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Figure S1. FESEM images and particle-size distributions of bc/ silica that were synthesized
at different times: (a) 6 h, (b) 8 h, (c) 12 h, (d) 18 h, and (e) 72 h.
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Figure S2. FESEM and binary images of bc! silica samples that were synthesized at different
times: (a) 6 h, (b) 8 h, (¢) 12 h, (d) 18 h, and (e) 72 h.
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Figure S3. Kubelka-Munk model's light path. (a) The reflectance factor for a single sheet over
a black background, R, and (b) the reflectance when the specimen is infinitely thick, R,.
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Figure S4. Refractive index (n) as a function of wavelength for TiO crystals (ordinary ray),’
TiO: nanoparticles,” a-Quartz,** and fused silica.’
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Figure S5. (a) The effective refractive index for bcl silica synthesized for different times
compared with non-porous silica. (b) Comparison of the effective refractive indexes between
the nano-spherical titania and bc/ silica systems. The effective refractive index of nano-
spherical titania film varied from the closed-packed system of hcp lattice with a filling factor
of 0.74 (74% TiO») to a 3D random contact network of packed spheres with the threshold of
0.31 (31% Ti0,).”* The green dotted line shows the visible light range. The effective
refractive indexes are calculated using Bruggeman effective medium approximation by
mixing the refractive index of pure silica/SiO,’ or titania/TiO> with the void in different
volume fractions. The optical constants/refractive index of TiO2 was obtained from the J.A.
Woollam Co. materials database.

Figure S6. Microscope images of SiO> microbeads.



Table S1. The quantization results of the Cahn-Hilliard spinodal decomposition model
(variation in D values)

D Gamma  Iterations  Simulation results AL/Atotal (%)

5 5 10000 49.256
10 5 10000 49.654
15 5 10000 49.388
20 5 10000 49.654
25 5 10000 49.633




Table S2. The quantization results of the Cahn-Hilliard spinodal decomposition model
(variation in gamma values)

D Gamma Iterations  Simulation results AL/Atotal (%)

10 3 10000 49.170

10 6 10000 49.348

10 9 10000 50.251
N

10 12 10000 Q 48.939

10 14 10000 49.591




Table S3. The quantization results of the Cahn-Hilliard spinodal decomposition model
(variation in the number of iterations)

D Gamma Iterations Simulation results AL/Atotal (%)

10 3 10000 49.170
10 3 20000 49.594
10 3 30000 49.010
10 3 40000 49.832
10 3 50000 49.559
10 3 60000 49.331




Table S4. The average calculation of Shannon entropy of the FESEM image before
thresholding

FESEM images before

Synthesis thresholding Graph <H>
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