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Supporting Information

The supporting information contains details pertaining to interactions energy calculations
(S1). Figure S1 presents a plot of ¢; as a function of @,,,, when @,,,,=0 and @;,,;,=-©
(unfavorable electrostatic conditions), and ¢,; as a function of @;,,;, when @;,,,=0 and ®,,,,=0
(favorable electrostatic conditions). Figure S2 presents plots of @;,,, for a physically and
chemically homogeneous oocyst and SWI when the IS=10 mM and the zeta potential of the
oocyst and the SWI were varied between -60 to 60 mV. This information is available free of

charge via the Internet at http://pubs.acs.org

S1 — Interaction Energy Calculations
The value of @, between a colloid and the SWI, or another colloid, was considered to be

the sum of electrostatic, van der Waals, and Born repulsion interaction energies:
O () = @' (1) + @1 () + @7 (h) [S1]
where CDil [ML*T™], (Dde [ML*T*], and (Dfom [ML*T] are the electrostatic, van der Waals,

. . : : 1
and Born interaction energies on the smooth surface, respectively. The value of @ was

determined using the constant surface potential interaction expression of Hogg et al.' for a

sphere-plate interaction as:

1+exp(—kh)

1—exp(—xh)] + (G +Dn[1 - eXp(_ZKh)]} [S2]

S (h) = meeor. {20150 |

where & (dimensionless) is the dielectric constant of the medium, & [M 'L T*A™, where A
denotes ampere] is the permittivity in a vacuum, 7. [L] is the colloid radius, {; is the zeta

potential of the colloid, ¢, is the zeta potential of the collector, and k [L™'] is the Debye-Huckel
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parameter. The value of @.*" for a sphere-plate interaction was determined using the expression
by Gregory” as:

Aq03Te 140171
QP () = = B2 [14 2

[S3]

where A;,3 [ML*T 2 is the Hamaker constant, and A is a characteristic wavelength that was taken

as 100 nm.” The value of q)fom was calculated from Ruckenstein and Prieve’ for a sphere-plate

interactions as:

Born _ A1p308 [ 8rc+h 6rc—h]
o5 (h) = 7560 (Zrc+7)7+ 7 [S4]

The collision diameter,o,, was taken as 0.26 nm in order to achieve a primary minimum depth at

0.157 nm, a commonly accepted distance of closest approach.”

Slightly modified versions of Eqgs. [S2] and [S3] were employed for colloid-colloid
interactions. In particular, the value of 7. was replaced by r.;7../(r.;+7.2) for sphere-sphere
interactions; where r.; [L] and 7., [L] are the radii of two colloids denoted with subscripts 1 and
2, respectively. Unfortunately, Eq. [S4] cannot be simply modified in a similar manner to
determine the Born repulsion for sphere-sphere geometry. In this case, the expression of

Oliveira’ was employed to determine Born repulsion as:

6
(Dgorn(h) — A123Hnmin [ Te1le2 ] [S5]

168h7 lrei+7cs
where H,;, [L] is the value of closest approach equal to 0.157 nm.

All interaction energies were made dimensionless by dividing by the product of the

Boltzmann constant (kg =1.38x107> J K™') and the absolute temperature (Tx).
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Figure S1. Plots of ¢; as a function of &,,,, when @,,,;,=0 and ®;,,,;,=- (unfavorable
electrostatic conditions), and ¢,; as a function of the magnitude of @;,,;, when @,,,,,=0 and
®,,,,=0 (favorable electrostatic conditions).
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Figure S2. Plots of @,,,, for a physically and chemically homogeneous oocyst and SWI when
the IS=10 mM and the zeta potential of the oocyst and the SWI were varied between -60 to 60
mV.



