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Tab. 1 Llemental analysis of the complexes

C H N RE
complexes — -

theor, exp, theor, exp, theor, exp, theor, exp,
LaR(NO;);+2H,0 41.85 41,23 4,27 4,03 8.72 8.69 17.29 17,62
CeR(NO;);»3H,0 40,87 39,98 4,42 3.88 8,51 9,17 17,03 17,12
PrR(NO;3);+3H,0 40,83  40.68 4,41 3.91 8,51 8.62 17.11 17,32
NdR(NQO;);+2H,O  41.57 41,25 4,25 4,32 8,66 8,94 17,83 17,12
SmR(NO;);2H,0 41,26 40,94 4,21 4,23 8,59 8,68 18,45 17,94
EuR(NO;);-2H,0 41,18 41,34 4,20 4,28 8,58 8,69 18,61 19,07
GdR(NO3);+2H,0 40,97 41,40 4,18 4,01 8,52 8.78 19,14 19,59
TbR(NQO;);.2H,0 40,83 41,29 417 4,13 8,51 8,56 19,29 19,67
DyR(NO;);-2H,0 40.65 41,53 4,15 4,09 8,47 8,68 19,65 20,02
ErR(NO;).2H O 40,42 41,04 4,13 4,40 8,42 8,67 20,11 20,18
YbR(NO;);+2H,O 40,14 39,43 4,10 3,88 8,36 8,64 20,65 21,13
Yb((NO3);.2H,0 44,62 44,99 4,56 4,08 9,30 9,35 11,80 12,16
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Tab, 2 The molar conductivities of the complexes in ethanol and water (298K)

C x103(mol-L71) Ix10"%(uVecm™1) A(Q2 cm?emol™1)
complexes
water  Et, water  Et, water Et,
alc, ] ale, ale,

LaR(NO;);°2H,0 1,12 0,98 4,05 29 362 30
CeR(NO3);°3H,0 1,07 1,85 3,90 42 364 23
PrR(NO;);.8H,0 1,61 1,03 5,48 . 35 340 34
NdR (NO3);+2H,0 1,10 1,18 3.70 32 337 27
SmR(NO;);+2H,0 1,21 1,26 4,08 40 337 32
EuR(NO;3);+2H O 1,00 1,02 3,55 35 355 34
GdR(NO;);+2H,0 1.01 1,09 3,60 36 356 33
TbR(NO;);+2H,0 1,18 1,12 4,07 38 346 34
DyR(NOs);-2H,0 1.68  0.97 5.60 32 330 33
ErR(NO;);+2H,0 1.16 0,97 4,05 32 348 33
YbR(NO;);:2H,0 1,51 1,06 5.08 36 336 34
YR(NQO;);-2H,0 9.34 1,14 3.20 44 343 39
Y(NOj3);+6H,0 1,25 4,40 352
C,sH3,CIN, O, 1,51 1,55 3.30 46 219 30
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Tab, 3 Data of X-ray powder diffraction of the compounds (Cu target)
compounds 20(°) I/I, d(3) compounds 200°)y I/I  d(R)
7.35 10,00 12,03 7.89 10,00 11,20
10,50 5,63 8,43 24,32 8,75 3,66
LaR(NO;);2H,0 TbR(NO;);-2H,0
14,90 8,37 5,94 20,15 8,57 4,41
8,30 3.28 10,65 19,50 8,30 4,55
17,20 2,97 5.16 21,20 8,30 4,19
7.54 10,00 11,72 7,70 10,00 11,48
8,25 7.31 10,72 8,25 6,70 10,72
CeR(NO3;);+3H,0 DyR(NOQOj3);-2H,0
17,20 4,11 5,16 10,35 2,62 8,55
10,20 3.60 8,67 18,25 2,19 4,86
15,55 2,06 5.70 15,50 2,15 5,71
7.60 10,00 11,63 7.80 10,00 11,33
8,10 6,16 10,92 15,60 2,23 5,68
PrR(NO;)3-3H,0 ErR(NO;);+2H,0
10,29 4,60 8.59 16,70 2,00 5,21
9,02 3.23 9,81 13,75 1,96 6,44
13,90 2,88 4,95 21,80 1,69 4,08
7,70 10,00 11,48 7.60 10,00 11,63
10,40 7,07 8,51 10,20 3.22 8,67
NdR(NO;)3+2H,0 YbR(NO3)s+2H,0
8,20 6,76 10,78 16,82 2,79 5,27
9,10 3,77 9.72 12,08 2,70 7,33
19,18 2,12 4.63 16,43 2,70 5,39
7.70 10,00 11,48 7,70 10,00 11,48
8,35 6.62 10,59 8,37 3,90 10,56
SmR(N03)3-2H20 YR(NOg);'ZHzO B
10,40 5.38 8,51 17,30 3,00 5,13
8,90 3,47 9,94 22,15 2,95 4,01
18,15 2,10 4,89 22,85 2,86 3,89
7.70 10,00 11.48 31,60 10,00 2,83
9,75 7.87 9,07 16,90 3.50 5,25
EuR(NQO;);*2H,0 R-Na
18,05 3.47 4,91 21,70 3,26 4,10
20,64 3.25 4,30 15,70 2,60 5,64
15,35 2,87 5,77 24,10 2,57 3,69
7.70  10.C0 11,48 9,50 10,00 9,31
10,30 8,25 8.59 11,70 9,69 7,53
GdR(NO3}3+2H,0 Sm(NQ;)3+6H,0
20,54 3.50 4,32 19,47 5,63 4,56
18.10 2,63 4,90 21,74 5,25 4,10
25,04 1,98 3.96 20,93 5,12 4,24
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Tab, 4 The cbemical shifts of R-Na and complexes (Sppm related to TMS)

