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Phosphorescence Properties of Xylan-Based Materials by Clusterization-Triggered Emission

(Graduate School of Engineering, The University of Osaka) O Akiko Mano, Akihide Sugawara,
Hiroshi Uyama

Clusterization-triggered emission (CTE) materials are attracting attention as environmentally
friendly organic phosphors. Some natural polysaccharides exhibit solid-state room-temperature
phosphorescence (RTP) through the cluster formation and rigidification of oxygen-rich groups
via intermolecular interactions such as hydrogen bonding. In this study, we prepared room-
temperature phosphorescent materials by chemically modifying xylan to enhance its inherent
CTE potential. Specifically, xylan was first oxidatively cleaved with sodium periodate to yield
dialdehyde xylan (DAX), and the aldehyde groups were subsequently reduced to form the
corresponding alcohol derivative (DALX). Compared with unmodified xylan and DAX,
DALX exhibited markedly enhanced phosphorescence, highlighting its potential as a
sustainable luminescent material.

Keywords : Xylan; Clusterization-triggered emission; Phosphorescence; Polysaccharides

7 7 A Z—{bEE#IEt (CTE) #BHE, BREiE {Ehtﬁi‘zﬂékﬁiﬂﬁﬂk LT
FEENTWD, RIRZHEFHIIMFE % ibbf)&‘fé/\TDJﬁ%% 2B L., KBRS
e D5y %F'ﬂ*ﬁfﬂ’ﬁﬂ%’?”“%fé@ﬂ' PlzL->To 72&~ﬂ:7§%@@éﬂ57‘:&>
FEEETH LI H 00 6T, BEIRRECERELE RTP) 27771003 H5 2
EDRHE I TND 12,

ARHFIE T, %*ﬁ*ﬁf%é%‘/? v EALEERTT D Z & T, CTE IZ D < Bt 238
B 558K A ER L, ZORNEMEZFHME L7z, BARMIZIE, 7 ioxlima
UEET MU UL EHOCEBCBRRENINEIT, TAT e REZETHYUT AT E R
X7 (DAX) 26 LT, FEWT, 567 DAX DT VT b REZKEIF Y
BT MUVTAICEYETL L, T a— b~ 800 —
EREETHH VT AT—AX LT (DALX) & o] —onc.
ERL L 72, 600

XU T UBIOEF VT UFBERIZIONT, 500
Oy Ve YR A A TR E AR 2 B4 L 7=,
FhEC I & 360 nm (Z331) D IRAEH AT h v
ZEHB LTI Z A, DALX IZF 7 0BL O

DAX & Ml LCH# L < i\ BRI 471 L7z — S

400+

Intensity (a.u.)

3004
200+

(Figure 1) , A5 F1E, DALX 23 F#f5e Al RE 72 361 400 450 500 550 600
MEHELTHETHD Z L AR LTINS, Wavelength (nm)

Figure 1. Delayed phosphorescence
1) B. Lii, et al., Cell Rep. Phys. Sci. 2022, 3,101015. spectra of xylan, DAX, and DALX
2) X. Dou, et al., Biomacromolecules 2018, 19,2014. powders (Aex = 360 nm).
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