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S1. Derivation and modelling of experimental d-PDFs of NPs in water 

The PDF calculation was performed with the software PDFgetX3 (Juhás et al., 2013). Qmax was adjusted 

independently for each dataset. All PDFs were modelled with the software package DISCUS (Neder & 

Proffen, 2008). The experimental d-PDFs were gained by subtraction of the water background during 

the data processing in PDFgetX3. The d-PDFs of the redispersed samples consist of two contributions: 

i) the signal of the NPs, and ii) the contribution from the restructured water. 

The powder of each redispersed NP type was measured prior to redispersion. The sum of the scaled 

powder PDF, pNPGexp,NPpowder(r), and a contribution of the restructured solvent w(r) were fitted to the 

experimental d-PDF. 

exp,( ) ( ) ( )NP NPpowderG r p G r w r= +   Eq. 2 

The restructured water consists of an exponentially damped sinusoidal oscillation to model the 

hydration shell and two sharp Gaussian-shaped peaks (one maximum and one minimum) to describe 

the adsorbed layers directly at the NP surface. 

,min ,max( ) ( ) ( ) ( )oscillation Gauss Gaussw r w r w r w r= + +  Eq. 3 

The exponentially dampened sine wave woscillation(r) is given by: 
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 Eq. 4 

where A is the amplitude of the oscillation, λ the wavelength, φ the phase shift and σeff the effective 

damping with 𝜎𝜎𝑒𝑒𝑒𝑒𝑒𝑒 = 𝜎𝜎 𝑎𝑎⁄  for r < r0 and 𝜎𝜎𝑒𝑒𝑒𝑒𝑒𝑒 = 𝜎𝜎 ∙ 𝑎𝑎 for r > r0, with σ as mean variance and a as 

asymmetry parameter. 

The sharp maximum and minimum were each described with a symmetric, Gaussian-shaped peak, with 

the Gaussian function P(rmax, σmax) for the maximum given as: 
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 Eq. 5 

rmax gives the position of the maximum amplitude of the peak and σmax the peak width. The Gaussian 

function of the negative peak, i.e. the minimum, is calculated equivalently.  

For hexane and the alcohols, the solvent contribution w(r) could be simplified to w(r) = woscillation(r), see  

(Zobel et al., 2015) 
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S2. Fits of restructured solvents around TiO2 NPs 

 

 

Figure S1 Fits to the d-PDFs of redispersed TiO2 NPs in different solvents. Methanol (a), ethanol (b), 

1-propanol (c), n-hexane (d) and distilled water (e). Experimental d-PDFs of ZnO NPs (black) with the 

final calculated PDFs (red) and the overall differences of the fit (grey) in offset. Separately, the 

contributions of the NPs (green) and the contributions and dd-PDFs of the restructured solvent (blue) 

are shown. In contrast to the organic solvents, the dd-PDF of water (e) consists of two different 

contributions from tightly adsorbed water (purple) and from the larger hydration shell (blue). 


