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Characteristics of Photo-conversion Glass with Eu’" and Its Use 1
(Glass Production and Photo-conversion Characteristics)
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Abstract

Photosynthesis of plants is effective in the range of 550 to 700 nm of the wavelength of
solar irradiation. If the conversion of ultraviolet to the above mentioned region is possible,
the photosynthesizing ability is expected to be enhanced. Eu’” doped soda-lime bulk and
T102-5102 sol-gel coated glasses were prepared and their spectroscopic properties were
studied. The absorption and emission spectra for the specimens were measured with the
changes of wavelength and Eu ion concentration in the range of the wavelength of 300 to
700nm. The transmittance intensity of visible light through the bulk glass and the coated
one was unchanged with the addition of Eu element. The emission spectrum intensity of
Eu’' was found to be the maximum at 618 nm which is a transition of D0 — Fo.
Additionally, it was shown that the intensity was linearly increased up to 10% of the Eu

concentration.
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E 1. Coating solution composition and coating

conditions

Composition Molar ratio
Ti(OCsH7)4/Si(OCsHs)4 0.25
CoHsOH/Si(OCoHs) 4 62
H20/Si(0C2Hs) 4 2.5
HC1/Si(OCoHs)4 - 0.13
FEuCls « 6H0/Si(OCsHs) 4 0.25

Coating conditions

1.5 ¢p(ini.), 3.0 cp(fin.)
Aging time of solution 4 days
Temperature
Withdrawl speed 5 ¢cm/min.

Drying time 3 hours

Termal treatment 2 hours at 250C; 1 hour at 450TC

Viscosity of solution

room temperature

YrkeEd 28¢ %3

zoom@A A= excitation monochromator9]
7 AW e Za AlE
Sttt

B Zof] AREgE Tt AR = 1800grooves/
mm® gratinge AR-el] ZFHHS 200-600nm
7R AR o n, AEA o s Aozl of7] %
AL f/n=15% EZUNRE ALt Algd| =
e BT AlBdA HEye 93] S48
& Fol7] Yatod Alast A&7 Alolof 18
A=9] f/n=1.5% {/n=7.5% EFWNZE 23}
sfod AxgtomA HZ Hol 2a B7VIQ
emission monochromator(1200groove/mm,
focal length=25cm, Oriel Co.)8 YAIEE
(slit width=100 o2 HUL=E M|}

AolN WEEE JpRAgde] 33e 34
'5'1-9,;‘:]1:]', “Ij\]._q_ 71-0 ﬁiﬂﬁ@}\])\%}% :l?f} 101]

vl

E3 XedZE AGE 1 AH el B9
o) A717} Hlek Bde Haksh) sldtel D2Y
(BOW)g AHgstd 200-400nm7HA1 S B35

3.1 Az £ 54
117-6.& Q‘E‘ﬂﬂ% 71Ee] AR whel s
227

A F3E 52 st 2 AJHERE 103

O

e=EHiILIRIES] ==& Vol. 22, No. 4, 2002



Eu’'7b A7k 3 felo] S 53 A7 1 (el Alzs 54) /ZEd 9

sample
Q = chamber

Xe lamp excitation focusing o
monochromator lenz collimation lenz 1
collimation lenz 2
emission
monochromator
AEI1(PMT)
2l 1. Schematic diagram of fluorescence detection system
A Vicker hardness micrometer{Akashi 2 7|e QSR wet Ay, 28 E
MVK-E)&2 d%& 34 23 Alzfeef Al ol Aw7t 152 0cpYd AS Tho] AL,
Wfrel 2T 560-610Hve] Mol glojx) 7 & Aow BRFGIT Y

M
3

AR & 7HITH AJEY T4 dmmE 3t
A 59g, AEF 35mm EFuiY A AlY

75 Yol AlA A H e Eol& 24519 54 Adct. Egfol=fgd| oo IRAE 0.5-
NS silal, AxRde ARy BT 0.6mTAR FHE &

2.1-2 5kg/cm&E Ho] & Aol vt &% ato] A M3 g THAE

FEA (Perkin Elmer Lambda, 313)& AM&- ARARE 19 20 YEIT 2=
ate] 7RA1EA Y] FakgS S, AlzaT

U Asfrele] thslel B 00% telel % 2 100

95.0%

Az FE LA 07 Lefo|=fulE o5l % woon

agstn Bes) 2 EREge BAddd 20§ [ F

. S 850% @ [/ _ Gass
Bl goio] Ar gz & 27] 9 1 5epd : o s

bl % . — Eu-5%

A A7kl E24E Fobon, ek 2 5ep7t T | Er10%
A= oksd @Eo| sFestdth 28Y 3.0cp o | —Eris%
ol ArdlMe AH & GA|P Al del o 70.0%330 e e e
Aol dojuA H1, #EL BRI} £E 55 Hsengh
o Aleksitt. e FA = Ag e He 38l 2. Light transmittance of coated glass

Journal of the korean Solar Energy Society Vol. 22, No. 4, 2002

47



Bl o] /B’ 7t MR BHE f2)e) B4 9 97 1 (Reld Axs 54)

