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: Tb(L1)s - H20, Tbh(L2)s -

4H;0(L1= CsHs CH COO™ , L2 =Cs HsCH(OH) COO" ) IR 'H NMR
5Dy =" Fs : 5
, T , ,
: 0614 3 DA : 1000-0593(2007) 07-1279-04
1
11
, Th2Os =99 95%, (HL1) (HL2)
, >99 0%, 299 0%,
, C H PE-2400 :
(sl 4.8 EDTA : NEXUS670FT ,
2003 Bruker AG400 : DDS 11D
el Th®* ,DIS1 (25 ) )
, 1mmol- L%,
, SPEX 1934D , 298 nm,
1 mm; SHIMADZU RF
5301PC ,
? 3 nm; TX-4
12
, 1 1 1 6 ,
, , ThCls , , HCl,
, TbCls - xH.0(x=6- 8)
, 13
) ) (1) [Tb(L1)s - H20]

) 1 5 mmol ThCl; - xH-0, 4 5 mmol
(HL41) , 4 5 mmol ,

: 2006-03-16 , : 2006-06-28
: (20461002) , (NJ06047) ‘513"
, , 1961 , e mail : nmglwx @163 com
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, , , 2h
55 3h , 1h, 55 2
, 15h 21
, 1 ,
( 8 10 mL) 70 , Tb(L1)s - H20, Tb(Lz2)s + 4H0, (L. =
Tb (Li1)s - H20, (L1 = Cs HsCH2COO™ , L2 = CsHsCH(OH) COO")
Cs HsCH.COO" ) , 92 % 7.8 254s.cmf-
(2) [Tb(L2)s - 4H20] mol "1,
15 mmol Tb Clz - xH20, 4 5 mmol
(HL2) ’ , Table 1 Composition analysis ( %) and molar conductivities
’ ’ Am(s-cm?- mo ') (25 ) o complexes
, , , 15h C H RE Am
(Tb Tb(L1)s - H20 49 39(49.51) 354(398) 27.11(27.29) 7.8
) 55 3h ‘ 1h Tb(L2)s- 4 HoO 42 31(42 12) 3 74(384) 2342(2323) 254
55 ,
(8 10mL) 22
70 , : Th(Lz2)s -
4H,0(L2 =GsHsCH(OH) COO") , 92 % 2

Table2 Major IR spectra data of ligandsand complexes
Compl ex Vo—y (H20) 6o_H(H20) V C—H(CsHs) V =c (CsHs) 5c_H(C6H5) Vas(COO-) Vvs(COO-) do—H Vco

LiNa- nH20 3422 1627 3 026 1494 706 , 688 1571 1 386
Th(L1)s- H2O 3423 1630 3 025 1 496 708, 683 1546 1403
L2Na- nH,O 3457 1626 3062 1492 727 , 690 1608 1415 1300 1063
Tbh(L2)s- 4H2O 3456 1 630 3 063 1497 739 , 696 1599 1 387 1280 1057
: Vas Vs , 1057 cm *@c.o) 1280 cm 0 —on)
\Vas (COO ™) , C—OH
25cm ' ,vs(COO™ ) 17
cm b, Av Av 23
'H NMR
n 3405 1630cm* : 3 'H NMR
, ()
Vs (COO™) Vs(COO™) , ,
Av Av | Manhass'®! , TH** 4f
() ,
1063 cm! ,
@c-o) 1300cm '@ —on),
Table3 *H NMR spectrum of ligands and complexes
Complex —COOH —Cs Hs —CH2— _(l:H_ —OH
Cs HsCH2COOH (HL 1) 12 33(s, H) 7.33 7.22(m, 5H) 3 56(d, 2H)
Tb(L1)s H20 - 7.21 7 15(m, 5H) 3 35(d, 2H)
Cs HsCH(OH) COOH(HL?2) 12 61(s, H) 7.42 7.27(m,5H) 5 02(s, H) 5 84(s, H)

Tb(L2)s - 4H20 - 7.23 7.02(m, 5H) 4 89(s, H) 3 45(s, H)
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7
24 22831cmt TH* *Da
, 20450 cm™*,
1 2 >Da4 (20 450 cm™*) 1]
800
Tb**
600
] °Da ,
4
.a‘ 400
£ 25
5 200 3 nm ,
2 4
0 *Ds " Fs
v v T ) >
300 400 500 600 700
Wavelength/nm 5
Fig 1 Phosphorescence spectra of Cs HsCH, COOH (
) ( (G
2 6001 ' ’
2 0001
3 , ,
.E' 1 5001 )
g 1000 5
500 ,
0 1 T[ ] T[
Wavelengthvnm , ,  Tb** °Ds
Fig 2 Phosphorescence spectra of Cs HsCH(OH) COOH , ,
416 nm 24 038 cm™* TE* [10]
, 438 nm
Table 4 Huorescence emission spectra data of coor dination compounds
Complexes  Aex/nm_ 5Da »" Fs Aem/nm, /au  5Ds 5" Fs Aem/nm, l/au  5Ds 5" Fa, Aen/nm, /au_ 5Ds -" F3,Aem/nm, l/a u
Tb(L1)s- H20 261 490.0,18 6 546.0, 31 8 584.0,8 90 621 0,2 37
Th(L2)s - 4H20 231 494 0,88 3 553 8, 160 3 587. 6, 15 80 621 0,6 10
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Synthesis of Two Different Sructural Aromatic Carboxylic Acid
Complexes with Terbium by Solid Sate Reaction at Low
Temperature and Sudies on L uminescence Property

L1 Wen-xian, ZHAN G Rui-ping, GUO Le , XIA Ha-ting, CHEN Li-juan
College of Chemistry and Chemical Industry, Inner Mongolia University , Hohhot 010021, China

Abstract Two solid complexes of terbium with phenylacetic acid (L1) and phenyl-hydroxylacetic acid (L.) were synthesized by
lid state reaction at low temperature, and the complexes were characterized by chemical andyss. Blemental analyss and rare
earth coordination titration studies suggested that the composition of the complexesis Tb(L1)s - H20 and Tb(L2)s - 4H20 re-
ectively. IR spectraand *H NMR studies indicated that the coordination fashion of the two ligands with Tb( ) is different.
Theligand (L1) is bonded with Th( ) ions by two oxygen atomsin carboxyl group which coordinate as a symmetrical chelate
bidentate group. The ligand (L2) is bonded with Tb( ) ions by one oxygen atom in carboxyl group. The molar conductivity in
DM SO slvent indicates that all complexes are norrelectrolyte. The fluorescence spectra of complexes and phosphorescence spec-
tra of the ligands showed that al of the two ligands were sensitized differently by Tb** ionsfor fluorescence intensity , which in-
dicates that the triplet state energy of ligands and the different structure of complexes play an important role in the luminescence
of complexes. Fluorescence intensity of Tb(L1)s - H20is smaller than that of Tb(Lz2)s - 4H20. S the structure of ligand car-
boxylic acid has an efect on Th®* luminescence in these complexes.

Keywords Terbium; Different structural aromatic carboxylic acid; Low temperature solid state reaction; L uminescence

(Received Mar. 16, 2006 ; accepted Jun. 28, 2006)



