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Complexes of Rare Earth
with Phenoxyacetic Acid and 1, 10-phenanthroline
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Abstract Four new solid complexes of rare earth (III) with phenoxyacetic acid and 1, 10-
phenanthroline were synthesized , and their com position, solubility and molar conductance were
studied. The bonding characterstics between RE" . POA and phen were established by means
of IR spectra, UV spectra, TG-DTA analysis and XRD technique. The formula of com plexes
is RE (POA)3° Phen (RE= Nd, Gd, Dy, Lu, POA= phenoxyacetic acid; phen= 1, 10-
phenanthroline), with 8digand-number of RE" .
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Table 1 The composition of the complexes
RE C N H
Complex (% ) (% ) % ) % )
(
() 18.48  55.66 358 3. 68
Nd(POA)s* Phen (18.54) (55.54) (3.60) (3 73)
( )°
() 19.84  54.65 357 3. 60
Gd(PO A)3* Phen (19.88) (54.62) (3.54) (3 67)
( )°
i) 20.44  54.41 355 3. 68

Dy( PO A)3° Phen (20.41) (54.26) (3.52) (3. 64)

((HI) )* 20,60 53.22 356 353

Lu( POA)3” Phen (21.64) (53.42) (3.46) (359

* . Theoretic values in parentheses.
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Table 2 The colour solubility and molar conductivity of
complexes
Complex Colour l\/l((izorc;(;r:du;z;ril)es
( )’ 1689
(IT)Nd(POA)3° Phen Pale red powder
( )’
(IIl') GA( PO A)3° Phen W hite powder 15.76
( ) . 11. 23
(1) Dy( POA)3° Phen White powder
( )?
(IIl') Lu(POA)3° Phen White powder 13.45

>

s DM SO
chloroform  benzene; soluble in DN F, DM SO, hot PY.

; Solubility Unsolublein ethanol,

IEAE 20009 20 % TES 1B
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Table 3 The UV spectrum of ligand and complexes

Al A2 A3
Complex max (nm) max (nm) max(nm)
HPO A 220 280
Phen 202 230 274
( )
(I )Nd( POA)3° Phen 200 225 269
( )
() GA(PO A)3* Phen 200 224 269
( )
(1) py(POA)3 Phen 200 226 267
( )
(I1) Lu(PO A)3° Phen 200 225 270
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Fig. 1 UV of Nd (POA)3° Phen
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Table. 4 The frequences and assignments of each characteristic absorptive peaks in IR spectra of ligand and complexes

POA~ (em™ 1) Phen (cm™ ')
Complex v H Vg)OOH ot 0 ye00- - /A yeoo- Ve- o Ve N Ve e Ve- | e
3012
HPO A ; gzg 1736 1095 1 599 1438 161 1236 - - - -
2 585
875
Phen - - - - - - - 1587 1622 738 -
( ) N l)(;’OA) : 1 625 1 428 197 1220 846 426
¢ 3 B B B Covered Covered 730
Phen
( () Cl)(;’OA> ) - - - 1633 1429 204 1220 846 427
Ph T ¢ 3 Covered Covered 730
) ) -
° - _ _ 846
Ph e(“ (IH) » roar 1033 1 206 1220 Covered Covered 730 426
) ) -
. B B B 846
- () Lu (POA); 1640 1426 214 1221 Covered Covered 730 426
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