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L9.1.4: Surface Effects at the Nanoscale
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Surface Effects at the Nanoscale
Consider the humble sphere
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Main point: At the nanoscale, SA/N ratio is huge! l//

Implications ES?}CND[)1XL a5 \aij€,

- Surface-based processes are very efficient (absorption, cooling, etc.) v
- Surface charge becomes an important factor
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Surface Charge in Nanochannels

What does the surface of a glass nanochannel look like?
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What happens if we put basic water containing salt in a glass nanochannel?
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Two layers form:
1. Stern layer (fixed)
2. Diffuse layer (moveable, because ions are too far from wall to be strongly attracted to it)
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Debye length
- Extends to where thermal motion of ions = electrostatic attraction to surface
- Depends on several variables (temperature, pH, ions)
- Typical Debye length is ~ 10s of nm
- In nanochannels in particular, the Debye length can occupy a significant fraction of the nanochannel width

E304 Mt NC STATE UNIVERSITY




Formula for Debye length (assuming a symmetric electrolyte like NaCl)
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