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(57) Abstract: The present invention relates to a luminescent rare earth element compound and a dichroic phosphor composition
containing the same and, more specifically, the luminescent rare earth element compound is a luminescent rare earth element com-
pound to be excited by short-wavelength ultraviolet rays. The luminescent rare earth element compound according to the present in -
vention and/or a product to which the compound is applied is non-luminescent under visible rays, and is not excited in the
wavelength of the range of 360-380 nm and is excited in the wavelength of the range of 240-330 nm, and thus exhibits strong red
and green luminescence. In addition, the compound has high heat resistance and light resistance and high dispersion of medium
light, and thus can be variously applied to a printed product or a plastic molded product. Additionally, a composition respectively
emitting ditferent colors in different wavelength ranges can be provided by mixing the luminescent rare earth element compound ac-
cording to the present invention and other excited luminescent compounds.
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R.o] 531 9T} (Rare earth coordination chemistry: Fundamentals and Application,
CHUNHUI HUANG, Wiley, 2010, Z+=).

[WWi%Sm”QW?@%Q%$@%@%LEJEWQK =8
AAEH] e = ezl #Ag AU 7 T astth o giies
Cryptands, calixarenes, p-diketones, macrocyclic ligands, carboxylic acid derivatives,
heterobiary ligand ¢} % TH(Europium: Compounds, production and Application”, Lucia
M., Nova Science Publishers, Inc. New York, 2009, Z-72).
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SHA| H
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oL “]TL:F(AI) ZE(Ga) R A E(In) 2T A8 Y= F24d Ao, 47 R, R,
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Z47b R 2 401, 0 <ath < 19, T4 A 7] | EH 3388

3 3hah = o] Al A] dﬂr;q] }_A‘j%o] A& 5= 9l

|

(o

- = T 2
7] QA el Lol 7] 2R L 360-380 nm W91 9] THgol A 442
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Hl 2 4HCHSCOOH Mw. 122.12, 21 <29F)13.7g8 500ml AH-1-7 &< B
Eeh 23 o E150mlel] FF-A1 7] 5L 20 % 3] =5 A E(NaOH Mw.40, 24 5 2F)
4.5g& H7retol &aatdt.

35% 4k 12g3} E80mIv] FE2F A = (Ew,0; Mw. 351.926) 3.95g 7 o] EF
S A E(Y,0; Mw. 225.81) 1.69gS §-3) 81o], 7] Do)zl & 9ol 30%: <t
AHEFEFH A 10-1005 ol A A8ttt

s A AN FRE-olER #AstgEe] FelHa dxydn o=
360-380 nm% & ol A 3= o] 7] =] %] &A1, 240 nm W A] 330 nm3}gol| A 73 2 Al
3 3-E& HEr AT

2 A1oll 2 EuyeY, (Isophthalic acid), s&] 34

o] 4 3£ E-AHCH(COOH), Mw. 166.14, TCI)10g-S- 500ml AF7-7 52 vl=h
Eeh 23 o E150mlel] FF-A1 7] 5L 20 % 3] =5 A E(NaOH Mw.40, 24 5 2F)
4.8g2 H7tete] &3t it

35% A2t 12.5¢ 3 B80mIt] F2F A Z(Ew,0; Mw. 351.926) 2.82¢3} 0| EF
LA E(Y,0; Mw. 225.81) 2.71gS &3l 3te], 7] Aol §-9o)) 303 &<t
A EFEFA A 10-100% o) A & 8}8F S T

s HAANE FREE-O|ER AgE] H¥a dxHUn o)=
360-380 nm% & ol A 3= o] 7] =] %] &A1, 240 nm W A] 330 nm3}gol| A 73 2 Al
& 33-& Hehl AT

2 Ao 3 Eu,,Y,s(1.3.5-Benzene-tricarboxylic acid); 2] 3141

1,3,5,-1141- E 2] 7} 2 5 2 AH(C4H3(COOH); Mw. 210.14, TCI)10.5g-2 500ml
AV B2 ube 2k W 2 150mlel A1) AL AT S 8] =5 A =(NaOH
Mw.40, 2H =9k 6g-2 H7138te] 83l skl

35% 34 15.5¢% E80mIt F 2 F = A = (Eu,0; Mw. 351.926) 1.76g3} o] EH
S A E(Y,0; Mw. 225.81) 4.52g-& 881310, 27] Lol & 304 &<t
A EFEFE A 10-1005% o A 28} o).

