, and the refraction index of the Si-rich phase (nsi) is 1.501.
The Maxwell-Garnett equation [2] is then applied to calculate the effective refractive index
(ne), where @ is the volume fraction of the microphase, assuming that the volume fraction
of the Ca-rich phase is 25% to 50%. According to Equations (2), the effective refractive
index ne is 1.503~1.506.
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Since the forming mechanism of structural colors caused by amorphous photon crys-
tals is also coherent scattering, an approximate expression for the scattering light wave-
lengths of the amorphous photon crystals is also given by the modified form of Bragg's

law:
A=2dyn,’ —sin’ @ 3)
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where A is the free-space wavelength of light, d is the interplanar spacing, and 0 is
the angle measured from the normal to the planes [3-5]. In the phase separation glaze, d
is approximate to the average diameter of the phase-separation structure. Assuming that
the light is shining perpendicularly to the glaze surface, 0 is 0 and sin0 is also 0. Bragg’s
law can be expressed as follows:

A=2dn, (4)

The visible blue-violet wavelength A ranges from 380 to 480 nm; this wavelength is
used in Equation (4). If coherent scattering occurs in the visible blue—violet light wave-
length range, the calculated phase separation size d ranges from 126 to 160 nm.

Glazed cross-section

Glazed cross-scetion Glazed surtace

Figure S2. Schematic diagram of formation of annular pits on glaze surface.

Method of calculating the approximate area ratios of pits on a two-dimensional glaze
surface

The SEM images of the degradation area on the glaze surface show that the pit and
the flat surface have different contrasts. Image] software was used to calculate area.

(D Convert the SEM image into a grayscale image in 8-bit format.

(2) An appropriate "Threshold" was selected.

(3) The ratio of the selected area to the total area of the image was automatically cal-
culated by the software.

The area ratio of pits of R1 glaze is 65.5%, and of R2 glaze is 13.6%.



Coatings 2023, 13, 1011 4 of 5

S

Figure S3. Profile curves of corrosion pits in SEM images at the same magnification (80x). (a) R1
glaze, (b) R2 glaze.

Figure S4. SEM images of the polished cross-section of R2 glaze.

Figure S5. Contact angle of R2 glaze surface. (a) Obvious corrosion area;(b) No obvious corrosion
region.
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