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I. SUPPLEMENTARY DATA CORRESPONDING TO MICA-MICA FORCE
MEASUREMENTS IN FIGURE 2
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Figure S1. Top: Exponential decay lengths and Bottom: adhesion extracted from the SFA force-distance
curves measured between two mica surfaces fully immersed in silica nanoparticle suspensions (SiO,-NP)

as a function of silica concentration.The shown measurements correspond to the data presented in Figure 2

in the main manuscript text.
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Il. CALCULATION OF DLVO FORCES ACTING BETWEEN TWO MICA SURFACES
IN WATER

The DLVO forces (Fpryo) for two mica surfaces in MilliQ water plotted in Figure 2a in the
main manuscript file were calculated as a sum of van der Waals (F, 4 ) attraction and electrical
double layer (Fgpr) repulsion:

Fprvo = Fyaw + FepL (ST)

vdW forces were calculated as a function of surface separation (D) using Hamaker constant (A
= 2210 2° J) for mica surfaces across water repored by Pashley et al.! in a crossed-cylinder

geometry using equations reported by Israelachvili®:

A

6 D (52

deW:

The EDL repulsion as a function of surface separation (D) was estimated using linear superposition
approximation” with mica surface potential Yo chosen as -150 mV and Debye length (k !) in
MilliQ water of 43 nm, assuming ionic strength of 510 > M as in supporting information in

Bilotto et al.3:

Fepo=k Z e KP (S3)
— 2 Z eg Yo.2
Z=64 p ey e (kT) tanh(W) (S4)
Sﬁ
_ Ci e; Zi
k= ;€ € kT (55)

where € is vacuum electrical permittivity [F/m], € is dielectric constant of pure water, k is Boltz-
mann constant, T is temperature [K], z is valency of an ion i, e. is elementary electric charge [C],

and C; is bulk molar concentration of an ion i.
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I11. SUPPLEMENTARY FRICTION DATA
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Figure S2. Complementary friction data collected during silica 6 wt% Ludox SM droplet drying experiment
shown in Figure 3a: a) Full friction pattern with time elapsed from 3 ml silica droplet injection. Figure 3a
in the main manuscript shows only data after 46 minutes of the drying process. The friction (wet contact)
and stiction (with dried silica aggregates) regimes are indicated; b) Shear force Fs plotted as a function
of normal load force Fy for wet contact as indicated in the subplot a. Both Fg and Fy vary little during
the initial 46 minutes of silica drying. Due to almost no variation of the Fy, friction coefficient cannot be
determined; c) Shear force Fs plotted as a function of normal load force Fy for drying and dried contact
as indicated in the subplot a. The friction coefficient m 8.5 was determined for the final drying stage

(excluding the stiction regime) as a slope of the linear fit to the Fg vs. Fy curve, according to the Amontons

law. In the final stiction regime, m is not defined.
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IV. SUPPLEMENTARY X-RAY SURFACE FORCES APPARATUS (X-SFA) DATA
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Figure S3. Complementary experimental parameters collected during the X-SFA measurements (Figure
3b,c) on the 12 wt% Ludox SM droplet drying as a function of elapsed time after purging the sample
chamber with dry Ny. Top panel: relative humidity (RH) in the X-SFA chamber; middle panels: normal
and shear forces; bottom panel: integrated X-ray scattering signal within an azimuthal angle of  30.
Radial averages I(q) and 2D data I(qy, q,) shown in Figure 3b,c were obtained by summation (red circles)
of individual 2D data frames (blue circles) corresponding to a total x-ray exposure of 100 s. Colours of

vertical lines correspond to timestamps (A-P) of I(q) in Figure 3b.
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