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1. Supplementary Information

1.1. Production of filaments

The operating parameters used for the production of the filaments Fil3D and FilText

are presented in Table S1.

Fil3D FilText
. Barrel 1/Barrel 2/Die Screw  Roll Sp?ed Barrel 1/Barrel 2/Die Serew Roll Spi:ed
Filament (mm.s™) Temperature(°C) (mm.s?)
Temperature(°C) (rpm) (rpm)
Rolll  Roll2 Rolll Roll2
PLA 130/170/160 45 22.8  25.6 130/170/160 15 2322 233.6
PLA +0.25 130/170/169 36 242 25.6 15 231.5 2343
PLA +0.5 130/170/169 36 249 276 15 2322 2543
PLA +1 EG 135/170/155 45 31.1 33.2 130/170/160 25 228.8 2827
PLA +2 135/170/155 65 304 32.5 45 228.8 304.8
PLA +0.25 123/170/160 45 249 283 123/170/160 25 268.9 270.2
PLA +0.5 123/170/160 45 256  27.6 123/170/160 25 2709 2723
PLA +1 LEG 135/170/155 65 31.1 34.6 130/170/160 45 246.7 2972
PLA +2 135/170/155 65 304 325 130/170/160 65 228.8 309.6
PLA +0.25 123/170/160 45 256  27.6 25 271.6  273.0
PLA +0.5 123/170/160 45 256 297 25 271.6 2737
PLA +1 (EEG)+Ag 125/170/155 65 31.1 34.6 130/170/160 45 246.7 302.7
PLA +2 125/170/155 80 29.7 318 65 2288 3124

1.2. Characterization of functionalized graphite-EDS

EDS tests were performed for [(f-EG)+Ag] to confirm the presence of silver. Figure
S1 presents a backscattered electron image of [(f-EG)+Ag] with two different zones (Z1
and Z2) analyzed through EDS and the Ag signal indicates the presence of silver in this
graphite, as expected. The C signalis due to graphite, the O signal may be due to residual
oxidation of the pristine EG and also to the presence of some benzyl carbamate and the

Ag signal indicates the presence of silver in EG, as expected.
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Figure S1. SEM image and EDS analysis of [(f-EG) + Ag].

1.3. Characterization of the composite filaments-SEM

The images of the cross sections of composite filaments reinforced with EG, f-EG
and [(f-EG)+Ag] are displayed in Figures 52 and S3.
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Figure S2. SEM images of Fil3D: PLA; PLA reinforced with 0.25, 0.5, 1 and 2 wt.% of EG, f-EG and [(f-EG)+Ag].
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Figure S3. SEM images of FilText: PLA; PLA reinforced with 0.25, 0.5, 1 and 2 wt.% of EG, {-EG and [(f-EG)+Ag].
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1.4. Characterization of the composite filaments-EDS

EDS tests were performed and confirmed the presence of Ag nanoparticles in Fil3D
and FilText reinforced with [(f-EG)+Ag]-see Figure S4.

The SEM images revealed that the polymeric matrix was degraded by the electron
beam used to obtain backscattered electron images, however this was necessary to see the
silver particles that appear brighter in the image. The C signal is due to the graphite and
the polymeric matrix, the O signal may appear mainly due to the presence of PLA, gold
(Au) signal refers to the deposition that was made in the sample for the SEM analysis and,
finally, the Ag signal indicates the presence of silver in the composite filaments, as ex-

pected.
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Figure S4. SEM images and EDS analysis of Fil3D and FilText reinforced with 1 and 2wt.% of [(f-EG)+Ag].

1.5. Characterization of the composite filaments-OM

OM images of the composite filament cross sections with different loads of EG, f-EG
and [(f-EG)+Ag] are displayed in Figures S5 and S6.
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Figure S5. Optical microscopy images of the Fil3D’s cross-section, namely PLA; PLA reinforced with 0.25, 0.5, 1 and 2
wt.% of EG, {-EG and [(f-EG)+Ag].
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Figure S6. Optical microscopy images of the FilText’s cross-section, namely PLA; PLA reinforced with 0.25, 0.5, 1 and 2

wt.% of EG, {-EG and [(f-EG)+Ag].

