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ABSTRACT

This study extended the work on our lab-prepared nanosericite (NS), and trying to address the difficulties encountered in dispersing

and stabilizing the preparations of nanosericite in practical applications. Embedding with polymers and emulsification were

attempted to disperse and stabilize nanosericite in aqueous suspensions. Through moderating the internal coalescing forces to allow

stable and well-dispersed NS in liquid. Finally, lipophilic modifications of nanosericite were made and the status of the modified

particles analyzed to facilitate its future uses in an oil phase state. The study was conducted in 3 phases. In the first phase,

nanosericite was modified with a cationic surfactant to expand the interlayer spacing of the sericite plates. The dosage range of the

organically modified NS in a polyurethane (PU) solution and the optimal dosage of surfactant in PU were examined. In phase 2, a

nonionic surfactant was applied to adjust the hydrophilic-lipophilic balance (HLB) values of the NS emulsions in water and

dichloromethane, respectively, and to observe modification of the contact angles with respect to the optimal HLB values. And in

phase 3, NS preparations underwent lipophilic modification by adding various amounts of stearic acid-based agent and examined

the results of the modification. Upon modification with a cationic surfactant, the interlayer spacing of NS showed expansion, and

observation of the crystal lattice indicated that the NS preparation was successfully modified. Then aqueous PU latex was used to

embed the NS, allowing stabilization. The maximum NS as dry solids was 1%. For dosage greater than 1%, serious flocculation of

polymer with NS was observed. Contact angle observations also indicated that the angle was at a minimum when the surfactant

dosage was 1%, suggesting that the internal coalescing force was reduced at the point. Through observations on mixed surfactants of

different HLB values, the aqueous PU latex modified by surfactant HLB value adjustment had reduced coalescing force and reduced

contact angles. These allowed the polymer to intercalate the NS layers and achieved an embedded and stable composite suspension.

At HLB value of 13.1, NS suspension in aqueous PU solution had the least contact angle. Transmission electron micrography (TEM)

also showed that by adding surfactant actually allowed a better dispersion of NS in PU solution. Composites formed by mixing

surfactants of different HLB values suggested that 1% of neutral NS with 1% surfactant dosage and HLB value of 13 produced the

least contact angle. This corresponded well with the optimal HLB value observed in the previous phase, and proved that NS

suspension had insignificant influence on the internal coalescing force of the aqueous PU solution. At 1: 1 emulsification ratio of

dichloromethane and water, the minimum contact angle of the emulsion was observed. The stabilization time of the emulsions was

affected more by the alteration of internal coalescing force of the emulsion by surfactants. Too high an HLB values entailed poor

stabilization time of the emulsions. Fourier transformed infrared (FTIR) spectroscopic analyses of stearic acid modified NS indicated

that the molecule had successfully grafted onto the functional groups of NS and allowed dispersion of NS in oil. X-ray diffraction

(XRD) of the NS peaks indicated that intercession of stearic acid did not affect or alter the crystal lattice of NS. SEM observation of

the NS surfaces also found deposition of stearic acid on the surface, again proving that stearic acid had successfully modified NS.
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