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𝑀W,NP =
𝑁𝐴𝐼0𝜌 𝑆𝑖𝑂2

2

Δ𝜂2∙ 𝑐g

𝑀W,NP =
6.022 ∙ 1023 1

mol
 ∙ 591

1

cm
 ∙ (2.2

g

cm3)
2

(9.49 ∙ 1010 1

cm2)
2

∙ 0.0022
g

cm3

= 8.694 ∙ 107 g

mol

𝑀W,SAXS,𝑅 =
𝑁𝐴4𝜋𝑅3𝜌 𝑆𝑖𝑂2

3
(1 + 3𝑃𝐷𝐼2)
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Δ𝑚(SiO2, 25 °C)  =  Δ𝑚(SiO2, 700 °C) ∙ (1 + x)

Δ

𝑀W,NP+P = 𝑀W,NP ∙ (
𝑚(25 °𝐶)

𝑚(700 °𝐶)
− 𝑥)

𝑥 =
Δ𝑚(SiO2,25 °C)

Δ𝑚(SiO2,700 °C)
− 1 =

100 %

95.5 %
− 1 = 0.047
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𝑀W,NP+P = 8.69 ∙ 107 g

mol
∙ (

100 %

92.5 %
− 0.047) = 8.99 ∙ 107 g

mol
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𝜂CoreExpShell(𝑡shell, 𝑅C, 𝛼, 𝜂C, 𝑋C, 𝑋shell) = {

𝜂C                                     𝑑 < 𝑅C

𝜂Shell   𝑅𝐶 <  𝑑 < 𝑅𝐶 + 𝑡shell

𝜂solv               𝑑 > 𝑅𝐶 + 𝑡shell
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𝜂shell (𝑑) = {
   𝜂shell,𝑅C

+ (𝜂shell,𝑅C+𝑡shell
− 𝜂shell,𝑅C

)𝑑 ∙ exp(1 − 𝑑) ∙ 𝛼                𝛼 < 0  

 𝜂shell,𝑅C
− 𝜂shell,𝑅C+𝑡shell

(1 − 𝑑) ∙ exp(−𝑑𝛼) + 𝜂shell,𝑅c+𝑡shell
        𝛼 > 0

𝜂shell,𝑅C
= [𝑋C ∙ 𝜂solv + (1 − 𝑋C)𝜂polymer]

𝜂shell,𝑡shell
= [𝑥shell ∙ 𝜂solv + (1 − 𝑋shell)𝜂polymer]

𝜂shell,𝑡shell
= [𝜂solv]

- 

- 

- 

- 

𝐼ExpShell(𝑞) = ∫ 4𝜋𝑑2 sin(𝑞𝑑)

𝑞𝑑
𝜂𝑆ℎ𝑒𝑙𝑙(𝑑)𝑑𝑑

∞

0

𝐼sphere(𝑞, 𝑅C) = 𝐾2(𝑞, 𝑅C, Δ𝜂) = (
4

3
𝜋𝑅𝐶

3Δ𝜂 ∙ 3
sin(𝑞𝑅C)−𝑞𝑅C∙cos(𝑞𝑅C)

(𝑞𝑅C)3 )
2

𝑁1 =
𝑐g∙𝑁A

𝑀W,NP
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𝜂PDMAEMAH+,D+ = 𝑉%H+ ∙ 𝜂PDMAEMAH+ + 𝑉%D+ ∙ 𝜂PDMAEMAD+

𝜂PDMAEMAH+,D+  = 0.58 ∙ 1.216 ∙ 10–4nm−2 + 0.42 ∙ 0.752 ∙ 10–4nm−2 = 1.0211 ∙ 10–4 nm−2

~

𝜂PDMAEMAH+,D+ = 0.97 ∙ 1.0211 ∙ 10–4 nm−2 + 0.03 ∙ 0.945 ∙ 10–4 nm−2 = 1.0188 ∙ 10–4 nm−2
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𝜌 =
1

𝑦
=

1

(𝑎+𝑏∙𝑥)
=

1

1.002946
cm3

g
−0.001631

cm3

g
 ∙ 100 %

= 1.19
g

cm3
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7.9 Model fitting according to a more accurate model from Pedersen 

and Gerstenberg 

𝑃𝑚𝑖𝑐(𝑞) = 𝑁agg
2 𝛽core

2 𝐹sphere(𝑞𝑅C)2 + 𝑁agg𝛽brush
2 𝑃brush(𝑞𝑅G) +

2 𝑁agg
2 𝛽brush𝛽core𝑆brush|core(𝑞, 𝑅C, 𝑅G, 𝑑) + 𝑁agg(𝑁agg − 1)𝛽brush

2 𝑆brush|brush(𝑞, 𝑅C, 𝑅G, 𝑑)

𝐹sphere(𝑞𝑅C) = 3
sin(𝑞𝑅C)−𝑞𝑅C∙cos (𝑞𝑅C)

(𝑞𝑅C)3

𝑃brush(𝑞𝑅G) = 2
exp(−(𝑞𝑅G)2)−1+(𝑞𝑅G)2

(𝑞𝑅G)4

𝑆brush|core(𝑞, 𝑅C, 𝑅G, 𝑑) = 𝐹sphere(𝑞𝑅C)
1−exp (−(𝑞𝑅G)2)

(𝑞𝑅G)2

sin (𝑞(𝑅C+𝑑𝑅G))

𝑞(𝑅C+𝑑𝑅G)

𝑆brush|brush(𝑞, 𝑅C, 𝑅G, 𝑑) = [
1−exp(−(𝑞𝑅G)2)

(𝑞𝑅G)2 ]
2

[
sin(𝑞(𝑅C+𝑑𝑅G))

𝑞(𝑅C+𝑑𝑅G)
]

2

𝑑

𝛽brush = 𝑆𝐿brush − 𝑆𝐿𝐷solvent𝑉brush

𝛽core = 𝑆𝐿core − 𝑆𝐿𝐷solvent𝑉core

𝑝

𝑝𝑑𝑓(𝑥, 𝑅C, 𝑝) =
1

𝑥𝑠√2𝜋
exp [−

ln 𝑥−ln 𝑚

2𝑠2 ]

𝑚 =
𝑅C

√ln 𝑝2+1
𝑠 = √ln(𝑝2 + 1)
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σ

ϕ

average number of chains per 
particle 
average number of monomer 
units per chain 

η η η


