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What are bhiomimetic surfaces? S(IT

Karlsruhe Institute of Technology

® Biological specimens are highly optimized through evolution

® Biomimetics transfers biological principles to technical problems

® The nano/micro structure of many natural surfaces defines their
functionality
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Example 1. Salvinia Molesta ﬂ(“.

® Water fern Salvinia molesta

® Hydrophobicity > Superhydrophobic surfaces
® Air retention under water > Drag reduction
@ Oleophilic > Oil spill cleanup

C. Zeiger, Biomimetics for Efficient Oil Water Separation, 2018
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How to obtain such Surfaces in general? A(IT

® Structuring through a nickel master
® Hot embossing into polymers

@ Sub-um precision
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Hot Pulling ﬂ(“.
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u Sandblasted steel ‘mold” - g I3
| 2 steps: fixing and pulling - -
® Problems: 1.
® Limitation in area
® Long cycle times I —
® - Low productivity )
® - Limited applications
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R2R Hot Pulling: Step 1 — Support Layer ﬂ(“.

® Extrusion machine with sheet nozzle

COC film
Polypropylene melt

® Co-extrusion of polymers

® PP and COC adhere but do not mix

Cast film extruder and die

® COC acts as support layer

Cooled rollers
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R2R Hot Pulling: 2" Step — Hot Pulling '}“—(IT

® R2R hot pulling
B Tme|t (COC) > Tme|t (PP) Smooth, cold roller

@ PP and COC can be separated

® Important parameters: PP/COC laminate

® Sandblasted roller
® Maximum gap size
® Roller just around T,

Separating PP and COC

Sandblasted, heated roller
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Functionality of Nanofur

® Fur-like surface - Nanofur
@ Square meters covered with nanofur
@ Contact angle >150°
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S(IT

Functionality of Nanofur e

® Fur-like surface - Nanofur

@ Square meters covered in nanofur
@ Contact angle >150°

® Excellent oil water separation
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Example 2: Sandfish (Scincus scincus)

® . Swims” through sand
@ Step structures on scales
® Step height: 200 nm

® Periodicity: ~ 6 um

6 um
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Application of Sandfish Structure

® Sandfish-Structure creates anisotropic friction
® Particle transport trough vibration

® Application: Cleaning solar panels

® Losses trough soiling: up to 80%
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R2R Hot Embossing ﬂ(“.
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® Film extrusion
® Roll imprinting in polymer melt
® Advantages:

® Polymer melt

® Long mold filling time

® Holding pressure

® Cooling in mold

Polymer melt

Cast film extruder and die
Structured roller
R

‘ & : & 1
Cooled roller:
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Functionality of Sandfish Surfaces

. : .. Artificial surface Sandfish
® Anisotropic friction -

® Vibration stage with particle tracking
@ Sufficient cleaning of surface
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® Roll to roll imprinting for biomimetic surfaces

& Nanofur:
® Excellent properties
® Large structured area
® [ndustrial partners needed

® Sandfish structures
@ Optimal geometry
® Optimal excitement
® Field test
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