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Abstract

CaCO3:Eu3*, Bi3+ are synthesized by the hydrothermal co-precipitation method. Under the ultra-
violet light excitation at 360nm, which is the excitation wavelength of Bi3+ but not of Eu3+, the typ-
ical emission peaks of Eu3* are observed. Considering that the excitation spectra of Eu3+ and the
emission spectra of Bi3* are partially overlapped, these results show that the luminescent effi-
ciency of CaCO3 phosphors can be improved by the energy transfer from Bi3* to Eu3+. The maximal
emission peak of CaCO3:Eu3+, Bi3* locates in the vicinity of 593 nm, corresponding to magnet-
ic-dipole transition 5D¢—7F; of Eu3+, which confirms that the Eu3+ ion locates in a high inversion
center. With the increase of the doping concentration of Eu3+, the relative light intensity of Eu3*
emission peak first enhances then decreases. This can be explained by phenomenon of concentra-
tion quenching which occurs when Eu3+ doping concentration is too high. This red phosphor ma-
terial with high efficiency and low price has great potential in the LED industry.
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PACaCO3, Euz03, Bi:Oz:AEEMEL, BII/KRILYIIEIES R T Ews+ B3+ IS HBERES . TR KM,
Eud+fIBi3+3L B RIS W I AE360 nmilt & /MG (Bid+ R I&. FEEus- R IE) KR T Eus+ K RHE
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LGB ERIESDo~"FLAE, Eus+E @A S REF O . FBEEEuSENEM, EusfRTE
AEXEERSE KRN, VB ENEu2 FBORBEK ., BRI EREMRERER, MgKEE, &
LED T 5 H BB W ENE.
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Figure 1. SEM of CaCO4:Eu*, Bi®*
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Figure 2. XRD patterns of Eu®*, Bi®*
[ 2. CaCOs:Eu®, Bi*'#J XRD [Elik

a -
Aex=360nm Aem=390nm b

e 3
& s
z =
‘0 ‘w
g H
E £

360 380 400 420 440 460 480 500 320 330 340 350 360 370 380

wavelength(nm) wavelength(nm)

Figure 3. Excitation (a) and emission(b) spectra of CaC0;:0.02Bi"
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Figure 4. Excitation spectra of CaCO3: Eu®*
(4, =593nm) and emission spectra of CaCOs:

Bi**(4,, =360 nm)
[ 4. CaCOs: EUBUBLIEFN CaCO,: Bi**
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Figure 5. Emission spectra of CaCOj: Bi®*, Eu®*,
CaCOz:Eu*, CaCO; Bi** with 2, =360nm .
The excitation spectra of CaCOg: Bi®*, Eu®*are
shown in the insert figure
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Figure 6. Emission spectra of 6 CaC05:0.02Bi**, CaC0;:0.02Bi%*,
0.01Eu®*, CaC0;:0.02Bi**, 0.03Eu** with 4, =360 nm
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Figure 7. Schematic diagram of the energy transfer process from
Bi*" to Eu®" in the system CaCO3: Eu®*, Bi®*, where ET refers to
energy transfer
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Figure 8. Emission spectra of CaCOj: 0.02Bi%*, xEu®* (x = 0.01,
0.02, 0.03, 0.04) with 2 =360nm . Plot of emission intensity

against the concentration of Eu®* is shown in the insert figure
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