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Low Electrode Area Electrochemical Scale Removal System

David Hasson, Georgiy Sidorenko, Raphael Semiat
Rabin Desalination Laboratory, Department of Chemical Engineering,
Technion- Israel Institute of Technology, Haifa 32000, ISRAEL

Scale deposition is a difficulty encountered with waters containing ions of sparingly soluble. The
concentration effect accompanying the separation of pure water in both thermal and membrane
desalination processes generates a potential for the deposition of a scale layer on the heat transfer
surface in a thermal process and on the membrane, in a reverse osmosis process. Scale deposition
cannot be tolerated because of its highly deleterious effects on plant performance. The usual scale
control method applied in water desalination is based on dosage of inhibiting compounds which are
able to suppress scale precipitation up to a certain degree.

The possibility of alkaline scale precipitation and removal by electrolytic devices has long been
recognized. Electrochemical scale precipitation is based on the creation of a high pH environment
around the cathode by water and oxygen reduction reactions. The alkaline environment induces
precipitation of the alkaline scaling species - CaCO3 and Mg(OH)..

Currently, the use of electrochemical scale control methods is quite limited and is only applied for
water hardness reduction in recirculating cooling towers. Electrochemical scale removal has a
considerable potential for beneficial applications in desalination processes. Its inherent advantages
are in its versatility, amenability to automation and environmental compatibility. The energy
efficiency of electrochemical scale precipitation can be quite high.

The main drawback lies in the requirement of very high electrode areas. For instance, in the
electrochemical treatment of a typical concentrate stream of a brackish desalination plant at a current
density of 100 A/m?, a cathode area of the order of 20 m? is required for precipitating 1 kg/hr CaCOs.
Thus, application of an electrochemical technique for improving scale control in desalination
practice awaits development of systems based on considerably reduced electrode area requirements.
This paper will describe a novel electrochemical system we have recently developed which enables
drastic reductions in electrode area requirements. In the first prototype design we have tested, we
have already achieved electrode area reduction by a factor of 6. The theoretical background of the
novel technique will be described.

* Corresponding Author



A novel post-treatment process for desalinated water — investigation of various

operational conditions

Liat Birnhack and Ori Lahav

Faculty of Civil and Environmental Engineering, Technion, Haifa, 32000, Israel

A novel post treatment process has been recently developed, aimed at meeting various water quality
standards in a cost effective and environmentally friendly manner, as well as supplying a substantial
Mg®* concentration, required for both health and agricultural reasons. The process is based on
separating Mg?* ions from a Mg?" rich solution, using a specific ion exchange resin. Thereafter, the
Mg** is exchanged with Ca®*" ions previously generated in a calcite dissolution reactor. Various
aspects of the process have been examined at the laboratory scale: the source of magnesium (i.e. the
Mg?* rich solution being either seawater or various brackish waters); the acid used to enhance calcite
dissolution (i.e. H,SO4 vs. CO, or combination thereof); and the range of water qualities that can be
attained under each scenario and the associated economic and engineering aspects; The limitations
and advantages of each process variant were evaluated. In addition, a pilot plant, capable of post-
treating 1600 m® of desalinated water per day was operated to examine economic and engineering
aspects of major operational conditions. The results indicate that the water produced in the process
can be both enriched with inexpensive Mg®* (at a concentration of between 10 and 18 mg/L in the
examined scenarios) while at the same time it complies with the new and stringent Israeli quality

criteria for desalinated water.



Technical-economical Evaluation of the Operation of a Solar-powered NF

Desalination Plant for Sustainable Agriculture

Andrea Ghermandit, Avraham Kudish?, Rami Messalem®

! Ben-Gurion University of the Negev, Zuckerberg Inst. for Water Research, Desalination & Water Treatment, Israel

2 Ben-Gurion University of the Negev, Inst. for Dryland Environment Research, Solar Energy & Environmental Physics,
Israel

Brackish groundwater aquifers are heavily exploited in various Middle East and North African (MENA)
countries as sources of irrigation water, in the absence of high quality freshwater resources. Brackish water
irrigation is however highly unsustainable, as large volumes of water are needed to leach the salts from the
soil and both the choice and yield of crops are limited by their salt tolerance. Thanks to the recent
improvements in membrane technology, irrigation with desalinated water has the potential to be a water-
efficient and economically viable alternative to brackish water irrigation.

