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Abstract: Ternary europium complex Eu(BA);Phen and quaternary europium complex Eu(BA) (TTA),Phen
were synthesized with ligands of benzoic acid, a-thenoyltrifluoroacetone (TTA), and o-phenanthroline. Rare
earths fluorescent falsification-resistant ink was prepared with the synthesized fluorescent agents. IR spectrum
analysis showed that these complexes collocate with Eu ions. Luminescence properties of the inks and the com-

plexes were determined. The results showed that the emission wavelength is 614 nm; the ink is invisible under

visible light, and appears red under UV light.
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Tab .1 Fluorescence falsification-resistant printing ink formula
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Fig. 1 IR spectrum of Eu (BA);Phen

Eu(BA)(TTA), Phe BYZL 95618 & 2, 1539 A
100
80
60
40
20
0

BT %

3500 2500 1 500 1 000 500
WA cm™

B2 Eu(BA)(TTA),Phen 414N
Fig. 2 IR spectrum of Eu(BA) (TTA);Phen

1309 cm ' BT ARE OB R IRIKIE , RIFECIR BA
PRBRERTUBRRPEASBERITRE TR,
1601 cm ' I3E FEIK TTA P E(BSE fx o) X
&, F=BBENIANTD o
2.2 EEEYBIRICIERE
RN, BURKEN 3 nm, KFTPLLEN 1.5 nm
BERETHERNEDIEEITME S Eu(BA);Phen
A0 Eu(BA)(TTA),Phen 893 X BEH, IR 2,
% 2 Eu (BA);Phen 71 Eu(BA)(TTA ), Phen M3 % 5131 $147
Tab.2 Fluorescence emission spectrum data
of Eu (BA);Phen and Eu(BA) (TTA),Phen
W AU MR
£/nm K/nm JGuRE

[[iEg7] AE PR IT

"D, >7F,
"D, >"F,
D, —>7F,
1441 "D, —>'F,

580.

592.

0 12.255

0
Eu(BA);Phen 378

0

0

36.852
614.0 158.015

651.

*Dy—>"F,
"D, —>"F,
"Dy —>"F,

591.0
Eu(BA) (TTA);Phen 383 614.
652.0

46.711
422.355
4.297

(=}




1% T PACKAGING ENGINEERING Vol. 32 No. 01 2011.1

52 B
Eu(BA)(TTA),Phen B3 812 ME 3, 5 51 Eu(BA)(TTA), Phen 81 &1 %1% D& 6, T )
2007 5007
180t 450
160¢ 400
i 140f =350
120t 35 300
fé 100} £ 250
T 80 & 200
E 60f 150
40t 100
20t 50
% 600 700 %50 600 700

WK /nm
K3 Eu (BA);Phen i % S 6%
Fig. 3 Emission spectrum of Eu (BA);Phen

&7 F 580,592, 614 A 651 nm, >33 B F°D,
—'F,,"D,—~>"F,,"D,~>"F, ,”D,~"F, ERiT , HENY®
YBEDBR 12. 255,36. 852,158, 015 K 1. 441, H
0D, —~"F, BRIENWMBIENRHRERR, EE—
BB, D,—~'F, X2, 2HRIBREKT,
EREIFEE A 614 nm NUEB) Eu(BA);Phen
AR GBI E 4, MER Eu(BA)(TTA), Phen B3

2001
180
160

i 1401

120t

D 100}

80+

60

0}

20}

b0

AR

%0 350 400
P /nm
Kl 4 Eu (BA);Phen B &t
Fig. 4 Excitation spectrum of Eu (BA);Phen

BARIGENE 5, JUBD, BIRKEIBII N HIRIEIE,
ARSI EEEBREEBE THES

400r
3601
3200
s 2801
= 240/
3= 2000
£ o0l
i
= 120)
80}
40/

% 375 450
H /om
K 5 Eu(BA)(TTA),Phen [k & i
Fig. 5 Excitation spectrum of Eu(BA) (TTA),Phen

WK /nm
K6 Eu(BA)(TTA),Phen % 5tk
Fig. 6 Emission spectrum of Eu(BA) (TTA),Phen

EHEERA TTANNA, RFENEHEBARE
iy, i1 F 591, 614 ] 652 nm, D B T B F°D,
—'F,,°’D,~>"F,,’D,—~>F, BT, W R B 2 46. 711,
422,355, 4.297, HO°D,—~"F, BOEI N BYAE N R
RERR, T — THBEBMNEKIT, D —~7F X2, 2
BNIKT . BIBIRET D, —~'F, mAF BRI D,
—'F,, ZREAPIVEE S ATV EC LI A B W ARG, R
EEREBHNEBM, BINMIZESYIBYASTYOERHRT
MEE, HESE D~'F(G=0~DNS TR A5 E
12 BIENER, MR\ SRR,
2.3 WHIFEBHRAEBRICIERE

HIEBER A OHBE T A T IMNLRILB B
MR DRI AR SR AT Y T o ®, mRINT T
MR HBEENITERH,

AERERAREK NNE ST1Z% IO EIF
REHE, SN SRS YOS RIRIER, & 571
MSHENEENNERE, R AKRSEEIIN 614 m,
AN HesR E R 2 98. 235 ] 108. 762, L BN S
IV BHTRE, RIMNE R SORER RS
2.4 I AZEDRIE DT

N RIS BY R S 00 580 2= A8 X ED L@ I T
ME™ BRIE 3, MABREATERAIH

%3 BBt BHERIEHE

Tab.3 Printability result of the rare earth fluorescent ink
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