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Figure S1 Visualization of the CNC models with different degree of modification (a) DoM=0%, (b)
DoM=25%, (c) DoM=40% and (d) DoM=100%. Insets illustrate the models for dialcohol-modified chains:
dialcohol chains with every second monomer oxidized (case A, depicted in orange) and dialcohol chains with

every monomer oxidized (case B, depicted in blue). Unmodified cellulose chains are depicted in grey.
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Figure S2 Potential energy during the NVT equilibration

Figure S3 Example of a film obtained by casting a suspension of DAC fibres in water.
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Figure S4 Comparison of axial pulling of 40% DAC when only the first layer (black) is fully modified with

the case where the first and second layers are modified to 40% (red).
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Figure S5 Comparison of perpendicular pulling of 40% DAC when only the first layer (black) is fully modified
with the case where the first and second layers are modified to 50% (red). The inset simulation snapshot shows

the two DA-CNC in different colors.
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Figure S6 Total number of hydrogen bonds per glucose unit as function of simulation time
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Figure S7 Interaction energy (calculated from integration of the force-dissplacement curves) for systems A)

Ax_3@25; B) Ax_3@100; C) Tr_3@25; D) Tr_3@100.
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