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Abstract: 2-Chloro-9,10-diptolylanthracene (DTACI) was used as emitter and 5,10,15,20-tetraphenylporphyrin-
palladium (II') (PdTPP) and 5,10,15,20-tetraphenylporphyrin-platinum (II') (PtTPP) used as sensitizer to
prepare two binary systems PdTPP/DTACI and PtTPP/DTACI. Then, alpha-cyclodextrin (a-CD),
beta-cyclodextrin (f-CD) and gamma-cyclodextrin (y-CD) were introduced into the above two binary
systems and gave ternary systems. The ultraviolet spectrophotometer, fluorescence spectrometer, diode
pump solid state laser and colorimeter were used to investigate the spectral properties of the binary and
ternary systems. Moreover, the effects of the triplet lifetime of sensitizers and the cyclodextrin envelope on
the upconversion efficiency were studied. The results showed that under excitation of 532 nm at an ultralow
power density at 60 mW/cm®, the upconversion efficiencies of PATPP/DTACI and PtTPP/DTACI were
10.33% and 7.15%, respectively. This was attributed to longer triplet lifetime (9.63 ps) of PATPP than that
of PtTPP (6.41 ps), which could improve triplet-triplet energy transfer and result in the enhancement of
upconversion efficiency. The addition pf-cyclodextrin could make the upconversion efficiency of
PdTPP/DTACI system reach 12.82%. The suspension aqueous solution containing coumarin in the presence
of Pt/WO; as catalyst was irradiated by blue upconversion PdTPP/DTACVA-CD, after 20 min the
fluorescence emission peak of 7-hydroxycoumarin appeared at 469 nm, indicating that the blue
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upconversion could catalyze the conversion of coumarin to 7-hydroxycoumarin.
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JEfGR Soret-Hf/mm Q- /nm &/ L/(mol-cm) ) A /am  &i/%
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Fig. 2 Phosphorescence decay curves of PATPP and PtTPP
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Table 2 Phosphorescence properties of sensitizers PdTPP
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Fig. 3 Photographs of DTACI (a), PATPP/DTACI (b) and
PtTPP/DTACI (c)
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Fig. 6 Concentration-dependent upconversion efficiencies
of DTACI in the presence of sensitizers

2.3 INHATEIGIR R

ENY ST L E SN SN i IR SR @Y S v
TP, H AR ISR R R T p-
WIS A4 T &6, &R ZEE T = R g
FREP, SR, RIR A AR RIS (o) pAl
7~CD ) TAIREEXT 155 560 B A9 52 i A UL SC Rk 3E
ARSI a- fF -0 3 Fh R .45 % 65,
BT AL RN R A B B s R [ 28
J R BRI o L p-F1 9-CD M4 %% 657 DTACI,
M T = JoiR R B, i 7 iR

1x104F2
— PdTPP/DTACI

2 8x10%f —— PdTPP/DTACVa-CD
g PATPP/DTACI/B-CD
E ex10°h — PdTPP/DTACYy-CD
g
5 ax10°|
>
g
S 2x10°t

0 ! ! —

450 500 550 600
Amm
8x10°
b

2 ex10tf
£ — P{TPP/DTACI
E — P{TPP/DTACVa-CD
& 4100l P{TPP/DTACI/B-CD
z —— P{TPP/DTACL-CD
>
=]
8
:g 2x10° -

O‘ 1 1 f

450 500 550 600
A/nm

K7 TEARFRFEIR T, &ICHI/PATPP/EA N (a)
FR G /PLTPP/ERRIRG (b)) B b5 HOERE A
Aex=532 nm

Fig. 7 Upconversion spectra of different ternary systems

( emitter/PdATPP/CD (a) and emitter/PtTPP/CD
(b)), 2x=532 nm



57 ) e,

S BORIRE I R R TR AR B B e S L

* 1141 -

& 7 AT, a-CD Fl p-CD Xf —Jeik & F#sH
WA, f-CD REfE W W35k — eIk R 1Y s
JE. MT a-CD WA 42/, KEHR DTACI 401
ToikE AL 51T 9-CD AR 2 IS5 1, 25 Bt K,
JoikiE i DTACI 43 F 1 B B iefs . Frlk, o-CD Fil
7-CD ¥IANBEA R L% & DTACE 20 F, BT xf
Dy AT B RAEH o

FESAEMR BEC e i —oniR & OGN 5 &0k
FIMEREE LA 12 250), AR [FR BERY B-CD B I 7%
ik & UL E 8. Hi &l 8 I LA i, 7E PATPP/DTACI
Gk RS, BCD AR H 0 3 2x107° mol/L
WF, b B R T I B ok 4keimA B-CD
10 I 2 D NG | PR A = R S iy N L
RH 12.82%, HIXS T PATPP/ DTACI — ok & 5%
R (10.33%) T 1.24 5, M EERIF A-CD
WIER L 12 1, XK 14> -CD AT 1
ANRIAEK T, R4 kLR (DTACL) 401
#il T DTACI ML Miiess , (i E /%42
wat, BROATAR T R e  [E] 8b o HE 2R A
HAE L, AR ML, PtTPP/DTACLA-CD =JCik &Y |
e B = 2 8.68%, HHXTF PtTPP/DTACI It
WRB FRARACE (7.15%) BT 1.21 1%,

1x10* |2 ¢(B-CD)/(x107> mol/L)
—25
2 eapt — 20
z —15
2 —1.0
‘T 6x10° 05
8 T
2
S 410°h c(PtTPP)=8><10‘im01/L
g c(DTACI) = 2x10° mol/L
S 2x10°
0 1
400 500 600 700
A/nm
1 3
8x10° b ¢(B-CD)/(x10° mol/L)
7x10° +
—25
2 —20
2 6x10° | — %(5)
£ 5x10° | — 05
g 4x10° ¢ -0
Q2 3
g 3X10° ¢
é 2x10° | ¢(PtTPP) = 8x10¢mol/L
100 | ¢(DTACI) = 2x10®mol/L
0 ' .
400 500 600 700

Anm
a—PdTPP/DTACl/S-CD; b—PtTPP/DTACV/B-CD
Bl 8 AR f-CD =Jeik R itk
Fig. 8 Upconversion spectra of PATPP/DTACI/S-CD and
PtTPP/DTACV/S-CD with concentration increasing
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