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Membrane technology has become a dignified separation technology over the past decades. Several approaches have been discussed regarding the use of carbon nanotubes (CNTSs)
during the membrane development processes. The exceptionally high aspect ratios of CNTs at such quite small dimensions and the molecularly slick, chemically inert hydrophobic

graphitic walls constitute collaterals for transport applications. Combined to their nano-scale internal diameters they compose a unique r ‘
phenomenon of speedy transfer and high selectivity. In the literature, liquid flow through membranes composed of an array of aligned
CNTs is reported to be four to five orders of magnitude faster than is predicted from conventional fluid flow theory.!%-21 This is attributed
to the almost frictionless interface at the CNT wall. The infiltration of CNTs into a porous polymeric membrane is anticipated to overcome
the immanent limitation of counterbalance between flux and selectivity.
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Membrane Characteristics

PES nano-porous UF membrane of

conical-shape structure formed by SEM surface of CNT forest | | T
i i SEM surface of CNT forest
hase lnve rS|On after filling with PVDF
| Average pore size ~40 nm _  SEM of CNT forest
- R i Thickness 100 pm ' ' '
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: PROPERTIES OF CNTs:
> High aspect ratio
i» Chemically inert hydrophobic graphitic walls
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Study of CNTs’ dispersion in water
Dispersion of Thin-MWCNTs functionalized with -COOH groups in H,0O
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perture Size = 3 pm
(| Detector = InLens WD = 5mm o ocu o014 Zeiss SUPRA 35VP

From left to right: Thin-MWCOO", Thin-MWCOO" (+surfactant), Thin-
MWCOOH (+surf.), Thin-MWCOOH, Thin-MW (+surf.).

Properties of CNTs

Dispersion of SWCNTs functionalized with
-COOH groups in H,0

Carbon

Purity (%) >90 >90 >90 94 94 94
External
) Di ter (nm) 1-2 1-2 1-2 6—-15 6-15 6—-15 — .
From /eft to r,qht: SWCOOH (+surf.)' lameter \nm PES membrane infiltrated with SW-COOH I
SWCOO" (+surf.), SWCOO", SWCOOH. _ 'nternal 08-16 08-16 08-1.6 1.0-6.5 1.0-6.5 1.0-6.5 R oo e <
Diameter (nm) —— Infiltrated PES SW-COOH -100
Length 5-30um <1lum <lum <1lum <1lum
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using a new/specific infiltration method that allows the CNTs both to be maintained well

dispersed in the aqueous suspensions and to be shoved, steered and alighed towards to
the membrane pores.
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2. The conversion of a UF membrane to a NF one by the embedment of CNTs in the \Ts’ embedded as a result of the : :
Selective |ayer iS not an easy task. There are many Cha”enges that must be addressed’ trans_'nﬁltratlon through the E ......................................................................................................................... ;
by some means with the development/application of innovative filtration methods. support side, white area! (ii). T B s i
Images iii, iv: SEM images of cross : ! | | 3  atew o/
. . . {3  PESSW-COOHdried D/ _
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national resources. It was also partially funded by FP7/2007-2013 under the GA no. 246039. The authors are indebted to Prof. E. Amanatides noticeable also on the outer : : 0 ] 10-40m inchuding CNT
(Dept. of Chem. Eng., U-Patras) for etching experiments. surface S “ % VN 10_4olmmdudmgCNTi
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