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ABSTRACT. The cadmium(I}-carboxylate complexes of moneocarboxylates and poly(acrylic acid)
(PAA) in an agueous solution were investigated using '“Cd NMR spectroscopy. From these spectral
data the chemical shifts of the monocarboxylate (eg. acetate, benzoate and propanoate} complexes of
Cd{I) were evaiuated (CdL*: —22 to —24 ppm range; CdL,: —39 to —40 ppm range; L: carboxylate).
The chemical shift of cadmium(Il) bound on PAA changed in value from —36.6 to —38.2ppm when
the [PAA]/[(Cd] ratios were varied from 12 to 118 eg/mol at 2 constant pH of 6. The "Cd chemical
shift was sensitive to the change in solution pH: the chemical shift changed from 1.6 to —37.6 ppm
when the pH was rasied from 1 to 6 at a constant [PAA]//[Cd] ratio of 39 eq/mol. These results show
that under these conditions, the dominant species formed in solution is 1:2 complex (CdL,), and 1:1
complex (CdL'} is only formed at low pH, when polyanion concentration is low.
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Fig. 1. The plot showing the counterions effect on
130d chemical shift: (a) perchlorate, (b) sulfate, {c)
nitrate.
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Fig. 2. The series of plots showing the 'Cd chemical
shift change of cadinium complexes of: (a) benzoate,
(b) acetate, (c) propanoate.
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Table 1. The individual "“Cd(Il) chemical shifts of the
Cd(ID-carboxylate complexes in an aqueous solu-
tion

Ligands pK.” logB® logB; Sfb i &

Benzoic acid 400 101 165 —04 —-2L7 —3990
Acetic acid 458 124 186 -03 —221 —400
Propanoic acid 468 119 186 —04 —241 —403

“From ref. 25, *Given in ppm relative to 0.1 M Cd(CIO,)
aquecus {D,O) solution.
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Fig. 3. The °Cd NMR spectra of Cd(II) bound on
PAA in an aqueous solution: [Cd(ClO,),] varied from
204X 107 to 204X 1072 M:; [PAA)=0.24 eq/L; pH=
6.
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Fig. 4. The plot showing the "Cd chemical shift cha-
nges due to variation of pH: [Cd(CIO,),)=6.12x 10"
M; [PAA]=024 eq/L.
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