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The spectra of [Chol][C12] presented peaks at: *H NMR: 0.85 ppm (t, -CHs), 1.23 ppm
(s, CHy), 1.36 ppm (t, OOC-CH>-CH>-), 1.60 ppm (s, OOC-CH,-CH>-), 1.84 ppm (t,
OOC-CH2-CHz>-), 3.15 ppm (s, N(CHs3)3), 3.40 ppm (dd, N-CH2) and 3.85 ppm (g, O-
CH,). *C NMR: 14.36 ppm (C-12), 22.58 ppm (C-11), 27.07 ppm (C-3), 29.23 ppm (C-
9), 29.55 ppm (C-7), 29.70 ppm (C-4, C-5, C-6, C-8), 31.79 ppm (C-10), 39.13 ppm (C-
12), 53.44 ppm (N(CHs)3), 55.37 ppm (NCH2CH:0OH), 67.73 ppm (NCH.CH.OH) and
176.74 ppm (COO). These results confirm the structure and purity of the synthetized
[Chol][C12] and are in accordance with previously reported data [1,2].

The [Chol]2[Ell] presented peaks at: *H NMR: 3.03 ppm (s, 2x(N(CHz3)3)), 3.32-3.36
ppm (m, 2x(NCH2CH,0OH), 3.86-3.91 ppm (m, 2x(NCH>CH,OH)) and 7.06 ppm (s,
2x(CHCO)). ¥C NMR: 53.65 ppm (t, 2x(N(CHs)3)), 55.65 ppm (2x(NCH,CH-0H)),
67.46 ppm (t, 2x(NCH2CH,0H)), 101.79 ppm (2x(C(C)3)), 107.79 ppm (2x(CCQ)),
114.10 ppm (2x(COCO)), 136.43 ppm (2x(COCO)), 147.56 ppm (2x(COH)), 149.91
ppm (2x(C0)) and 160.78 ppm (2x(COO0O)). These results confirm the structure and purity

of the [Chol]2[Ell] and are also aligned with other data reported in the literature [3,4].



Table S1 — Identification of the coating formulation, their compositions, number of layers used to coat the papers, identification of the coated

paper samples, water contact angles and antioxidant activity of all coating formulations and their ease of applicability. All formulations presented

a solid content of 5% (w/w). *The ease of applicability was defined in terms of relative difficulty to apply the coating formulation: Easy — the

coating formulations were stable and easy to apply, forming homogeneous coatings, allowing for high reproducibility; Moderate — the coating

formulations were stable and appliable, but the coatings application was challenging in order to achieve homogeneous coverage and high

reproducibility; Hard — the coating formulations did not form stable dispersions or enable homogeneous application onto the paper’s surfaces,

making it very difficult to achieve high reproducibility. The formulations containing only [Chol]2[Ell] or with [Chol]2[Ell] and xylan or CNF did

not form stable dispersions, and their application was not possible. Therefore, these formulations are not present on the table. IL1 corresponds to

[Chol][C12] and IL2 corresponds to [Chol]2[Ell].

] ) Number Coated Antioxidant Ease of
Coating formulation Xylan CNF [Chol][C2] [Chol]2[Ell] o L
S paper WCA (°) activity applicability*
(formulation identification) (%) (%) (%) (%)
layers samples (DPPH (%))
Base paper (no formulation) - - - - - BP 67.8+15 3.81+£0.80 -
Xyl_CNF_IL1_0:0:100 (F1) 0 0 100 0 1 - 82.7+17 3.90+0.56 Hard
2 - 1116 +23 6.32+£0.55 Hard
3 CP1 119.3+4.8 8.61+0.40 Hard
Xyl_CNF_IL1 35:0:65 (F2) 35 0 65 0 1 - 799+58 2.03+0.58 Hard
2 - 87.1+50 3.42+0.36 Hard
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Fig. S1 - ATR-FTIR spectra of the base paper, the synthetized ILs and the coated

papers.