1.6. Characterization of the composite filaments-DSC
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The relevant thermal characteristics Tg, , Tc, Tm, AHm, AHc, and X, of each composition
obtained for the first and second heating scans are reported in Tables S2 and S3,
respectively.

Table S2. Summary of the thermal properties of Fil3D and FilText obtained for the 1st heating.

Filament T, (°C) T (°C) Tw (°C) AH. (J/g) AHm (J/g) Xe (%)
Fi3D FilText Fil3D FilText Fil3D FilText Fil3D FilText Fil3D FilText Fil3D FilText
PLA 575 592 1102 104.1 161.9 159.6 30.1 289 336 297 37 09
PLA + 025 577 59.8 1089 1028 161.7 1588 29.4 283 316 297 24 15
PLA +0.5 G 583 594 1093 1042 1617 1588 28.6 27.0 308 281 24 12
PLA + 1 547 619 1177 1113 1625 160.7 300 308 358 314 63 06
PLA +2 558 557 103.6 1072 161.6 160.7 260 304 31.6 306 61 02
PLA + 025 583 595 1092 1034 161.7 1586 294 27.6 320 286 27 1.1
PLA +0.5 f-EG 582 592 1084 1053 1619 1592 282 304 312 310 24 07
PLA + 1 552 563 1122 110.1 1622 161.0 282 283 329 287 63 04
PLA +2 564 570 1050 1078 161.9 161.1 27.1 288 355 290 6.1 02
PLA +0.25 589 598 1089 103.6 161.7 1592 297 255 327 269 33 1.5
PLA+0.5 (fEGy+Ag 594 597 1094 104.1 161.8 159.6 304 254 325 268 24 15
PLA + 1 556 546 108.1 112.1 1623 161.0 293 291 337 295 63 05
PLA +2 571 552 107.5 107.5 161.6 160.8 272 265 345 268 61 03

Table S3. Summary of the thermal properties of Fil3D and FilText obtained for the 2nd heating.

Filament T (°C) T. (°C) Tm (°C) AH. (J/g) AHm (J/g) X< (%)
Fil3D FilText Fil3D FilText Fil3D FilText Fil3D FilText Fil3D FilText Fil3D FilText
PLA 60.2 585 113 105 161 160 319 302 347 315 30 1.4
PLA +0.25 60.7 588 117 112 158 159 312 307 337 317 26 1.1
PLA +0.5 EG 60.7 584 118 113 155 159 28.0 30.7 325 314 47 0.8
PLA +1 59.0 587 116 112 161 161 303 293 375 316 78 2.6
PLA +2 59.0 520 121 117 156 161 293 183 360 316 73 145
PLA +0.25 60.8 589 121 117 156 157 29.8 28.7 341 310 47 2.4
PLA +0.5 f-EG 60.9 59.1 119 118 156 156 293 326 329 336 39 1.1
PLA +1 59.0 59.1 118 114 161 161 299 262 356 28,6 63 2.6
PLA +2 59.0 58.8 116 111 161 161 330 194 359 289 3.2 10.3
PLA +0.25 60.7 60.1 124 118 157 156 289 30.6 31.6 321 3.0 1.7
PLA+0.5 (f-EG)+Ag 60.7 59.6 123 119 157 154 309 267 323 305 1.5 4.1
PLA +1 59.0 604 117 116 161 161 331 234 357 300 28 7.1
PLA +2 59.2 58.8 115 113 161 161 31.1 189 358 265 5.1 8.3
1.7. Characterization of the composite filaments-biodegradation
PLA and all the composite filaments were immersed in a PBS solution at 37 °C,
during 7, 14, 21 and 28 days. The obtained results are detailed in Table 54.
Table S4. Weight loss (%) of Fil3D and FilText.
Weight loss (%)
0-7days 0-14 days 0-21 days 0-28 days
Filament Fil3D FilText Fil3D FilText Fil3D FilText Fil3D FilText
PLA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PLA+0.25 EG 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PLA+0.5 0.00 0.00 0.00 0.00 0.00 0.00 1.39 0.00
PLA+0.25 £EG 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PLA+0.5 0.00 0.00 1.37 0.00 0.00 0.00 0.00 0.00
PLA+0.25 F-EGtAg 0.00 0.00 1.32 0.00 0.00 0.00 0.00 0.00
PLA-+0.5 0.00 0.00 1.24 0.00 0.00 0.00 0.00 0.00




