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Green Chemistry—The Application of Absorbent Polymer to Chelate Sliver

lons and the Preparation of Silver Nanoparticles
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Polyacrylic acid, or PAA, is a kind of Superabsorbent polymers which is generally
used in typical disposable diapers. Analyzing its structure, we know that its carboxyl
groups are able to chelate heavy metal ions, such as sliver ions. We successfully
transform chelated silver ions into spherical sliver nanoparticles which appear golden
yellow by using the formaldehyde. However, we accidentally discover that the color of
the PAA which has chelated silver ions will also turn from white to golden yellow

without the existence of any other reducing agent.

This experiment reveals the reason why the color of PAA powder changes.
Moreover, we hope to synthesize silver nanoparticles without using any additional
reducing agent, such as the formaldehyde. This way, the process of synthesizing silver
nanoparticles will become environmentally friendly, and practically conform to the
Green Chemistry principles.

We use Sodium Polyacrylate, or SPA, to react homogeneously with an eye to
researching on the color mechanism of PAA, and then figure out the advantageous

reacting conditions. Afterwards, we apply the results on the chelation of PAA.

Our experiment proves that PAA is capable of reducing the chelated silver ions into
silver nanoparticles, and the reaction mechanism is similar to that of Sodium Citrate.
Elevating the concentration or the temperature of the solution of silver ions is
advantageous to the chelation, while adding acid is rather disadvantageous. In addition,
light irradiation also helps the chelation; different colors of light cause different results.
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