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A Chemical Study of the Periodic Precipitation Reaction in Natural Rocks

Sang-Ho Jun and Mi-Ae Han*
Department of Environmental Science, Kangwon National University, ChunCheon, Kangwon, 200-701, Korea

This study conducted a chemical experiment on the Leisegang phenomenon, which is known to be the principle
of thyolite formation, and analyzed the results. Even if the same chemical elements precipitated, the shape of Leise-
gang rings was different according to the condition of medium and depending on inner electrolyte and outer elec-
trolyte. The experiment used agar, gelatin and mung-bean jelly as media. We prepared 0.01M inner electrolyte
containing agar 1%, gelatin 2% and mung-bean jelly 5% and curdled the solution at room temperature for 12 hours
and, as a result, we obtained viscosity optimal for experimenting on the diffusion of outer electrolyte, and Leiseg-
ang rings appeared clearly according to the characteristic of each chemical element. In Pbl, with solubility prod-
uct(Kp) of 7.9x10° the intervals of Leisegang rings caused by the reaction of inner electrolyte 0.01M KI and outer
electrolyte 25% Pb(NOs), were narrow between 0.0lcm and 0.12cmm but increased gradually, but in with of
8.3x107"7 the intervals of Leisegang rings caused by the reaction of inner electrolyte 0.01M KI and outer electro-
lyte 25% AgNO; were between 0.7cm and 0.45cm and decreased gradually. This suggests that, in the chemical for-
mation of Leisegang rings, the interval and size of the rings are correlated with the solubility product of the
precipitates.
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Fig. 1. The variety of spherulitic rhyolites in Cheongsong area. (a) Rose type, (b) Innominate type, (c) Dahlia type, (d)

Sunflower type (Hwang, 1998).
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Fig. 2. Concentric rings form outward from the central
puddle of silver solution we placed on the surface of the
gel (Henisch, 1998).
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T AAM F714 282 dA Brl(Arteaga-Larios et
al., 2004).
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Table 1. Experiment to discover Precipitation Materials.

Inner Quter Precipitation K
electrolyte electrolyte material  (Daniel, 2001)
0.01IM KI 25% PbNO; Pbl, 7.9x10°
0.01M K,CrO, 25% AgNO;  AgCrO, 1.2x10°2
0.01M KI 25% AgNO, Agl 8.3x10"7
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(a)

Fig. 3. Liesegang Ring Form of Precipitation Materials in Agar. (a), (b), (c) Agl

Table 2. Experiment to discover Sparingly Soluble Salt
types by Ksp.

(b)
Fig. 4. Liesegang Ring form of Sparingly Soluble Salt with in Gelatin. (a) AgCl, (b) AgBr, (c) Agl

Table 3. Experiment of Precipitation form with a Silver Ton
Internal Electrolyte.

Inner Outer  Precipitation Ksp
electrolyte electrolyte  material (Daniel, 2001)

Inner Outer  Precipitation Ksp
electrolyte electrolyte  material (Daniel, 2001)

0.0IM KCI 25% AgNO;  AgCl  [Ag"|[CI]=1.8x10T°
0.01M KBr 25% AgNO;  AgBr  [Ag"|[Br]=5.0x10"""
00IM KI 25%AgNO,  Agl  [Ag'|(l[=8.3x1077

00IM AgNO; 25% KCl  AgCl  [Ag)[CTI=1.8x107
00IMAgNO; 25% KBr ~ AgBr  [Ag'][Br]=5.0x10""
0.01M AgNO; 25% KI Agl  [AgT1=83x10"7
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(a) (b) ()

Fig. 5. Liesegang Ring Form with a Silver lon Internal Electrolyte in Gelatin. (a) AgCl, (b) AgBr, (¢) Agl

(a) (b)
Fig. 6. Liesegang Ring Form of Pbi, in each medium. (a) Agar, (b) Gelatin, (c) Green-pea Jelly

(b)
Fig. 7. Liesegang Ring Form of with a Lead Ion Inner Electrolyte in Green-pea Jelly. (a) After 2 Days, (b) After 12 Days,
(c) After 90 Days
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