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Amphiphilic benzoylformate photoinitiator and itsinitiating property
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Abstract: A water-oil amphiphilic photoinitiator, triethylene glycol benzoylformate (TGBF) was synthesized
from benzoylformic acid and triethylene glycol. The light absorption properties, photodegradation mechanism,
solubility in water and ability to initiate photopolymerization of TGBF were investigated by UV-Vis
spectroscopy, €lectron spin-resonance spectroscopy (ESR) and real-time infrared spectroscopy (RTIR). The
results showed that the molar extinction coefficient of TGBF was low at wavelengths above 300 nm.
However, TGBF was able to undergo intramolecular or intermolecular hydrogen abstraction reaction to
produce alkyl radicals to initiate polymerization of acrylate monomers under 405 nm LED light irradiation.
In addition, TGBF had good water solubility, could effectively initiate polymerization of oil-based tripropylene
glycol diacrylate (TPGDA) and water-based polyethylene glycol 400 diacrylate [PEG(400)DA], and the
final double bond conversions reached more than 80%. More importantly, TGBF exhibited excellent ability
to initiate deep polymerization of oil-based monomer TPGDA and aqueous monomer PEG(400)DA, with
polymerization depths of 5.6 and 6.5 cm, respectively.

Key words: photoinitiator; LED photopolymerization; amphiphilicity; deep-layer photopolymerization;
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Fig. 1 Experimental diagram of deep-layer polymerization

of TGBF/TPGDA, TGBF/PEG(400)DA and BAPO/

TPGDA systems under irradiation by 405 nm LED
light source
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Fig. 2 UV-Vis absorption spectrum of TGBF
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Fig. 3 Photolysis curves of TGBF in anhydrous acetonitrile
under 405 nm LED light irradiation
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Fig. 4 ESR spectrum of radicals generated by TGBF under
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Fig. 5 Possible photoinitiation mechanism of TGBF
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Fig. 6 Photopolymerization kinetic curves (the mass fraction
of photoinitiator is 3% or 4%, anaerobic condition) (a)
and polymerization rate curves (b) of TGBF and BAPO
initiated TPGDA and TGBF initiated PEG(400)DA
polymerization under 405 nm LED light irradiation
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Fig. 7 Deep-layer polymerization experiments of TPGDA
and PEG(400)DA initiated by TGBF and BAPO
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