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Y1.95Ce0.05SiO5, Y1.9Eu0.1O2S1, La1.9Eu0.1(VO4)(PO4), Y1.9Sm0.1O2S1,

Y1.9Tb0.1O2S1, Y1.9Gd0.1O2S1, Ba2SiO4:Eu
3+, Y3-xTbxAl5O12, SrAl2O4:Eu

3+

비 갖는

시간 어질 결 질

는 경향 었 결 립 커지는 상 견하 다 러한 연, .

결과 "The 10th International Symposium on Eco-Materials

에 하Processing and Design" Poster , Material Science

에 게재하 다Form"2009" .

나 필 상에 첨가하여 측 한 결과 투 도가 80%

상 나타났다 상 체 에 라 나 크.

하 고 다 크 아지 필 내 에20nm .

체 첨가량 증가시 도 투 도는 하하지 않 량첨가시,

변 우 한 특 었다.필 별 변 질 중합체

재 하여 나 변 재 함 한 그린하우 필

하여 그린하우 치 겨울철동안 재
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Y1.95Ce0.05SiO5 체

Photograph Microstructure By FE-SEM Photograph Microstructure By HR-TEM
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Y1.9Eu0.1O2S1 체

La1.9Eu0.1(VO4)(PO4 체)

Photograph Microstructure By FE-SEM Photograph Microstructure By HR-TEM

Photograph Microstructure By FE-SEM Photograph Microstructure By HR-TEM
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La1.9Eu0.1(BO3)(PO4 체)

Y1.9Eu0.1(BO2)(WO4)2 체

Photograph Microstructure By FE-SEM Photograph Microstructure By HR-TEM

Photograph Microstructure By FE-SEM Photograph Microstructure By HR-TEM
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Y1.9Sm0.1O2S1 체

Y1.9Tb0.1O2S1 체

Photograph Microstructure By FE-SEM Photograph Microstructure By HR-TEM

Photograph Microstructure By FE-SEM Photograph Microstructure By HR-TEM
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Y1.9Gd0.1O2S1 체

La1.9Eu0.1O2S1 체

Photograph Microstructure By FE-SEM Photograph Microstructure By HR-TEM

Photograph Microstructure By FE-SEM Photograph Microstructure By HR-TEM
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(DPhG)H[Eu(TTA)4 체]

Eu(NO3)3(Phen)2 체

Photograph Microstructure By FE-SEM Photograph Microstructure By HR-TEM

Photograph Microstructure By FE-SEM Photograph Microstructure By HR-TEM
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Ba2.94Mg0.95Eu0.06Mn0.05Si2O8 체

Ba2SiO4:Eu
3+ 체

Photograph Microstructure By FE-SEM Photograph Microstructure By HR-TEM

Photograph Microstructure By FE-SEM Photograph Microstructure By HR-TEM
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Y3-xTbxAl5O12 체

SrAl2O4:Eu
3+ 체

Photograph Microstructure By FE-SEM Photograph Microstructure By HR-TEM

Photograph Microstructure By FE-SEM Photograph Microstructure By HR-TEM
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1. Y1.95Ce0.05SiO5 체
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조직사진FE-SEM 절 물상 스 트럼X- (By XRD)
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2. Y1.9Eu0.1O2S1 체

3. La1.9Eu0.1(VO4)(PO4 체)
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조직사진FE-SEM 절 물상 스 트럼X- (By XRD)
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4. La1.9Eu0.1(BO3)(PO4 체)

5. La1.9Eu0.1(BO2)2(WO4)2 체
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조직사진FE-SEM 절 물상 스 트럼X- (By XRD)
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Y1.9Gd0.1O2S1 체

La1.9Eu0.1O2S1 체
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조직사진FE-SEM 절 물상 스 트럼X- (By XRD)
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(DPhG)H[Eu(TTA)4 체]

Eu(NO3)3(Phen)2 체

조직사진FE-SEM

조직사진FE-SEM
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Ba2.94Eu0.06Mg0.95Mn0.05Si2O8 체

Ba2SiO4:Eu
3+ 체 결 상

조직사진FE-SEM
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SrAl2O4:Eu
3+ 체 결 상
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600℃ H2+N2 원

