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o, n& 1 o]ate] AZo|r},
olsh ¥ 4R Axal R waels Sof dAls A9t et Lo
[HA]e] 1]
0.5 mol®] Zn(NOs)..6H,0, 0.5mol9] Tb(NOy);.6H0, Imole] 4,4" -oxybis(benzoic acid) (384 2), 1 mol9]

2-(4-methylphenyl)-1H-imidazo[4,5-f1[1,10]phenanthrol ine(3}8}2] 100S Assia, Ay ABRES
DMF (Dimethylformamide)ell 50 mlE YWil FLstA E343 g5 7] EFES 130 T ==X gAst 31719
gleba] 2SSzt HA §F537] 58 @3 A& [(Zn,Th)y(4,4" -oxybis(benzoic acid))s(2-(4-methylphenyl)-

1H-imidazol4,5-f1[1,10]phenanthroline)],& #AZ3stt. #AFx Ad = 23} o] Blue FFollA o4 ~HAEH
9 % 37 Ze or] ~FEHS ke,

(Al 2
1 mol®] Tb(NO3)s.6H:;0, 1mol®] 4,4 -oxybis(benzoic acid) (82 2), 1 mol®] 2-(2,4-dimethoxyl phenyl)-

1H-imidazo[4,5-f]1[1,10]phenanthroline(33+4] 11)& HFeta, AFHE A& DNFY 50 mlS B FUsHA
L3S s 4V EFES 130 T 2544 st sH719 #Ea] 2A4E Ze 54§57 53 39 A=
[(Th),(4,4" -oxybis(benzoic acid)); 2-(2,4-dimethoxylphenyl)-1H-imidazo[4,5-f][1,10]phenanthrolinel, &

AT, A% A% 45k 2L ol7] 2HAEY W wY AAEYS R,

[2A]e] 3]

1 mol® Tb(NO3);.6H,0, Imol®] 4,4’ -oxybis(benzoic acid) (332 2), 1 mol® 2-(2-sulfonylphenyl)-1H-

imidazo[4,5-f1[1,10]phenanthroline(&}8t2] 12)& A&, AFH YEE D.1 Vaterol 50 mlE Wil H U3}
A E3gk v A7l 2FES 150 T 2E0A FAste] a9 sty A4S e A4 557 53 43 A
= [(Zn,Tb),(4,4’ —oxybls(benzoic acid));(2-(2-sulfonylphenyl)-1H-imidazo[4,5-

f]1[1,10]phenanthrolinel, & AZsgct. A% 23 % 59 2L o7] ~AdEY @ w3 ~AAEHS zt=r},

[ 4

1 mol9] Tb(NOz);.6H,0, 1mol2] 4,4" -oxybis(benzoic acid) (3+&4] 2), 1 mol9] 2-phenyl-1H-imidazo[4,5-
f1[1,10]phenanthroline(3}8}2] 13)& AFatal, AFE AHE DWFell 50 mlE Wi #dsHA £33 vha %
7] EES 130 T 2=oA A5t slr)e] dhsh S e 54 57 58 3F A= [(Th),4,47 -
oxybis(benzoic acid))s(2-phenyl-1H-imidazo[4,5-f1[1,10]phenanthrolinel, & A|Z3}3dtt. Az 23 = 69

T o7 29EY 9oy AdEYS ket

ZAl

[2A]e] 5]

1 mol®] Tb(NO3)s;.6H,0, Imole] 4,4 -oxybis(benzoic acid) (&}&2] 2), 1 molel 2-pyridyl phenyl-1H-

imidazo[4,5-f1[1,10]phenanthroline(&38t2] 14)& AFsta, HF@ JEE DWF 50 mlE Y gddsA &
ek s AV EFES 130 T 2xddA] skl shrle sheh =4S Z2e 4§57 5 39 A=
[(Zn,Th),(4,4" -oxybis(benzoic acid))s;2-(2-pyridyl phenyl)-1H-imidazol[4,5-f][1,10]phenanthroline],& A
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[0138]

[0139]

[0141]

[0142]

[0143]

[0145]
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[HA]o 6]
0.5 mol® Zn(NO3)s.6H,0, 0.5mol®] Th(NOs)s.6H.0, 1mol®] 4,4’ -oxybis(benzoic acid) (3}8}2] 1 mol9

2-pyrimidyl phenyl-1H-imidazol4,5-f][1,10]phenanthroline(3}82] 15)& AFslar, AHE YEE DNFol 50
mlE Y 74t £33 vs A7 2FES 150 T =04 st 719 e 248 2tE 54§
271 &3 w3} A8 [(Zn,Th).(4,4 -oxybis(benzoic acid))s;2-(2-pyrimidyl phenyl)-1H-imidazo[4,5-

f1[1,10]phenanthrolinel, & A FstGct. Ax Ay = 89} & ofy] ~dEY L w3l ~ded

ru1o
P
s
°

[HA]o 7]
0.5 mol® Zn(NO3)s.6H,0, 0.5mole] Th(NOs)s.6H.0, Imol®] 4,4’ -oxybis(benzoic acid) (38 2), 1 mold

2—biphenyl—1H—imidaZO[4 5-f1[1,10]phenanthroline(3}st4] 16)S A=Fstar, AHH UEE DMFAl 50 mlE ¥
3 gL A 23S e A7 EFES 150 T REdA FAdste 719 st =4S e 54 57 5

