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Applications of Nanosized Particles
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~ Materials

Surfactants |
Tween20(polyoxyethylene (20) sorbitan monolaurate, Aldrich) - 0.01M
SDS (sodium dodecyl sulfate, Aldrich 99.5%) — 0.01M
NP9(poly-oxyethlene (9) nonyl phenol ether, Ilchil Chemicals)-0.01M
CTAB(cethyl trimethyl ammonium bromide, Acros, Aldrich 99%)-0.01M

AgNOs(silver nitrate, Aldrich, 99.995%) - 0.05M
Hydrazine Monohydrate(Aldrich, Assay 98%) - 0.1M

N,H, + 4Ag* + 4OH -~ 4Ag’+4H,0 +N,

Reducing agent

- Ethylene glycol(J. Mater. Chem. 6(4), 573(1996)

- Ethylene oxide group(Langmuir, 12, 3585(1996)

- Hydrazine(Langmuir, 15, 3050(1999)

- Sodium borohydride (J. dispersion Sci. and Tech. 20(6), 1569(1999))

Instrumentation

- UV-visible and fluorescence measurement
(Shimazu UV-2101PC)
- Dynamic light scattering
(Malvern Zatamater Inc. — Wavelength 514.5nm of Ar-Ne)
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Absorption spectra of silver plasmon resonance
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Particle Size Stability

SDS 457.4um 85.3nm 30days

NP9 422.5 nm 114.3 nm <lday
CTAB 407.5 nm 521 m <lday

Wavelength (nm)

UV-vis. absorbance of silver particles prepared in presence of various surfactants as stabilizers

(about 3hours after from reduction)
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Intensity
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Particle size distributions of silver particles prepared in various surfactants as stabilizers
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Stabilization model for silver colloid

Highly hadrated
Oxythylene chain

Hydrocarbon chain

(b)

Adsorption of aninonic surfactant Particle stabilization mechanism by steric hindrance of surfactant
on the particle surface with hydrated polyoxyethylene in aqueous solution
(SDS) (Tween20)

Absoption spectra showing different AgNO:s conc.

§

~~~~~ ~0.006 Wt. % (1:1)
4 ——0.003WL% (2:1)
sl : ——0.0015Wt % (4:1)

Wavelength [nm]

Preparation of Ag particles
in tween 20 (0.01M) aqueous solution
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Absoption spectra showing different reductant Conc.
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Different mole ratio of Silver(0.006 Wt %) and Hydrazine
in tween 20 (0.01M) aqueous solution
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Absoption spectra showing different Tween20 conc.
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Mole ratio of Silver(0.005 Wt %) and Hydrazine was 1:2 in Tween20 aqueous solution.
(a) Tween20 0.01M . (b) Tween20 0.02M )
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(c) Tween20 0.03M

Summary

Stabilization Effect

SDS - Elcetrical repulsion caused ‘by hydrophobic bonding.

Tween20 — Steric hindrance effect cause by highly hydrated
polyoxyethylene groups

(NP9 - Not enough quantity of polyoxyethylene groups)

Particle size distribution

Tween20 > SDS > NP9 > CTAB
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Surfactant effects

1. Acts as particle stablizer

2. Dissolves away the Ag ion from the particle surface to the bulk

3. Retards the rate of particle formation from Ag ion

Reductant effects

1. Act as reducing agent for Ag ion

2. Increases the reactivity of silver particle toward oxidation by oxygen

Qo2 ol pines

* Morphology of metal particles
in surfactants aqueous solution.

* Synthesis of composite metal colloid.

e Metal Surface Modification.
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