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Figure SI-2.  Apparent dissociation constant pKa versus dissociation degree α 
curves for SPBPAA at various ionic strengths by potentiometric titrations. Symbols 
denote: (Δ) 100 mM, (○) 50 mM, and (□) 10 mM. 
 

 

Figure SI-3.  Dissociation degree α versus pH curves for SPBPAEMH at various ionic 
strengths by potentiometric titrations. Symbols denote: (Δ) 100 mM, (○) 50 mM, and 
(□) 10 mM. 
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Figure SI-4.  Apparent dissociation constant pKa versus dissociation degree α 
curves for SPBPAEMH at various ionic strengths by potentiometric titrations. Symbols 
denote: (Δ) 100 mM, (○) 50 mM, and (□) 10 mM. 

 

Determination and Calculation of SPB Grafting Density 

With the molecular weight Mn obtained by GPC and the amount of PAA/PAEMH 

on the surface being know, the number of chains per particle and hence the grafting 

density σ may be calculated (as follow). Selecting SPBPAA as the model particles, we 

hypothesize the diameter of PS core as D (nm), molecular weight of PAA determined 

by GPC as MPAA (g/mol), the total weight of PS core as mPS (g), and the total weight 

of PAA as mPAA (g). 

The contour length Lc is calculated by Lୡ = 0.2516 × ெ೙୑ఽఽ (nm) 

Where Mn is the molecular weight of PAA determined by GPC, MAA is the molecular 

weight of AA (72 g/mol), the length of AA monomer is estimated to 0.2516 nm. 

The volume V’PS of a single PS core can be calculated by 
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V୔ୗᇱ = 3ߨ4 ⋅ ൬D2൰ଷ (mଷ) 
The superficial area S’PS of a single PS core can be calculated by S୔ୗᇱ = 4π ⋅ ൬D2൰ଶ 

The weight m’PS of a single PS core can be calculated by m୔ୗᇱ = ߩ ⋅ V୔ୗᇱ = 1.05 × 10ଷ × V୔ୗᇱ  

Where ρ is density of PS. 

The total amount NPS of PS core can be calculated by N୔ୗ = m୔ୗm୔ୗᇱ = m୔ୗ1.05 × 10଺ × V୔ୗᇱ  

The total amount NPAA of PAA chains can be calculated by N୔୅୅ = N୅ ⋅ m୔୅୅M୔୅୅ = 6.02 × 10ଶଷ × m୔୅୅M୔୅୅ 

Where NA is Avogadro’s constant. 

The amount N’PAA of PAA chains grafted on a single PS core can be calculated by N୔୅୅ᇱ = N୔୅୅N୔ୗ = 1.05 × 10ଶଽ ⋅ m୔୅୅ ⋅ ߨ ⋅ DଷM୔୅୅ ⋅ m୔ୗ = σ ⋅ S୔ୗᇱ  

The grafting density σ of chains can be deduced from 

σ = 1S୔୅୅ᇱ = N୔୅୅ᇱS୔ୗᇱ = 1.05 × 10ଶଽ ⋅ m୔୅୅ ⋅ DM୔୅୅ ⋅ m୔ୗ (mିଶ) 
 
For SPBPAA system: σ = 1.0535 × 10ଶଽ ⋅ m୔୅୅ ⋅ DM୔୅୅ ⋅ m୔ୗ = 1.05 × 10ଶଽ ⋅ 0.1 ⋅ 8015600 ⋅ 1 = 0.054	 ≈ 0.05(nmିଶ) 

 N୔୅୅ᇱ = σ ⋅ S୔ୗᇱ = σ ⋅ π ⋅ Dଶ = 0.054 ⋅ 3.14 ⋅ 80ଶ = 1085 ≈ 1100 

 
For SPBPAEMH system: σ = 1.05 × 10ଶଽ ⋅ m୔୅୉୑ୌ ⋅ DM୔୅୉୑ୌ ⋅ m୔ୗ = 1.05 × 10ଶଽ ⋅ 0.098 ⋅ 7815500 ⋅ 1 = 0.052	 ≈ 0.05(nmିଶ) 

 N୔୅୉୑ୌᇱ = σ ⋅ S୔ୗᇱ = σ ⋅ π ⋅ Dଶ = 0.052 ⋅ 3.14 ⋅ 78ଶ = 993 ≈ 1000 
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