600℃ H2+N2 원
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600℃ H2+N2 원

600℃ H2+N2 원
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600℃ H2+N2 원

600℃ H2+N2 원
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600℃ H2+N2 원

600℃ H2+N2 원
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600℃ H2+N2 원

600℃ H2+N2 원
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600℃ H2+N2 원

600℃ H2+N2 원
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1,000 , 2h℃ H2+N2 원

1,000 , 2h℃ H2+N2 원
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1,000 , 2h℃ H2+N2 원

1,000 , 2h℃ H2+N2 원
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1,000 , 2h℃ H2+N2 원

1,000 , 2h℃ H2+N2 원
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1,000 , 2h℃ H2+N2 원

1,000 , 2h℃ H2+N2 원



- 61 -

1,000 , 2h℃ H2+N2 원

1,000 , 2h℃ H2+N2 원



- 62 -

1,000 , 2h℃ H2+N2 원
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1,000 , 2h℃ Air

1,000 , 2h℃ Air
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1,000 , 2h℃ Air

1,000 , 2h℃ Air
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1,000 , 2h℃ Air

1,000 , 2h℃ Air
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1,000 , 2h℃ Air

1,000 , 2h℃ Air
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1,000 , 2h℃ Air

1,000 , 2h℃ Air
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산특 알아

보 하여 전 계 하여 전 중층 전 측정하여 산 하 다ZETA .

상시료-

평균 크 가 하 나 말 산제 증 수 사 하여 변 에 따200nm PH

산 검 하 다.

측정 조건 다 과 같다- .

증 수 산체 증 수 사 하 다 조절제20wt% Phosphor:30g + 120g . PH

사 하여 조절 조정하여 산 측정하 다1:10 HCl, 1:10 NaCl PH PH 3~12 .

λ λ
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산 실험 결과는 에 나타냈다5. 6 .

5. 측정 결과Zeta Potential

PH Zeta Potential(mV) 정

1.95 +7.63 집 강함

3.01 -17.10 집 약함

5.15 -38.77 산 양

6.34 -83.10 산 매우양

7.60 -102.05 산 매우양

9.19 -30.35 산 보통

10.61 -25.22 산 나뿜

11.06 -13.96 산 나뿜

12.25 +246.95 집 매우 강함

산 양

6. 측정 결과Zeta Potential

PH Zeta Potential(mV) 정

1.90 +7.63 집 강함

3.00 -17.10 집 약함

5.10 -32.47 산 양

6.40 -94.10 산 매우양

7.30 -112.40 산 매우양

9.24 -34.35 산 보통

10.00 -26.42 산 보통

11.10 -16.96 산 보통

12.40 +216.14 집 매우 강함

산 양
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산 상태 정7.

∼ 값Zeta Potential(mV) -83.10∼ 102.05

산 매우 우수하 다.

∼ Zeta

값Potential(mV) -94.10∼ 산 매우 우수하 다112.40 .

-

∼

-120 -70 -50 -30 -20 -10 -5 -3

Excellent Good Moderate
Transition

Poor Fair Excellent

Dispersion Agglomeration
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℃

λ λ

Screw Speed
Hopper Feed

Rate
Roll Speed

Twin-screw

torque

Press at Die

Outlet

96rpm 4kg/h 2.3m/min 6.3A 49bar
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그림 과전 미경 조직81. Blue Phosphor

( : X30,000)
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그림 과전 미경84. Red Phosphor

조직( : X30,000)

그림 과전 미경85. Red Phosphor

조직( : X80,000)
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B2+R1: Blue Emitting Phosphor : Red 비 조 물Emitting Phosphor 2:1

*B1+R2: Red 비 조 물Emitting Phosphor : Blue Emitting Phosphor 1:2

*Blue Emitting Phosphor : 조 물

*Red Emitting Phosphor : 조 물

러시아 변 말 사 필*630T: Plastopolyoner

No.
수지

(Wt%)

무 체
안티블 킹제

(Wt%)

무적제

(Wt%)

(X1,000)

( p h o t o n

Counts/sec)조 Wt%

1 96.80 B2+R1 0.10 1.5 1.7 270

2 96.65 B2+R1 0.15 1.5 1.7 404

3 96.60 B2+R1 0.20 1.5 1.7 641

4 96.70 B1+R2 0.10 1.5 1.7 214

5 96.65 B1+R2 0.15 1.5 1.7 342

6 96.60 B1+R2 0.20 1.5 1.7 512

7 96.70 630T 0.10 1.5 1.7 178
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) Red Phosphors( 합하여 사 하 다) .