In this paper, we evaluate the performance of a pilot desalination plant designed for operation with solar
power which has been constructed in the framework of the research proje ct “ Concentrating
Desalination for Communi t-C@WSJIO). Mhe pilst planevas designdd toJ or d a
produce 5 m*/day of freshwater for the irrigation of crops cultivated in the R&D Arava facilities at the Yair
experimental station in Hatzeva, Israel. It operates with nanofiltration (NF) membranes, which are
characterized by lower operating pressure and energy consumption than reverse osmosis (RO). The operating
pressure is about three times smaller than RO (15 atm. for RO compared to 4 atm for NF). Previous studies
have shown that the lower salt retention of NF membranes compared to RO does not affect the suitability of
the permeate for irrigation of various types of crops. The pilot plant is designed to operate autonomously with
the energy provided by an array of photovoltaic modules, but may as well be powered by grid electricity or a
combination of solar and grid power.

We report here on the first year of operation of the pilot plant. The technical performance of the pilot plant is
presented and discussed in terms of permeate water quality, energy consumption and suitability of the
permeate for crop irrigation. The operation of the plant with different combinations of power sources is
discussed.

The experimental results are analyzed for their implications in determining the economic viability of the
developed technology in the region. The actualized costs of the system are compared with the potential
economic benefits for the farmers which would derive by replacing the current practice of brackish water
irrigation with desalinated water irrigation.

The CSPD-COMISJO project was financed and supported by the German Federal Ministry for the

Environment, Nature Conservation and Nuclear Safety.



Heterogeneous catalysis for removal of organic pollutants from wastewater.

Miron V.Landau, G.Satishkumar, Tomer Buzaglo A.Brenner Moti Herskowitz

Chemical Engineering Department, Blechner Center for Applied Catalysis and Process Development
*Environmental Engineering Department Ben-Gurion University of the Negev, Beer-Sheva, , 84105, Israel.

*Corresponding author: E-mail address : mlandau@bgu.ac.il

Catalytic wet oxidation (CWO) is one of the most efficient methods for removal of organic
contaminants from industrial wastewater. It converts them to CO,/H,O and/or to intermediates
amendable for biodegradation. Two types of oxidants — oxygen (air) and hydrogen peroxide (HP) are
used in ACWO and CWPO processes, respectively. This requires solid heterogeneous catalysts with
high activity and stability against leaching/degradation in acidic liquid water at elevated temperatures
not making separation problems. Development of such catalysts is a challenge limiting wide
implementation of CWO processes. ACWO requires relative high temperatures 120-250°C and
oxygen partial pressure > 10 bar. Its efficiency strongly depends on contaminants molecular structure
even with the advanced nanostructured Mn-Ce catalysts. CWPO efficiently removes TOC at
atmospheric pressure at 40-90°C with stoichiometric amount of HP. Metals leaching and catalysts
stability are the major problems in this process. It was demonstrated that isolated iron ions grafted at
silica surface by novel extraction-deposition strategy using mixed la-Fe-oxide as precursor yields a
catalyst with high efficiency in TOC removal. At temperature of 80°C LHSV 6-18 h™ the TOC
removal in CWPO of phenol in the fixed-bed reactor loaded with this catalyst was 90%. The iron

leaching can be omitted by selection of optimal pH value and proper reactor design.
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Formulation and characterization of microemulsions based on

mixed nonionic surfactants and peppermint oil

Monzer Fanun
Colloids and Surfaces Research Laboratory
Al-Quds University, East Jerusalem, Palestine

Water/sucrose laurate/ ethoxylated mono-di-glyceride/ ethanol/peppermint oil
microemulsion systems were formulated and characterized using electrical
conductivity, dynamic viscosity, nuclear magnetic resonance, dynamic light
scattering and small angle X-ray scattering. The solubilization capacity of water in
the oil is dependent on the surfactants and ethanol/oil mixing ratios (w/w). Static
percolation phenomenon was observed in these systems and the water volume
fraction percolation threshold was determined. A progressive transformation of the
water-in-oil to bicontinuous and inversion to oil-in-water microemulsions occurs
upon dilution with water was revealed by the determination of the diffusion
coefficients of both oil and water inside the microemulsions. The diffusion
coefficients of the surfactants at the interface of the microemulsions increase with
the increase in the water volume fraction. The periodicity of the microemulsions
increases linearly with the increase in the water volume fraction whereas the
correlation length increases with the increase in the water volume fraction to a

certain value then decreases.



