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Differential scanning calorimetry (DSC)

Table S1. Melting enthalpies associated to the first heating (Tm,1) and second heating (Tm2) scan,
crystallization temperature (Tc) and crystallization degree (yc).

S 1 AHm,1 AHm2 AH:
ample J-g-) J-g-) J-g-) V4
PE-GROUND 84.64 89.97 -85.07 0.30
PE- MILLED 91.15 88.27 -81.02 0.29
PE- 0.5% Ag 87.8 87.08 -79.94 0.29
PE-1% Ag 82.07 91.45 -81.99 0.30
PE-2% Ag 84.18 86.77 -80.54 0.29

To calculate the degree of crystallization, X, the following equation was used (eq. 1).
AHp
= oo ang, M

where x is the weight fraction of particles and AHx»° is the standard enthalpy of fusion for the
fully crystallized polyethylene, AHn°=289.9 J/g [37].

Contact angle measurements
Surface energies according to the van Oss method were calculated with the aid of the software.
Results of the surface energy of the materials and its main components are shown in Table 52.

Table S2. Surface energy values (mN/m) and its main components (dispersive, acidic and basic, also
in mN/m) as calculated with the van Oss method.

Surface Dispersive Acidic Basic
Sample energy component component component
(mN/m) (mN/m) (mN/m) (mN/m)
PE-GROUND 21£2 21+1 0£0 3+2
PE- MILLED 20+2 20+1 00 5+2
PE- 0.5% Ag 182 182 0=0 742
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PE-1% Ag 21+2 21+1 0+0 6+2
PE-2% Ag 21+2 21+1 0+0 41

Visualization of the surface of PE and PE-2% Ag with Atomic Force Microscopy

Morphological characterization of the films was done using a scanning probe microscope
MultiMode Nanoscope IVA (from Veeco, now Bruker, MA, USA), AFM, at ambient conditions in
tapping mode with etched silicon probes (40 N/m).
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Figure S1. Height AFM images obtained for: (a) PE-milled and (b) PE-2% Ag NPs.

Figure S2. Example of the powders of milled materials with different content in AgNDPs: (a) PE
Grinded; (b) PE milled; (c¢) PE-0.5% Ag; (d) PE-1%Ag and (e) PE-2%Ag. (PE Grinded- not
milled- was studied as reference material).
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Figure S3. (a) Pressure-temperature ramp used to prepare the films of the materials; (b)
Example of the 10 cm x 10 cm materials obtained after the hot pressing cycle.

Figure S4. Experimental set-up used for the Kirby-Bauer diffusion test.

Calculations of particle size of commercial Ag NPs

Particle size was estimated by using the Debye-Sherrer’s equation (equation (2) from references
[46,47]):

D= 09Xk _ _ 09x01541
T BX% - T
BXcos (042 x15-)x 09449

()

where A is wave length of X-ray (0.1541 nm), 8 is the width at half maximum in radians, FWHM (full
width height maximum), 0 is the diffraction angle and D is particle diameter size. Making
calculations a mean diameter of 24.1 nm was obtained. This data refers to the crystal grain size and
the commercial value of size refers to the particle size observed by microscopy which agrees well
with our own results. These results can be explained considering that, probably, due to the process
of nanoparticles fabrication some of them appears well joined as it is observed in the following
micrograph obtained by scanning electron microscopy, SEM (Figure 10).
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