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ABSTRACT

In order to improve the photoluminescent properties and crystallimty, 7Zn,Si04:Mn, M(M=Cr, Ti) phosphors were synthesized by
the sol-gel method. The willemite single phase was obtained at 1 100°C, which is lower temperature than that of the conventional solid-
state reaction (1300°C). The characteristics of fired samples were obtained by a 147 nm excitation source under VUV (Vacumn
Ultraviolet). To investigation the effect of co-dopant, the content of Mn and the ratio of H,O to TEOS was fixed as 2 mol% and 36 : 1,
respectively. The highest emission intensity was obtained when the concentration of Cr and Ti was 0.1 mol% relative to Zn,SiO4:Mn.
While the emission intensity decrease continuously the decay time improved as increased the Cr concentration. In the case of Ti added
samples, however, the emission intensity increase up to 2 mol% concentration.

Key words : Phosphor, PDP, Sol-gel method, Photoluminescence, Decay time

1. M = PDPE FFAZ AME-H7] &l 7MY a3 24& a0

sH3t A FFAZIE, ol F oAl Zn,SiOgMn F A

PDPE F3Ae Fghzul Aol WEse A3k B g An 9 e S vehlio] PDPE ¥ A

o] HFAE of7] dFAT|ER FH 2UEQ] 7FRe 24 ZA F5H O3 Avh 2y ZngSiOgMn A8 @

ZFo TEAY 5ol weh EFage] g wEhA P o] ZLAIZHE 30msE AHH o ZojAl, PDP &

o8 IH% 2¥=, ArEel FAA o] HdsiH, HAYFAN2ZAM = Jhde] et $9, ZnySiOpMn F

olm) @ TEE WFI T 350 cd/m’ o)4do] Eojof &t A 2] ZHEAI 7S Mn ol29] T F7hl wet daE

2, FFAE 1-5ms FEolojof e} e ook, Aol #mrt Base 2AE] e A
PDPE 54 H3A2E Yy(ALGa)sOx:Th, ZnCdOyAg, 23 4#A gich?

BaAl;;0,9:Mn, Zn,SiOuMn 5 T2 Exo] FA =AUt Zn,Si0,= willemite TFFZA F719] Zn o]0 Z2H 4

2 oA o2 2 wds o] 2o, Zn,Si0sMnol

= ollol 7 | E = i 11: :
*Corresponding author : Joong In Ahn = 1:411 1 . ] el S A st i S Zn,Si04:Mn
E-mail : jjoongin@krict.re.kr o] WA A ZA Mn oA 3d’e] HAREY]
Tel ; +82-42-860-7375 Fax : +82-42-861-4245 dolol ofgt Aom AguEn, 53], 7P W2 o7 YH

-637-



638 ekERl -

TigGelM vheael ‘A gls)zel Mol H4e o
= AhAe Ado] Ak Mn ol& FEIF FIHESF
2 70e] Mn o]0 F e & X U= Zn ©]
222 AFsle] AL o]F FEo] FolHAM o=
s ®oh whe @33 (decay process)S AAAZITE?

U0 2 7Zn,Si0pMn FFA = FR LGNS
gou, ol we &4 exst

a7 33 YAEAS AV =F

9 rlo iy ok

=2

=t
p

o o
o mel ox
w
]
o
24 k3 o,
My S By o
(2 Mo ox

b
ME
rﬂ
o
£
£
=
lo ML
.2
ol
o
o
of
2
S~
ofk
old

frox & ¢y &
)
o St

o
L
tio
M
e
1o
rlo
incs

> oL
it
lo
il
el
©
k)
2
It 3o
i, o%

So o o
: X
X

ay)
o,
fo rob 4 rf m > lo

1
e

=2
Lo,

olt
=

mu e by
e
Sy
2
>
rr
N
55
]
o
=
=
=
2
o
__)fl_r‘l
9
O
o
Iy
[=]
=
o
fi
9}
—
X

q M
i)
1o

N
N
o

o

o3l
&)
lo

2

ro
et
S

==

e
S AL F JS Wt ol AR A(xerogelys A7
H A A7 dEoll, A

o BN L g &y oy o
4
rk
L)
%
il
o
>
oo
o

S Aol gole] A MR (18 (1b)
S} FFUS e Qo) Az Lol Wt
dolu7] SlalME BE ATAfel =] Fdel oja) =Si-

Ao EE A4sE delrt 2EA) 44 Fa

Lojuir] AshAE 7R}

UoupA] %M oF

Hydrolysis

M(OR), +xH,0O --- partially hydrolyzed — (HO),-M(OR),,

+,ROH; O0<x<z (la)

M(OR),+zH,0---completely hydrolyzed —M(OH),+,ROH
(1b)

Condensation

(RO),.;M-OH+HO-M(OR), ,—(RO),; M-O-M(OR),+H,0O
(2a)

(RO),,;M-OR+HO-M(OR),.,—(RO),.; M-O-M(OR), ;+ROH
(2b)

(R : alkyl group, M : metallic cations, z: valance of cations)
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Green Phosphors

Fig. 1. Experimental procedures for preparing the Zn,SiO4:Mn,
M(M=Cr, Ti) phosphors by using sol-gel method.
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Fig. 2. Emission peak intensities (a) and decay curves (b) of
Zn>Si0;:Mn  phosphors  for various Cr co-doping
concentrations under the exitation light wavelength of
147 nm.
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Fig. 3. X-ray diffraction patterns of Zn,SiO4:Mn phosphors in

various Cr co-doping concentrations and drying
temperatures (fired at 1100°C for 4 h).
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Fig. 4. SEM photographs of Zn,SiO,:Mn phosphors in various Cr co-doping concentrations compared with commiercial and drying

temperatures (fired at 1 100°C for 4 h).
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Fig. 5. Emission peak intensities (a) and decay curves (b) of Zn,SiO4:Mn phosphors for various Ti co-doping concentrations under the
exitation light wavelength.
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Fig. 6. X-ray diffraction patterns of Zn,SiOy;:Mn phosphors in
various Ti co-doping concentrations (fired at 1 100°C for 4 h).
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