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SI1: Concentration calculations for PAA samples
Density of PAA =1.150 g/ml at 25°C!

Calculated concentrations

Weight fraction (w/w) C (kg/md) Volume fraction (v/v)
0.00042 0.42 0.00037

0.00083 0.83 0.00072

0.00125 1.25 0.00109

0.0017 1.72 0.00148

SI2: Fitting of autocorrelation function in Fig. 1
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D: Diffusion coefficient

G(r) =

o,: Half-width of laser focus

z,: Half-height of laser focus

SI3: Experimental Diffusion coefficient

Experimental diffusion coefficients D of AuNPs (in um?/s) as measured by fluorescence

correlation spectroscopy

d=5 nm d=20 nm d=40 nm

D (x107) D oD D oD D oD
0 102 5 23 1 11 1

0.37 51 1 14 7 1

0.72 40 3 11 4 1

1.09 30 2 9 04 5 0.3

1.48 23 1 7 1 3 0.2




SI4: Fitting parameters 3 and v using Phillies equation: D=Do exp(-B¢")

d (nm) v B
5 0.53 4.00
20 0.64 4.10
40 0.68 441

SI5: Debye screening length (I) Calculations

where,

i= species of ions

n(0)= density of ions at 7 =0

Zi= valance of charge (=1)

Ci—H* concentration

ér= relative permittivity (=80)

€0= permittivity in vacuum (8.85*102F/m)
N= Avogadro's number (=6.022*10% mol )
e= charge of the electron (=1.609 *10° C)
kg— Boltzmann constant (=1.38 * 102 J/K)
T= absolute temperature (=295 K)

@ = Jonization factor?

Assumptions:

one monomer emits one H* ion

pH =-log[H™]

[H™] =- antilog(pH)
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Calculated Debye screening length

Volume fraction pH Ionization factor [H*] (mol/m3) Debye screening length
D (x1079) ( (I) (nm)
@){Choi, 2005 #19}
0.37 4.20 0.073 0.063 55
0.72 4.10 0.067 0.080 49
1.09 3.61 0.060 0.25 28
1.48 3.43 0.051 0.37 23

SI6: Dynamic light Scattering Results

Average hydrodynamic radius of PAA : R,=137 nm

For PAA 3,
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Overlap volume fraction, ¢*=4.4x10>

SI7: Correlation length (£) calculation




Correlation length ($)
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Calculated correlation length for each concentration

NG

Volume fraction ¢ (nm)
v/v)
0.00037 69
0.00072 49
0.00109 40
0.00148 34

The size-ratio d/ ¢ for each particle size in different concentration

Volume d/¢
fraction (v/v) ¢ (nm) d=5 nm d=20 nm d=40 nm
0.07 0.29 0.58
0.00037 69
0.10 0.41 0.81
0.00072 49
0.13 0.50 1.00
0.00109 40
0.15 0.59 1.17
0.00148 34
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SI8: Normalized diffusion coefficient vs. PAA volume fraction
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SI9: The effective viscosity as a function of NP size at a constant volume fraction of PAA
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