STEP-1)

필 제조하 하여10kg 0.05kg ) 0.2kg Red

Phosphors( 한 후 열안정제 산 지제 스 스) Weighting (IRGANOX 1010(

안정제 스 스 저 도Ciba Co.) 0.05kg, (TINUVIN 622( Ciba Co.) 0.3kg, Polyethylene

고2kg 100 가열 에 하여 시간 동안 합하 다Rotary Mix 1 .

STEP-2)

합물 수평 스 에 어 플 트 도(Extruder) 150

~
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측정 비 사진 다 그림 같다89 .

λ ~

그림 89. Micro Peel Strength Tester
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MASTER PELLET

그림 90. NANO-PHOSPHER POWDER

좌사진 량생산 전 말 우사진 전 나 말 조직( : / : TEM )
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The 10th International Symposium on Eco-materials 
Processing and Design 

Light Conversion by Size Control 
of Inorganic Phosphors

In-Churl Cho*, Yong-Kap Park and Yong Choi

*Zone Infinity Technical Research Center PyeongTaek, 451-851 Korea 

Dept. of Advanced Mat. Eng., Sunmoon University, Asan, 336-840 Korea

1

Introduction

l Inorganic emitting phosphors to convert ultraviolet to visible rays for the growth 

of plants a re required for  a film of vinyl plastic hot-house.
l In  this study, a unique  method, so called,  hydro-thermal synthetic met hod was 

applied to produce nano-sized ino rganic blue  (Y2SiO 5:Ce) and red (Y2 O2S:Eu+3) 
emitting phosphors. 

l Performance tests with microst ructure of the  nano-sized emitting phosphors 
were carr ied out with HR-TEM , XRD, DT- TGA and P L/PLE , respectively. 

Light emitting films ( hot-house)uv Conversion        L ight sysnthesisuv Conversion       Light sysnthesis

Melting, ReductionMelting, Reduction Refining.Fi lteringRefining.Filtering

CoolingCooling

mixing

agitation aging

DryingDrying grindingHeat treatmentHeat treatment Washing,DryingWashing,Drying

ProductProduct

Rare-earth metal oxidesRare-earth metal oxides

Hydrolysis Hydrolysis Hydrothermal synthesis  Hydrothermal synthesis  

Surface treatmentSurface treatment

a) Y-Ce-Si, 
b) Eum-Yn-Ok-Si

Synthetic Process

HR-TEM

XRD, DT-TGA

PL/PLE 

Evaluation

3

Results and Discussion

4

TEM Micrographs of Phosphors

(Before firing)                          (Fired at  1000℃)

Fig.1 TEM mic rographs of  red  phosphor (Y2O2S:Eu3+) and  blue phosphor(Y2SiO5:Ce)

XRD  Analy sis

6

1 0 2 0 3 0 4 0 5 0 6 0

?
?

?

¦

¦

¦

¦

¦

?

?
?

??
?

?

?

?

?

?

?

?

?

?

?

?

?

?( a )

 

 

In
te

n
s

it
y

 (
A

. 
U

.)

T w o  T h e t a  ( D e g r e e )

( b )

?   E u r o p i u m  S u l f a t e :  E u
2
( S O

3
)

3

?  R o si c k y it e  :  S 8

?   Y t t r i u m  O x i d e  S u l f a t e  :  Y
2
O

2
S O

4

?  Y t t r i u m  O x i d e  :  Y O
1 . 4 5 8

?  S u l f u r  D i o x id e  :  S O 2

1 0 2 0 3 0 4 0 5 0 6 0

?

??

?????
?

?

?

??

?

?

??
?

?

? ?

?
?

?
?

?

( b )

 

 

I
n

te
n

s
it

y
 (

A
.U

.)