Al kAR, S4 23 oF 326nmelM &
g F7F dolwtem, 290nmeol ke o]
= R 7] "yl 5% mwel e
e, AR AL A l‘ﬂ} #ABl] s2tel=
fref o %—% Fhas BT Wi
A 2R shehzAdv]

oﬂE3 ) o] B

ol 462nmel| LS 1A /"]7].1_ Trﬂ*]-lwlﬂ
HEEl= g3 500-700nm7HA 243 A3
= 128 2(b) ] ‘Lﬂ;}oﬂ‘jr Eug T g

o 2 o
N
»
N
—
=
=2,
X
WL
o
Il‘.O'.l
>
Re)
£
M
+_1
00
=
=
22
_>|:
N
—-r-l

Fu’" o]} x)38ko] o] “’Dof‘ﬁi“rﬁ m ]
= 710 Geks 71AA @) Eug F718)

ol AZH Eus03-Al03-SiOo 88 S|
sAERY g% suEde A ww

1200 —
1000 —|
800

600

Relative intensity

400

200

e B e e I e
300 350 400 450 500

Wavelength{nm}

20049
1600 4
1200 4

800

Relative intensity

5 7
400 D,- F,

AN

550 500 G50 700 750

Wavelength{nm})

(a) Excitation spectrum, (b) Emission spectrum

12| 3. Excitation and emission spectra of Eu®* ion in
bulk glass

7} et

718 38 Eu’' o Al 939) 618nmeolld #
sl g3t A E 2AT A9E
ERd Aol Ege] A77F F5s7ke vl e et
A% 7kl Ag Bo F31 3len, Euih
1028 7HA) wge] sk 33} dito] ¢
| 1 Tk A 2, 462nmol A
28 quA7} 618nmollA d3-E W=
5 omsl=d], Euel el 10wt%7H] <7kt
= 0|3t Eu-Eurleld] dazbdel &gk 23}
37} Jehdx goin & 4 9ok

Q
-

Q, o
ad
{I g

« 8 ot mo

3.3 Zfell Pag B4
7] & UH/QE Si029 A TiOxE 37}k

ol

SIEERRILARIES] ==& Vol. 22, No. 4, 2002



A3 E-AL SefolEfeldd =X AJHE
Aul Ao wEH TiOge] 28] 280nm
oAA FHe B-%eE 2t bl gar) 7 E
© 2 Jepgth. a2y FFEAoA o] RE-L
A Gl siFE7] wEe] 350nmeol/de]
ol gt S5 ATk 18 5(a)e
Eu’" &9 Si02-TiO; 33 ZEAHAAM Eu’’
o] 9] 7t Zbat AgAMol Dy — Ty Holo
Aot 610nm T8 W34S dod|= E5
(5 ge AR Aot} o] ARE HW
Fu’ o]l 2& *Ls(=355nm), °CG3(=381nm),
"Ls(=395nm), “Ds(=416nm), *Do(=460nm)
o AqUAEHE 7] E& & ¢ 9 Ol
T = U] Do v} Ho]E Yo
i Adolzk EWA 610nm te] 72
HALSHA "dh Ald g &
395nm=E A 5E 7] A= o WA
of ag ZA7] Al S AlHE AREE)
ZARSE Aat= 39 5(b) 9} At o] Wy A9
Edofq 713 748 AL ol abet 2 612nme
gaAoly o] Eyo|&o] ° (—395nm)i
7] Tk} Do HWAL HolE AX Ty
2 A% A0lg doRA Yok 3% ~dE
golth, 1 vgow 7Fe 593nme| A
Dy — "ol algsls Adololt}, o)z d &4
& TEOSE Y9aR3le] 2HE Eu “zm At
Wagele gugPde SAdE % 449

O.l?rL rt o

o?r‘_,

it

h \44
ool =

o 1:110 [TJIH
[

14—

A8

i 0

ol c>2£
2 oY rS

ol

sgnte) S o)
26‘]'7] el 1-53] 2}
| AH = 395nmE 7] A

= Yol B ~FERot o] A% 612nmel
2gue) FA7} F1E5E

r%
ol
L
rir
NJ
i
r |

Journal of the korean Solar Energy Society Vol. 22, No. 4, 2002

g0x107

80x10% -

40x10% - -

Relative intensity

20%10% - -

Eu contents{wt%)

2l 4. Fluorescence intensity change with Eu content

in bulk glass
{a)
E)
& 395
>
»
|-
O
=
c 355
]
L 460
i)
w0
Ll
T T T T T
350 400 450 500 550
Wavelength{nm)
(b)
612
=)
8
=
w
i
i}
S
|l
2
W
R
=
(i

[ T
460 500 350 600 650
Wavelength(nm)

(a) Excitation spectrum, (b) Emission spectrum

2} 5. Excitation and emission spectra of Eu®* ion in
coated glass
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12| 6. Emission spectra of Eu®* ion for coating
thickness in coated glass
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