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Comparison of optical properties of imide compounds containing sulfur and
pentacyclic cores dispersed in PMMA under continuous UV irradiation.
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[Introduction] Phosphorescent (PH) materials have been expected to be used for bioimaging,
luminous materials, and solar spectrum converters due to their longer emission wavelength and
longer lifetime than fluorescence (FL) [1]. However, PH is rarely observed at room temperature in air
because it is easily deactivated by local molecular motions, and oxygen quenching (0Q) which is an
energy transfer from the excited triplet state (T1) of phosphor to the ground state of triplet oxygen
(302) [2]. Recently, we have reported that imide compounds (ICs) dispersed in polymer matrix exhibit
Prolonged Irradiation-induced Delayed Luminescence (PIDL) by continuous UV irradiation with the
following mechanism [3]. At the start of irradiation, ICs do not exhibit PH due to OQ. During the first
few minutes of irradiation, i.e. induction time (tp), the amount of 30, gradually decreases via
excitation and a decrease in 0Q efficiency. After tpp, ICs can 773 P g

exhibit PIDL because the PH process becomes dominant over O—WWO W@G

the 0Q. In this study, the PIDL properties of four types of ICs  ososrcq 7 i o
(Fig. 1) are compared to investigate the relationship between D‘M‘O O qae \_
the chemical structure and OQ process. Fig. 1 Chemical structures of ICs.
[Experimental] Four types of ICs having ether :™'[@yooeasc | 3 Mb)sorar
(ODPA-IC), thioether (SDPA-IC), furan (DBOA-IC), —imin | e —zzmn
and thiophene (DBSA-IC) cores were dispersed in o temin A
PMMA at 0.2 wt%. The emission spectra were

continuously measured during UV irradiation.
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[Results and discussion] The IC-dispersed PMMA B FGE S \,zf,ﬂe,;ﬁ;h"ff,m"“ rou 750
films exhibited only FL at around 400 nm at the 3 .[felos0mc @
start of irradiation (Fig. 2). Subsequently, they %[ imin| E el —2'min
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exhibited PIDL peaks at around 480 nm. Faw|
Comparing ODPA-IC with SDPA-IC and DBOA-IC  i..|
with DBSA-IC, the PIDL intensities increased due 3 *™j
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to the heavy atom effect of sulfur [3]. To Wavelength / nm Wavelengih ! an
. . . Fig. 2 Variation of emission spectra of ICs during UV irradiation.
:jnvestlgate C}Ihe ttID, Ft[le e;nlslfllgll‘_] Specira Werz The excitation wavelengths were 340 nm for ODPA-IC and
ecomposead Into an Spectra, an DBOA-IC and 365 nm for SDPA-IC and DBSA-IC.
variations in the peak areas were plotted against  **pyo5c " Iib)sorarc
the irradiation time (Fig. 3). The shortest tp of _Eu; . .EU -
DBSA-IC is attributable to the largest rate of | T 5| to=2.00min
intersystem crossing which produces the largest  u:| to=3.11 min 04|
number of ICs in the T; state, resulting in the o2t /_- 02}
enhancement of the excitation of %0, via OQ. ’ T S PR P
These results indicate that strong PIDL and short "2 @
tp can be obtained by molecular design that ' — -
=08} -
increase the amount of T; generated. fosl 5’
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