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Table 1 Spectral results of BAM before and after annealing

in oxygerr containing gas at 600 C.

0:% Po,(Pa) y Z A

0.1476 0.0 632 1 267.4

1 0 0 .1467 0.0 547 1186.9 6.35%

2 5 5 066 .1465 0.0533 1156.0 8.79%

3 10 10 132 0.1467 0.0531 1127.2 11.07%

4 15 15198 0.1466 0.0532 1125.0 11.23%

6 30 30397 0.1467 0.0528 1 108.2 12.56%

7 60 60795 0.1465 0.0531 1122.9 11.40%

8 80 81 060

0
0
0
0
5 20 20265 0.1465 0.0532 1 137.2 10.27%
0
0
0.1465 0.0531 1127.4 11.04%
0

9 100 101 325 0.1466 0.0525 1 130.4 10.81%

2 615C BAM

Table 2 Spectral results of BAM before and after annealing

in oxygerr containing gas at 615C.

0% PO2 (Pa) x y Z AZ

0.1476 0.0 632 1 267.4

11 0 0 0.1469 0.054 1190.7 6.06%
12 5 5066 0.1467 0.053 1126.4 11.13%
13 10 10 132 0.1467 0.0532 1135.4 10.41%

14 15 15198 0.1467 0.0531 1128.7 10.95%
15 20 20265 0.1467 0.0532 1138.4 10.18%
16 30 30397 0.147 0.0528 1115.4 12.00%
17 60 60795 0.1468 0.0524 1094.2 13.67%
81 060 0.1467 0.0531 1095.5 13.56%

19 100 101 325 0.1467 0.0 532 1105.4 12.79%

0.1476 0.0 632 1 267.4
21 0 0 0.1466 0.055 1200.5 5.28%
22 5 5066 0.1466 0.0 526 1099.2 13.28%
23 10 10132 0.1465 0.0 531 1104.8 12.83%
24 15 15198 0.1467 0.0 527 1095.3 13.58%
25 20 20265 0.1467 0.053 1105.3 12.79%
26 30 30397 0.1467 0.0526 1096.0 13.53%
27 60 60795 0.1466 0.0 525 1058.7 16.47%
28 80 81060 0.1467 0.0526 1073.1 15.33%

29 100 101 325 0.1467 0.053 1 066.0 15.89%
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phosphor with con-

Mechanism of Thermal Degradation of
Blue Emitting BaMgAl,(O;: Eu( BAM) Phosphor

ZHOU Bo, YU Xing hai, HUANG Jing gen
( Institute  Material Science, Fudan University, Shangha 200433, China)

Abstract: For BAM, a serious thermal degradation takes place after annealing in air. T he same BAM phos-
phors may exhibit a large difference in different annealing processes. It is known that thermal degradation of
BAM is relevant to annealing process. Since in PDP and fluorescent lamp manufacturing processes the phos-
phor is heated in air or oxygerr containing gas at 600 C to make phosphor layer, it is im portant to show ef-
fect of oxygen concentration in gas and mechanism of thermal degradation of BAM . In this paper a model of
thermal degradation of the blue emitting BaMgAl¢O7: Eu( BAM) phosphor is presented to disclose effect of
oxygen concentration on luminance decrease, AZ, in BAM after annealing in oxygerr containing gas.
A ccording to the model, AZ is proportional to one sixth power of oxygen partial pressure, ( POZ) 16 and sat-
isfies the following equation:
AZ= a(Po) "%+ B
T here, a is a tem perature dependent parameter and increases with temperature, and B has the value of AZ as

Po,= 0. The experimental results of thermal degradation of BAM in gas with different oxygen concentra-

tions at different tem peratures were simulated by using the above equation. We got the formulae of AZ at
600°C,615°C,675C as follow:

600 C: AZ= 0.85(Po) "+ 6. 35
615 C: AZ=1.05(Po,) "+ 6. 06
675C: AZ=1.62(Po) "+ 5.28
T his stiumlation results indicate that 1)when 02%< 10% , Po_has much effect on AZ: and however, when

02%> 10%, Po, has little effect on AZ, finally, AZ approaches to 12% at 600°C, 13.5% at 615 C and

17% at 675 C; 2) with increasing temperature, the temperature dependent parameter a increases and the

thermal degradation of BAM increases.

Key words: phosphor; thermal degradation; rare earths; aluminate

Received 24 April 2000



