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* We specialize in material synthesis and characterization

* Qur recent projects
e Develop new materials for HPLC
* Develop new materials for digital data storage
* Develop microfabricated, carbon nanotube templated TLC plates that are
* Faster
* Have higher resolution

* Have similar selectivity to silica
* Work with well established analytical protocols




From CNTs to TLC Plates
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Material Characterization
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Why Coat and Remove the CNTs?

Pros
* High surface area
* Micropatternable
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Cons
* Black
* Nonpolar

* Not highly wettable
* CNT forests have very poor mechanical stability
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Theoretical Advantages
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Method 1. Low Pressure Chemical Vapor
Deposition
Reagent gasses continuously flow, and volatile biproducts are continuously removec

LPCVD System
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LPCVD of Silicon onto CNTs
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Method 2. Psuedo Atomic Layer Deposition (W-

ALD)

st ALD of SiO, (ca. 13 nm/cycle)

* Al(CH;), catalyzed growth of SiO, from tris(t-butoxysilanol)
* No volume expansion during CNT removal
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W-ALD

Advantage
* No volume expansion of
features upon CNT removal
Disadvantage
e Left Al(lll) in the plates
 Caused serious peak tailing
Solution

* Create an amino (APTES) phase
* Good separations possible
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Method 3. (True) Atomic Layer Deposition
(ALD)
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True ALD
Results

Carbon nanotubes coated by true ALD in the presence of silicon
witness wafers which showed thicknesses of (a)20 nm, (b) 30 nm,

(c) 40 nm, (d) 50 nm and (e) 60 nm. (f) A top view of TLC plate
microstructure.
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True ALD TLC Plates
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Conclusions

* Investigated a series of inorganic materials to coat CNTs in
microfabricated HPTLC plates
* Si by LPCVD
* Si0, by W-ALD
* SiO, by (true) ALD

* (True) ALD of SiO, gave the best results
* A true SiO, plate, no Al impurity
e But not very robust

* Even better results will be shown in the next talk by Dr. Linford!
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