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§1: Synthesis and Characterization of Acrylic Monomer from Babassu Oil (BBM)

The synthesis of different plant oil-based acrylic monomers (POBM) was previously reported by us. [1-
3] In brief, about 115 g of N- (hydroxyethyl) acrylamide was added to 150 g of babassu oil (with
acrylamide alcohol to triglyceride molar ratio of 5.9 to 1), 150 mL of tetrahydrofuran, and 0.1 g of 2,6-
ditertbutyl-p-cresol in a 500 mL round-bottomed flask equipped with a mechanical stirrer. The reaction
mixture was heated to 50 °C in the presence of a catalytic amount of potassium hydroxide (1.5 g),
which was slowly added to the reaction mixture with continuous stirring. The reaction mixture was
stirred at 50 °C for 4 h until complete transesterification. The reaction mixture was diluted with CH:Cl,
purified by washing with brine, treated with magnesium sulfate, and dried under a vacuum, yielding
about 165 g of acrylic monomer (94-96% of the theoretical yield).

The FTIR spectrum indicates the addition of fatty acid acyl moieties to the acrylamide fragment
(Figure S1 A). Strong NH absorption band at 3200-3400 cm!, the carbonyl (amide I) band at 1670, and
the NH (amide II) band at 1540 cm™ confirm the attachment of the acrylamide species to the fatty
fragment. The presence of the strong bands at 1740, 1245, and 1180 cm indicates the ester nature of the

synthesized monomer.
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Figure S1. FT-IR (A) and 'H NMR (B) spectroscopy for BBM.

Figure S1 B shows the "H-NMR spectrum of BBM, confirming the presence of the characteristic
peaks of the protons of the acrylic double bond at 5.6-6.6 ppm (peeks 4, b, and d), the peaks of the
protons of the ethylene linkage between the amide and ester groups at 3.6 and 4.20 ppm (peeks f and e
respectively), and signals from the fatty acid chains (0.8 to 2.8 ppm). Barely noticeable characteristic
peaks at 5.3 ppm indicate the presence of unsaturated fatty acid (oleic acid) fragments in the monomer
mixture. Similar spectra were previously recorded for other POBMs confirming the acryloylamide
moiety’s presence in their molecules. This allows for predicting similar reactivity of the double bond in
the BBM acryloylamide moiety in radical polymerization. [1,2]

Characteristic ESI mass spectrum of BBM shows the highest peak at 320 m/z (Figure S2),
corresponding to [laurate-BBM+ Na]* fraction, which correlates with the fatty acid composition of
babassu o0il where the amount of lauric acid fragments is around 50 % wt. This demonstrates that the
majority of BBM is (acryloylamino)ethyl laurate. To determine the molecular weight of POBM, the
subtraction of the mass of the sodium ion was applied. After calculations, the molecular weight of BBM
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was defined as 297. Additionally, BBM molecules consist of small fractions of other fatty acid chains
confirmed by mass peaks at 264, 348, 376, and 402 m/z The molecular weight of the BBM is in good
agreement with the theoretical average molecular weight. Overall, the mass spectrum shows that
monomers in the resulting mixture contain one acrylic double bond linked to one fatty chain, which
varied between fully saturated and monounsaturated fragments of babassu oil.
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Figure S2. ESI mass spectra of BBM.

To characterize BBM’s degree of unsaturation, the iodine value (IV) was determined (amount of
iodine in g that reacts with fatty acid chain double bonds at specified conditions) and compared to the
IV of other POBMs. The obtained values (IVesv = 56 g/g, [Vbabassu ol = 12 g/g) confirm the chemical
composition of BBM containing predominantly saturated fatty acid fractions.

Using standard procedures, the density (d?° = 0.948 g/cm?) and refractive index (n**=1.460) of BBM
were determined, as well as its aqueous solubility (10 mol/l), confirming BBM’s highly hydrophobic
nature.

