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Silver mirrors, a colloidal process
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Introduction

This project explores the self-assembly mechanism of silver nanoparticles during the classical Tollens reaction leading to silver mirror formation, a process not
yet conclusively demonstrated. Experiments investigated mirror formation using different reducing agents, such as acetaldehyde and glucose, alongside stable
colloidal systems stabilized with sodium citrate. [1][2]
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Although further research is needed, these findings enhance understanding of the transition

from colloidal dispersion to mirror formation and highlight self-assembly’s role in nanotechnology. Ag: Silver nanoparticle
EC: Electron Cloud

Sinusoidal Electric Field

Comparing these systems sheds light on the role of self-assembly in mirror formation.
Surface plasmon resonance (SPR), arising from electron oscillations on nanoparticle surfaces
under incident light, served as an indicator of silver nanoparticles.

MethOdS and materials Formation of silver colloids

To study silver mirror formation using glucose as a reducing agent,
a stepwise experiment was performed to observe the reaction’s visual progression.

Silver ions were combined with ammonia, producing an initial brown color that disappeared upon
mixing. Sodium carbonate was added to catalyze the solution, followed by glucose as the reducing
agent. Over time, a reflective silver mirror formed on the reaction vessel walls, indicating silver ion

reduction to metallic silver (Figure 2, Figure 3). [3]

Using sodium citrate as a stabilizer instead of sodium carbonate resulted in a stable colloidal Formation of silver mirror

dispersion, halting silver mirror formation at the third cuvette (Figure 4). [4]

Results and discussion

Spectrophotometric analysis
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Measurements were taken with one minute in between. Measurements were taken with one minute in between.
- The first curve (1) corresponds to the colorless solution (A). - The first curve (1) corresponds to the colorless solution (A).
- The eighth curve (2) corresponds to the very light yellow solution (B). - The sixth curve (2) corresponds to the very light yellow solution (B).
- The sixteenth curve (3) corresponds to the dark yellow solution (C). - The tenth curve (3) corresponds to the dark yellow solution (C).
- The twenty-third curve (4) corresponds to the gray/brown solution (D),
which is where the initial silver deposition is visible on the cuvette surface. The heighth and the location of the peak change minimally after the seventh measurement.

- The last curve (5) corresponds to where the silver mirror
has doubled in deposit area (E).
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