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S1. Calculation of the amount of BriBBr initiator precursor to generate ATRP
initiation sites on the wood surface

The key parameter is the modification of wood by esterification of the hydroxyl
groups found on all major components wood cell wall (cellulose, hemicellulose and
lignin). In fact, a significant part of -OH groups is unavailable or slightly reactive. This is
the case of the -OH groups that are involved in hydrogen bonding, such as those found
in regions of crystalline cellulose. Taking this into account, several assumptions are made.
Wood mostly consists of 40 to 45% cellulose, 20 to 30% hemicellulose and 20 to 40% lignin.

For the purposes of calculating the amount of BriBBr use, several assumptions were
made:

e  The calculations assume that wood consists of 50% of cellulose (including the
hydroxyl groups of other components), the remaining 50% of the weight of wood
does not contain reactive hydroxyl groups.

¢ One unit of cellulose, the so-called anhydroglucose unit (AGU), has a molecular
weight of 162.14 g / mol and contains three -OH groups (only one of these three
hydroxyl groups can react).
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Table S1. Estimation of the amount of available hydroxyl groups in the appropriate weight of ash wood depending on the cellulose

content.
[CUHBI?], Mwood IMcellulose Ncellulose NOH NBriBB INBriBB
e ®) ®) (mmol)  (mmol) (mmol)  (g)
preparation of a wood sample for MMA modification
0.1980 0.0990 0.611 1.832 1.832 0.421
o 0.1694 0.0847 0.520 1.157 1.157 0.360
0.1728 0.0864 0.533 1.599 1.599 0.367
182 0.1822 0.0911 0.560 1.690 1.690 0.387
0.1661 0.0830 0.512 1.537 1.537 0.353
" 0.1825 0.0912 0.169 1.688 1.688 0.388
0.1680 0.0840 0.518 1.554 1.554 0.357
0.1752 0.0876 0.540 1.620 1.620 0.372
72 0.1613 0.0806 0.499 1.499 1.499 0.343
0.1621 0.0810 0.500 0.150 0.150 0.345
9 0.1689 0.0844 0.521 1.563 1.563 0.359
0.1722 0.0861 0.530 1.590 1.590 0.366
preparation of a wood sample for DMAEMA modification
0.2029 0.1014 0.626 1.877 1.877 0.431
45 0.1992 0.0996 0.610 1.840 1.840 0.424
0.2002 0.1001 0.600 1.900 1.900 0.426
0.1909 0.0954 0.589 1.766 1.766 0.406
0.1753 0.0876 0.540 1.620 1.620 0.373
45+ Ag 0.1820 0.0910 0.600 1.700 1.700 0.387
0.1951 0.0975 0.601 1.805 1.805 0.415
0.1539 0.0769 0.457 1.424 1.424 0.327
0.1840 0.0920 0.567 1.702 1.702 0.391
57 0.1882 0.0941 0.580 1.740 1.740 0.400
0.1653 0.0826 0.500 1.500 1.500 0.352
0.1575 0.0787 0.485 1.457 1.457 0.335
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S2. GPC analysis of PMMA, PDMAEMA and PMMA-b-PDMAEMA macromolecules
GPC analysis of PMMA macromolecules

(b)

T T
10* 10° 10* 10°
molecular weight molecular weight

T
10* 10° o . pe
molecular weight molecular weight

T T
10 10°
molecular weight

Figure S1. GPC traces of PMMA received by ARGET ATRP with different catalyst loadings: (a) 273, (b) 182, (c) 90, (d) 72, (e) 9 ppm
by wt (Table 1).
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GPC analysis of PDMAEMA macromolecules
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Figure S2. GPC traces of PDMAEMA received by ARGET ATRP with different catalyst loadings: (a) 45 ppm by wt + Ag?, (b) 45 ppm
by wt and (c) 57 ppm by wt (Table 2).
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GPC analysis of PMMA-b-PDMAEMA macromolecules
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Figure S3. GPC traces of PMMA-b-PDMAEMA (Table 3).
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S3. Proton nuclear magnetic resonance ('"H NMR) spectroscopy of PMMA and
PDMAEMA linear polymers

The identified chemical shifts attributed to the characteristic groups of MMA units
(Figure S4) indicate the formation of polymer chains, units which were assigned as
follows: d (ppm) = 0.69-1.17 (3H, CHs-, ), 1.65-2.10 (2H, -CH>—, ) and 3.45-3.75 (3H,
CHs-, a). The identified chemical shifts attributed to the characteristic groups of MMA
units indicate the formation of polymer chains [1].
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Figure S4. '"H NMR spectrum of PMMA homopolymer (M = 17,900; Mw/Mn = 1.31) after purification in CDCls (Table 1, entry 4).