PEO-PDMS Block Copolymers at Isooctane/\Water Interface —
Interfacial Activity and Dilatational Rheology

Inbal Preker and Moshe Gottlieb
Chemical Engineering Department, Ben-Gurion University of the Negev
Beer Sheva 84105, Israel

The interfacial activity of amphiphilic block copolymers plays a significant role in industrial
applications and processes and in biological systems. The main goal of the present work is revealing
the structural properties which enhance the interfacial activity as reflected in interfacial tension
reduction of isooctane/water interface.

In the present work amphiphilic block copolymers composed of poly(ethylene oxide) as the
hydrophilic block and poly(dimethyl siloxane) as the hydrophobic block were examined. The effect
of the hydrophobic/hydrophilic blocks sizes ratio on the interfacial behavior was investigated along
with the effect of the polymers architecture (diblock copolymers versus triblock copolymers). The
interfacial tension reduction and the interfacial dilatational rheology modulus were examined by
using pendant drop apparatus combined with pulsating drop modulus (PD100, KSV)

An optimal ratio between the hydrophobic/hydrophilic blocks sizes which leads to maximal
interfacial tension reduction was found. This phenomenon is explained through interfacial
dilatational rheology measurements at isooctane/water interface of these block copolymers and

poly(ethylene oxide)s in the same size as in the block copolymers.



Polymer mediated assembly of fullerenes into non-closed packed two-dimensional

arrays

Shani Eliyahu and Rachel Yerushalmi —Rozen
Department of Chemical Engineering and the llze Kats Institute for Nanoscale Science and Technology, Ben-

Gurion University of the Negev, Beer-Sheva, Israel

Non-closed-packed morphologies, such as networks of polygonal cells or alternating stripes patterns
may be favorable for a variety of applications. However, most of the thermodynamic stable
morphologies of spherical nanoparticles that are confined into a plain are of a close-packed array. By
addition of non-adsorbing amphiphilic tri-block copolymers to dispersions of colloids and
nanoparticles one can tune the inter-particle potential and the resulting phase diagrams. Here we
show that a three component system comprising of a fullerene derivative, a non-adsorbing
amphiphilic block copolymer and a common solvent spread at the solution-air interface evolves via
evaporation of the solvent into oriented micron long filaments, co-aligned micron-sized stripes, and
multi-scale networks of polygonal cells. The observed morphologies are determined by strength and
range of the depletion interaction induced by the polymer and the kinetics of the combined system.
The latter is found to be sensitive to the concentration of a polymer dissolved in the subphase,
offering an additional parameter for morphological control. Though the formed patterns represent
metastable states, the observed morphologies are reproducible, tunable, and may be trapped and
transferred onto different substrates with a high degree of fidelity.



Large temperature gradients produced by ionic current focusing

V. Viasnoff', U. Bockelmann®, A. Meller?, H. Isambert®, L. Laufer®, and Y. Tsori*
! Nanobiophysics Lab, ESPCI, CNRS, Paris, France.

2 Department of Physics and Biomedical Engineering, Boston University, Boston, USA.
% Institut Curie, CNRS, Paris, France.

* Department of Chemical Engineering, Ben-Gurion University of the Negev, Israel.

We provide an experimental demonstration that the focusing of ionic current in a micron size hole
connecting two chambers can produce local temperature increases of up to 100°C with thermal
gradients as large as 1°Kum™. We find a good agreement between the measured temperature profiles
and a finite elements-based numerical calculation. We show how the thermal gradient can be used to
measure the full melting profile of DNA duplexes within a region of 40 um. We discuss the

possibility to produce even larger gradients using sub-micron pores.
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Novel mucoadhesive system based on sulfhydryl-acrylate interactions

Maya Davidovich-Pinhas! and Havazelet Bianco-Peled”

