
1 Theoreti
al modelThe distribution of the potential (isodynami
 
urve) between two �at surfa
eswith dissimilar surfa
e potentials is s
hemati
ally illustrated in s
heme 1. Φ0is the zeta potential. Subs
ripts 1 refers to the potential at the air/ solutioninterfa
e and 2 to the potential of the solution/ solid interfa
e. It was assumedthat both potentials are negative and Φ01 > Φ02. Φ̄ is a potential minimumbetween the two surfa
es. Using the dimensionless form of the Poisson Boltzmann(PB) equation the dimensionless potential (Y) and distan
e (ξ) are de�ned by
Y = zeΦ/kT (1)where z is the valen
e of the ion, e is the elemental 
harge, k is the Boltzmann
onstant, and T is the absolute temperature.

ξ = xκ (2)where κ is the re
ipro
al Debye length given by
κ = (2n2e2z2/ǫ0ǫrkT )

1

2 (3)where n is the number 
on
entration of ele
trolyte in the bulk solution, ǫ0 is thepermittivity of va
uum, and ǫr is the relative permittivity of the medium. It wasassumed that the for
e of intera
tion per unit area, disjoing pressure Π, is equalto the osmoti
 pressure Πosm. The PB equation in the dimensionless form for asymmetri
al ele
trolyte and �at surfa
e is given by
d2Y

dξ2
= sinhY (4)and the 
orresponding isodynami
 
urve and pressure by

(

dY

dξ

)2

= 2cosh(Y ) + C (5)and
Π(D) = −nkT (C(D) + 2) (6)Analyti
al solution to Eq. (5) exist. The solution depends on whether for C≥2,|C|<2 or C≤-2. From Eq. (6) it is seen that Π is repulsive (positive) for C<-2and attra
tive (negative) for C>-2. When a potential minimum exist as shownin s
heme 1, C is given by

C = −2cosh(Ȳ ) (7)The dimensionless surfa
e separation is given by
ξD = ξL + ξR (8)1
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S
heme 1: S
hemati
 illustration of the potential distribution between two dissimilar
harged �at surfa
es.by intergarting Eq. (5)
ξL =

Y01
∫

Ȳ

dY

(2coshY + C)0.5
(9)

ξR =

Y02
∫

Ȳ

dY

(2coshY + C)0.5
(10)These integrals 
an be solved in terms of the ellipti
 integral of the �rst kind.
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2 Zeta-potential measurementsThe zeta-potential measurements were a
hieved by using a Zetasizer Nano ZS(Malvern Instruments, Germany). A de�ned ele
tri
al �eld is applied a
ross asample illuminated with two fo
used laser beams. Parti
les whi
h move throughthe measuring volume s
atter this light. The intensity of the s
attered light�u
tuates depending on the velo
ity of the parti
les. The mobility of the parti
les
an be 
al
ulated from the frequen
y of the �u
tuations and 
an be 
onvertedinto the zeta-potential by using the Smolu
howski equation:
UE =

ǫǫ0ζf(ka)

3η
(11)In this paper, zeta-potential measurements were used to ensure that for the usedele
trolytes, only a minor 
ounterion adsorption at the solid substrate takes pla
ewithin the 
onsidered 
on
entration regime (see table 1). In all measurementsthe same amount of sili
a parti
les (0.001 w%)) have been investigated in therespe
tive ele
trolyte solution.Table 1: Experimental zeta-potential ζ of 0.001 w% of sili
a parti
le in water or in therepe
tive ele
trolyte solution at a �xed 
on
entration of 10−4 M.

ζ [mV℄
H2O -98.6±0.5KI -85.0±0.5KCl -84.6±0.5KF -78.3±0.5NaI -88.3±0.5NaF -80.7±0.5CsI -86.5±0.5CsF -74.9±0.5Under this 
ondition, the ζ-potential 
an be 
onsidered as more or less 
onstant.
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