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2 9k NN'-Oxalylbis(salicylaldehyde hydrazone) (OBSH)® Zn(ID), Cd(II) Ph(ID) )53 9
#HE P4 wEE IAEAPE DMSO 4904 Zelzadaygos 2xsiqd). =T 27)e
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ABSTRACT. The complexation of N,N’-oxalylbis(salicylaldehyde hydrazone) (OBSH) with Zn(ID), Cd
(ID), and Pb(I) ions was studied by polarographic method in DMSO solution. The order of stability
constants was Cd(ID<\Zn(II)<Pb(II), and all heavy metal ions formed stable complex with OBSH
ligand. The stability constants of complexation were measured at various temperatures. As the results,
enthalpy and entropy changes of the complexation were distributed on the complex stabilities.
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Fig. 1. IR specturm of OBSH ligand.
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Fig. 2. NMR spectrum of OBSH ligand.
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Fig. 3. Mass spectrum of OBSH ligand.
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Fig. 4. Polarogram of Pb(I)-OBSH ligand in DMSO
at25C : [Pb(I)]1=1.0X10"*M,[OBSH]=7.46X10"¢
M, 1=0.10.
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Fig. 5. Plots of —E,, vs. log(i/i;—1) for the complex-

es of OBSH ligand in DMSO at 25T.

Table 1. Half-wave potentials of metal ions in DMSO
at 25T

(Euz)M, mV vs. SCE

Zn(ID) —982
Cd(ID) —658
Pb(ID) -517

[Zn(ID]=10%X1073M, [Cd(I]=10X10"*M, [Pb
(ID]=10X10"*M, u=0.1
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Table 2. Effects of the concentration of OBSH ligand on the halfwave potentials in DMSO at 25C

Zn(ID) Cd(1In) Pb(II)
[XIx105, M A(E), mV [XIx106 M A(Ey), mV (X1x106, M A(Eyp), mV
244 9 3.01 1 261 3
4.76 17 5.85 7 5.09 11
6.98 24 858 10 746 17
9.10 27 112 12 9.73 20
111 29 13.7 13 11.9 23
13.1 32 16.0 14 14.0 25
149 34 205 17 17.8 29
184 37 246 18 214 31

(Zn(ID1=1.0X10"M, [CA(IN]=1.0X10"*M, [Pb(I)]=1.0X10"*M, p=0.1
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Fig. 6. Plots of A(Ey;) vs. log[X] for the complexes
of OBSH ligand in DMSO at 25TC.
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Table 3. Stability constants of heavy metal ions with
OBSH ligand in DMSO at 25T

Stability constant(log K)

Zn(ID) 4.82
Cd(ID 3.56
Pb(ID) 5.01

Table 4. Comparison of physical data of metal(Il)
ions

Ionic radius® 2nd ionization Electrone-
(R energy’ gativity*
(MJ/mol)
Zn(ID) 0.83 1.7333 1.65
Cd(ID) 0.95 1.6314 1.69
Ph(II) 1.20 1.4504 187

°R. D. Shannon, Acta Crystallorg., A32, 751(1976), *C.
E. Moore, “lonization potentials and ionization limits
derived from the analyses of optical spectra”, ‘L. Pau-
ling, “The nature of the chemical bond”, 3-rd ed., p.
93.

A3t ze} A 22} o] E3felji2] 9] 3o 2 OBSH
27tEste] AE YAo] FHAY R o] 2AY
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27keste] g YA Zn(ID-0 Ae] o &
Ao #gste] Zn(ID-N Aol Fgel= Cd
(ID o]&xr} o & MAEASF e Boli 9rk
A7Vl vls) CA(D 0129 A= Hshdzst A 2
A o3l g e I AV FHET HolA,
THARAAE 2 FA7)H dHx 2ol OBSH
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Table 5. Stability constants of heavy metal ions with
OBSH ligand in DMSO at various temperatures

T Stability constant(log K)
Zn(ID 20 4.93
25 4.82
30 4.74
35 4.63
40 454
45 4.96
Cd(1n 20 3.63
25 3.56
30 347
35 3.40
40 3.34
45 3.27
Pb(ID 20 5.11
25 501
30 492
35 4.82
40 4.71
45 4.62
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Fig 7. Plots of log K values »s. [/T for the complexes
of OBSH ligand in DMSO.

Table 6. Enthalpy and entropy changes for complexes
of the heavy metal ions with OBSH ligand

AH(KJ/mole) AS(//mole deg)
Zn(1D) —3308 —1884
Cd(n -26.11 —19.57
Pb(ID —34.82 —21.05
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