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Fig. S1 Percentage of change of UV-visible transmittance of functionalized silica deposited
=Tar-To)/ TO, where

To 1s the average transmittance prior to the outdoor tests and TAT is the average

surface after outdoor tests. (Percentage of Transmittance Change

transmittance after the outdoor tests.



S1. Analysis for force balance of immersing dust particle into silicone oil

Consider oil impregnated film and immersion of spherical dust particles takes place along

the depth % be in line with Fig. S2.

Fig. S2 Partially immersed spherical particle and forces acting on a particle. The blue

region represents oil.

Geometric variables 7, L, and a can be defined through Fig. S2. The volume of a dust
particle (Viar) and volume displaced by fluid (V gisplacea) can be determined from Fig. S2,

i.e.: consider the followings:

L=2na (S1)
where L is the interfacial length (contact length) between particle and oil surface.
Total volume of the spherical particle is:
Vtorar= (47/3)r° (82)

where r is radius of the spherical particle. The volume displaced of oil due to particle

immersion is:



Vdisplaced = (n/3)h2(3r B h) (83)

Geometric relations can be obtained from Fig. S2, i.e., the following expression can be

written:

a= r?- (r- h)2 (S4)

Vertical force acting on a spherical particle yields force balance, i.e.,

F

Resultant

=FB+Fysin9—W (S5)

oL

where, Fz (FB Ll luidVdiSPlaced) is the buoyancy force, F), (FV ~ 9% is the surface tension

4

force, o is surface tension, and W(W = Yparticle total) is the weight of spherical particle.

From force balance one can derive an expression for displacement (/), for which

spherical dust particle immerses into oil, in terms of time (). In this case, force balance

yields:

ZF = FResultant =ma (S6)

Here the positive direction is taken upward.

= PV iora(d’h/dt?)

Let mass of spherical particle is (ma where P is density of particle.

After substituting vertical force balance in Eq. S6, it yields:
OV e (d°h/dt?) = Fp+ F singd - W S7)

Substituting the expressions of forces from above, one can obtain:



2 2 ,
thotal(d h/dt ) = yfluidvdisplaced + oLsing - yparticlevtotal (sg)

2 2
where L =2raanda= N7 - (-h)",

Substituting expression for volume and length, which are all functions of /4, one can get:

T
A =|r*@3r - h) + asind2m [r? — (r - b)?
p(4m/3)r3(d?h/de?) = yfluLd(Z) (37 =h) + osI2m ™~ (r~ )
3
- yparticle(47t/3)r (S9)

Rearranging and expanding the right side of Eq. S9, it yields:

h Ly h* +
— == Yfuia— Y fiui
dt2 fluld4p7'3 4/)1‘2 fluid

3 . yparticle
-osing, 2 = (r-h)%-

2pr p
(S10)

Eq. S10 is a nonlinear second-order ordinary differential equation. Eq. S10 can be solved
numerically after introducing the appropriate initial conditions, suchasatt=0=h=0

and dA/dr = 0.
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Fig. S3 Optical images of dust particles settled on glass and oil impregnation of
functionalized silica particles deposited glass surface: a) glass surface, b) thick layer (700
nm) of oil impregnated functionalized silica particles deposited glass surface, and c) thin

layer (56.2 nm) of oil impregnated functionalized silica particles deposited glass surface.