Figure S3 shows DSC traces for babassu oil and BBM.
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Figure S3. DSC thermograms of the babassu oil and BBM.

S3



S2. Free Radical Polymerization of BBM

To establish the BBMs’ capability for free radical reactions and investigate the effect of monomer
structure on reaction rate, homopolymerization was carried out in solution. The free radical
polymerization rate is described by equation (1), showing a first-order dependence of Ry on the

monomer concentration and square root dependence on the initiator concentration.[4]

12
_dM] _, (kT
Ry=-= —kp( p j [M] (Eq.S1)

where [M] and [I] are the monomer and initiator concentrations, respectively, f is the initiator

t

efficiency, kd is the rate constant of initiator decomposition, kp is the propagation rate constant, and k: is
the rate constant for termination.

To determine the order of reaction with respect to the initiator, polymerization was conducted
at a constant BBM concentration ([M] = 0.2 M) and varied AIBN initiator concentrations ([I] = 0.05-0.08
M) at 70 -C. For each initiator concentration, the polymerization rate (Rp, mol L' s') was determined
on a linear part of the conversion vs. time plot (up to a 10-15% monomer conversion). For this purpose,
polymerization yield was calculated gravimetrically by precipitation of a fraction of the reaction
mixture in methanol. The obtained product was centrifuged in a weighted tube at 4000 rpm for 5-10
min to ensure complete precipitation of the polymer. The supernatant was poured out, and the
precipitate was dried in a vacuum until constant weight. The In Rp was plotted against In ([I]), and a
slope of the straight line (i.e., tan «, which corresponds to the order of reaction with respect to the
initiator) was calculated (Figure S4 A) to yield a value of 0.79. It is in line with the previous research,
the BBM as a predominantly saturated monomer has the lowest order with respect to the initiator
compared with data for the library of POBMs. [1,2]
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Figure S4. Polymerization rate of the BBM vs. [I] at 70°C (A) and chain transfer constant on BMM
determined using Mayo method (B).

The dependence of Rp on [I]'? is a consequence of a bimolecular termination reaction between
growing radicals (macroradicals). In the case of BBM, higher than 0.5 order of R, on [I] is assigned to,

the so-called premature termination (chain transfer reactions) of a growing macroradical by transfer of
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hydrogen from allylic unsaturated fragments of oleic acid as this mechanism has been confirmed and
reported previously.[1,2]

To evaluate the extent of the effect of chain transfer on polymerization, the Mayo method was
employed to determine the values of chain transfer constants on BBM (Cwm) in polymerization at 70 “C.
In this method, the inverse value of the number average degree of polymerization is plotted against the
polymerization rate, and Cwm is determined by the intercept by extrapolating to zero rate (Figure S3 B).
The obtained value of Cwm is low (Cv=0.013) (Figure S3 B), thus indicating that chain propagation
during polymerization of BBM is not significantly impacted by effective chain transfer to monomer.

S3. Characterization of PBBM homopolymer
The 'H NMR spectrum of BBM homopolymer (Figure S5) confirms the absence of vinyl double bonds

of the acrylic functional groups taking part in the formation of macromolecules from the BBM

repeating units.
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Figure S5. 'H NMR spectrum of PBBM.
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S§4: NMR spectra of maleinized xylan

Degree of maleinization (DM) is a quantitative characteristic of modification extent, which
determines the number of maleic anhydride moieties per anhydroglucose unit of hemicellulose. Using
normalized, integrated intensities of signal I: from 1 proton of anhydroglucose unit (4.15-4.3 ppm) and

I> from 3 protons of maleoylated moiety (5.9-6.55 ppm), DM of maleinized xylan using equation (1)
5,6]:

DS =27 (1)
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Figure S6. 'H NMR spectra of xylan (red) and modified xylan (black).
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Figure S7. '"H NMR spectrum of maleinized xylan (degree of maleinization 0.3).
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