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DeveI?pment of long persistent luminescence phosphors responsed by mechanical
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Triboluminescence is an interesting phenomenon involving the transformation
of tribo-energy to visible light emission. In this study, we demonstrated the construction of
tribo-induced persistent luminescence using lanthanide complexes.

(DTribo-induced persistent luminescence from ligands: A dinuclear Gadolinium (Gd(111)) complex with
bidentate phosphine oxide and B -diketonate ligands were synthesized. The Gd(111) complex provided
blue color persistent luminescence by tribo-excitation, which is originated from the phosphine oxide

ligands.
(2)%ribo—induced persistent luminescence from europium: A dinuclear mixed Gd(111)-Eu(l11) complex
was also prepared. The mixed complex provide blue and red color persistent luminescence bands by
tribo-excitation, which are originated from the phosphine oxide ligand and Eu(lll), respectively.
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21 ftkdicds T d D) ICBET2HEEFTIER E L, TOF THRHIFE KO BRZE 23 A
ENTND, Bix I E S BAERREINTWDHEHF T, TRYARLI Ry RA] LI
IEI D BRI X 0 N DR N B D (Ace. Chem. Res. 1978, 11, 289), AFRGANFE K,
SINTZDOIFKI 400 FRITHY, TNETITHELA 2 VYRV I R v RAZRTHBLAY - M
(LA HRE ST 7= (Chem 2018, 4, 943), ZD F U AR I R vt RATEmT /L X —fkd
WiaE T PRI CR = RN X — 2 5T 5 Z LN TE L OMEHE RO BLE B
EEDTND, xR PRI Ry B AE2RTALEMNRE SN TWH T, FULA TIE8E
KO RV RLI Ry AZERLTHIZEE LTW5 (Chem. Eur. J. 2017, 23, 2666; Inorg.
Chem. 2018, 57, 14653), A THASKIRIIMIE DRI AT L VI FIRRH Y, —FOA T
M IRA Ul THERULE 0 T IS W TSR & NV R TR >R AENAEL D
T HFEEEL TS (Angew. Chem. Int. Ed. 2017, 56, 7171), AFEEIZHIE 7 vt 2 H3451
BRhES & B TR > TWDH Z AR LTEBY, FUARALI Ry B AOH LW ATREN: %
RTHDTH S (Chem. Eur. J. 2021, 27, 2279), # TSRO NY AL I % vt RITHERE
FEMZAT 5 WFEIHBL 2 3 M B OB B EEEEBE X HvD,
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ARFFETIEA HESEAD F VARV I Ryt RITH LWEERE &S U T IO B2+ 5 = &
ZHME Lz (X1a), TOOICEREEFELEYE ST JEHRAT 4 A X%V RE 2,2,6,6-
T KT AF N3, 5-~T X AT ML T EE AN LT A TR IRICE B Lz, T4, S
FixmLEAA L L TES 720 Lu(I1D) 28 AT 5 2 & CEBRLTEINDNEFmMIE N2 I
B 52 L E2HELTWA (X 1b, Commun. Chem. 2023, 6, 122), %I T. IO ¥ Tk
B AR L UC, BRERIEIC L 0 b U RE AR TEROAIR 2R L=,

BT, AFEFITZ ORFMBICERT Lu SERER ORI 4F-4F BEER A4 v % F—
T DHIE TN —BENRIEIZ LV AF-4f FEFMMPRETHZ L2 R LT s (k%R
P ALEE ER 2021 FEA TR R K S, 1C09), T Z CAEMN & AV C, BRI A Y —
& U = R L X —BEMEIRIC LV Af-Af ENZAIHTX 20 THEt L2 (K 1e), &
TWFRITTE ISR & W S AR 2 AR & LTV D, TV E TOFRCHEEARIZ R T 2 F1iiFse
X (@B AU A DOETHNE] ZHIET5 2L THREEZED D Z LICEIR L TE -, AFZRIC
BW TR FEDORANITRWVEERR A o e LT, DA EEA A %2 ) vh—E LTHN
5L CEANL TR S EENHERE LS. (2) “Wo< W L =3 X —BEzFfH L%
HHEFEDBIE I DL Z LIZhH D, Db EERT D I & T HESHAZ ik & L7 b 0w
LWT =)V RERRERTDHZ L HLARMEOEI LD,
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X 1(a) BEEIEIC X 2%, (b) it X W 2B FiELAW N EFMREILE 7T Lu(I11) —
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1(b) & [FREDENLAZ A L7z Bu(T11) 5K, Lu(TT1) %A, Tb (I11) A1\ TEEE iR IC
L BB AEBINTE Ry oTlz, T2, TAF L B A A LT Lu(T1D) & AHS &0 & SRk L7225,
ZAVH BB IC L 2B S o Te, FITINAF LB AEA LT GA(ITT) $5 (K
HESL (Adv. Opt. Mater. 2023, 11, 2203139) & Gd(I11)&EAks Iz Eu(I11) 2 R—F L 7-f&
mn % W CTHEBRZ1T - 72 (4 2a)

Gd(I1D) 85K D EHL « BT+ deph (2, 7-bis (dicyclohexylphosphoryl) phenanthrene, 50.4 mg,
8.48X107% mmol) & [Gd(tmh),] (tmh: 2,2, 6, 6-tetramethyl-3, 5-heptanedione, 119 mg, 0. 168
mmol) & A X J — V(T mL) (Vi S W7z, Wi %Z 70°CC 1.5 FERDINBGEE L, 15 57 SONTAIR
A LUT-%IZ 26 CCTHAESE LTz, IM&E : 78.7 mg (3.85X 107 mmol), UUZR& : 45. 4%,
Gd(II1D)-Eu(I1l) $% ik o &k : B AL F dpdf (2, 7-bis(diphenylphosphoryl)—9, 9-dimethyl
fluorene, 50.0 mg, 8.41X107 mmol) & AIBRELA [Eu, (tmh)e] (1.23 mg, 8.7X 10" mmol) .
[Gd (tmh)s] (118 mg, 0.167 mmol) & A & / —/ L (T mL) |(Z¥EfE S W72, % 70°CC 7.5 KREfm
BB L B LN RISIEEZ A8 L7127 265°C TR L7 IN&:38.9 mg (1. 94X 1072 mmol) .
IR+ 23. 0%,



Elemental analysis calcd. (%) for CiosHsEug 0sGd; 05014P5, C 62.79, H 7.33; found: C 62. 31,
H 7.32.
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