
 

 

Supporting Information 

S1. SAXS Details and Theory 

As seen in Equation (S1), the scattering vector (q, Å−1) is determined from the beam wavelength 

characteristics (λ, cm−1) and the scattering angle (θ, rad) formed from X-ray arrays scattered from 

features present across the sample: ݍ = 4πλ sin(θ2) (S1)

The d-spacing is defined in Equation (S2): ݊λ = 2݀ θ (S2)݊݅ݏ

where n is an integer, λ is the wavelength of the incident beam, d is the spacing between the planes in 

the atomic lattice and θ is the angle between the incident ray and the scattering planes. At small angles 

(below 5°), the d-spacing may be evaluated as the inverse of the scattering vector q (Equation (S3)): ݀ = 2πݍ  (S3)

S2. Figures and Tables 

Table S1. Examples of the values of the ratios qi/q* for the main crystalline phases 

encountered for block-copolymer (BCP); determination of the crystalline phases from the 

ratio qi/q* ratios obtained from small angle X ray scattering (SAXS) patterns analysis [26]. 
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Table S2. Structure parameters for F127 alone at different concentrations of BCP in water. 
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Table S3. Structure parameters for F127 and the Ag nano-particles (NPs) at different 

concentrations of BCP in water. 
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Figure S1. Thermo gravimetric analysis (TGA) of F127 and F127 with 30 wt % silver NPs. 

 

Figure S2. Impact of different metal NP (silver, copper and nickel) of similar size on  

the crystalline structure of the lyotropic liquid crystals (LLC) micelles. 
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Figure S3. Impact of the temperature on the final morphology and removal of the  

LLC template. The temperatures used included (A) 25 °C, (B) 50 °C, (C) 100 °C,  

(D) 150 °C, (E) 250 °C and (F) 400 °C for fixed durations and conditions as described in the 

experimental section. 

 

Figure S4. Impact of the annealing duration at 250 °C on the morphology of the structure 

for (A) 1 h, (B) 2 h, (C) 3 h, (D) 4 h and (E) 5 h. (F) is a representative cross section of (A). 

Tests performed for conditions presented in the experimental section. 
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Figure S5. In-situ transmission electron micrograph (TEM) coalescence experiments 

performed with a for a 0.5 wt % of NPs in ethanol mixture at (A) 25 °C, (B) 100 °C,  

(C) 200 °C and (D) 400 °C. 

 

Figure S6. SAXS modelling for the average scatterer dimension as a function of (A) time of 

annealing in air at 50 °C; and (B) temperature of annealing over time. 
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Figure S7. Impact of the annealing atmosphere on the LLC removal and pore formation in air and N2. 

 

Figure S8. Surface energies of metal surfaces computed by full charge density model (FCD) 

as a function of the materials density [34]. 
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Figure S9. Evidence of particle ejection during spin coating for the same spin coating 

conditions presented in Figure 7 at (A) 0 rpm, (B) 100 rpm, (C) 1000 rpm, and  

(D) 2000 rpm. 
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