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Before and after the modification of silica nanoparticles, changes in shape and size were 

observed by FE-SEM in Figure S1. 

 

 
Figure S1. SEM images of (a) FS-PDMS, (b) FS-OH, (c) FS-EP and (d) FS-NH (×100,000 magnification). 
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The fracture surfaces of test specimens after lap shear and IWP test are displayed in Figures S2 
and S3, respectively. The fracture surfaces were listed in the order of FS-PDMS, FS-OH, FS-EP, and 
FS-NH according to the content of silica nanoparticles. 

 
Figure S2. Fracture surfaces of epoxy structural adhesives obtained by lap shear tests: numbers in 
images mean volume content of silica nanoparticles.  
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Figure S3. Fracture surfaces of epoxy structural adhesives obtained by IWP tests: numbers in images 
mean volume content of silica nanoparticles. 
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The moisture content and organic content of silica nanoparticles with different surface groups 

were measured by TGA. All samples were measured while heating from 30 to 800 °C by 20 °C/min. 
 
 

 

Figure S4. TGA curves of surface-modified silica nanoparticles. 

 


