D

E
LICH.

L

=

S

ive

5
MZEXE HEAIGHA OF

O N

o
(e

2|

M

creat
commons

s

=

t

[¢]

LICt:

O M
st

)

C
MNERLEAlL A

ZHE Metor

() -
R0 =) il
- ol 4 i©
g % o3 o0
) E[o} o
4D e @
<+ o R
ol 0 % %
00 |
) Bz KT
Rr S =
%_ e s
I o m..__ -
o o O
r R RO
) - | e
30 <o S
o o L
o ~ il i
R 1S ol =
b L w
o pf = >
] o 0 =
¢ T @
+ ]
P, U
80 ol JIJ b
o W = IS)
@

X ESLICH

I 2t

tOd

ot |

[¢]

i

=

[¢

o]
lection

=

=

Disclaimer
O

5

N=AYH OE ol AHele /2 WEo 2
0l N2 0| =3 & 172 (Legal Code)



http://creativecommons.org/licenses/by-nc-sa/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-sa/2.0/kr/

~
S
S 0
< ur
(@)
o = 70 o 0
. OB or E
iIT =z 400 = ) LHo
5 L 7 0 Pl .
— 0 {
or w_.__l._ ~ o = mﬁﬂ §o
T | X
< i Mo m_b fo fol M_u
zr RO jom S = 0fo A
N &0
jol’ m RO u.Ml
Mo O._ ] i[ ol
o
+
(9p)
-
L]

@ pknu



okl
Hl
oF
Jor

xr
or
Ho

4

K

o

-
r

or

or
Mo
ol
oR
H1

20154 2 &

of

or

E

1ol

RO

il

Jor
mo
joll
o
MO

<
ol

ol
0

N

Collection @ pknu



o0
KK

oJ

ol
oH
HJ
m_.
jol’

“._A._.ﬂ

jol’
Mo

0l
foi

274

2015 &# 2

n_LM

of

o

Collection @ pknu



Xt

mr

Abstract

1. M2

2. 0|2X 7

2-1. d&He 74

16

2-3. Eu3* 0]

20

-

™0
<

Ho

22

31

70

<N

22

1

X0
joll

F

Y Al22|

i
o

27

iz g

3-2. XRD

28

30

30

xr
1K
oK

KIr

4-1. A|2

32

4-2. Na;Mg(PO,):Eu’* HEH| XRD 24

.34

4-3. Na;Mg(PO,):Eu3* &EaH|e| of7] g

48

1]
T

Collection @ pknu



) Collection @ pknu

49



=LERY

J3 L EIA WMl ofuXl. S FUM. A= BEN. (a) Y

0|20 2|8 OLAX|HOl. (b) ZZHON I3 OAX] BT .eovrrrreren 6
13 2. S|ER 3 7} o|22] 4f Wi Of4X| FH[11] 10
2l 3. S|EF 0|29| 4f-4f MO0|o| MX} H{X| FIEE 13
2l 4, S|EF 0|29 4f-5d Xo|o| MXIHjX| =85 = 15
a3 5 Ewt oux] E9IE U of7] W WS A, 19
12 6. OLiX] SHAtof oSt SE AT HAL 21

a8 7. nAPHO| o8t NasMg(PO,):Eudt || Al &d 11d....26

13 8 07| B WE AHEY 2H K. 29
a2 9. Na;Mg(PO,), edXiel TG 5! DTA dgj= 31
12! 10. Na;Mg(PO,):Eu* EaHio] s ¥ XRD AHIER. ... 33

a2 11. NasMg(PO4):Eu* 5 mol% HEHel of7] I HWE AHER

(Aem = 619 Nnm, A, = 396 nm). 35

12! 12. Na;Mg(PO,):Eu* 5 mol% EEH|el of7] x| &......... 37
2! 13. Na;Mg(PO,):Eut EaHH|e] Eudt sk ¥ of7] AHER .39

a8 14. Na;Mg(PO.):Ew’ FEHQ| Ev’ 5= E 07| 2HER0| A2
b2, 40

ook
okl

vii

Collection @ pknu



A3 15. Na;Mg(PO,):Eu’" F&H Q| Eu’r sk 'E TSt ©EY To| HE.

41
18 16. NaMg(PO.), Bl Eu BE Hslo] ME WE AMEH
Aex = 396 Nm. 44

a3 17. NaMg(PO,), HZHC| Eu** &k M0 ME ¥WE

AHEZO| HBM 7| A= 396 nm. 45
12! 18. Na;Mg(PO,):Eud EEH 0 M Eud* 2] oL X] EL. .. 47
viii

Collection @ pknu



" 2 %

E 1 7HIZge0l oayels 83y 53, 4

# 2. S|ER LS9 HX} HYX| 8

E 3. Na;Mg(PO,):Eu* HEHE $Hdsl7| QI3 s HEFE. ... 24

E 4. Na;Mg(PO,),:Eu’* @EH[2| 0f7] Ho]. 42

E 5. Na;Mg(PO,):Eu’* F&H[e| LE Ho| 46
iX

Collection @ pknu



Synthesis and luminescence properties of Nay;Mg(PO,),:Eu’* phosphors

Seong Hwan Kim

Interdisciplinary Program of Biomedical Engineering

Pukyong National University

Abstract

The red-emitting phosphors of Eu’"-doped Na;Mg(PO,), were prepared by solid
state reaction method. The excitation and emission properties of Eu’" in
NasMg(PO4), (0.01, 0.1, 1, 5 mol %) are investigated by optical and laser-excitation
spectroscopy at room temperature. The crystal structure was characterized by X-ray
powder diffraction analysis. No obvious impurity phase was observed. The
excitation bands due to the ligand to metal ion charge transfer (CT) transition for
Eu’" doped Na,Mg(PO,); phosphors are observed in the wavelength region 200-350
nm. The CT band shifts to longer wavelength with increasing Eu’’-concentration.
The strongest excitation line due to the "Fo — °Le transition is observed at 396 nm.
The excitation into the CT state causes the strong red emission at 619 nm due to the
°D, — 'F, transition. By increasing Eu’‘-concentration the excitation and emission
intensities increase linearly up to 5 mol %. The results are discussed in relation with
energy transfer and cross relaxation in Eu3+ ions and crystals structure of

NasMg(PO,), lattice.
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58 | Ce 2 12 6 2 6 10 | 2 6 10 2 2 6
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60 | Nd 212 6 2 6 10 | 2 6 10 4 2 6

61 [ Pm %12 6 2 6 10 | 2 6 10 5 2 6

62 [ Sm 2 12 6 2 6 10 | 2 6 10 6 2 6

63 | Eu 2 12 6 2 6 10 | 2 6 N0 B 2 6

Eud* | 2 | 2 6 2 6 10 | 2 6 10 6 2 6

64 | Gd 2 12 6 2 6 10 | 2 6 10 7 2 6
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66 | Dy 2 12 6 2 6 10 ]2 6 10 10| 2 6
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71 | Lu 2 12 6 2 6 10 | 2 6 10 14 |2 6
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E 3. NaMg(PO)Eu>* HZHE B43H7| 93t S5 WY,

(¢))

24 A| AR 2%
Eu3+ mol% Na2C03 MgO (NH4)2HP04 Eu203
0 0.63721 0.122121 0.800363 0
0.01 0.63721 0.122109 0.800363  0.000052
0.1 0.63721 0.121999 0.800363  0.000527
1.0 0.63721 0.1209 0.800363  0.005279
5.0 0.63721 0.116015 0.800363 = 0.026396
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