T w o  T h e t a  ( D e g r e e )

( a )

?  C e r iu m  O x id e  :  C e O
2

?  Y tt ri u m  S i l i c a t e  :  Y
2

S iO
5

?  S i l i c o n  O x i d e  :  S iO
2

Y2 O 2S :Eu+ 3 : 
red  pho sph or

Y2 SiO 5 S:C e : 

blue  pho spho r

F ig . 2 . X RD  patterns
• B efore s i nteri ng
(a ) After si nteri ng a t 

10 00 ºC
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DT-TGA Curves of red and  blue 
phosphors

Fig. 3-a. DT-TGA Curves of  Y2O2S:Eu 3+ red  phosphor

F ig. 3-b. DT-TGA Curve s of Y2SiO5:Ce b lue phosphor

Fig. 3 are D T- TG A curve s of 
hydrot herm al synthet ic po wders

Ty pical DT -T GA curv e o f red a nd 
blue pho spho rs. As shown in Fig  3 

endotherm ic pea ks due to 
dehydrat ion of  a bso rbed wa ter 

exist a t 7 9.65 ℃ fo r Y2O2 SiO5: Ce. 
They  w ere a lso  o bse rved at 
73 .11℃ f or Y2 O2 S:  Eu+ 3.  T he 

endotherm ic pea ks due to 
dehydrat ion of  cry sta l wat er of 

them  a re 19 2.56 ℃ a nd 17 9.9 5℃ , 
and 2 69 .31℃ ,  respect ively . T he 
peaks at  41 5.25 ℃ , a nd 65 4.98 ℃

see m t o be by  OH -ra dic al. Finally , 
the peaks 3 27 .30℃ a nd 72 5℃ are 
due to burn out o f o rga nic ma tt ers 

and crysta llizat ion of  Y2 SiO5: Ce. 
These support  that  an optim um 
annea ling  tem pera ture is  abo ve 

70 0℃ .
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Emission and Excitation Spectra of red and blue phosphor

Fig.4 Emission and excitation spectra of phosphors

1. Fig.4. Emission and Excitation 
spectrum of red phosphor:Y

2
O

2
S: 

Eu+3, and blue phosphor: Y2SiO5:Ce.

2. Exciting and emitting wave length of 
are them are 308nm, 617nm for red 
phosphor, 254nm and 464nm for blue 
phoshor, respectively.
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Fig.5 CIE chromatic ity diagram showing coordinate of (a) Y2O2S:Eu3+ (b) Y2SiO5:Ce 
phosphor prepared by hydrothermal process

Cathodoluminescence Analysis

Red Emitting PhosphorRed Emitting Phosphor

Blue Emitting PhosphorBlue Emitting Phosphor

537x1,000
Photon 

counts/sec

345x1,000
Photon 

counts/sec

80x1,000
Photon 

counts/sec
Red + Blue Phosphor (2:1)

0.20.150.1
Adding amount

[wt%]

Sample

Emitting phosphors of vinyl film

① Toluene/Ethanol solvent : 1 : 1 mixed
② 30 g polyvinylbutylene(PVB) added to 300g mixed solvent of ①
③ After solution at 80℃ in water bath, 0.1~0.2wt.%  

phosphor powder added and agitated for 30min.
④ Preparing phosphor film by tape casting with thickness 100㎛ in

glass
⑤ Dried at 80℃ for 4 hrs. and properties of phosphor

film measured

10

Light Conversion by Size Control of Inorganic Phosphors

In-Churl Cho*, Yong-Kap Park and Yong Choi

*Zone Infinity Co.,LTD, TechnicalResearchCenter,PyeongTaek,Kyungggi,451-851Korea

Department of Advanced Materials Engineering, SunmoonUniversity,Asan,Chungnam,336-840Korea

Abstract: A unique method, so called, hydro-thermal synthetic method was applied

to produce nano-sized inorganic blue

(Y2SiO5:Ce)andred(Y2O2S:Eu+3)emittingphosphors.Electronmicroscopyrevealedthatthenano-sizede

mittingphosphorparticleshavesphericalshapewith23-50nminsize.Theparticlescaneffectivelychange
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Abstract: A unique method, so called, hydro-thermal synthetic method was applied to

produce nano-sized inorganic blue (Y2SiO5:Ce) and red (Y2O2S:Eu+3) emitting phosphors.

Electron microscopy revealed that the nano-sized emitting phosphor particles have spherical

shape with 23-50nm in size. The particles can effectively change ultraviolet rays of 1-390

nm to infrared rays of 750nm -1mm, which are suitable to promote the growth of plants.

The principle excitation and emitting spectrum of the red phosphor in 590-700 nm emitting

spectrum were in the region of 308nm and 617nm, respectively, whereas, those of the blue

phosphor in 420-470nm emitting spectrum were in the region of 254nm and 464nm,

respectively. The addition of 0.1-0.2 wt% of the 2:1 mixed red and blue powders to a film

showed the maximum emitting intensity of 537x1000 count/sec.

