
1 Theoretial modelThe distribution of the potential (isodynami urve) between two �at surfaeswith dissimilar surfae potentials is shematially illustrated in sheme 1. Φ0is the zeta potential. Subsripts 1 refers to the potential at the air/ solutioninterfae and 2 to the potential of the solution/ solid interfae. It was assumedthat both potentials are negative and Φ01 > Φ02. Φ̄ is a potential minimumbetween the two surfaes. Using the dimensionless form of the Poisson Boltzmann(PB) equation the dimensionless potential (Y) and distane (ξ) are de�ned by
Y = zeΦ/kT (1)where z is the valene of the ion, e is the elemental harge, k is the Boltzmannonstant, and T is the absolute temperature.

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

1

2 (3)where n is the number onentration of eletrolyte in the bulk solution, ǫ0 is thepermittivity of vauum, and ǫr is the relative permittivity of the medium. It wasassumed that the fore of interation per unit area, disjoing pressure Π, is equalto the osmoti pressure Πosm. The PB equation in the dimensionless form for asymmetrial eletrolyte and �at surfae 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)Analytial 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 attrative (negative) for C>-2. When a potential minimum exist as shownin sheme 1, C is given by

C = −2cosh(Ȳ ) (7)The dimensionless surfae separation is given by
ξD = ξL + ξR (8)1
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Sheme 1: Shemati illustration of the potential distribution between two dissimilarharged �at surfaes.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 ahieved by using a Zetasizer Nano ZS(Malvern Instruments, Germany). A de�ned eletrial �eld is applied aross asample illuminated with two foused laser beams. Partiles whih move throughthe measuring volume satter this light. The intensity of the sattered light�utuates depending on the veloity of the partiles. The mobility of the partilesan be alulated from the frequeny of the �utuations and an be onvertedinto the zeta-potential by using the Smoluhowski equation:
UE =

ǫǫ0ζf(ka)

3η
(11)In this paper, zeta-potential measurements were used to ensure that for the usedeletrolytes, only a minor ounterion adsorption at the solid substrate takes plaewithin the onsidered onentration regime (see table 1). In all measurementsthe same amount of silia partiles (0.001 w%)) have been investigated in therespetive eletrolyte solution.Table 1: Experimental zeta-potential ζ of 0.001 w% of silia partile in water or in therepetive eletrolyte solution at a �xed onentration 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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