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ABSTRACT

The phosphorescence powder, SrA1204:Eu2+, synthesized by a Polymerized Complex Method(PCM), has been compared with that
by a Solid-State Reaction(SSR), and their luminescence characteristics have been studied. The PCM powders were synthesized at
900°C and the SSR powders at 1200°C. The size of PCM powders was about 0.1 um and one tenth of that of the SSR powders, which
was due to the lower synthesized temperature. On the other hand, residual carbon in the PCM powders decreased with an increase
in the crystallinity of host lattice, which was responsible for the non-white color of the powders. Both powders showed the maximum
luminescence peaks around 520 nm in the wave length at room temperature. However, the peak position for the PCM powders was
shifted to a slightly lower wavelength and the value of half-width of the peak was broad comparing to that of the SSR powders, and
the peak intensity decreased significantly. Such a change in the luminescence characteristics was due to the large difference in size
for two types of powders and partly the residual carbon in the PCM powders.

Key words : SrALLO, Polymerized complex method, Phosphorescence, Particle size, Emission

.M £ Hal=o] @AY EAo] A7 dEel F2 dige

2 AMgo] AghEojt}. aeju = S8, s oz Qb

AFY FRFA= Aol HYY W T AFE wol A3 ASHEA FRA N g A7 ol FAYHIL 9o

AARE F531] oJF2 ol AAZE 73 Fge w2 39 st StALOCIT SIALOE 70T &

we wals A El% 71 A 7o)t} o]He EAL R B of W} FF4 FHo| o]&3l] Asl A7E7] AlFEA

Ao ol o AHE A Uy, FHFoE o o Matsuzawas e SrALOE EAZAARSI 35r}
7] Al AL 2041719 EolMFE oty dA) FE A} FIL ZGAZe] 70 Q13 FRASE AL

L5 034 E3AE ZnS:Cuoly CaS:Bi 53 722 & A3EA FRAE g, PR, APITagay §

E, FAE 2 AU FPoE o)gHT om, FYA
gre =3 pANESe] 93l AZE Utk SrALO,:
Eu’, Dy" 934 33A9 A¢= 2ze] dast 42

57 SR, olse AAM FAR} 7] Sl ol

M OE

TCorresponding author : cskim@kist.re.kr

33



34 259 - g -

Fghsted 1300°CellA 1A17F ol A3k W7k &, 24
9} 7 348 AAA AZI o). oA Alxd £
HJM@OM BBl EYFHAY 2N H-gHo|
lo] FFEA0] Ak & dem, dAe Fdel E
% F3t HolAE A% 544*"‘314 TZ8Z A}
4 wgoz Zgdit) I, FFEALS FFA
Uril A oA AslEE Ao Jon, ol
7t Bdo] vHsiokshs o4l Qg 4=, B
M Af g2l FFA £ S-8S Algst
Z-g-git}. olEg TAHEES sidstr] S8l
%ﬂﬂ% 53 FFEAS Zhe FHA| el e A7
7} AYPE T glon, ofF FFA FEe] Yot I H
AARA Tol FFEA) nAe Gl ik G Aol
o]FR)A] &3 A
%%%M%&%m Eu®t B2hg AR s} 1Al

0::
ol

2
ofi
Ol

ol
‘[F
B X o I

e 2> o o
EFEstud
oo rfo O
ft

t:o
o
Lm

P

S 24 4+ e FURY

2 el Zzkel B G4 243 S92 vlasilch

g
fo
ol
i
-0,
L0
2
ofy
)
)

2, Alguiy

SR ERAEE SrCO;EME LR,
99%up), Al,O3(Sumitomo.co, AKP-30), Eu(NOs); * 6H,0
(Kanto chemical 99.95%) —‘ﬂr%}; ALt Zzke] B
2 QA E H7} HEE AYe T oeke-S A3l vhe
SUld TR, TUE ARE FRA SR
o] Az ZollA 800°CHE]l 1200°C7HA] 100°C A=
zkzh 1017 AFshE9)7lolA] GAElsted SrALOgEu %
< st FAFTE I EUdd 382 Fig |
off Vet SR8 2 SICO;EHEALE-FIET, 99%),
AI(NO3); * 9H,0(Junsei chemical, 98%), ethylene glycol
(EG, Sinyo Pure Chemical, 99%), citric acid(CA, Sinyo
Pure Chemical, 99%). Eu(NOs); *+ 6H,O(Kanto chemical,
99.95%)2 ARR-E}ATE (SroosEug):ALCAEGS] & H|7h
1:22:15:600] H=E A F Hlo]Ae] ¥, Rkl
80°C7t HE= AA3| 7HEsIEA E3H8-eo] &3] £
R ﬂﬂ}?‘f}"iﬁ} o] &g l* 71gsq #5
ANAT BGol w4 davlzs) Mg doA Wwrt &
& Belladz 2RAl A4EA Sl o) LA
350°ColA A7t Bxelsted ATAE Az o) AT
AE vhefdelr] E4 F 600-900°C HHANAM 100°C
Ao 7 10/7H Ak 7100A DA st

a-L/\-]E] Hul—_,] AL Cu Kog Aoz /k]._g_t‘d- XRD
g o)gsld 1Ay 40kVY, 7HEAHF 30mAS] EZI00A
ZAsich §4€E Akl Bt 371= FE-SEM(Hitachi,
S-4200)0.2 FAFIR Y, YAe] v EHA L micromeritics
ASAP-20102 Z73tch E3 AAFTHOE A=d

e DR LR

Ethylene Glycol

SrCO,

Citric Acid

AI(NO,),- 9H,0

Mixing and Stirring
i
Metal-Citrate Complex
i
Pyrolysis at 350C
]

Powder Precursor
1

Polymerized Complex
[
Heating 600-900°C for 10 hr-air
[]
SrAL0,

1
( Characterization J

Fig. 1. Experimental procedure of preparing SrAl,O, powder
by polymerized complex method.
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Fig. 2. XRD patterns of the powders synthesized by solid-state
reaction at 800°C (a), 900°C (b), 1000°C (c) and 1200°C (d).
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Fig. 3. XRD patterns of the powders synthesized by polymerized
complex method at 350°C (a), 600°C (b), 800°C (c), 850°C
(d), 900°C (e) and 1400°C (f).
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Table 1. Residual Carbon Content and Weight Loss in the
Powder Synthesized by Polymerized Complex Method
at Various Temperatures

Temperature (°C) 600 800 900 1000 1400
Residual Carbon (mass%) 4.0 15 04 02 004
Weight Loss (mass %) 29 33 34 36 36
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Fig. 4. SEM micrographs of synthesized powder by solid-state
reaction (a) and polymerized complex method (b).

Table 2. BET and Estimated Particle Size of SrAl,O, Synthesized by
Solid-State Reaction(SSR) at 1200°C and Polymerized
Complex Method(PCM) at 900°C

Characteristics SSR PCM
BET (m’/g) 23 10.3
Estimated Particle size ((im) 0.70 0.16
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Fig. 5. Emission spectrum of StAL,O, : Eu®* powder synthesized
by solid-state reaction (a) and polymerized complex
method (b).
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