Introduction

Nano-sized emitting phosphors in a film for vinyl plastic hothouse can change ultraviolet

rays into infrared rays. The performance emitting phosphors of the film, which were studied

by Russia scientist, K. A. Trmiryazey, in 1869, significantly depends on production

methods. In present, both of red emitting phosphors, Y2O2S:Eu3+ and blue emitting

phosphors, Y2SiO3 :Ce are widely used in the film. They have a problem which in
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homogeneous and micro-size particles. There are several methods to fabricate inorganic

phosphors like gas-phase and liquid-spray methods. Since the gasphase and liquid-spray

have the problems such as low-productivity and poor-quality controlling, most of oxide

phosphors for lamp and informative displays are made by solid-state method. Hence, in this

study, nano-sized particles were prepared, so called hydro-thermal synthetic method, and

characterization of them were carried out in this study.

Experimental method

Red emitting phosphor was prepared by hydrothermal synthetic method with

Yttria(Y2O3,99.99%

Aldrich Chem. Co), Europium oxide(Eu2O3,99.99% Aldrich Chem.Co), (NH4)2C2O4, Sulfur

powder( S :99.99% Aldrich Chem.Co), Cerria(CeO::99.99% Aldrich Chem.Co), and

Silica-sol(30%Aldrich Chem.Co). The average size of the product is about 23~50nm. Blue

emitting phosphor was prepared with Y2O3, CeO3 powders and silica-sol (30%) in aqueous

NH3 solution at 95℃. The average size of the product is 37.5~45.80nm. Both powder

samples were heat treated at 1000℃ for 2 hours to improve crystalline. Photoluminescence

(PL) was determined by Pl/PLZ system with

Xenon Flash Lamp. Powder characterization was carried out by High Resolution

Transmission Electron Microscope(HR-TEM), Differential Thermal- Gravity analysis(

DT-TGA) , respectively.

Results and Discussions

Fig. 1 is TEM images and diffraction patterns to show powder morphology after annealing

at 1000℃ for 2 hours. Powder size of Y2O2SiO5:Ce, Y2O2S:Eu+3 are changed from

23~50nm to 48~75nm and from 37.5~45.8nm to 57~94.3nm, respectively. The powders have

spherical shape with pore inside, which means that the growing of the powders occurs

mainly during the heat treatment. X-ray diffraction analysis slowed that crystalline occurs in

which pores due to OHradical disappear and density increases by heating.
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Fig.1 TEM Micrographs of (a)Blue phosphor(Y2SiO5:Ce) and(b) red phosphor (Y2O2S:Eu3+ )

after firing
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Fig. 2 is typical DT-TGA curve of blue and blue phosphors. As shown in Fig 2,

endothermic peaks due to dehydration of absorbed water exist at 79.65°C for Y2O2SiO5:Ce.

They were also observed at 73.11°C for Y2O2S:Eu+3. The endothermic peaks due to

dehydration of crystal water of them are 192.56°C and 179.95°C, and 269.31°C,

respectively. The peaks at 415.25°C, and 654.98°C seem to be by OH-radical. Finally, the

peaks 327.30°C and 725°C are due to burn out of organic matters and crystallization of

Y2SiO5:Ce. These support that an optimum annealing temperature is above 700°C.

Fig.2. Typical DT-TGA Curves of blue phosphor (Y2SiO5:Ce)
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Fig.3 showed the results of photoluminescence measurements. As shown in Fig. 3, the

wavelength of excitation and emission of the red phosphor :Y2O2S:Eu3+ were 308nm and

617nm, respectively. Polyvinylbutylene(PVB) film with 0.1~0.2wt% red/blue phosphor

powders contain of the ratio of 2:1 shows photoluminescence of 537x1000 count/sec. The

red phosphor showed high intensity of phosphor than conventional products.

Conclusions

1. Blue and red emitting phosphors formed by hydro-thermal synthetic method have

spherical shape and change their size from 23~50nm to 48~75nm for blue phosphor

(Y2SiO5:Ce) and from 37.5~45.8nm to 57~94.3nm for red phosphor( Y2O2S:Eu+3) by

annealing at 1000℃ for 2 hours, respectively.

2. Thermal analysis by DT-TGA revealed an optimum annealing temperature of blue

phosphor is above 700℃.

