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Studies on the Zr-Pyrithione Complex
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College of Pharmacy Chung-Nam National University
(Received September 10, 1990)

Zirconium pyrithione complex was prepared by reaction of sodium-pyrithione solution and zirconyl
chloride solution. The physico-chemical properties of the complex was examined by means of IR, XRD
DSC and NMR. And the stability of Zr-complex was investigated on the basis of accelerated stability
analysis under conditions of temp. elevation, UV radiation and pH dependence. The result indicates
that the ratio of the ligand to metal in Zr-pyrithione complex was determined 4:1, and its stability cons-
tant was 4.643 x 104, The rate order of decomposition of the complex was apparent first-order reaction
of which rate constant and the decomposition rate was not only accelerated by effect of heat and UV
radiation but was catalyzed by specific acid-base catalysis considered the pH dependence for the hy-
drolysis of the complex and the suspension was most stable over the range pH 4-8 indicating that solvent
catalysis is the primary made of reaction in this region.
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. Figure 2—Molar ratio plots for sod. pyrihtione-
Mole fraction

) ZrOC,-8H,0 system in water.
Figure 1— Continuous variation plots for sod. pyrithione-

ZrOCly-8H,0 system in water.
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Table I—Elemental Analysis of Zr-Pyrithione Complex by E.A. and I.C.P: Empirical Formula; Zr(CsH4NOS)4

Analysis (%) C H N (0] S Zr
Calculated 40.32 2.71 9.40 10.74 21.52 15.31
Found 40.48 2.99 9.48 1.42 20.91 15.39
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Figure 3—Phase-solubility diagram of pyrithione-
ZrOCl,-8H,0 system in water.
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Figure 4 — IR absorption spectra of pyrithione and Zr-py-

rithione complex according to KBr disk method.
Key: (a) pyrithione, (b) Zr-pyrithione complex
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Figure 5—DSC thermograms of pyrithione and Zr-pyri-

thione complex at scanning speed of 10°C/min.
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Figure 6—Powder X-ray diffaction patterns of
pyrithione, ZrOCl, and Zr-pyrithion complex.
Key: (a) pyrithione alone, (b) ZrOCl,-8H,0 alone, (¢) Zr-
pyrithione complex
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Figure 7—Part of the 8 MHz H!-NMR spectra of pyri-
thione and Zr-pyrithione complex in DMSO-dé.

Key: (a) pyrithione, (b) Zr-pyrithione complex, (c) Zn-
pyrithione complex
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Figure 8 —Fist-order plost for the degradation of Zr-
pyrithione complex by UV light and various tempera-
tures.
Key: 0:60°C, x:100°C, a:150°C, @: UV.
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Figure 9— Arrhenius plot for the degradation of Zr-py-
rithione complex.
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Figure 10— TLC of degradation product from Zr-pyri-
thione complex under UV light.
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Figure 11 —First-order plots for the pH-dependent of Zr-
pyrithione complex at 60°C.
Key: O: pH 2.0, a: pH 5.0, ®: pH 7.0, a: pH 10.0
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Table I1— First-Order Rate Constant(K) for the Degradation of Zr-pyrithione Complex at Various pH at 60°C.

pH 2.0 3.0 4.0

5.0 7.0 8.0 9.0 10.0

K x 102 (day-!) 3.69 2.50 0.62

0.58 0.63 0.70 6.01 13.42

6 10
pH
Figure 12— First-order rate constant for the degradation
of Zr-pyrithione complex as a function of pH (at 60 °C).
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