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Fig. S1. Polystyrene particles with a dimeter of = 315 nm.



Fig. S2. SEM image of hollow silica particles.

S1.
For SEM imaging of different samples:

Uncoated particles: Dry particles were put on silicon wafer for imaging.

Vapor coated particles: Dry particles were put on silicon wafer for imaging.

Solution phase coating of particles: Pristine hollow silica particles were mixed in toluene and
stirred for 15 min. Then TMMS was added to this stirring solution and let the particles stir for 6
hours.

As coated particles were deposited on silicon wafer for SEM imaging.



More on reaction Mechanism:

(CHgO)Z—Sli—OCHg + HO@ — > (CHgO)g—Sli—o—. + CH;0~
CHs -OH groups on CHs -Ve charge on ‘O’ is less
T™MMS particle surface concentrated due to less electron

donating inductive effect of CHs,
which makes it more stable

(C2H50)2—|Si—OCH2CH3 + HO_. — > (CH30)3—S||—O—. + CH3CH20-

CH; -OH groups on CH;3 -Ve charge on ‘O’ is more

article surface
P concentrated due to more electron

donating inductive effect of -C,Hs
group. High density of -ve charge
makes CH3CH,O" unstable
compared to CH3;0~

TEMS

In chemical reactions, if leaving group is less stable, it makes the forward reaction less
favorable.

Note: electron donating inductive effect increases with an increase in number of carbon atoms
in alky chain, therefore: electron donating inductive effect order is: Octyl (CgH;;) > ethyl (C;Hs)
> methyl (CH3).

Similarly, as explained in main text, different electron donating effect of different alkyl groups
affects differently the partial +ve charge on “Si’ atom. Higher the partial +ve charge on “Si’
atom, the higher the probability of nucleophilic attack of -OH group attached to particle surface
on this “Si’ atom, and more favorable the conjugation reaction will be. Similarly, lower the
partial +ve charge on “Si’ atom, the lower the probability of nucleophilic attack of -OH group
attached to particle surface on this “Si’ atom, and less favorable the conjugation reaction will
be.
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Fig. S3 Infrared spectra of coated and uncoated particles.

S2.
Contact angle measurements:

Water contact angle measurements were performed on an Attension tensiometer (KSV
Instruments). Representative images of the sessile drops (5 pL in volume) on the surface of glass
slides coated with a thin layer of unmodified and hydrophobic silane modified hollow silica
particles are shown in Figure S4. Slides were coated by drop casting a solution of modified
particles (in toluene), and unmodified particles (in ethanol). Before measurements, slides were
dried at room temperature. The water contact angle on the surface of a glass slide coated with
unmodified hollow silica particles was 25.6° + 3.1°. The water contact angle on the surface of a
glass slide coated with hydrophobic silane modified hollow silica particles was 147.6° + 2.7°,
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Fig. S4. Images of sessile drops on the surface of glass slides coated with (a) unmodified and (b)
hydrophobic silane modified hollow silica particles. The fitting lines of the Young—Laplace equation to
the surface of the sessile drops are also shown.

Young’s modulus measurements on hollow silica particles:

Nanoindentation measurements were carried out on a Hysitron Tribolndenter.
Measurements were performed on 50 different areas. The Young’s modulus values of the hollow
silica particles as a function of the maximum load (P,.x) and maximum displacement (h.,) are
shown in Figure S5. The average modulus value was 1.5 £ 0.5 GPa. The Young’s modulus values
of a silica glass typically range between 55 to 60 GPa [1]. Herein, the measured values are
significantly lower due to the hollow structure of the silica particles.
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Fig. S5. Young’s modulus values (read spheres) of the hollow silica particles as a function of the
maximum load and maximum displacement. The projection of the modulus values on the YZ-plane are

also shown (blue spheres).
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