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Preparation of orange—emitting SnOx:Eu® phosphors by combustion synthesis
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Abstract

A novel ceramic synthesis technique,

combustion synthesis, is explored to produce a

orange-emitting SnO+Eu® phosphors. This technique involves a reaction of metal salts with a citric
acid as an organic fuel. The variation of the ratio of citric acid to metal introduces change in reaction
temperature and atmosphere of the combustion reaction, which in turn influences crystallinity and
luminescence properties of the final products seriously. And, the heat treatment of the as-synthesized
product increases its luminescence intensity. Especially, the samples treated at above 1100 °C show a
orange-emission peak, which is attributed to the formation of single phase and well-crystallized

SnO2Eu oxides in the rutile structure

Key Words :

e} 33 < gk 2rdukg-gl A
2 o4¥ ARYYUED U4 TURY ¥
g ¥ AHA EE Yo o] Hetutgel

235 53 ) AAZ A7AR
(self-propagation) A1 7] 3 F Ao Yajg wiae
B F43 Azl o]l gd: wWelnk [1] H
ool wigs SI vlmE we gALmAM F

FARAAZICR FUHUAN APYLE #E WA
T AT 2EE A8 & Y ol R 3
A Fdgeozo Hgol B 71Uzt F45a A
(2] 92FHE 5§ 229 Aze daue
9] dejol wrelt dAIEVF dEtAmg AAA o)
g oeEdE o EuEde £ 9%s = 4 3
cdl ol g dAuge J&gs Fi= WEgax 7}

o

¢

T KAIST Ayt

(HAJAA FA3 A% 373-1)
Fax: 042-869-3310

E-mail : dyj@mail kaist.ac.kr

Combustion synthesis, SnOzEu®, Phosphor, luminescence

FFRYT AL D AR FTH R 2) At 45
A9 vlolth. A8 FHE 2 AARAM A40A
o JFE F& A oYolr Fo] o] Hof
d¥-7F 838, dast AstEAe vlv A
BEe] &5, dagel dREEe 44 H9
F3 2 z2Ad FFS mA. [3] G &

An9 EAZE urea(CILiN:O),
glycine(CoHsNOg), carbohydrazide(CHsN,4O), citric
acid(CHgO7) F°l AHEHI Jrh. B dFod
SnOzEu” ¥3A9] AAFAL AT FHE citric
acidg AH&std e, ol of 457 SnO; 3}EE
£ Azste FAo W 1L HeEE YAdEa,
5 ol APS A AN dHE B
2 Y7 wFolch [4] ¥ ArME dhg
%38 SnOyEu® ¥%3 #%& $Asta, o
citric acid 4& &8t Bgde R A
o] B4 W3E Ampanz o,

> off Pr oft

oo ki oy

12 0 uo i1 4

i3

Ly

514

2.4 ¥
29 18 AaPAYe 948 SnO;Eu™ ¥3%3)

-.61-.



Az FHEE dehd Reldt udag
AldrichAte]  SnCl: - 2H.0(99.99+%), EuCls .
xH,0(99.99%) H4& A&t o7 citric
acid(Aldrich, 995+%)& #7339tk Sn/citric acid
9 Hl= 1/05, 1, 15,2, 3, 5 79 & HE AFs
o o ghge] ¥a EFEA o) i'i]’?;*—s gt
fdo] & w7t myrdtgen] 90 ToldolA 7}
g3l Mo g AUk of BuE 300 Tol
Aol JtdsteE T AEHAA FTENg AT
AE A o] HFFAE vt HLE AL
W33 ¥ 900 T~1200 CTolM 4A25¢ d4y
stict

A5 THE ¥ 49 a9 ¥ HAe C

5 Hgeg A4 % goniometer® AR AT
40 kV, 45 mA9 ZAPA ZAsAL A
3 2 Axk:27)e Schottky Based Field Emission
gung AHES FAF 4zt dAvlRed #EE Ao
EG A A e wiE 2k nugog <l
3t ANE EwEY ARG dolnrl g4
TG/DSC(STA 1500, RheometricAh) & o] &3t9 &
48 Al Ao 84 o)
Cathodoluminescence(CL) %732 Kimball Physics
ALe] FRA-2X1-2/EGPS-2X1
system& o] &3t}

ol

electron  gun

SnCly+2H,0, EuClysXH,0,
Citric acid in D.I water
4L stirring at 25 °C
I Metal-citrate complex
| stirring at 90 °c

Heat Treatment
at 300 °C for 6h

Precursor

I

Heat Treatment
at 900~1300 °C for 4h

1
Sn0,:Eu>* powder J
|
I Characterization l

——

a3 1. A2FAAEe AF SnOEW Az 33
T
Fig. 1. Flowchart of SnO»Eu® preparation by

combustion synthesis

3. &1 ¥ 3
a9 2% 19 19 F WA aAnAQ % A
Ankg-e] °J°1‘+7I R éé.‘ ~citrate ¥ 4H
2 zi P dENE EAY E*ML} 170
2| I*1°l £ 9d gae A2y !
‘?l £33 fH7idENY FA4T ““33”“ ]
°l—r°17<l:\l A&S Yehdo o)Fg ¥ & 2%
oA FAHE I FI A nitsg BEY
E f719RY 1A Bd 9 ZHE B 2
o 9% Rez A [5]

‘ &J

@ /1 - 100

T
0
o

i
2

{a) Heat Flow(mcal/s)
&
s
{%)eBury? ybBiap (q)

-10 4

9

124

T L L T
200 400 600 800 1000
Temp{"C)

a3 2. 29 Sn citrate?] TG/DSC =4
(a) Heat flow, (b) Weight change

Fig. 2. TG/DSC curve of the dried Sn citrate
(a) Heat flow, (b) Weight change
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Fig. 3. XRD curves of SnOzEu® powder heated
at (a) 300 C{precursor) and (b) 1200 C
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Fig. 4. SEM micrographs of SnOzEu® powder
heated at (a) 300 ‘Clprecursor) and (b)
1200 C
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Fig. 5. CL of the combustion synthesized
SnOzEL™ phosphor powders with
varying the ratio of citric acid/metal
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