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Monitoring photo-polymerization reaction using near-IR spectroscopic technique
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Abstract : The extent of UV-curing photo-polymerization reaction was monitored by near-IR
spectroscopic method. Acrylates containing quaternary ammonium salts and Darocur 1173 were used as
reactive monomer and a photo initiator, respectively. The extent of photo-polymerization reaction was
obtained from the conversion ratio of acrylate double bond calculated from the intensities of measured
bands at 1615 nm and at 2105 nm. Near-IR spectroscopic methods can be an useful tool for the
monitoring of the progress of photo-polymerization.
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Fig. 1. Structures of acrylate monomers containing quaternary
ammonium salts
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Fig. 2. The near-IR spectra of unreacted liquid

formulation containing various monomers and
Darocur 1174, a photoinitiator.
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Fig. 3. Near-IR spectra of the QA3 and Darocur 1174
(96: 4 wt%) mixture as a function of UV
irradiation time.
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Fig. 4. Photopolymerization profiles of four monomers
exposed to UV radiation in the presence of
Darocur 1173. The conversion was calculated
using the band at 1615 nm.
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