DOI:10.13656/j.cnki.gxkx.2012.01.003

Guangxi Sciences 2012,19(1) :64~68

N -3- N *
Synthesis and Characterization of the Binary and Terna-
ry Complexes of Rare Earth with 3-Thiopheneacetic acid
and 1,10-Phenanthroline
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Abstract; Four solid complexes of rare earth with 3-thiopheneacetic acid and 1.10-phenanthro-
line were synthesizedsand the general formula of these complexes was proved to be REY;2H,O
and REY;phen (RE=Eu,Sm; Th=3-Thiopheneacetic acid, phen= Phenanthroline) by element
analyse and titration analyse. These complexes were characterized by IR spectroscopy, UV-
spectroscopys Fluorescent spectrum and TG-DTG. The results showed that RETh; phen had
better thermal stability than REY3;2H,O,and that adding the second ligand could enhance Eu’”
or Sm’" ion fluorescence intensity.

Key words: Europium ([l ) s samarium ([l ) , 3-thiopheneacetic acid, 1, 10-phenanthroline, lumi-

nescence properties

, 41 . ,
s s [1~9]
o 0,S
937
° 37 ’ N -
12011-09-07 8- v 8 >
:2012-01-13 . )
19702, ; ; RE(Th);2H. O RE(Th);
phen(RE=Eu,Sm; Th=3- s phen=
* (201010LX306) ) A
(0710A001) ’ ‘ )
‘s D TGDTG .

64 Guangxi Sciencess Vol 19 No. 1;February 2012



1.1

RE, O; (RE=Eu.Sm)
, 99.9%, 3-

(3-Thiopheneacetic acid)

o 1:10 (1,10-Phenanthroline)
1.2
PE-2400 Series |
» Nicolet NEXUS 670 Fr-IR ,
KBr ; 4000~400 cm ',
TU-190
) Hitachi F-3010
( 3.0nm; UVv-
42) . Perkin-Elmer TGA7
, 10ml/min,
800°C » 10°C /min,
1.3
1.3.1 N
,  20ml ,
1.3.2 . 3
1 mmol : 3 mmol
20ml3- (3mmol) o
pH =5.8 s, 60 °C
30min 120min
, 24h, )
) 50°C o
1.3.3 . 73- - 4
20ml3- (3mmol) )
1 mmol )
, pH =5.8
,»  607C 30min
120min s 24h,
, o 50°C
2
2.1
(1:1D
, , EDTA
(Sm’" . Eu’") o 1,
1 ) )
2012 2 19 1

RETh; 2H, O(RE =

Sm:ﬁLeEu;%i,Th:B_ )7
RETh; Phen(RE=Sm*" ,Eu*" , Th=3-
sPhen=1,10- )
1

Table 1 Composition of the complexes

Complexe RE(Y%) CCY%) NCY) HYD SCY%)
SmTh;2H, O (éi 2é> <§é§§> - (i ?é) (12 :(4)>
EuThs2H; O (giéé (25)22 - (é ?i) (1; 7)§>
SmThohen 100l (r7n D o 1510
EuTh; phen <§g: ﬁ) (i; Zi) <2: ??) (Z: gj) <£: %)

. Brackets for the theoretical value.
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Table 2 Major IR spectra data of complexes
Th™ (em™ 1) Phen(cm™ 1)

Complexe ycoo—us  ycuoan AY  Ye—c  Yoox  dc-m

SmThs2H, O 1549 1427 122

EuTh;2H,O 1549 1427 122

SmThsphen 1606 1427 177 849,727

EuTh;phen 1606 1427 179 849,730
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Fig. 1 IR spectra of binary complexes(a,b) and ternary

complexes(c,d)

(a)EuTh; 2H, O, (b) SmTh; 2H, O, (¢) EuTh; phen, (d)

SmTh; phen.
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Fig.2 UV spectra of ligand

(a) ,(b)3- .

(a)3-Thiopheneacetic acid, (b)1,10-Phenanthroline.
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Fig. 3 UV spectra of binary complexes
a.SmTh;2H,O,b. EuTh; 2H: O.
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Fig. 4 UV spectra of ternary complexes

a. SmTh; phensb. EuTh; phen.
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Fig. 7 Emission spectrum of SmTh;2H, O
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Fig.9 TG-DTA curve of complex EuTh; 2H, O(a) and
EuTh; phen(b)
F0.5
1001 @)
0.4
90
03~
- =}
%0 o2 £
= 701 )
= 0.1
o 2
60- Lo a
50 F-0.1
40 T T T T T T T -0.2
100 200 300 400 500 600 700
7(°C)
0.5
100 (b)
904 0.4 _,;
3 ¢l 03 E
% 80 §
& 701 0.2 O
607 01 <
501 0
401 01
0 100 200 300 400 500 600 700 800
7(C)
10 SmTh;2H>,O(a)  SmTh; phen(b) TG
-DTA

Fig. 10 TG-DTA curve of complex SmTh;2H,O(a) and

EuTh; phen(b)
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