d ppm
compounds
phenyl methyl methylene hydroxyl
proton proton proton proton
R-Na 6~8,4 0,7~1,35 3~3,56 4,4~4,72
NnR(NO3)3-2HZO 6.4~7.6 1~1.4 3,2"\-’3.76

EuR(NO;);-2H,0 7~8,36 1,2~2,2 3.44~4,44
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Tab, 5 Data of fluorescence spectra of {he complexes in ethanol

Cx10 Amax

complexes — - : -
(mol.L71) EX(nm) . EM(am) (1)
LaR(NOj;);+ 2H,0 1,96 518 582 (54,39)
" CeR(NO;3)3+3H,0 1.85 522 587 (42.,79)
PrR(NOj);-3H,0 1,03 537 576 (59,75)
NdR(NO;);-2H,0 1,18 529 580 (44.95)
SmR(NO,);-2H,0 1,26 533 578 (56,03)
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EuR(NOj;);+2H,0 1.02 533 578 (52.65)
GdR(NO;);3-2H,0 1,09 535 577 (57.06)
TbR(NO;);+2H O 1,12 532 579 (52.16)
DyR(NO;);-2H,0 1,94 521 582 (48.3)
ErR(NO;);+2H,0 1,94 518 582 (47,91)
YbR(NO;);-2H,0 1,06 534 578 (58,44)
YR(NO;);+2H,0 1,14 536 577 (55.06)
CysH3;N,0;Cl 1.55 524 572 (69.88)
R-Na 1.60 532 582 (66.9)
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Study on the Synthesis and Properties of Coordination
Compounds for Rare Earths with Rhodamine B

Li Linshu Wang Ruifen Yang Yansheng* Li Yuangying

Abstract

Twelve solid coordination compounds of RE (Y, La, Ce, Pr, Nd, Sm, Eu,
Gd, Tb, Dy, Er, Yb) with Rhodamine B were prepared, Their compositions were
confirmed by elemental analysis, molar conductance, and thermal amnalysis,
Coordination between the ligand and the RE ion was proved by X-ray powder
diffraction and UV spectra, The coordinated function groups of the ligand were
examined by IR and 'H NMR speclra,
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