The identified chemical shifts attributed to the characteristic groups of DMAEMA
units Figure S5 indicate the formation of polymer chains, units which were assigned as
follows: d (ppm) = 0.69-1.17 0.85-1.77 (3H, -CH.CCHs—, 3H, -CH: (CH2)10CHs-, o), 1.75—
2.04 (2H, -CH2C—,$3) and3.95-4.20 (2H, -OCH2CH:2N-, a), 2.55-2.75 (2H, -OCH2CH2N—-, b),
2.20-2.40 (6H, -N(CHs), ¢) . The identified chemical shifts attributed to the characteristic
groups of DMAEMA units indicate the formation of polymer chains [2,3].
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Figure S5."H NMR spectrum of PDMAEMA homopolymer (Mn = 20,800; Mw/Mn = 1.42) after purification in CDCls (Table 2, entry 2).
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S4. Fourier-transform infrared spectroscopy (FT-IR) analysis of ash wood specimens
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Figure S6. FT-IR spectra of native wood (untreated), and wood grafted with wood-PMMA-Br with
different catalyst loadings.
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Figure S7. FT-IR spectra of native wood (untreated), and wood grafted with wood-PDMAEMA-Br
with different catalyst loadings and after the quaternization reaction wood-QPDMAEMA-Br.
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Table S2. Fourier transform infrared spectroscopy (FTIR) analysis used to study chemical modification of ash wood

Description of vibrations Wavenumbers References

In the FT-IR spectrum of Wood-Br

stretching vibration of C=O group 1,741 cm! [4,5]

stretching vibration of OH bond 3,400 cm™

In the FT-IR spectrum of Wood-PMMA-Br

C-H stretching of methyl groups 2,927-2,986 cm™!
C=0 stretching of the ester group 1,700-1,744 cm™
[6,7]
CHj; stretching 1,439 cm!
-OCHj stretching 1,195 cm™!
In the FT-IR spectrum of Wood-PDMAEMA-Br
C-H symmetric and asymmetric stretching of methyl and methylene 2937 et
groups
. 2,825 and 2,767
C-H stretching of -N(CHs)2 groups em-t [5]
C-N stretching of -N(CHs)2 groups 1,151 cm™!
C=0 stretching of the ester group 1,726 cm™!
In the FT-IR spectrum of Wood-QPDMAEMA-Br
C-H stretching, -CHs, -CHz- and -N*(CHs)2 1475, 2,929, 2,863 [8,9]

and 2,774 cm™!
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S5. Scanning electron microscopy (SEM) analysis of ash wood specimens
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Figure S8. SEM images of modified wood-PMMA-Br: (a) 273 ppm by wt, (b) 182 ppm by wt (c) 90 ppm by wt, (d) 72 ppm by wt and
(e) 9 ppm by wt, viewed at different magnifications (530x 1400x 4300x 7800x). The photos show the presence of the polymer: it has
formed complex structures around vessels of the wood.
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Figure S9. SEM images of modified wood-PDMAEMA-Br: (a) 45 ppm by wt + Ag?, (b) 45 ppm by wt and (c) 57 ppm by wt, viewed
at different magnifications (530x 1400x 4300x 7800x). The photos show the presence of the polymer: it has formed complex structures
around vessels of the wood.
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S6. AFM analysis of PDMAEMA brushes grafted from silicon wafers

To estimate the thickness of the polymer adhered to the wood surface, brominated
silicon wafers were placed in the reaction mixture, assuming that the polymers grew
evenly from both the silicon wafers and the wood initiation sites (Table 2).
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Figure S10. AFM images with representative cross-section profiles of polymer brushes obtained via SI-ATRP wood-PDMAEMA-Br:
(a) 45 ppm by wt + Ag?, (b) 45 ppm by wt, and (c) 57 ppm by wt.
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S7. Contact angle measurements
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Figure S11. Contact angle measurements for native wood and wood modified with PMMA at 22°C
during 120 s (side chains synthesized by different concentrations of the catalytic complex).
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Figure S12. Contact angle measurements for native wood, wood modified with polymers at 22°C
during 15 s (side chains synthesized by different concentrations of the catalytic complex and using
the DMAEMA monomer while presenting its reducing properties in the reaction system).
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