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1 Mass titrations

Figure S1: Mass titration of Ti0.909W0.091O2Nx in deionised water and NaNO3 as 
a supporting electrolyte to adjust the ionic strength at the constant value of I = 
10−2 mol L−1. Two titrations (alkaline runs) were performed starting at a pH 
farer (black markers) and closer (blue markers) to the expected pH of zero charge 
pHpzc. The starting pH was obtained adding a a 0.1 mol L−1 solution of NaOH.
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Figure S2: Mass titration of undoped anatase TiO2 in deionised water and NaNO3 
as a supporting electrolyte to adjust the ionic strength at the constant value of I 
= 10−2 mol L−1. The decaying curve represents the alkaline run (starting pH 
obtained adding a 0.1 mol L−1 solution of NaOH) whilst the grow-ing curve 
represents the acidic run (starting pH obtained adding a 0.1 mol L−1 solution of 
HNO3).
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2 Degree of contamination titration

- 0 . 1 0 - 0 . 0 8 - 0 . 0 6 - 0 . 0 4 - 0 . 0 2 0 . 0 0 0 . 0 2 0 . 0 4 0 . 0 6
4

5

6

7

8

9

4 5 6 7 8 9 1 0
3 0

4 0

5 0

6 0
 

d(p
H)

/d(
u a)

/g
/m

mo
l

p H

- 0 . 1 0 0 - 0 . 0 7 5 - 0 . 0 5 0 - 0 . 0 2 5 0 . 0 0 0 0 . 0 2 5 0 . 0 5 0
3 0

4 0

5 0

6 0

d(p
H)

/d(
u a)

/g
/m

mo
l

u a / m m o l / g

pH

u a / m m o l / g

Figure S3: Titration for the determination of the degree of contamination u 
for the undoped anatase TiO2 used in this work.

3 Notes on symmetric/asymmetric association
of counterions for undoped anatase TiO2

It is worth noting though that whilst Piasecki et al.? reported a symmetric
association of counterions for undoped TiO2 water suspensions in the presence
of the indifferent electrolyte NaCl, very similar to what we are proposing here,
Preočanin and Kallay? proposed a preferential association of anions. Experi-
mentally, the electroneutrality condition can only be achieved in the presence
of solely indifferent electrolytes (i.e. no specific adsorption of ions, hence the
use of NaNO3 or NaCl as supporting electrolytes) and at low concentrations
to guarantee either symmetrical or absence of association. In fact, the affini-
ties of binding cations and anions are not necessarily the same and the shift of
pHpzc, pHpzp, pHiep with respect to pHeln are usually expected at higher elec-
trolyte concentrations.? In this context, it is worth noting that the Preočanin
and Kallay’s investigation involved different (and also higher than 10−2 mol l−1)
ionic strengths, which allowed them to rule in favour of a asymmetric associ-
ation. It is possible that if we were to investigate the effect of different ionic
strengths, we might come to the same conclusion. However, this would go be-
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yond the scope of the present work, which is to compare undoped and doped
TiO2, in the same electrolyte and ionic strength conditions.
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