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Among various colors, red is especially in demand. Mn**ions, which are environmental-
friendly and cost-effective, have attracted much attention as a coloring source and an
activator for red-colored and red-light-emissive materials. It is difficult to stabilize only a
Mn** species in glass matrices because Mn ions tend to be mixed valence states. In order to
stabilize high valence states of transition metal cations, such as Mn ions, which tend to be
mixed valence states in glass matrices, we selected on borate glasses as a host glass. In this
study, we prepared Mn-doped borate glasses and evaluated their optical properties.
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#1. (100—x) (20Li;0-80B,03) «M (x = 5, 50; M = MnO3, Li,MnOs) % 7 A3k}, 20Li,0-80B,03 #
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LiMnOs 44.5 +39.2  +34.1
20Li,0-80B,0s3 86.4 -0.54 —0.02
95(20Li,0-80B,03)-5MnO; (batch) before annealing 82.2 +2.93  +3.22
95(20Li,0-80B,03)-5MnO; (batch) after annealing 80.1 +3.52  +4.03
50(20Li,0-80B,03)-50MnO; (batch) before annealing 38.6 +21.9 +223
50(20Li,0-80B,03)-50MnO; (batch) after annealing 394 +22.4  +22.8
50(20Li,0-80B,03)-50Li,MnOs (batch) before annealing 38.7 +23.0 +23.6
50(20Li,0-80B,03)-50Li,MnOjs (batch) after annealing 33.7 +23.4 +24.6
50(20Li,0-80B,03)-50Li,MnOs (two-steps) before annealing 40.9 +24.0 +243
50(20Li,0-80B,03)-50Li,MnO; (two-steps) after annealing 373 +24.3  +25.5

1Agg = 4Ty, 1T, BEB IO AE VIO 1Ay, = 2T, *E, BRIRIESND D, BEH TS
2DV T, EHDEHEBICB VW TEBRIFVWI ot Thir L EX LN,
Mn 2RI L7247 ZREHI BT, Mo R x = 5 OB Tl RN 470nm % ¥
=27 by 79570 — NG 2B S A, Mn JBEEASE W x = 50 OFEHTIEILIX
WREMF L2 TMEIMRL A LA o720 ZORIIGT1Z Mn3* @ d-d Z# 12
I2b0LMEINL Y, T2, MniEE - Mot FEEOEW KLY T7 == VOG0
b5, BRIEEICKRE BB o722 £ 5, Mn OB K E L ZB LZ B wE
E ALY (W

K1/ ONTT T AE L LioMnOs S RO BEEEZ R d, £, BT Ak
WZOoWTIE, L*MEAE L a* RO S E DI 0T WEZ /R L, K2 DEHANRY
FVORRZRIZLEMAETHEI LD o720 Mn ZiRINIL 724 5 23K Tl
Mn BEEAMEN A, R 470nm P EOFEEEZ WAL, B\ L* 7 5 N a* RO b*
EAIEDEZR L2 eh 0, B EET 5 Ehboo 70 MniBESEWEEITIE,
HHEICOWIPUIM Z Ty P& 500~600nm L OFF~#H LD b HFREWRINT 5720, a*
Kb HASIEDOHF NI KR EL 2D, gt

T2 E bl o om0 o etors s

- - 50(20Li,0-80B,0;)-50Li,MnO, (batch) before annealing
— 50(20Li,0-80B,0,)-50Li,MnQ; (batch) after annealing

50 (20 Li; 0-80 B> 03)-50 M (M = MnOy, T ey e T
LixMnOs) # 5 Z#¥® PL/PLE A% b V%[

31T WITNDOREHIBWTYH, P¥E 350nm
BIXO409nm HERpIRY -7 %2/RL, IH
& Mn2* @ d-d BE TH 5 A, (S) = *E(D), Ty (D)
B OV6A(S)— A (G) BRI IE S s 010, F 72,
P& 600nm 1212 4Ty (G) = A, (S) BRIFE
SNBFE =7 B, Bttt RT 2
E3bholz, K2 DEBANRT MVOFERE B
Fx2E, Mo BROEVRDTT =— LV OFE o
Wb obd, Mnid g AR HITBWT 300
Mn3* & Mn2* OIRECTIAGF L, EOlEME Tl

hem =600 Nm hex =409 nm

Normalized intensity (arb. unit)

Wavelength / nm

4 3.50(20Li, 0-80B,03)-50 M (M=

Mn3* 2 X )R 2 2 L. e TiE Mn?? MnO:, Li;MnO;) % 7 A ##to PL/
WX OB R L7 ER BN, PLE 22 | b



() HARBRE AR T84, 43 (2025)

4. &

AKWFGETIE, BH T AE L THRYHEES T A 20Li,0-80B,05 Z #IR L, Mn** 5k E L
T MnO? K O LisMnOs 2% L 72 (100 —x) (20Li»0-80B203) «M (x =5, 50; M = MnO.,
LioMnO3) 7 A &S 5L & 12, ZONFHFEZFHMEI L7z Mn 2N L72H T X
RECBWT, Mn* BEROBEW R T = — VOEFRIZh 2D LT, ENEHkEDH T -
2= 3B SN AT AEHT Mo 3K OIRBTHEL TV ZRWwWEEZ BN S,
AT B A RS FVIllE, R illE. KO PL/PLE HlE D& F, Mot HRIZT %25
FENFFEIMER SN T, Mnt B OEVWE YT == VOFEIZ» b LT, EfFET
EMn3HICX DR EZE L., BB TCIEI M2 I X DIBEREEE R LI EEZ S5NRLL,
B, Mo A 4 2 @Bl ORETLENS AT AMBORBICIZIES o7
LoD, WHLEOHWE T HRERMOER - FEH T ADVERITEIT L 72,

5. ¥
AMFFEE A 4 42 H AN P LA & OB 2 21 Tir o 725 O TH %o
G N R LAV B3

&

6. BEK

1) S.Adachi, ECSJ. Solid State Sci. Technol. 9 (2020) 016001

2) F Wang, H. Chen, J. Alloys Compd. 1020 (2025) 179582.

3) Y. Li, H. Wang, G. Liu, S. Liu, J. Wang, W. Yu, X. Dong, J. Alloys Compd. 976 (2024)
172661 .

4) T. Tian, Z. Wang, Y. Xie, Y. Cheng, Y. Li, H. Shen, Y. Chu, Y. Zhang, J. Xu, J. Alloys
Compd. 997 (2024) 174940.

5) R. Oka, D. Nishi, T. Hayakawa, Phys. Status Solidi B 259 (2022) 2100615.

6) J.K. Kang, Y.S. Yang, H.W. Choi, J. Korean Phys. Soc. 63 (2013) 2371-2375.

7) R. Oka, K. Kusukami, T. Masui, ACS Omega 5 (2020) 13108-13114.

8) FHEIFE | INARIE , 23K &ak 66 (1958) 144-152.

9) M.A. Morsy, T.F. Garrison, M.R. Kessler, M.H.A. Mhareb, H.Z. El-Deen, ACS Phys.
Chem. Au 5 (2025) 227-238.

10) AR, B A B L SR R E FH 119 (2003) 759-762.

11) N. Da, M. Peng, S. Krolikowski, L. Wondraczek, Opt. Express 18 (2010) 2549-2557.



