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별첨 2.

A Simple Route to Intercalative Organo-Clay Nanocomposites

Bo-Young Do
1
, Joo-Young Yoon

1
, Chul Yeon Jung

2
, Nam-Ho Lee

3
, Yang-Su Han

1

1
Nanomaterials Laboratory, Nanospace Co. Ltd.

2
Changjo Biotech Co. Ltd.

3
Department of Chemistry, Jeju National University

Intercalative layered nanocomposites of expandable clays (natural montmorillonite and

synthetic hectorite) and alkylammonium molecules are prepared. In particular, a simple solid

state intercalation route could be applied successfully to the preparation of layer

nanocomposite. In the solid state process, alkylammonium molecules have a paraffin-like

arrangement between silicate layers with the expansion of basal spacing as large as 40 .Å

Additional weak Van Der Waals interaction plays an important role in the formation of

paraffin-like stacking structure. Upon washing, some interlayered molecules adsorbed

excessively are leached out, resulted in the decrease of basal spacing. The layer stacking

structure of organo-clay composites formed by solid state process are discussed in detail

according to the kind of clay, organic templates, template loading level, etc.

Intercalative Nanocomposite for Essential Oil Delivery Support

Bo-Young Do1, Chul Yeon Jung2, Nam-Ho Lee3, JeHee Lee4, Yang-Su Han1

1Nanomaterials Laboratory, Nanospace Co. Ltd.
2Changjo Biotech Co. Ltd.

3Department of Chemistry, Jeju National University
4School of Marine Biomedical Sciences, Jeju National University

Layered nanocomposite between alkylammonium surfactants and clay minerals have been

applied as delivery support for hydrophobic essential oils such as alpha-pinene, camphene,

etc. Inclusion of essential oils with high volatility and poor water solubility could be
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achieved through the van der Waals interaction between hydrophobic oil molecules and

surfactant chain. In particular, solid state intercalative process has been successfully applied

in the preparation of intercalative nanocomposite including highly non-polar oil molecules.

Hydrophobically modified interlayer clay spaces act as sorption site and stabilize unstable

active ingredients.

Intercalative Nanocomposite between Cocamide DEA and Swellable Clay

by Solid State Process

Min-A Choi
1
, Ji-Ho Lee1, Nam-Ho Lee2, Yang-Su Han1

1Nanomaterials Laboratory, Nanospace Co. Ltd.
2Department of Chemistry, Jeju National University

Intercalative compound of cocamide DEA and clay minerals have been prepared by

solution and solid state intercalation processes. In the solid state intercalation process, the

CDEA molecules have paraffin-like double layer arrangement between the silicate layers

with the expansion of the basal spacing as large as 44 . Weak van der Waals interactionÅ

plays an important role in the formation of organic-inorganic nanocomposite. Upon

washing, however, the interlayered CDEA molecules are completely leached out when the

interlayer cations Na+ or Ca2+. Even though the basal spacings of the CDEA and

protonated clays complexes also decrease largely after washing, they exhibit distinct

diffraction profiles at 13.5 , which can be assigned to the monolayer CDEA arrangementÅ

between the silicate layers. It is sure that the solid state intercalation reaction between

protonated clays and CDEA seems to be occurred by an intralayer acid-base complexation

between interlayered proton (H+) and basic ethanolamine functional groups.

Preparation of New Zinc Pyrithione-Clay Nanocomposite
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Young-Joo Kang, Yang-Su Han

Nanomaterials Laboratory, Nanospace Co. Ltd.

Zinc pyrithione is known for its use in treating dandruff and seborrhoeic dermatitis. It is the

active ingredient in several anti-dandruff shampoos and preservatives. However, it has very

low solubility and poor dispersion property in water and organic solvents. In the present

study, a novel zinc pyrithione-clay nanocomposite was prepared by solid state reaction

method to improve the solubility in aqueous and organic solvents. At first, micron-sized zinc

pyrithione was mixed with alkylamines, and then melted to obtain clear liquid, followed by

mixing and grinding with expandable clay, finally resulted in the zinc pyrithione-clay

nanocomposite. The zinc pyrithione-clay nanocomposite shows remarkable swelling and

dispersion property in organic solvents like benzene.

Essential Oil Containing Nanocomposite for the Treatment of Fish Parasitic Disease

JooYoung Yoon1, Jae-Hun Yang1, Chul Yeon Jung2, Nam-Ho Lee3, JeHee Lee4,

Yang-Su Han1

1Nanomaterials Laboratory, Nanospace Co. Ltd.
2Changjo Biotech Co. Ltd.

3Department of Chemistry, Jeju National University
4School of Marine Biomedical Sciences, Jeju National University

Layered nanocomposites between organically modified montmorillonite and alpha-pinene

(C10H16) were prepared by the solid state intercalation method. Quartenary alkylammonium

molecules were used as organic templates for interlayer adsorption of hydrophobic pinene

molecules. Thus prepared intercalative nanocomposites were successfully applied to the

treatment of fish parasitic disease, Scuticociliatosis in the cultured Oliver Flounder.

Intercalation of the highly volatile alpha-pinene molecules between silicate layers is very

helpful for suppress the volatile loss. The releasing rate of pinene molecules in seawater

condition can be also controlled finely through the intercalative compounds. In addition the

solubility of pinene in aqueous solution is greatly improved by the molecular level

distribution between the silicate layers, resulted in the improvement of insecticidal activity of

alpha-pinene.
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Essential Oil Containing Nanocomposite for the Treatment of Fish Parasitic Disease

JooYoung Yoon
1
, Chul Yeon Jung

2
, Nam-Ho Lee

3
, JeHee Lee

2
,

Yang-Su Han
1

1Nanomaterials Laboratory, Nanospace Co. Ltd.
2
School of Marine Biomedical Sciences, Jeju National University

3
Department of Chemistry, Jeju National University

Layered nanocomposites between organically modified montmorillonite and d-Limonenen

(C10H16) were prepared by novel solid-solid reaction at room temperature.

Cetyltrimethylammonium cation was used as interlayer modifier for adsorption of

hydrophobic limonene molecules. The hydrophobic interactions between alkylammonium and

the aromatic compound are thought to be the driving force for the solid-state intercalation.

Thus prepared limonene containing intercalative nanocomposite exhibits a

sustained-releasing property, which can be utilized in the treatment of fish parasitic disease,

Scuticocilliatosis in the cultured Oliver Flounder. The intercalative nanocomposite confers the

advantages such as reducing volatile loss, improving solubility, reducing toxicity, controlled

releasing, and facilitating the formulation of liquids into solid granules or powders, and

providing for ease of handling , leading to the improvement of insecticidal activity of

d-limonene.
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