Supporting Information
Preparation of ZnO/Zn(OH)2 models from up-scaling 

The inner core of the nanoparticle was chosen as a hexagonal prism (of about 5 nm diameters along the a,b and c axes, respectively) cut from the ZnO crystal structure. To mimic a realistic surface, O2- ion protonation (or more precisely incomplete OH- deprotonation) and charge compensation by Zn2+ deficiencies were carefully considered. This was based on our earlier study of ZnO nucleation from solution [S1], suggesting the absence of exposed O2- ions at the surface leading to a single Zn(OH)2-type layer as the outer shell of ZnxOy(OH)z aggregates as a general building rule. The prepared nanorod model comprises 5422 Zn2+, 4860 O2- and 1124 OH- ions and exhibits no net charge.

Analyses of diffusion constants for all three model systems investigated

Fig. A
Diffusion coefficient (blue) of the Na+ ions as a function of the distance to the colloid and number of Na+ ions (red curve) for models I-III. All data was averaged over 100 ns.  

Analyses of colloid dipole moments and polarizability for all three model systems investigated
Fig. B
Occurrence profile of the dipole moments as sampled from the solvated colloid models I-III. The width of the Gaussian fits is used to estimate the polarizability of the halo of counterions. 
Simulation parameters

We used the DLPOLY code [S2] to carry out the molecular dynamics simulations. The Berendsen thermostat and barostat were employed to impose room temperature and ambient pressure, with relaxation times of 0.5 ps and 5.0 ps, respectively. Due to the large size of the model system, extended summation of forces in real space is preferred over Ewald summation. We thus used a shifted coulombic potential with a generous cutoff of 15Å.
Different sets of empirically derived all-atom force field parameters were combined.

For the Zn2+ − O2- interactions we employed the Buckingham-type parameter set developed by Lewis and Catlow [S3]:
For the EO8-b-MAA8 model we used the GAFF parameter set [S4], determining the partial charges with the restrained electrostatic potential (RESP) methodology [S5], with  dedicated modeling for the terminal EO- and MAA-terminal-monomers. Ethanol parameters were taken from the OPLS-AA set [S6].
Fig. C
EO8-b-MAA8, hydrogen atoms are omitted to increase readability. Numbering of oxygen and hydrogen in table S2 w.r.t. neighboring carbon atom.
Table A
Force-field parameters used for Zinc-O (oxide/hydroxide) interactions.

Table B 
RESP charges and corresponding GAFF types of the EO8-b-MAA8 model.
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