
Supporting Information

for Adv. Optical Mater., DOI 10.1002/adom.202202755

Template Pore Size and A-Site Cation Management Dictate Luminescence Efficiency,

Stability, and Wavelength in Confined Perovskite Nanostructures

Viviana C. P. da Costa, Kyle Frohna, Samuel D. Stranks and Jeffery L. Coffer*



Template Pore Size and A-Site Cation Management Dictate 
Luminescence Efficiency, Stability, and Wavelength in Confined 

Perovskite Nanostructures 

 

Supporting Information 

 

Viviana C.P. da Costa1, Kyle Frohna,2 Samuel D. Stranks,2,3 and Jeffery L. Coffer1*  

 

1 Department of Chemistry and Biochemistry, Texas Christian University, TCU Box 298860, Fort 
Worth, Texas 76129, USA  

2 Cavendish Laboratory, University of Cambridge, JJ Thompson Avenue, Cambridge CB3 0HE, UK 

3 Department of Chemical Engineering and Biotechnology, University of Cambridge, Philippa 
Fawcett Drive, Cambridge CB3 0AS, UK 

 

 

Supporting Table S1. Particle and Pore Structure Information for the Mesoporous Silica 
Templates Used in this Work. 

Supporting Figure S1. Fabrication route for CsxMAx-1PbBr3  / CsxFAx-1PbBr3
 
in mesoporous silica 

templates. 

Supporting Figure S2. TEM Images and Histograms for selected perovskites templated by 
mesoporous silica. 

Supporting Figure S3. Halder-Wagner plots for selected perovskites formed within 7 nm 
templates (a,b,c) and 4 nm templates (d,e,f,g,h). 

Supporting Figure S4. PL Spectra for (a) FAPbBr3, (b) MAPbBr3, and (c) CsPbBr3 as function of 
template size. 

Supporting Figure S5. PL Spectra for CsxMAx-1PbBr3  formed within mesoporous silica templates 
of (a) 4 nm and (b) 7 nm average pore diameter. 

Supporting Figure S6. Fluence dependence of PLQE values for aged Cs0.10FA0.90PbBr3 (CsFA) and 

Cs0.10MA0.90PbBr3 (CsMA) structures formed within mesoporous silica templates of (a) 4 nm and 
(b) 7 nm average pore diameter. 

 



Supporting Table S1. Particle and Pore Structure Information for the Mesoporous Silica Templates Used 
in this Work. 

 

 

 

 

 

 

 

Property  4 nm pore template 7 nm pore template 
ParƟcle size 0.4-0.6 μm 0.5 μm 

 
Pore volume 0.2-0.4 cm3/g pore volume 

 
0.91 cm3/g pore volume 
 

Surface area 300-400 m2/g 

 

~750 m2/g (BET) 

Supporting Figure S1. Fabrication route for CsxMAx-1PbBr3  / CsxFAx-1PbBr3
 
in mesoporous silica 

templates. 



 

 

(a) CsxMAx-1PbBr3 
/  SiO2 (7 nm) 

 

 

 Supporting Figure S2. TEM Images and Histograms for selected perovskites templated 
by mesoporous silica. 



 

(b) CsxMAx-1PbBr3 
/  SiO2 (4 nm) 

 

 



(c) CsxFAx-1PbBr3 
/  SiO2 (7 nm) 

 

 

 

 

(d) CsxFAx-1PbBr3 
/  SiO2 (4 nm) 
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Supporting Figure S3. Halder-Wagner plots for selected perovskites formed within 7 
nm templates (a,b,c) and 4 nm templates (d,e,f,g,h). 

MAPbBr3                Crystallite size = 2.8 + 0.7 nm             FAPbBr3                    Crystallite size = 3.6 + 0.8 nm 



Supporting Figure S4. PL Spectra for (a) FAPbBr3, (b) MAPbBr3, and (c) CsPbBr3 as function of 
template size. 
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Supporting Figure S5. PL Spectra for CsxMAx-1PbBr3 formed within mesoporous silica templates 
of (a) 4 nm and (b) 7 nm average pore diameter. 
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Supporting Figure S6. Fluence dependence of PLQE values for aged Cs0.10FA0.90PbBr3 (CsFA) and 

Cs0.10MA0.90PbBr3 (CsMA) structures formed within mesoporous silica templates of (a) 4 nm and 
(b) 7 nm average pore diameter. 
 

 

 


