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S1. FTIR band assignments used for the interpretation of HMDSO-derived coatings
Fourier-transform infrared spectroscopy was used to support the identification of chemical groups associated with HMDSO-derived plasma coatings deposited on reference substrates and cellulose fibers. The interpretation of the spectra was based on absorption bands commonly reported for organosilicon and silica-like films obtained from HMDSO-containing plasma environments. Because cellulose also exhibits absorption bands in some of these spectral regions, the assignments were interpreted together with wettability measurements and SEM/EDS results.
Table S1. Main FTIR absorption bands used for the interpretation of HMDSO-derived plasma coatings.
	Absorption Range (cm-1)
	Assignment
	References

	3664 – 3774
	O-H
	[1]

	3500 - 3700
	Si-O-H
	[1, 2]

	2958
	C-H
	[3]
	1170 - 1200
	Si–O–Si
	[1, 2, 4–6]
	1200 - 1275
	Si(CH3)x
	[1, 3]
	1255
	mono-substituted (Si(CH3)3)
	[1, 3]
	1265
	di-substituted (Si(CH3)2)
	[1, 3]

	1275
	tri-substituted (Si(CH3))
	[1, 3]

	1030
	Si–O–C
	[1, 4–6]
	779 – 806
	Si(CH3)
	[1, 2, 4–6]
	736
	Si–O–Si
	[1, 2]

	690 – 700
	Si-H
	[1]
	480
	O–Si–O
	[1, 2]


S2. QTAIM atomic properties for the cellulose–HMDSO interaction
Quantum Theory of Atoms in Molecules (QTAIM) analysis was used to evaluate the proposed hydrogen-bond interaction between cellulose and HMDSO. According to the criteria proposed by Koch and Popelier, hydrogen-bond formation is associated with a decrease in the first atomic dipole moment, M1(H), and atomic volume, V(H), together with an increase in the atomic charge, q(H), and atomic energy, E(H), of the hydrogen atom involved in the interaction.
In Table S2, H1 represents the reference hydrogen atom, whereas H2 corresponds to the hydrogen atom involved in the proposed cellulose–HMDSO hydrogen-bond interaction. Relative to H1, H2 exhibited an increase in q(H) and E(H), accompanied by decreases in M1(H) and V(H). This behavior is consistent with the Koch and Popelier criteria and supports the interpretation of a hydrogen-bond-assisted interaction in the simplified cellulose–HMDSO model.

Table S2. Atomic properties obtained from QTAIM calculations for the hydrogen atoms used to evaluate the cellulose–HMDSO interaction according to the Koch and Popelier criteria.
	Atom
	q(H)
	M1(H)
	V(H)

	E(H)

	H1
	+0.006031
	+0.156027
	+47.774140 
	-0.620045



	H2
	+0.502016
	+0.146183
	+24.434133
	-0.415224


q(H), atomic charge of the hydrogen atom; M1(H), first atomic dipole moment; V(H), atomic volume; E(H), atomic energy. H1 is the reference hydrogen atom and H2 is the hydrogen atom involved in the proposed hydrogen-bond interaction. Values are reported in atomic units where applicable.
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