E?‘J

ey A= [(Zn,Th),(4,4 -oxybis(benzoic acid))s;(2-biphenylphenyl)-1H-imidazol4,5-

)-
f1[1,10]phenanthrolinel, & Ax3 o, Az 23} = 99 £ o7] ~HEY 9 wbf ~HAEHS 7H=1},

[H A< 8]
0.5 mol® Zn(NO3),.6H:0, 0.5mole Th(NO3);.6H;0, 1mole] 4,4 -oxybis(benzoic acid) (332 2), 1 mol¥

1,2-diphenyl-1H-imidazo[4,5-f]1[1,10]phenanthroline(3}8H4] 17)& HHstx, AHFH YFE DNFo] 50 mlE
I FdIHA T oS Ay EFES 150 T =X gdAEte] sl e 2AS Z

B = B
=3t kg piR=3 [(Zn,Th),(4,4" -oxybis(benzoic acid))s;(1,2-diphenyl)-1H-imidazo[4,5-

f1[1,10]phenanthrolinel,& #A|Z33th. Az 23 = 109} T2 of7] ~HEY 49 w3f AAE

ot
tlo
p
rir
v

[Z Ao 9]

2 dtg o] Ao 19 wEl Alzd 54 §57] 5% FFAE [(Zn,Th)y(4,4" -oxybis(benzoic acid))z(2-(4-
methylphenyl)-1H-imidazo[4,5-f]1[1,10]phenanthroline)],& Blue LED & o]&3le] A% HIIE 3 A3} 450
me EF JGoA] of7|= o] LED &F AE5=Z Ago] 7le3sl).

ole} Zo] ezl = fF77] 53 UG ASE 5 wthet HEFE BAA (TS ik, OE6630A:0E6630B, 1:42] H]
)5 &3 F 450 nm Blue LED F(spec. 5630) o 45~50 mg E=X3 & 150 CollA 2417 AEE F-Xx]5}
AN A PKG A H7HE ¢ A7 ofg 1 1 ¥ & 119 2.

£ 1
TEHEMV), HRE(mMA) |3V, 60mA
ICIE x 0.1553
CIE y 0.0822
EMain peak (nm) 545nm
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[A Al 10]

WA R B 0 AREA
3lo] LED PKGE A3t th.

[AA]e] 11]

= g%y B3 uka)

A 82 A

sle] LED PKGE A3t th.

[HA]e] 12]

=A 5537 E3 4 A E52A
3le] LED PKGE Al %38}l v}

[Z Ao 13]

S5A 57 B3 g A s EA

3to] LED PKGE Al =3}
[HAd 14]

=M G857 Za

3to] LED PKGE

[AA]e] 15]

ik,

g A 52 A
A 313

.

R S EE

.

3lo] LED PKGE A3t

[A Al 16]

A 7] BE W AmEA

sle] LED PKGE A %3t th.

AAjel] 204

A A]el] 3o

A A]el] 4o A

A Alel 504

A A]el 6ol A

A Alel] 7oA

Ao 8ol A

Axd AL AHeds A 94
Azd AL Aeds A 9
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Emission Spectrum (Ex=450nm)
450 500 550 &00 650 700
EH3
Excitation Spectrum
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4

[(Th)s(4,4-onybis (benzoic acid))s 2-(2.4-dimethoxylphenyl}-1H-imidazo[4,5-f][1.10]phenanthroline]
Excitation spectrum Emission Spectrum (Ex=450nm)

300 350 400 450

Ed5

[(Tb); (4.4 -oxybis (benzolc acid)); 2-(2-sulforyyiphenyl)-1H-imidazc(4.5-f][110]phenanthroline],
Exccitation spectrum Emission spectrum (Ex.410nm)

200 350 200 450 as0 500 550 500 650 700
=56

[(Th);(4,4'-0xybis (benzoic acid))y2-phemyl-1H-imidazofd, 5-f][1, 10]phenanthrol ine],
Excitation spectrum Emission spectrum (Ex.425nm)

20 3% 00 s 450 s00 550 &0 650 700
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=97

[(T);{4.4 - oxybis (benzoic acid));2-(2- pyridylphenyl)- LH-imidazo[4,5-f] [L10]phenanthroline],
Excitation spectrum Emission spectrum (Ex.410nm)

100 350 200 450 450 500 550 600 B50 700

EH8

[(Tb);(4.4'-oxybis [benzoic acid)) 2-2-pyrimidylphemyl)-1H-imidazo[4,5-f][ 1. 10jphenanthroline],
Excitation spectrum Emission spectrum (Ex.410nm)

300 350 400 450 430 00 30 5] 630 o0

[(Th); (44 -oxybis (benzoic acid)); 2-(2-biphenyl)-1H-imidazo,5-][1,10]phenan thraline],
Excitation spectrum Emission spectrum (Esc430nm)

300 50 400 250 450 500 550 600 650 700
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EHI0

[(Th);(4.4'-cxybis (benzoic acid));1.2-diphenyl-1H-imidazo[4,5-f] [L10]phenanthroline],,

Excitation spectrum Emission spectrum (Ex.400nm)
1600

100
1200
1000
800 -
600
<00

200 -

- o - =
300 350 A0 450 450 500 550 600 650 700

400 450 500 550 600 650 700

EHI2
———reference

510 560 610
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