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Fig. 1 Synthetic route of plant oil-based antifouling polyols ESO-PEGm

Tab. 1 Theoretical composition, molecular weight of ESO-PEGS500 prepared at different reaction time

and epoxy/hydroxy mole ratios

Mole ratio of

Insulation and reaction

Samples epoxy/hydroxy time/min M. M./M,

PY2-0 1:2 0 2271 1.13
PY2-15 1:2 15 2348 1.18
PY2-30 1:2 30 2274 1.31
PY1.5-0 1:1.5 0 2165 1.16
PY1.5-15 1:1.5 15 2301 1.17
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Fig. 2 FT-IR spectra of ESO-PEG500 prepared for different reaction time (0~120 min) with the same epoxy/mole ratio of 1:2
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Fig. 3 FT-IR spectra of ESO-PEG500 prepared for different reaction time (0~30 min) and epoxy/hydroxy mole ratios (1:1.5 and 1:2)
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Fig. 4 'H-NMR spectra of ESO-PEG500 prepared for different
reaction time (0~30 min) and epoxy/hydroxy mole ratios (1:
1.5 and 1:2)
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Fig. 5 GPC spectra of ESO-PEG500 prepared for different reaction time (0~30 min) and epoxy/hydroxy mole ratios (1:1.5 and 1:2)
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Fig. 6 (A) FT-IR, (B) 'H-NMR and (C) GPC spectra of ESO-PEGm, and (D) GPC spectra of MPEGm

Tab. 2 OH number of ESO-PEGm polyols

Samples Tested OH number  Theoretical OH number
P /(mg KOH-g") /(mg KOH - g")
ESO-PEG 150 120.20 150.64
ESO-PEG 350 100.94 98.01
ESO-PEG 500 83.54 77.66
ESO-PEG 750 77.17 57.70
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o 'H-NMR % &, fir G FF 5 7E 2.8~3.2 mg/L (13

ST AR AR W 25, 7E 3.4 mg/L A1 3.5 mg/L HUBL T
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U, [F] BEBAE B T SR B4 58 & 8 MPEGm J 38 o
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Tab. 3 Theoretical composition, particle size, zeta potential, storage life, tensile strength and elongation at break of

PEGPU samples
Mole ratio of IPDI Storage life Tensile Eloneation at
Samples / ESO-PEGS500 Size/nm Zeta potential /mV /m(%nth strength br;gak/“/
/ DMPA /MPa ’
PEGPU1 1.85:0.84:1.00 22.64 +0.13 -31.2+2.8 >12 8.1+£2.0 22794234
PEGPU2 2.01:1.00:1.00 29.82 +0.82 -38.3+9.6 >12 3.7£1.0 199.74£36.8
PEGPU3 2.46:1.45:1.00 47.65 +1.34 -49.4+4.38 >12 1.8+0.5 203.14£9.54
(A)10r C
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Fig. 7 (A)Particle size distribution of PEGPU emulsions, (B) stress-strain curves, (C) TGA and their derivative curves, and
(D) anti-adhesion ratio against bacteria for PEGPU films
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Bt =R M T 2 Je i A1 PEGPUO % T , 51 A\ ESO-
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ABSTRACT: Traditional polymer anti fouling materials mostly come from petrochemical resources, which are
non renewable and environmentally friendly. Research on renewable, widely sourced, and low- cost plant oils
waterborne polyurethane has been extensive. There are many researches, but the development difficulty is
relatively high, and it is not widely used. Therefore, the development of high- value plant oils materials has
important practical significance. In this paper, polyethylene glycol monomethyl ether (MPEG) with different
molecular was coupled to the side chains of plant oil fatty acids by epoxy ring opening reaction of soybean oil. The
ring opening efficiency and structure reaction products were characterized by FT-IR, GPC, and 'H-NMR, and the
hydroxyl value was determined by standard titration method. The optimal ring opening process for MPEG
epoxidized soybean oil was determined, the mole ratio of hydroxyl to epoxy groups was 1.5:1, and after dropping
ESO, the reaction continued for 15 min. The hydroxyl value range of the obtained vegetable oil-based anti fouling
polyol is 77.17~120.20 mg KOH/g. Series of anti-fouling waterborne polyurethane coatings synthesized from the
obtained plant oil- based antifouling polyol were simply prepared by introducing polyurethane structure. The
results show that the coating has good antifouling performance for Gram-positive and Gram-negative bacterial
strains, as well as bacteria that are easy to form biofilms. The successful preparation of these polyols from plant oil
is of great significance for the high-value utilization of biomass resources.

Keywords: epoxy soybean oil; polyethylene glycol methyl ether; plant oil; anti fouling polyols; ring opening;

waterborne polyurethane



