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Abstraet 
Pr3+- and Ho3+- temary complexes usfng gIycine (G) and leucine (L) as primary Ugands and 2.3 ­

butandJol (BD) as secondary Ugand exhJblt onJy one Ouorescence bando However, in the case of similar 

complexes of Sm3+, three fluorescence bands have been observed. The assignments of the fluorescence 
bands have been gtven. 

Key words: Fluorescence spectra. Pr3+. Sm3+. and Ho3+ ternary amlno actd complexes. 

Estudios de fluorescencia de complejos 

amino ácidos ternarios de Pr3 

+, Sm +, 


y H0 
3 

+, en solución acuosa. 

Resumen 

Complejos temarios Pr3+ y Ho3 
+ usando gllcJna (G) y leucina (L) como Ugandos primarios y 2.3 ­

butanodJol (BO) como ligando secundario, exhiben solo una banda de fluorescencia. 5Jn embargo. en el 
caso de complejos s1mJlares de Sm3+. tres bandas de fluorescencIa han sido observadas. La asignación 
de las bandas de fluorescencia ha sido realizada. 

Palabras claves: Espectros de Ouorescencia. complejos ámino ácidos ternarios Pr3
+, Sm3

+ , y H03
+ 

Introduction Experimental 

The absorptlon spectra oC lanthantde bl ­ The complexes oC Pr3
+ , 5m3+. and H03+ 

nary and ternary amiDo acJd complexe5 have with amJno acid glydne or I uclne as prtmary 
been a subJect of recent study in tlús laboratory ligand 2 .3 butancUol as secondary Iigand in the 
11-71. The Ouorescence spectra using optlmum molar ratio 1: 1: 1, 1 :2: 1 and ): 1:2 have been 
excltatlon wavelenglh in the case of Pr3+. Sm3 +, syntbesized by Lhe usual method [81 . '!be re ­
and Ho3+ ternary complexes. usrng glydne and agents used were of AR grade. PrCb. 6H20. 
leucine as prtmary lIgands and 2.3- butandiol as 5mCls. and HoCb.6H20 (99 .990/0 pure) were sup­
secondary Ugands are reported in the present plled by lndian Rare - Earths llmiled . The CODl­

papel". plexes were crysta1.Uzed under vaccum. The coro ­
positlon oC th complexes was verlfied by canying 
out lheir elemenlal analysls. The fluores­
cence spectra were recorded on "Hitachi F -3000" 
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fluoreScence spectrophotometer in the regio 
450 nm - 700 nm In triple dIstiUed water wilh an 

accuracy of ± 0.1 run. The optlmum excltatlon 
wavelength was delermined by carrytng out pre­
sean of lhe exdtation wavelength. 

Results and Discussion: 

The Ouorescence spectra of all the comple­
xes of Pr3+ under study have been giVen In Figs. 
1 and 2. The varlation oC ligands and the1r molar 
ratios has litUe effecl 00 lhelr spectra. Coose­
quenUy. COI' Sm3+ and Ho3+ onJy representatlve 
spectra COI' thelr slm1lar complexes with Glycine 
and 2.3 - butandIol in the molar ratio 1: 1: 1 have 
been given in 6gs. 3 and 4 respectively. 

Pr3+ C.úmplexes: Fluorescence oC Pr3+ ler­
nary a.mJno add complexes lUlder study in 
aqueous solution were studied uslng exdtation 
wavelengths (Aex)= 444. 469. 482 and 590 run, 
which correspond to absorptloo peak.s oC these 

t.300 

t 
w 
U 
Z 
W 
U 
l/l 
W 
a:: 
O 
:::> 

PrG1(B O), 

PrG1(BQ)·
I 

Pr G, (B 0)2 
So Ivent ~ Water 

WAVELENGTH en m) ~ 

Flg. 1. F1uorescence Spectra ofPr3+ in terna.ry amJno ac1d complexes. 

complexes. Jt Is lnlerestlng lo nole fual onJy one 
fiuorescence peak al 482 nm Is obtained lrres­
pecttve oC excltatlon wavclength (lable l. 6gs. ) 

and 2). However. fue maxtmum Ouorescencewas 
obtained when Aa 15 kept at 444 nm. Thls exci­

tatlon corresponds to fue transttlon sH4 -+ 3P2. 

The most intense em1ss1on band centered al 482 
nm indicates thal the non-rad1atlve transltions 

from lúgher levels 3P2 and 3po are more pronoun­

cedo resulUng in the increased population of 3po 
level. whIch in tum results in a strong emisslon 
band through the radiatlve transltioo to the 
grolUld leve1 114. It ls Curlher observed that 
fluorescence quenching increases with the ln­
crease lo concentraUon oC the ton whIch has been 
lested rol' 0 .01 M. 0 .05 M and 0.1 M concentra­
Hoos. Our results agree wlth the Ouoresceoce oC 
Pr chelates (91 and Pr3+ in different environ­
ments [101. The band at 525 nm may be attrlbu­
ted to the solvent waler used . 

