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Fig 1 Transient fluorescence spectrums of

different photoinitiator

Table 1 Data of steady state and transient fluorescence spectrum of different photoinitiator

Photoinitiaor 184 369 651 819 907 TPO ITX BP
Absorption peak/nm 244,280 325~335 254,337 370,405 231.307 273.370 258,382 240~340
Excitation peak/nm 270 267.363 305 266 252,261 271,365 273 302
Excitation maxi/nm 324 389 340 390 327 405 392 400

Emission peak/nm 429 439 434 453 432 442 449 436

Decay time/ns 8 2 7.5 10. 2 10 5 8 10 12. 3 8 2

Life time/ns 7 1. 45 1. 39 0 0 1. 23 0 0 1. 49
T2 6. 77 6. 28 4. 53 4 44 7. 56 4 52 5 12 6. 92
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Fig 2 Fluorescence emission spectrum in different solvent
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Table 2 Effect of on fluorescence spectrum of photoinitiator ; 1. 9X
Solvent Ethanol Acetone Isopropanol Acetidin 10 *mol « L7} s
Solvent polarity 6. 0 5. 4 4.3 4.3 R
Solvent viscosity L2 0. 32 2. 37 0. 45
Emission peak/nm 447 432 440 424
Decay time/ns 11. 5 1. 33 10. 2 1 32 '
Life time/nst; 0 0. 54 0 0. 52 ' ’
o 4,95 2.6 4,32 2. 29 ’
5 o
ITX s
Table 3 Effect of photoinitiator density on
) ’ transient fluorescence spectrum
’ Density/(mol « L71) 7. 8X107% 1. 9X107% 1. 9X107% 1. 9X10~*
’ Decay time/ns 43 9.2 10, 2 10 5
° Life time/ns 7 0. 95 312 0 0
’ T2 2.8 4. 31 4. 37 4. 54
s s
’ ’ 3
s
s o
° ;
23
’ ] ’
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Study on the Transient and Steady State Property of Fluorescence of Free
Radical Photoinitiator

LI Xin-zheng, LI Xiao-wei* , LAI Wei-dong, BAI Bing, AN Wen
College of Physics Science and Technology, Hebei University, Baoding 071002, China

Abstract The fluorescence characteristic of various free radical photoinitiators was investigated by fluorescence spectroscopy.
The influence of conjugated structure on fluorescence spectrum was analyzed from the molecular structure. The results show
that: the wave length of fluorescence excitation spectrum gradually augments with the conjugative effect enhancement, and so
does the peak of fluorescence emission spectrum. The transient fluorescence spectrum of photoinitiator is affected by electron
groups and the fluorescence decay of photoinitiators with electron-withdrawing groups is faster than that of photoinitiators with
electron-donating groups. The excitation peak of photoinitiator has evident red shift with the polarity of solvent increasing,
which shows that transition type is 7—=x”* transition, and the fluorescence decay is postponed with the solvent glutinosity chan-
ging. When the photoinitiator density is at 10 *mol « L™', the fluorescence decay is evidently fast because of quenching effect

caused by self-absorption and collisions between particles.
Keywords Photoinitiator; Fluorescence spectrum; Fluorescence decay; Conjugative effect
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