3. Photoluminescence measurement shows that the red phosphor prepared by this study has

higher intensity than conventional products.
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Abstract : Nano-sized inorganic blue

(Y2SiO5:Ce)andred(Y2O2S:Eu3)emittingphosphorswerepreparedbyhydro-thermalsyntheticmethodan

dcharacterizedbyelectronmicrocopyandphotoluminescencespectroscopy,respectively.TEMandFESE

Mshowedthatthenano-sizedblueandredphosphorshavesphericalshapewithuniformdistribution.Anneal

ingresultsinchangingtheirsizefrom23-50nmto48-75nmforY2SiO5:Ceandfrom37.5-45.8nmto57-94.3n

mforY2O2S:Eu+3,respectively.Excitingandemittingwavelengthofthemare308nmand617nmforY2O2S:

Eu+3,254nmand464nmforY2SiO2:Ce,respectively. The PVB film with 0.2wt% red/blue phosphor

powder mixture shows the maximum photoluminescence of 537x1000 count/sec.

Key word : Light conversion, Inorganic Phosphor, Hydrothermal synthetic, Blue
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약【 】

약【 】

본 체 체 슬러리 상태 만들고 여 에 사하여,

에 한 도함 질 학 드갭 변 시킬

는 사 한 나 크 체 에 한 것 ,

체 에 어 하고 하는 체 하는 원 들, (1)

포함하는 합 들 합하는 합단계 상 합단계에 득 는 체; (2)

합 해시키고 해당 체 체 슬러리 하는 슬러리 단계, ;

상 슬러리 단계에 득 는 슬러리에 사하는 사단계 포함(3) ;

하여 루어짐 특징 한다.

도【 】

도 1

색 어【 】

체 체 슬러리 사 결 도, , , ,
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【 】

칭【 】

사 한 나 크 체 {Manufacturing method of

nano sized inorganic phosphores using electron irradiation}

상 한【 】

야【 】

본 사 한 나 크 체 에 한 것 특

히 체 체 슬러리 상태 만들고 여 에 사하여 에, ,

한 도함 질 학 드갭 변 시킬

는 사 한 나 크 체 에 한 것 다.
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λ ~
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Y 1 . 9 5 C e 0 . 0 5 S i O 5 , Y 1 . 9 E u 0 . 1 O 2 S 1 , L a 1 . 9 E u 0 . 1 ( V O 4 ) ( P O 4 ) ,

La1.9Eu0.1(BO3)(PO4),Y1.9Eu0.1(BO2)(WO4)2,Y1.9Sm0.1O2S1, Y1.9Tb0.1O2S1,

Y1.9Gd0.1O2S1,La1.9Eu0 .1O2S1,(DPhG)H[Eu(TTA)4],Eu(NO3)3(Phen)2,

Ba2.94Mg0.95Eu0.06Mn0.05Si2O8, Ba2SiO4:Eu
3+, Y3-xTbxAl5O12, SrAl2O4:Eu

3+

비 갖는 나 크 체 하 다 희 산

몰비 합하여 해 원 청등여과 냉각 가 해 열합, , , , , ,

건 증 쇄 처리 척건 하여 나 변 재 합 실험 행, , ,

하 다 열합 합 한 나 체 말시료 고 해능투과.

미경 크 상 찰 하 다(HR-TEM) , .

또한 나 측 하여 결 학 특 과 특 하XRD,PL

다 결과 체 나 특 치 하. 9 50nm

미립 어가 가능함 하 다 또한 우 한 특 나타 내.

고 었 차 도 연 는 다양한 희 본 에, 2 Dopont

첨가한 첨가 향 연 하 다 각 비에 한, V,P,Ba,Al,Sr,S

측 결과 는PL Red Phospher Y1.9Eu0.1O2S1, La1.9Eu0.1(VO4)(PO4),

Y1.9Sm0.1O2S1, Y1.9Gd0.1O2S1 비 나타났 는, Blue Phospher

Y1.95Ce0.05SiO5 는, Green Phospher Ba2SiO4:Eu
3+, Y3-xTbxAl5O12,

SrAl2O4:Eu
3+,Y1.9Tb0.1O2S1 비 희 나 량

가능함 증하 다.

