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Preparation and Propertiesof Solid Upconversion Materials
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Abstract: Pb (II) tetraphenylporphyrin (PdTPP) and 9,10-diphenylanthracene (DPA) were dispersed into
polydimethylsiloxane (PDMS) polymer matrix to form solid upconversion materials (PdATPP/DPA/PDMS)
after drying. The upconversion efficiency (@,.) and stability in air atmosphere of PATPP and DPA in
toluene and PDMS were investigated by ultraviolet absorption spectrometer, steady/transient fluorescence
spectrometer and semiconductor laser. Under the 532 nm laser excitation with a power of 60 mW/cm?, the
solid system PdTPP/DPA/PDMS exhibited an upconversion efficiency of 26.3%. Furthermore, when the
conversion efficiency was maintained 22%, the stability time of the solid system in air atmosphere was
more than 10 h, while that of the solution system PATPP/DPA/toluene was only 2 min.
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Fig. 2 Phosphorescence decay curves associated with dual

exponential fitting for sensitizer (PdTPP) in toluene and
polymer matrix at room temperature in N, atmosphere

HIIEl 2 T, JCiB e [ A RE B h i 2 A R
R, PATPP AW W A7 i 4400 5 74 2 7 A
JeFfr (o M z), FW PATPP 7776 PR [H 1 ik
B RGEIE . HE— D BRI, PATPP 76 [E 255 5
FREBETF T (=238 us) F TSP RBHL
Ffr (=18.1 ps), BLUITER SRR oA R T =4
BFEMIER, PATPP HA B AR LG =2k pe it
R B ROCR T, AR T RS-
(TTT), Al AR, K 3 al, 7ebls
FEJ5h DPA B KHE ky 1 1.475%10° L/(mol's),
T ICh DPA 2 K 5 1.018x10° Li(mol-s) ).
SR UL BRI, GRS RO [ A R L
FEM AR P ] F =S - RS R R L,

KGR DPA i HY AR W0 ] 256 S5 v ) 2R Ak
WECRN S K T WL IEL 4, iR BT L2 2,

B3 7E 532 nm #OGEE (60 mW/em?) & T, DPA 4%
AE B 2R [ A KL F R Y Stern-Volmer ik

Fig. 3 Stem-Volmer plots of phosphorescence of PdTPP
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Fig. 7 Power-dependent upconversion of PdTPP/DPA in
PDMS polymer matrix in air atmosphere
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