'Department of Chemical Engineering, Technion, Haifa 32000 Israel

The concept of mucoadhesion was f i r stoimprave
drug release, targeting and absorption. Mucoadhesion is defined as the ability to adhere to the mucus
gel layer. The first and most common line of mucoadhesive polymers were based on a polymer-
mucin interaction through physical and/or chemical non-covalent bonds such as hydrogen bonds,
Van-Der Waal forces, ionic interactions and/or chain entanglement. However, attempts have been
made to improve the mucoadhesive properties via covalent linking such as disulfide bonds. Although
dry carriers prepared from thiomers display high adhesion, our previous study have shown that
mucoadhesive system based on alginate-thiol molecules were not able to display their advantages in
hydrated environment. In order to overcome this limitation, a novel mucoadhesion approach is
proposed. It is based on the ability of molecules carrying electronegative vinyl end group to
covalently associate with electronegative neighboring groups, in a reaction termed Michael type
addition, which can take place in physiological environment. The underlying hypothesis was that the
ability of acrylate chemical end groups to covalently associate with sulfide end groups under mild
conditions could be used to chemically attach molecules carrying such groups to the mucus. This
hypothesis was first verified by the formation of covalent bonds between polyethylene glycol di-
acrylate (PEG-DA) and mucin using nuclear magnetic resonance (NMR) and rheology experiments.
In addition, the adhesion to fresh tissue and drug release ability were examined. This approach was
further developed by synthesizing a novel biomaterial consist PEG-acrylate attached to an alginate
backbone. Such a polymer combines the strength, simplicity, and gelation ability of alginate with the
mucoadhesion properties arising fromthe PEG’ s characteristics

We have synthesized, verified the formation of the desired product by NMR and evaluated its ability
to function as a novel mucoadhesive material for control drug release by means of tensile and in vitro

release measurements.
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Controlled delivery system to elicit anti-cancer effects of the HIV protease

inhibitor Nelfinavir

K.Perets, A.Rudich, J.Kost
Department of Chemical Engineering and Department of Clinical Biochemistry,

Ben-Gurion University, Beer-Sheva, 84103, Israel

Nelfinavir is an HIV-protease inhibitor that has been used to treat AIDS patients since 1993.
Nelfinavir was found to possess anti-cancerous properties due to its ability to inhibit Akt
phosphorylation, which is a crucial step in cancer cells' survival and growth, and/or resistance to anti-
cancer therapy. The main problem with Nelfinavir treatment is that Akt has major regulatory roles
also in non-cancerous cells, which may result in severe side-effects. In addition, it was found that
increasing Nelfinavir's concentration does not further inhibit tumor growth compared to lower doses,
suggesting that prolonged exposure to Nelfinavir is more crucial for effective treatment than higher
dosage. Therefore a tumor-targeted controlled-delivery system for Nelfinavir is required to allow
prolonged exposure to effective drug concentrations. In the current study, Nelfinavir is entrapped in a
polymeric matrix of Poly(lactic-co-glycolic)acid (PLGA). The polymer dissolved in glycofurol
solidifies upon contact with aqueous media and may be injected directly to the tumor or its immediate
environment. The polymer degrades at a known rate maintaining an effective concentration of the
drug in the tumor. Three phases in the release kinetics were observed: the burst phase — rapid release
in the first 20 minutes due to incomplete implant solidification, the diffusion phase — (first 10 hours)
of the drug diffusing from the i mplant’s
loaded amount of the drug, and the very slow release of the drug entrapped in the implant as the
implant slowly degrades. The effect of controlled release system of Nelfinavir was tested in-vitro
using MCF-7 breast cancer cell line viability for up to 1 week in a tumor-like environment. The cells'
viability decreased gradually and a complete death of the cells was observed within 120 hours of
exposure to Nelfinavir.

These results clearly show that a controlled delivery system for Nelfinavir is effective in both of the

in-vitro models which show promise for its in vivo effectiveness as well.

sur f



Cortactin: An Effector of Cell Propulsion

Orit Siton*, Yaron Ideses®, Alexander Bershadsky?, Nir S. Gov®, and Anne Bernheim- Groswasser*
'Ben-Gurion University of the Negev, Beer-Sheva 84105, Israel
2Department of Molecular Cell Biology, Weizmann Institute of Science, Rehovot 76100, Israel

3Departmentof Chemical Physics, Weizmann Institute of Science, Rehovot 76100, Israel

Cortactin is involved in invadopodia and podosome formation, and persistent lamellipodia protrusion. Here,
we use a biomimetic in vitro model system to study the mechanism of cortactin-mediated regulation of actin
polymerization-d r i ven mot i |l i ty. We add cortadtiitry trmeda umy s
Arp2/3 complex, cofilin, profilin and capping proteins) and beads covered with WASP-VCA domain. Our
findings show that cortactin localizes primarily at the bead surface. We have also found that cortactin
significantly enhances the bead velocity. Using a simple analysis we show that the increase in velocity can be
explained using a model that consider the possible reduction in VCA/Actin network binding time due to
cortactin. Cortactin changes the morphology of the comet tail, apparently interfering with the cofilin-mediated
actin network disassembly. Finally, this is a first demonstration that cortactin in concert with VCA and Arp2/3

complex, can significantly promote actin-polymerization-driven motility.