I AR AANE FEFR-OIER A= Heya dxy ]l o=
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Mw.40, 2H7 = 9F) 8.2gS H 7ato] g3l sl o
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373.38) 4.8g %} | EFH A Z(Y,0, Mw. 225.81) 5.7gS &3] 81, A7) 2ozl
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[94]

[95]

[96]

[97]

[98]

[99]

[100]

[101]

[102]

[103]

[104]

[105]
[106]

g-ollo]] 305 F<oF wHksPA A 10-100% o A 4 3}31 9 vt

T JAH A E HE-olER AstgEe] ey AxE v o=
360-380 nm & ol A 3= ] 7] ¥ %] 31, 240 nm %] 330 nm ¥}l A 74k A Al
&3-S Yt AT

A Aol 5 EuysY,s(1.2.4.5-Benzene-tetracarboxylic acid), ;2] $HA4

1,2,4,5-9 48] E g} 7} 2 52 AH(CH,(COOH), Mw. 254.15, TCI)9.5g-2 500ml
AV B2 ube 2k W 2 150mlel A1) AL AT S 8] =5 A =(NaOH
Mw.40, 2Hd = ¢F) 6gS H 7}sto] &3l 8kl o).

35% A 15.5g3 E80mIW] F-ZF A E(Ew,0; Mw. 351.926) 4.4¢T} o] EH
S A E(Y,0; Mw. 225.81) 2.8g5 &3l 51], A7) Aozl §-9eof 304 &<t
A EFEFE A 10-1005% o A 28} o).

I AR AANE FEFR-OIER A= Heya dxy ]l o=
360-380 nm% & ol A 3= o] 7] =] %] &A1, 240 nm W A] 330 nm3}gol| A 73 2 Al
&3 HeEh AT

2 Aol 6 Eu(Pyridine-2-carboxylic acid); 2] $H4

¥ g l-2-7F 2 E A 2HCHNO, Mw. 123.11, Alfa aesar)13.8g-2 500ml A7
o v EkA A W E150mlel A 7] AL AT & 8] =5 A = (NaOH Mw.40,
2 oF) 4.5g8 F7tske] &l skl

35% AT 11.3g3 Z80mIW] F 27 A =(Ew,0; Mw. 351.926) 6.6gS
el sto], 7] dojxl ool 303 5t nRESHA A 10-100% ol 4] & &St

O A AAE fFRE 2 el W ¥ Al A2 v o] = 360-380
nm% F ol A= o] 7] ¥ A ¢F3L, 240 nm W A] 330 nmI}P el A 7dgk A o 3s

LHERA AT

2 Aol 7 Eu(Pyridine-4-carboxylic acid),2] $H4

¥ Y -4-7} 2 E A 2HCHNO, Mw. 123.11, Alfa aesar)13.8g-2 500ml A7
S vte 28k A W E150mlel] FF-A 7] AL AU)8- 8] =5 A = (NaOH Mw.40,
2 oF) 4.5g8 F7tske] &l skl

35% A4 11.3g3 Z80mIH F 2 F A =(Eu,0; Mw. 351.926) 6.6g2
Fallsto], 47 Do F &N el 30+ F < wHESHAA] 10-100% ol A 4] 83t T

ok AR A FEE 2] el H A A2 EH AT o] = 360-380
nm% ol A= o 7] ¥ A] %31, 240 nm W A 330 nmIpgol| A g A A o g