The base paper spectrum displays characteristic peaks of cellulosic substrates, at 1028
cm™! (C-O-C stretching), 1164 cm™! (C-O-C asymmetric stretching), 1326 cm™' (O-H
bending), 2900 cm™! (C—H stretching) and 3305 cm™! (O—H stretching), in agreement with
other works reported in the literature [5]. The spectra of the coated papers resemble in
great extent that of the base paper, because most typical vibrations of xylans and CNF are
at 889 cm™! (C-O stretching of the B-glycosidic linkages in main chain structure), 1036
cm! (C-O-C stretching), 1142 cm™' (C-OH elongation), 1453 cm™! (C-H bending),
1602 cm™! (C—C stretching) and 3356 cm™!' (O—H stretching vibrations) [6,7]. However,
in the papers coated with [Chol][C12] (IL1), the increment in intensity of the vibrations at
2850 and 2920 cm™, corresponds to the stretching vibrations of the alkyl chains, while
the peak at 1570 cm™, is attributed to the asymmetric stretching of the carboxylate groups
(COO) [8]. In the papers coated with [Chol]2[Ell] (IL2), the increments in intensity of
the peaks in the region between 1200-1350 cm™ is associated with C-OH stretching bond
vibrations of the phenolic groups, while the peaks at 825 cm, correspond to the aromatic

C-H bending [3,9,10].



Fig. S2 - SEM micrographs of the cross-section of the base and coated papers.



Table S2 — Parameters of the surface characterization from the base and coated papers by profilometry.

Coated paper

Coating formulation used

samples (formulation identification) 3= () Sa (pm) S () > () 3 () S () s (um) Smeen (M)

BP Base paper (no formulation) 354+0.14* 442+0.19* 13.87+0.45* 27.03+1.81* 40.90+222* 3.02+0.09% -0.09+0.09° -0.05=0.09%
CP6 Xyl_CNF_IL1_17.5:17.5:65 3.24+0.24* 4.00+0.16° 14.85+0.96° 23.34+1.21° 4152+3.99%° 3.49+0.36% -0.09+0.09°0 0.01+0.06
CP7 Xyl_CNF_IL1 10:10:80 3.37+0.17% 4.14+0.03* 3652+1.62° 34.34+3.21° 44.19+216° 3.06+0.13* 0.00+0.068 -0.06 +0.03*
CP13 Xyl CNF_IL1:1L2(1:1) 17.5:17.5:65 3.74+0.09° 4.70+0.03° 18.39+1.74° 26.02+0.47° 50.41+1.29° 3.17+0.38" -0.01+0.04*® -0.25+0.14°
CP14 Xyl_CNF_IL1:1L2(1:1) 10:10:80 3.91+0.39° 4.97+0.20° 40.93+271Y 36.13+152° 57.05+1.32¢ 3.29+043* -0.04+0.05 -0.30+0.15°
CP20 Xyl CNF_IL1:1L2(2:1) 17.5:17.5:65 3.74+0.13" 4.00+0.14°> 20.41+278> 24.69+150° 4510+1.45> 3.25+0.01*® -0.09+0.01*® 0.09+0.06
CpP21 Xyl CNF_IL1:1L2(2:1) 10:10:80 4.09+0.10° 5.12+0.12¢ 42.82+1.64° 3237+1.78 67.20+2.02° 3.10+0.11* -0.09+0.01* -0.12+0.04*
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Fig. S3 - Sunflower oil (A) and olive oil (B) contact angles for the base and coated

papers (different letters correspond to statistically significant differences).
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Fig. S4 — SEM micrographs of the surface of the coated papers (CP21) after
containing the different liquids (water, Coca-Cola®, green tea, milk, coffee, orange juice,

olive oil and sunflower oil) for 24 h.
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Fig. S5 —XRD patterns of the base and coated papers.
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Fig. S6 — SEM micrographs of the surface of base and coated papers after folding in

the folded area at x50 (A) and 2.00k (B) magnifications.
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Fig. S7 — spectra of ellagic acid, dicholinium ellagate ([Chol]2[EIl]), and solid residues
obtained after migration tests at pH 1, 3, and 5 (40 °C). The spectra of the residues at pH
3 and 5 are dominated by characteristic bands of calcium acetate, while the residue
obtained at pH 1 shows features consistent with calcium chloride. These results confirm
that the migrated species under acidic conditions are mainly derived from the degradation

of calcium carbonate present in the paper substrate.
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