\/Z. TECHNION
W& Israel Institute
of Technology
\),\D ANk, 7\///
o o
3 2
Prof. Gideon Grader = i '€ E
NANOFIBERS The Wolfson Faculty of Chemical Engineering g0l IR

Mentor: PhD student Oren Elishav |

RESEARCH GOAL

The aim of our experiment was to synthesise (by electrospinning)

different types of Fe-Al-O nanofibers for their potential application as
catalysts for the production of liquid fuel out of CO, and H.. [ PREPARE

SciTech

2018

ELECTROS-N THERMAL FINAL

Why electrospinning? Electrospinning is the simplest and most cost- APRECURSORU PINNING TREATMENT EMORPHOLOGY
efficient method of producing nanofibers (even at large scales)! J
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reduce the effects of climate change. Liquid fuel is also the most | -

effective way of energy storage and transport.? | The precursors Electrodes generate an electric 1 The matisplaced | The ScanningElectron
arecomposedof | field betweenthe needleandthe ; inavacuum Microscope (SEM) is
@ AS U ALLY EXP LAH N E D) 0 | leor:/"mi of sdo'kvents | collector. | chamberto dryit. | usedto observedthe
0 thanol and Acetic fibers morphology.
L - . ; acid) and 30% wt. of | The electricforce generated | When dry, the mat | The phase ig o
N A N 0 FI B E R S | t(llgelpolynaer . ovle_frcomfesth_e sol?_tlonc'is_ , i?] remlcived frorr(m}I | determined usi& XS
. . ) ) ' olyvinylpyrrolid- | surface; forminga liquid jet. the collector an ray diffraction (XRD).
_NanOfl bers are fibers with diameters oneg P%;Ig)yand The repelling forces due to like laced inside a y
in the nano scale (between Inmand organlic m?tal/s charges btetgv_lr_ete_n n\;s?rlfechu{ez hurnacczie_ whichis | Fiber morphology
' complex o cause Iinstabilities which reduce eatedina referstothe structure
10?"':{‘[).' Onﬁ qa?;_ rgnetfre (nm) is equal Fe(acac)s; and/or the diameter of the jet. At the specific profile (Length, diameter) and
'tl% ?I lont (h x10-°) of a metre. Al(acac)s. sametlr?e, the solvents basclad on thermal ’Ehe shaae )
e feature that separates one evaporate. analysis. porous/smooth), as
: A Different Thejetisattractedtoand well as the shape of
nanofiber fromanotherisits compositionwere | collected at the rotating After the thermal | the pores. P
morphology (which includes its ) use Ln orcf:llerto collefc_tl?r, wh?re it forms the treatment, ihe' |
structure, features and components). test theinfluence | nanofiber mat. organic materials | The morphology of
on final Inthe fibers are the fiber affects its
A P P L I C ATI O N S -/ morphology. modiﬁ{ing certari]n parz—i\rr]neters of | burntandthemat | physical and
e setup can change the turns ceramic. chemical
. . — The solutionis morphology of the produced mat roperties.
Nanofibers have a wide range of .- stirred until (these inc?ude the distance After thermal . — —
potential uses, including for cell 14 homogeneous, and beRNeten tn? neetdt? and . ;l’ealtrrllfnt. thed
: : : - Its viscosity is collector, the rotation speed, Inal phase an
adhesion, tissue engineering, FiUTeiAFe/PYP NaTOTBE S Unders | eacarsl voltage, type of needle and morpl?mlogy are
filtration, insulation, as sensors . Scanning Electron Microscope pumping rate). obtained.
for energy storage and for catalysis. (SEM) before thermal treatment The solution is Other componentswhichcan  \.
now ready for affect the morphology include
electrospinning. | thetemperature, humidity,
8 viscosity of the solution and the
chemicalsit incorporates.

The electrospun mat
(Fig.1) is ready for
thermal treatment. |
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The following are close-up images taken under the Scanning Electron
Microscope ?SE) of the different fibers we created.
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Ratios 0.5, 0.8 and 1 (of Al to PVP) all showed similar morphologies
(Fig.2). A higher concentration of Al led to a lamellar-like
morphology. Solubility limit is reached at higher ratios (such as 1.8
Al/PVP) - therefore electrospinning cannot be preformed. XRD
results showed the amorphous phase.
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All ratios of Fe/PVP produced lamellar-like morphology, however,
Increasing Fe concentration showed to cause a less dense lamellar
structure, with more spaces (Fig.4 and Fig.5). Ratios of at least 1.8
produce a less stable electrospinning and produce fibers with more
Impurities. XRD results showed phases of Iron Oxide (either Fe,05 or

Fe;0,).
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fibers (Fig.6 and Fig.7). Lamellar-like structure was achieved in all hosting and guiding us through our research in their laboratory.

Fe-Al-0 fibers. Note the long fibers and small naumber of impurities. We would also like to thank the foundations and donors for their generous support
Previous experiments showed that this kind of fiber has a spinel  qfthe SciTech Program.

structure and the chemical composition of Fe (Fe xAl;_4),0,.
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