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Scope

»What are Carbon Nanotubes?

» Perspectives

http://en.wikipedia.org/wiki/File:Kohlenstoffnanoroehre Animation.qif
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Dimensions of Nanotubes
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What are Carbon Nanotubes?

* Another C-modification besides graphene, diamant and fullerene

[a] HW. Zhu, C.L. Xu, D.H. Wu, B.Q. Wei, R. Vajtai und P.M. Ajayan,Science 2002, 296, 884.



;;J SWCNT Single-walled-carbon-
= nanotubes:
o Rolled Graphene
:1 Diameter 1 nm
-r"T..l!I
q{:,"s MWCNT Multi-walled-carbon-
) nanotubes:
Concentric SWNCTs
Diameter >-80 nm

Single Walled Nanotubes Multi Walled Nanotubes

http://www.tedpella.com/gold html/Nanotubes.htm http://coecs.ou.edu/Brian.P.Grady/nanotube.html




single-walled Nanotubes

Zig-zag
(metal)
Chiral
{semi-metal)

Armchair

(semiconductor)

http://www.thenanoage.com/carbon-nanotubes.htm
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Properties of the carbon allotropes

Allotrope “ Tensile strength | Melting behaviour
+ + No

Coal +
Graphite ++ ++ TR TR
Diamant +++++ unknown +++ No
Buckyballs 444+ T + +
Carbon L ibdt+  HHHHE TR, TR

Nanotubes
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Carbon Nanotubes

» Properties:
- Much higher tensile strength than steel, while lighter than steel
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Modified MWCNTs

» MWCNT used:

= Industrial production (chemical Vapor Deposition)

— TDNC vs. DGA
— TTNCvs. TRU



. Extractan;s!! S |
DGA and TRU

O O
C8H17\P//

0 O
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l l
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General procedure - batch
experiments

D,, (Weight distribution coefficient)

» All D, determined in triplicate
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TDNC vs. DGA

1000000 m TDNC Nano

Very high D,, Koeffizienten on TDNC especially for Am
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Reproducibility of TDNC coating

1000000

Comparison Am D, for different coated MWCNT (TDNC) lots

»  Coating reproducible
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Kinetics: TDNC vs. D(EK

100,0% 2

99,5% -

99,0%

1 Absorption

Uptake kinetics coated MWCNT (TDNC) and DGA Resin

> Very fast kinetics: eq. after < 1min




TTNC vs. TRU

Comparison Am Dy, coated MWCNT (TTNC) and TRU Resin
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Problems of working with Nanotubes

» Transfer from batch experiments to column geometry very
difficult




- e

Conclusions I

v TDNC and TTNC show very promising D,, in batch experiments




TDNC vs. DGA simulated Ti target

TDNC DGA
100 -~ I 100 | M.I_

Elution study, simulated Ti target, coated MWCNT (TDNC) Elution study, simulated Ti target, DGA resin
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TDNC vs. DGA simulated Ca target

TDNC DGA

100 B 100

Elution study, simulated Ca target, coated MWCNT (TDNC) Elution study, simulated Ca target, DGA resin
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TTNC vs. TRU simulated Ti target

TTNC TRU

Elution study, simulated Ti target, coated MWCNT (TTNC) Elution study, simulated Ti target, TRU resin



TTNC vs. TRU simulated Ca target

TTNC TRU

Elution study, simulated Ca target, coated MWCNT (TTNC) Elution study, simulated Ca target, TRU resin
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Conclusions II




Complex separation on TDNC

3M HNO, +
0,2 M H,BO, 3 M HNO, u N; HNO, 3M HNO, + 0,5 M HCI 0,05 M HCI
Li1-9 (Rinse) R1-12 115 0,2 M HF U 1-18 E1-12 K 1-15

80%

70% -

60%

50%

40%

30% -

20% -

10% -

0% -
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Perspectives
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Thank you very much
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Optimized method

=

»>Vacuum supported flow (1 — 3 mL/min)
> TDNC resin (400 mg)

» Sc Yield > 98%

»Separation time: 10 min
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TODGA

100 —
3 M HNO, 3 M HNO, (Rinse) R 11 M HNO, 25" C 3 M HNOy + 0.2 M HF 0.5 M HCI 0.05 M HCI
+0.2M
90 1 H,BO, | Co
(Load) | |
W
80 | |prb
| Sr |
T0 4
| |
Ca

Elemental recovery (%)
=

Ma, Mg, Al, Ti.

A Co, Ni, Cu, Zn,
Ga, Rb, Nb

3 6 9 12 15 18 21 24 27T 30 33 3B I 42 45 48 51 5S4 57T 60 63 66 6O T2 75 TR M
Elution volume (mL)

doi:10.1016/j.talanta.2010.01.008