LHERA AT

A Aol 8 EuyeYu(2.5-Pyridinedicarboxylic acid), ;2] 3+
2,5-9 99 v] 72 82 AN CHNO, Mw. 167.12, TCD12.5g% 500ml AF -7 52
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ek Z gk~ W 2150mlel 741 7] 2 AU 3] == A = (NaOH Mw.40,
2P 6gS H7bste] &8kl

[107]  35% 94F 15.6g7 E80mIW] =% A1 =(Ew,0; Mw. 351.926) 5.25¢% | E&
A E(Y,0; Mw. 225.81) 2.25g-& 881310, 7] Lol & o 304 &<t
A EFEFA A 10-100% o) A & 8}8F S T

[108] 1T A AAE FEF-olER 23g=o
360-380 nm® ol A= o] 7] ¥ ] & 31, 240 nm
& F-& e AT

e Az o=
A] 33

30 nm 3} ol A 73k %) Al

[109]

[110] A A4 9

[111] o)) of 3 gl Aol 39 A A whab & dA o] v A Sllol) 2699
Yellow 5655 £&31] 2057 Al 5% o] A A2 A x8H3 T

[112]

[113] A A4 10

[114] kg ol of &

Green 5508 =33}

A A Aol 39 A Gap & FA ol LA el 2699

o 2057 A5 H% o wAY AR A x5

[115]

[116]  2Alel 11

[117] ¥ drgo) o) T4 H DA o 4 3540 vhopg &334 o) KR 10-121299] A %
[T-22] 219 A4 Zxpe) A 2328 2351 205 A5 %% o AL A2
CEST-N

[118] AT o] 1-80 A Al 28] do] X H A 55 PL/PLE Measurement System(PSI
1100)% ol §ate] o]7] B W49 58 S4eka, 4% d0hE T 1o
e e,

[119] A e 9-11 o] A Al z3to] Doz FA AL F3 FA ol A st 305
nmoll A 54 S H 200, 365 nmell A o] HF 5 A4S 7 30 JERASI TR

[1200 ©1
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[Table 1]
T H A7 9 (n [MHE(CIEx)  |[M&3E(CIEy) | & 3o}
m) nm)
2o 1 203 0.6725 0.3272 620
2] of 2 299 0.6795 0.3203 622
2] 3 310 0.6690 0.3308 616
2 A of 4 310 0.3465 0.6144 554
2] 5 299 0.6746 0.3252 616
2 Ao 6 285 0.6706 0.3292 622
2] o] 7 304 0.6743 0.3254 622
2] o 8 301 0.6789 0.3209 618
[121]
[122] )
[Table 2]
s A1) 2} 3 (CIEx) A) 2} 3.(CIEy) 2 o) 24 9} (nm)
2 Al o] 9 0.5059 0.4685 616
A Al o 10 0.4518 0.4874 616
A4 11 0.4048 0.5630 554
[123]
[124] %3
[Table 3]
- A £} 3 (CIEX) A 2} 3 (CIEy) 2 o 4 344 (nm)
2 Al o] 9 0.4229 0.5329 545.6
A Ao 10 0.3149 0.5823 515.6
A4 11 0.4266 0.5396 544.6
[125]
[126] o4k, B whgd o] ¢ AAJoo thEle] ArEEtsl o), s V] Hokoll A B4
A2 & 7HA Aebd 55 A G ol 71 Al H BowbE o] ALY o 2 HE HlojyX
F= Y Yol A, A @40 HIE WA AA s ST Gol ol&] By S
sl A D HAAZ = QL& Aol o] gl Bk o] el 9] o
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i
-

1 A e e W/ ] sheeol A8 AlEE
303z, 360-380 nm R ] o] ypG el A o 7] ¥ %] ¢ oA
240-330 nm A o] Fpoll A of 7] v o] et A A R =5 A2 kg Wb
L V] Bete S w2 WA W3, aela v g e =2 St e

Bgaba glo] Q1B i Sal el A3 A Foll thekalA] Bao] 7Hsa.

