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ABSTRACT. The simple and mixed ligand complexes of cadmium-oxalate-citrate systems have been
studied with differential pulse polarography at 25°C, in the solution with constant ionic strength, g = 1.0
(NaNOQ,) and pH 8.9. Using the graphical methods by DeFord-Hume and Schaap-McMasters, the overall
stability constants for the mixed ligand complexes, & ;, were found to be: log £,,=4.91, log §,=4.99,
and log £, =5.18, respectively. Various equilibria involved in the mixed system have also been discussed.
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Fig. 1. Differential puise polarograms of 0.2 mM Cd-
0.1M oxalate-citrate solutions, A; [Cit] = 0, B; [Cit] =
0.1M,C; [Cit] = 0.2M.
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Fig. 2. Plots of ~(Ep). vs log {Oxa). A; [Cit]=0, B;
[Cit] = 0.1M, C; [Cit] = 0.2 M.
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Table 1. Differential pulse polarographic data and F;
functions for Cd(II}-Oxalate system

[Oxa) -(E) G Fy F F, F
M VvsSCE div x102 x103 x10-4 x10-5
0.02 0624 700 02¢ 112
0.04 0636 670 062 154 147
0.06 0646 65.0 1.40 230 228 215
0.08 0654 637 267 332 296 246
0.10 0660 637 426 425 330 230
0.14 0671 622 1026 732 455 254
0.20 0682 60.2 2497 1248 576 238
0.30 0.696 585 7641 2547 8.17 2.39
0.40 0.706 565 172.33 43.08 10.53 2.38
050 0714 524 34641 69.28 1367 253
[Cd]= 0.2 mM, pH = 8.0, -(Ep;=0.584 V, (l},)s =73

div,, 1 div. = 50 nA.

Table 2. Differential puise polarographic data and £
“functions for Cd(II)-citrate system

[0)(3] _(Ep)c (fp)c Fﬂ Fl F2 F3
M VvsSCE div x102 x10-3 x10-¢ x10-5
002 0618 545 0.19
004 0632 555 055 1.36
006 0640 565 101 167 120 1.75
008 0646 555 164 204 136 1.76
0.10 0.651 554 243 242 147 247
0.14 0659 539 465 332 169 335
020 0.667 520 899 449 177 2.75
030 0677 493 2066 688 198 252
0.40 0685 47.0 4039 10.10 229 266
050 0691 445 68.06 13.61 253 262

{Cd] =0.2 mM, pH = 8.0, _(Ep)s =0.584 V, {fp)s =73
div., 1 div, = 50 nA.
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Tabie 3. Differential pulse polarographic data and Fy
functions for Cd{ll)-oxalate-citrate system
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[Oxa] —Ep), () Fopo Fio Fo Fao
M VvsSCE div x103 x10% x10¢ x10-5

) (Cit) = 0.1M (fixed)

0.02 0654 50.1 034

0.04 0661 500 059 112 2.89

0.06 0866 51.0 083 118 3.00 147

0.08 0670 510 L16 127 341 162

0.10 0674 510 158 144 441 229

0.14 0681 510 273 18 605 281

0.20 0689 510 508 247 736 262

.30 0.700 515 1185 3980 968 252

(.40 0.709 52.0 2365 588 1220 252

0.50 0.717 52.0 44.09 879 1558 2.69

(Cit) = 0.2 M (fixed)

0.02 0.664 500 0.74

0.04 0671 496 129 222

0.06 0.676 480 196 261 841

0.08 0679 470 253 267 7.06 258

0.10 0.683 470 346 3.06 957 457

0.14 0.688 460 521 344 956 3.26

0.20 0695 460 899 430 1098 3.00

0.30 0.704 455 1831 597 1290 263

0.40 0,712 450 3452 853 16.08 277

0.50 0.719 440 60.89 12.10 20.00 3.00

[Cd] = 0.2 mM, pH = 8.0, ~(E,), = 0.584 V, (ip); =

div_, 1 div. = 50 nA.
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Fig. 3. Plots of F; vs oxalate concentration at [Cit] =
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Fig. 4. Global and Partial constants of Cd(II}-Oxalate - Citrate system.
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