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Abstract Spray pyrolysis was applied to prepare M,MgSi,O4:Eu* (M=Ca, Sr, Ba) blue phosphor powder.
The library of a Ca-Sr-Ba terary system was obtained by a combinatorial method combined with the spray pyrol-
ysis in order to optimize the luminescent property under vacuum ultraviolet (VUV) excitation. 10 potential com-
positions were chosen from the first screening. The emission shifted to longer wavelength as Ca became a
dominant element and the emission intensity was greatly reduced in the composition region at which Ba is dom-
inant element. On the base of the first screening result, the second fine tuning was carried out in order to optimize
the luminescence intensity under VUV excitation. The optimal composition for the highest luminescence intensity
was (Ca, ,, St ., Ba, )Si,05:Eu®" which had the color coordinate of (0.152, 0.072) and about 64% emission inten-

sity of BaMgAl O, (BAM) phosphor.
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Fig. 1. Schematic diagram showing a combinatorial searching combined with the spray pyrolysis.
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Fig. 2. Emission spectra of M,Si,0;:Eu’** phosphor pre-
pared by spray pyrolysis under VUV excitation.
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Table 1. Optical properties of M,Si,0,:Eu** phosphor prepared by spray pyrolysis

Tonic radius [nm} Ay [0m) Emission intensity [%}] CIE (x, y)
BAM(commercial) - 450 100 (0.153, 0.069)
Ba,MgSi,04:Eu 0.143 438 10 (0.170, 0.063)
St,MgSi,0y:Eu 0.127 457 46 (0.149, 0.079)
Ca,MgSi,04:Eu 0.106 475 19 (0.176, 0.278)
(Ca, ,Sr,;Ba, ()Si,04:Eu - 445 64 (0.152, 0.072)

Fig. 3. 1* library screened in terms of luminescence for (Ca,, Sr,, Ba,) ternary system.
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Table 2. Selected 10 compositions from the first screening

1004 o esann]

80 4

60 4

40

20

Emission Intensity [A.U.]

T T T
350 400 450 500 550 600 650

Wavelength [nm]

Fig. 4. Emission spectra of 10 potential candidates shown
in Table 2 under VUV excitation.
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# in Fig. 2 Ca x) Sr (y) Ba (z) Ay [NM] Intensity [%] CIEx CIEy
1 03 2.1 0.6 449 60 0.1541 0.1106
2 0.6 1.8 0.6 450 68 0.1521 0.1167
3 0.6 1.5 0.9 441 100 0.1537 0.0667
4 12 0.9 0.9 450 62 0.1556 0.1171
5 12 0.6 12 440 77 0.1542 0.0671
6 1.5 0.6 0.9 445 71 0.1537 0.0924
7 1.8 0.6 0.6 450 62 0.1590 0.1268
8 2.1 0.3 0.6 450 57 0.1594 0.1264
9 2.1 0.0 0.9 450 54 0.1579 0.1104
10 24 0.0 0.6 456 53 0.1541 0.1313
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Fig. 5. 2™ library screened in terms of luminescence for
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Fig. 6. Emission spectra of BAM and the candidate with
optimized composition through the combinatorial chem-
istry combined with spray pyrolysis.
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