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Overview of the printing process; Silicone blends and poylmer pre-coaters were applied using

a rotary printing press for offset printing. The plate cylinder was prepared so that the coatings cover
it evenly and uniformly, and the offset cylinder to evenly transfer them to the paper. Water reservoir
was filled with the polymer pre-coating blends.
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Figure S1. General scheme of commercial rotary printing press for offset printing.

Table S1. Change of mass of adhesive tape during Peel test.

PS PEVA PVOH CC
mo 1.065 1.107 1.092 1.059
mi 1.75 1.114 1.212 1.56
mi-mo 0.685 0.007 0.12 0.501

mo is the mass of adhesive tape before gluing to paper;
mi is the mass of adhesive tape after peeling off paper.
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Figure S2. Raman spectra of the paper samples treated with a precoating blends.

Paper sample, 3% PS suspension, 8% PEVA emulsion, 8% PVOH solution, and 1% CC solution.
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Figure S4. Raman Spectra identifying all significant Raman stretches and their respective
frequencies.
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Table S2. Respective frequencies of common Raman stretches.

. PEVA solution
Line

Paper

Paper, covered by PEVA
solution

635 (C=0O deformation
(1]

C=0 deformation [1]

1006 Cellulose [2]
1049 Lignin [2]
1081 Symmetric ring breathing
mode of C-O-C [3] Cellulous
pyranose ring
signal [6]
1095 Cellulose [2]
1121 Breathing mode of pyranose
ring [3]
1318 CH deformation
vibrations
1329 Lignin
1333 Holocellulose [2,5]

C-H deformation [1]

1354 C-H deformation
[1]

1380 C-H deformation
(1]

1389 symmetric vibrations
of the C-H bond present in
the acetyl groups [6]

1441 Asymmetric vibrations

of the C-H bond present in
the acetyl groups [6]

1453 C-H deformation
(1]

1605 Lignin  (aromatic  ring
motion) [2]
1603 Lignin  (aromatic  ring
motion) [2]
1660 Lignin [2]
1736 vibration of the

carbonyl group (C=0 [6]

1740 vibration of the
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carbonyl  group
(C=O 1]

2727 Aliphatic C-H
stretching [1]

2850 Aliphatic C-H stretching

[1]

2860 Aliphatic C-H Aliphatic C-H stretching
stretching [1] [1]

2910 Cellulose [2]

2934 C-H stretching cellulose [6]

2945 Aliphatic C-H
stretching [1]

3021 Lignin [2]

3057 Lignin [2]

of more than 3-4 um (Figure S5f).

Raman investigated the depth of paper covered by PEVA (Sample #2). Measurement was done at 3
different points (Line 1, 2 and 3 on the Figure S5b). The line intensity dramatically decreases at a depth
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Figure S5. Raman spectra into the depth of the sample. a) Optical image, Raman spectra in the
different points, c-e) Raman cross sections into the depth of the samples by different peaks, f) Raman
spectra examples at the different depth for 1435 cm™ line.
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