Y 1 . 9 5 C e 0 . 0 5 S i O 5 , Y 1 . 9 E u 0 . 1 O 2 S 1 , L a 1 . 9 E u 0 . 1 ( V O 4 ) ( P O 4 ) ,

La1.9Eu0.1(BO3)(PO4),Y1.9Eu0.1(BO2)(WO4)2,Y1.9Sm0.1O2S1, Y1.9Tb0.1O2S1,

Y1.9Gd0.1O2S1,La1.9Eu0 .1O2S1,(DPhG)H[Eu(TTA)4],Eu(NO3)3(Phen)2,

Ba2.94Mg0.95Eu0.06Mn0.05Si2O8, Ba2SiO4:Eu
3+, Y3-xTbxAl5O12, SrAl2O4:Eu

3+

비 갖는 나 크 체 한 말 특 하

다.

합 건 변 한 다양한 희 합 한 샘플 고 해능투과

미경 나 크 상 찰하 또한 미,

결 도 찰하 다 찰결과 시간 어질 결 질. TEM

는 경향 었 결 립 커지는 상 견하 다 또한 가, . PH

증가할 가 커지 가 크게 변 하Zeta Potential Value ,

에 상 양 한 산 나나PH=6-8 Zeta Potential Value -80mV

내고 었다 측 결과.PL Y1.95Ce0.05SiO5 체 여 (λex)

고254 , (㎚ λem 청색) 464 , Y㎚ 1.9Eu0.1O2S1

체 여 (λex 고) 267 , (㎚ λem 색) 617㎚

,La1.9Eu0.1(VO4)(PO4 체 여) (λex 고) 287 ,㎚
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(λem 색) 617 ,Y㎚ 1.9Sm0.1O2S1 체 여 (λ

ex 고) 270 , (㎚ λem 색 나타내는 것) 517㎚

하 ,Y1.9Tb0.1O2S1 체 여 (λex 고) 273 ,㎚

(λem 색) 550 ,Y㎚ 1.9Gd0.1O2S1 체 여

(λex 고) 282 , (㎚ λem 색) 615 , Ba㎚ 2SiO4:Eu
3+

체 여 (λex 고) 394 , (㎚ λem) 655㎚

색 ,Y3-xTbxAl5O12 체 여 (λex 고) 275 ,㎚

(λem 청색) 542 ,SrAl㎚ 2O4:Eu
3+ 체 여 (λ

ex 고) 254 , (㎚ λem 청색 나타내는 것) 464㎚

할 었다 러한 연 결과. "The 7th International

에Nanotechnology Symposium 2009 in Korea" IEEE NANO 2009 POSTER

하 에 게재하 다, IEEE NANO "2009" .

λ

λ

Y1.95Ce0.05SiO5, Y1.9Eu0.1O2S1, La1.9Eu0.1(VO4)(PO4), Y1.9Sm0.1O2S1,

Y1.9Tb0.1O2S1, Y1.9Gd0.1O2S1, Ba2SiO4:Eu
3+, Y3-xTbxAl5O12, SrAl2O4:Eu

3+

비

Y1.95Ce0.05SiO5, Y1.9Eu0.1O2S1, La1.9Eu0.1(VO4)(PO4), Y1.9Gd0.1O2S1,

Ba2SiO4:Eu
3+,Y3-xTbxAl5O12, SrAl2O4:Eu

3+ 는 하 나Phospher 20㎚

크 들 었 또한 내 도 미 어,

할 었다. Y1.9Sm0.1O2S1 는 하 나Phospher 50㎚

크 들 었 또한 내 도 미,

어 할 었다. Y1.9Tb0.1O2S1 는 하Phospher 100㎚

나 크 들 었 또한 내 도 미,

어 할 었다 러한 나 필 상에 첨가하여.

측 한 결과 투 도가 상 나타났다80% . 상

체 에 라 나 크 하 었다20nm .

크 아지 필 내 에 체 첨가량 증가시 도 투 도

는 하하지 않 량첨가시 변 우 한 특 다 라, .

변 나 재 어 특 즉

가도 보다 심층 연 행하 다.

변 특 갖는

건 립



- 140 -

고 산 나 산

도 시험

∼

∼

∼

Blue Emitting

Phosphor:Red 비 조 물 제조한 필Emitting Phosphor 2:1

변 특 우수하 , Red Emitting Phosphor:Blue Emitting
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m2

비 조 물 다 변 낮게 나타나고 다Phosphor 1:2

또한

) Red Phosphors( )

합 사 하여Phosphors
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