[127] Houk

i

[128]
[129]
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AT

8721 31719 Bleha] 12 A E = T 2E A,
R
i COy i
R4 R1
X AyB,C;"
/
Rj D R,
L _|n
o171 A,

471 A 2 BE 2 5P A 0% M H(Ce), Z kA 2T F(Pr),

U 2.+ (Nd), AFHE(Sm), -7 =2 F (Eu), 7F= 2] 7 (Gb), Bl H(Tb),
U] 232 2 4 (Dy), ZH(Ho), 9 H(Er) ¥ EF(Tm)EF-E] A ¥ =
57 B,

71 C= FEAD, 28 (Ga) B AEIn)EFE AEE =
OO]:EF;/H OJ < o] U:]

A7 Ri, Ry, Ry E Ry A2 54 05 FHE A

& ©](carboxylate anion) =+ Ho| ™,

/\01—7] D A4~ = 13—/\ o]

= s Hassd,
g 3 B 3k E
773 2] A1l 9loA,
471 R, ¥ Ry3= HolH,
7] R, 2 Ry 7HEA AL 5-0] 2 (carboxylate anion)©] ™,
A7l DE EF A o]uq
7] A € B Fr2F(Ew) 2 HEThHRVE Ae98= 48
54 0% shs i 8 S,

[ 3] A1l oA,

n:x+y+z = 3/[3HSHA] 1M S ske] 471 1
o] 3BIYES WEA T E AL EHOR = I G FEFH
i

[T 4] Aol glojA,
371 832 360-380 nm H ¢ 9] Il A o] 7] H 4] ¢Fow,
240-330 nm A 2] el A o7]H3= As S0 8 Sk



[

[

[

€

€

€

WO 2016/027924

1% 5]

T2 o

T3k 7]

14

PCT/KR2014/009560

471 st e A g A gt AlS 5 0w o= iy
e 39 e
Aol wh -3 S B shehEs o
at719] g}eh2] N2 FAIH = T2 5 7HA,
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B L, O ]

L3 COy

‘ PaQbR1-a-b
I-4 N L-|
— 3

o 7] A,

871 PR Q= A 5HA 2= A F(Ce), Ul 2w (Nd),

AFhE(Sm), -2 F(Eu), 7HE 215 (Gb), Bl B (Tb),

OJEFH(YORTH AHE Y= I =
o
S| Ef{ w&olH,

/2)1.7] L19 L29 L39 L4 1;!_; LS Z_}_7]_

4
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T

& UH(Ca), ZEEF B H
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Faolm,
RV AEEE 4

olg 7], a7 B C YA 7] 2 HE HeE]n,
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= Al
L
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o] 7] A,

A7 P2 QE 74z B A 02 A H(Ce), Yl 2 H H(N),
AFHE(Sm), F-2 35 (Buw), 7HE 2] 11 (Gb), B H(Tb), THEHT(La) 2
CJEF(YNEFH AEE = JERF g0,

A7 RE ZA4(Ca), 2EER R g o2 AHE s gy
S| B w4,

A7 L, Ly, Ly, Ly B L 4 584 02 4, Cy @2 7], Cig
ofd 7], &RV L C g ETFAI VI ZH-E e E

A7) a®) bi= 242y 0R.tF 2 A0, 0<atb < 191,

TR A7) B BNt 8,

& Egtehe ol A A 2=

A 3ee] upE g S ER SgtE 2

st7] 9] &8 1= BA ¥ &= 725 7HAH,

[}er4 1

_ L o _

L3 CO>

‘ PaQpR1-a-b
L4 N L4
N

| 3

o] 714,

A7 PR Qe A4 B H A 0= Al H(Ce), U 2T H(N),
AFTHE(Sm), 2 35 (Ew), 7HE 2] 1 (Gb), B H(Tb), TEHT(La) 2
O EF(YORPE HHH = HEF FEoln,

