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Calculation of Surface Coverage of TMSA Anchor Molecules  

The estimated surface area for 1.0 g SiO2 nanoparticles is 200 m
2
 g

-1
, which corresponds to 1.56 

• 10
21

 Si surface atoms, assuming a surface Si density of 7.8 nm
-2

.
1
 TMSA occupies 3 surface Si 

atoms, which yields a maximum monolayer density of 2.6 TMSA nm
-2

. The amount of TMSA 

anchored onto 1.0 g SiO2 nanoparticles was obtained from UV-vis measurements and is 0.105 

mmol (24 % of the initial amount). 0.105 mmol are 6.33 • 10
19

 molecules, which corresponds to 

0.3 TMSA nm
-2

. This corresponds to 12 % surface coverage (0.3 / 2.6). 

 

Calculation of Surface Coverage of PV3 Molecules  

The estimated surface area for 0.1 g SiO2 nanoparticles used is 20 m
2
/g, which corresponds to 

1.56 • 10
20

 Si surface atoms, assuming a surface Si density of 7.8 nm
-2

.
1
 The SiO2/TMSA 

reactant has a TMSA density of 0.3 nm
-2

 (see above). The amount of PV3 grafted onto 0.1 g 

SiO2/TMSA nanoparticles was obtained from UV-vis measurements and is 0.6 µmol, or 3.61 • 

10
17

 molecules, which corresponds to 0.02 PV3 nm
-2

. This corresponds to 0.8 % surface 

coverage (0.02 / 2.6). 

 

Calculation of Surface Coverage of tripod anchor molecules 

To roughly estimate the surface coverage of tripod molecules the NH2 scissor deformation mode 

intensity at 1630 cm
-1

 of an 18 mg pellet of SiO2/tripod in Figure S1  (absorbance 0.03) was 

compared to the NH2 scissor deformation mode intensity at 1623 cm
-1

 of a same-sized 

SiO2/TMSA (Figure 1Aa) (absorbance 0.36). From this comparison, the relative intensity of 

SiO2/tripod is 8%, which results in a surface coverage of 0.08 • 0.3 nm
-2

 = 0.02 nm
-2

 (assuming 
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that the NH2 extinction coefficient of the two amines is the same). This corresponds to 0.8 % 

surface coverage. 

  

 

 

Figure S1: FT-IR spectrum of SiO2/tripod particles 
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Figure S2: FT-IR spectrum of SiO
2
/TMSA before hydrolysis (trace 

(a) red) and after hydrolysis of methoxy groups (trace (b) black).  
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Figure S3: FT-IR spectra of (a) TMSA crystallites in 

KBr. (b) TMSA anchored on silica nanoparticle 

surface. The band of the 1626 cm
-1

 NH2 bending mode 

of TMSA on silica is much narrower than the 

corresponding absorption band for solid TMSA.   
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Figure S4: Absorbance spectra of aqueous suspensions of 

SiO
2
/TMSA (black) and pure TMSA (red). Amplitude due to light 

scattering was subtracted. Y-scale on the right hand side shows 

extinction coefficient.  
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Figure S5: UV-vis absorption spectrum, (A) and (B) of 

SiO
2
/TMSA-PV3/SiO

2
-Ti

IV
OCo

II
 in DMF suspension with Ti 

anchored using Ti(NEt2)4 precursor (scattering absorbance 

contribution subtracted, concentration 1.5 mg mL
-1

) and the 

corresponding FT-IR spectrum (C) of a pressed pellet showing 

NEt2-related modes. 
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Figure S6: (A) FT-IR spectrum of SiO
2
-TiOCo particles with physisorbed PV3 (0.1 nm

-2
) 

and [Co(NH
3
)
5
Cl]Cl

2
 (0.1 nm

-2
) acceptor. SiO2 background subtracted. (B) FT-IR difference 

spectrum after 15 min irradiation with 476 nm continuous laser emission showing depletion 

of [Co(NH
3
)
5
Cl]

2+
 under growth of adsorbed ammonia.   

 


