Fermentation based carbon nanotube multifunctional bionic composites
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Figure S1. TEM image of multi-walled carbon nanotubes (source www.nanocyl.com).
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Figure S2. AFM images, average surface roughness (R,) and surface profiles of (a) neat yeast, (b)
fermented yeast, (c) yeast/CNTs and (d) fermented yeast/CNTs composite films.
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Figure S3. Cross section FESEM images of (a) neat yeast without fermentation, (b) yeast/CNTs without
fermentation, (c) fermented yeast and (d) fermented yeast/CNTSs films.
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Figure S4. Schematic view of the crack bridging effect on a SEM image of the fermented yeast and
pull-out mechanism. Encircled the interface at which the CNTs volume fraction was estimated by
computing the number of CNTs n along a length of 1 pm (here n = 17). Assuming n* CNTs of 4.7 nm
radius r over a 1 pm? interface area f is computed as areal ratio. Since CNT are multi-walled with each
wall 0.34 nm thick, the total area is approximated as full section of area xtr’.
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Figure S5. Characteristic parameters of the fermented yeast and of fermented yeast/CNTs composite
before and after fermentation determined from the experimental constitutive curves and FEM
simulations on the two-cell system (Figure 4). The fracture strength, toughness and elastic modulus of
the fermented yeast sample are expressed in 10 MPa.
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Figure S6. Stress-strain curve obtained from tensile tests on neat yeast film without fermentation.
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Figure S7. Cohesive laws for the yeast-yeast interface and CNTSs pull out fraction
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Figure S8. Lateral force, acoustic emission and delamination region of fermented yeast/CNTs
composite film.