A7 RS Z4(Ca), 2EER R UHF o2 HE Ay = o7ty
S| Ef F4olH,

A7TLy, Ly, La, Ly R Ly 22 5 1A 02 74 C Ly €24 7], Crg
oFe7], FRAY] Y Cpy AFA 7| R A,

F71 a2t biz 247 0R. U 2 Aol 0<ath < 19,

2294 o 7] B E R B

2 Zgh= oMY YYA 2YE.

A4gtol| W g I BT g9t B
SMEELENEEAEEEESSEE]

[3}5H2] 1]
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L3 COZ_
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L4 N L4
bs A
| 3

o] 7] A,
71 PR Q= 7 5 H A 02 M F(Ce), Wl T 3(Nd),
AP (Sm), & 3 (Eu), 7H= 2] 1 (Gb), Bl H(Tb), e (La) 2
CJEF(YNREFH AHE = JER 50|,
A7 RE ZA4(Ca), 2EER R g o2 AHE s gy
S| B w4,
471 Ly, Ly, Ly, Ly R Lo A2 5 ,
ofd 7], &RV L C g ETFAI VI ZH-E e E
A7) a®) bi= 242y 0R.tF 2 A0, 0<atb < 191,
TR A7) B BNt 8,
& Egteb= o| A F3A ==

7% 10] A5gke| wE P S EF sgtE; 2
sl719] s}obA M2 A ¥ = 25 7HAH,
[s}3}2] 1]

)
)
o
i
-
br
0
ik
e
N
0

‘ PaQbR1-a-b

o] 714,

F71 P E QE 4 5402 Al F(Ce), Ul 2H F(NJ),
AFHE(Sm), F 2 F(Ew), 7HE 2] 5 (Gb), Bl H#(Tb), THEHT(La) 2
CJEF(YNREFH AHE = JER 50|,

A7 RS Z(Ca), 2ESF R vl o=y Ay = g2y
S| B w&olH,
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7T L, Ly, Ly, Ly 2 L 2 5 H A 072 4, Cy &2 7], Cy
old7], FEZN7] D Cy A7 ZFREH A8 EH,

A7) a®) bi= 242y 0R.tF 2 A0, 0<atb < 191,

TAL2] A o 7] B B 3,

= 285t ol A FFA 2=

;q]6fﬂo] 010.]}\1

A7) 2 E -2 360-380 nm H 2] 3ol A A Al
240-330 nm H 9] o] spol| A A A T A8 uk
EX o 7 3= o| A 34A 2AE

A7akel QoI A,

mlo
o [
ot
ok
=

o J
ol
o
ok
o

&1 274 =8 360-380 nm H ¢ o Fpaell A A A kg,
240-330 nm 8 ¢ o spgell A A A Bl = A g wkgahis Als
S0 F &= o)A FFA A=

Agatel] JofA,

&1 274 =8 360-380 nm H ¢ o Fpaell A A A kg,
240-330 nm 8 ¢ o spgell A A A Bl = A g wkgahis Als
S0 F &= o)A FFA A=

Aogkel] QlojA,

&1 274 =8 360-380 nm H ¢ o Fpaell A A A kg,
240-330 nm *H 9 o] spgol| A 2 A B A S g ek e

mx

EZ 0 F 3= oA A A
Aedel] JofA,

Red 620 (CAS No. 1417311-00-2), Yellow 565 (CAS No.
28683-92-3), Green 555 (CAS No. 1466444-84-7), Green 550 (CAS
No. 1151-84-4) 2 Blue-green 510 (CAS No. 1461703-41-2) 27 F
AE s Aol shjel 2848 o ie AL 5dow
shiz ol Ay BYA 2AE.
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