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Synthesisand Properties of Rare Earth Samarium Polyacrylamide
Luminescent Materials

QIU Shuo, LI Yun-Tao, DU Teng
( College of Chemical Engineering, Shaanxi University of Science and Technology, Xi’an 710021, Shaanxi, China )

Abstract: A luminous ternary complex Sm/Gd(DBM)sphen was synthesized by coordination of samarium
using dibenzoyl methane (DBM) as the first ligand, 1, 10-phenanthroline (phen) as the second ligand with
samarium chloride in ethanol and with Gd** as sensitizer. The obtained samarium ternary complex reacted
with acrylamide (AM) to produce a bonded rare earth polyacrylamide (PAM) copolymer [ Sm/Gd
(DBM)sphen/fPAM ) . The composition, structure, fluorescence properties and stability of complex and
copolymer were characterized by means of elemental analysis, Fourier transform infrared spectroscopy, UV
spectroscopy, fluorescence spectroscopy and thermogravimetric analysis. The research results showed that
the luminescence performance of Sm/Gd(DBM)sphen/PAM was better than that of Sm/Gd(DBM)sphen.
The emission characteristics of SM/Gd(DBM)zphen/PAM at 559 nm, 597 nm and 643 nm originated from
the transitions between “Gs, and ®Hs,, *Gs, and ®Hop,, Gy, and ®Hg,. The non-luminescent Gd* had a
significant enhancement effect on the fluorescence intensity of luminescent Sm**.
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(M), Er CIT) S5M: 48875 o0 7 B s, il
#HIW L E TR MILRY), IR IXERE
PR AR TE 2L KT BRG T 4RE A I Y RRAE A R 18
P, HLAEE I AR 32 3 T i ™, 2002 4F, Y caol™
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Table 1 Element analysis results of samarium quaternary
complex

i 5 5%
Sm Gd C H o) N
SEPRfE 749 7.84 6820 412 954 279
Pl  7.34 765 6713 365 823 288

2.2 LIRS Sy AR

Sm/Gd(DBM)zphen Bt & 9 1 £1 40 1z ' 13 UL
K 1. Kb, 1598 cm™ &bk DBM (s i 2 4 4k
B, AN 1 47 N S B — NSO ER
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Fig. 1 Infrared spectrum of Sm/Gd(DBM)sphen
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Fig. 2 Infrared spectrum of Sm/Gd(DBM)sphen/PAM (a)
and polyacrylamide (b)
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Fig. 3 Ultraviolet spectra of Sm/Gd(DBM)sphen/PAM (a)
and Sm/Gd(DBM)sphen (b)
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Fig. 4 Excitation spectra of Sm/Gd(DBM);phen/PAM (a)
and Sm/Gd(DBM)zphen (b)
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Fig. 5 Emission spectra of Sm/Gd(DBM)s;phen/PAM (a)
and Sm/Gd(DBM)phen (b)
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25 HMBEMESH
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#FHHR Y 55%, Sm/GA(DBM)sphen/PAM (%) 43 iff Tt &
B 5 1 Sm/GA(DBM )gphen A AT i &5 , iX 3 H PAM
AL = T B A R ReE 1

#2 Sm/Gd(DBM)sphen 1 Sm/Gd(DBM)zphen/PAM 7
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Table 2 The integral areas and absorbance in fluorescent
emission spectra of Sm/Gd(DBM)sphen and
Sm/Gd(DBM)sphen/PAM complex hybrid

BT W
140.58 0.02370
303.45 0.04967
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Fig.6 Thermogravimetric curves of Sm/Gd(DBM)sphen/
PAM(a) and Sm/Gd(DBM)sphen (b)
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