1 , 300.
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Fig. 2 Fluorescence Spectra of Pr3+ in ternary arnlno acid complexes. 
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Fig, 3 Fluorescence Spectra of Sm3
+ in terruuy amino acJd complexo 
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Table 1. Observed values of wave1englh (~) and energy (v) of various f)uorescence peaks for 

lanthan1de amino acid complexes in aqueous solulion. 

Emission 
Compler Exc1talion AssJgnmenl 

A.lnm) A. (nm) v (cm,l) 

Pr Gl (BDh 444.0 482.6 20721 3Po -t 3& 

Pr G2 {BD)l 444.0 481.6 20764 3PO -t 3H4 

Pr G1 {BD12 444.0 482.4 20729 3po-t 3f14 
Pr L} (ED)1 444.0 484.0 20661 1>o-t 3H4 
Pr lJl (BD) 1 444.0 481.6 20764 3po -7 

3H4 
Pr L1 (BD12 

Sm Gl (BD)J 

444.0 

401.0 

482.0 

642.8 

20746 
15556 

3pO -t 3& 

4G5/ 2 -7 
6

H9/2 

595.6 16789 4G5/ 2 -7 6H7/ 2 

SmG2(BD)¡ 401.0 
560.4 
643.0 

17844 
15552 

4G5/2 -7 
6

H5/2 

4G5/2 -7 
6

H9/2 

595.8 16784 4G5 /2 -7 6H7/ 2 

Sm Gl lBD)z 401.0 
560.6 
643.2 
596.0 

17838 
15547 
16778 

4G5/2 -7 6 HS /2 

4G5/2 -7 
6 H9/2

4 6
GS/2 -7 H7/2 

560.4 17844 4G5/2 -7 6Hs/2 
Sm Ll (BDI1 401.0 643.2 15547 4G5/2 -7 6H9/2 

595.4 16795 4G5/ 2 -7 6H7/ 2 

Smla (BDll 401.0 
560.6 
642.2 
595.6 
560.4 

17838 
15571 
16789 
17844 

4Gs/2 -7 
6

HS/2 
4GS/ 2 -7 

6H9/2 

4G5/2 -7 
6 H7/2 

4G5 /2 -7 
6H5/2 

Sm Ll (BD12 401.0 642.6 15562 4Gs/2 -7 6H9/2 

595.4 16795 4G5/ 2 -7 6H7/ 2 
560.6 17838 4GS/2 -7 ~5/2 

Ho Gl (BDh 451.0 556.2 17979 5F4. 5S2 -7 5¡s 

Ho G2 (BDll 451.0 551.8 18122 5F4 . 5S2 -7 5¡s 

Ha Gl (BD)z 451.0 551.6 18129 ~4. 5S2 -7 5¡s 

Ho Ll (BD)l 451.0 555.8 17992 5F4 • SSz -7 518 
Hola (BDIl 451.0 556.6 17966 ~~. 5S2 -7 'Srs 

Ho Ll (BD)2 451.0 551.2 18142 ~4. 5S2 -7 ~8 

a: Sm3+ Complexes: 'Ole maximum JIuores-
G = Glycine cence was observed by exctlaUon Wiili wave-
L = Leucine lenglli (x."J= 401 run. which is lhe most inlense 
BD = 2 . 3- butandlal peak lo absorpUon in llie visible region. Three 

Ouorescence peaks al 642. 595 and 560 nm have 
been recomed for all sm3+ ternary amino acid 
complexes (Fig. 3 and Table l' which on energy 
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conslderatlon may be asslgned to 4G5/ 2 -i ~9/2. 
405/2 -+ ~7/2. and 40 5/ 2 -+ ~/2 transltlons 
respecttvely. Wlth the change of llgands. a very 
smaU change in fluorescence lntensity ls obser­
ved. The fiuorescence peak at 561.8 nm was also 
reported in the case of Sm3+ thenoylt:rtfluoroace­
tonate chelale at 77°K 111). 

Our results for peaks at 560 nm and 595 
nm aleo agree wtth those for nltrogen donor 
lJgand complexes 111.12). However. they differ 
from those ofSm3+ complexes ofbenzolc actd and 
ita derlvatlve in methanol (13). where no Ouores ­
cence was observed. wblch my be due to the 
poss1bility of the transfer of an electron from the 

organic part to the Sm3+ ion with Its reduction to 
Sm2 

+ \141. 

Ho3+ Complexes: Aqueous solution oC 
Ho3+ amino acid complexes under study were 
excited by Aa =361 (Sla -+ 3!i6). 451 (518 -+ 5GS). 
538(518 -+ 5F4) and 642 nm (5la -+ 5F5). Weak 

fluorescence was observed when excited wit.h 
451 run. In other cases fluorescence could nol 
be recorded. Change of Iigands and their molar 
ratlos did not produce much change In Ouores­
cence intensity. The Ouorescence peak may be 
asslgned to SF4 . 5S2 -+ 518 (Fig. 4 and Table 1). 
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Flg. 4 Fluorescence Spectra of Hoa.- In temary amino acid complexo 
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