Nanoparticles Embedded in Alginate Hydrogels: An Innovative Approach for
Sustained Release of Hydrophobic Drugs

Elinor Josef’, Meital Zilberman?, Havazelet Bianco-Peled*?
!Inter-Departmental Program for Biotechnology, Technion, Israel.
Department of Biomedical Engineering, Tel-Aviv University, Israel.
% Faculty of Chemical Engineering, Technion, Israel.

Over 40% of the drugs developed in the past two decades are extremely hydrophobic. Lipophilic
drugs can act as efficient therapeutic agents, since they can penetrate the hydrophobic cell membrane
as opposed to hydrophilic drugs. However, their low bioavailability restrains their implementation.
We present an innovative methodology for sustained delivery of hydrophobic drugs using composite
hydrogels, prepared by embedding oil-in-water microemulsions in hydrophilic hydrogels. The
hydrophobic nature of the microemulsion core enhances the solubilization of hydrophobic drugs,
while the crosslinked matrix could be readily used as a solid controlled delivery vehicle.

A microemulsion (ME) was formulated from pharmaceutical accepted components; the droplets
diameter was shown to be about 10 nm by dynamic light scattering and small angle X-ray scattering
(SAXS). Combining the ME with alginate solution and crosslinking with calcium ions resulted in a
clear hydrogel. The model drug, Ketoprofen, precipitated from the alginate hydrogel, but the drug-
containing composite hydrogel was clear and macroscopically homogenous, suggesting that the
model drug is more soluble in the ME-composite gel than in the gel alone. The nanostructure was
investigated by SAXS; scattering plots indicate that oil droplets exist in the composite hydrogel.
Release profiles from composite gels exhibit gel-composition dependency; these profiles
demonstrate the applicability of this system as a controlled delivery vehicle. The methodology of
incorporating microemulsion droplets into alginate hydrogels for the purpose of increasing drug
solubility could be applied to more drugs. Moreover, other hydrophilic polymers can be utilized to
create composite hydrogels. Other systems have to be examined carefully, as the polymer and the
drug could affect the stability of the microemulsion. Yet, we believe that composite hydrogels holds

great potential for enhancing the solubility of hydrophobic drugs.



In-situ removal of a flavor and fragrance compound from yeast fermentation
using various strategies

Yigal Achmon*, Mor Sendovski', Jenny Goldstein?, Shlomo Margel?, Ayelet Fishman®

!Department of Biotechnology and Food Engineering, Technion, Haifa 3200, Israel

2Department of Chemistry, Bar-llan University, Ramat-Gan, 52900, Israel

2-Phenylethanol (PEA) is an aromatic alcohol with a rose like odor that is highly desired by the
cosmetics and food industries. It is currently produced via chemical routes from benzene or styrene
generating toxic wastes to the environment. VVarious yeast strains are capable of producing PEA from
L-phenylalanine in a growth associated manner under controlled conditions. The drawback of this
method is the inhibition of cell growth by the accumulating product, leading to low process yields.
Two approaches for overcoming this problem by utilizing in situ product removal (ISPR) will be
presented.

A bi-phasic system comprising immiscible ionic liquids (ILs) was evaluated. Eight ILs were tested
for their influence on growing yeast cells, and five of them were found to be biocompatible. A
correlation between IL structure and the effect on yeast growth was investigated. [Tf,N] anions were
found to be most biocompatible in comparison to [PFs] and [BF,], and the pyridinium or ammonium
cations were slightly preferable than the imidazolium cation. The five biocompatible ILs were tested
for PEA recovery capability by determining their distribution coefficients (Kp) with the highest
value of 17.6 obtained for BMIM[Tf,;N]. Finally, a three- to five-fold increase in total PEA
concentration was obtained with MPPyr[Tf,N], OMA[Tf;N] and BMIM[Tf,N], demonstrating the
potential of ILs for enhancing productivity in bioprocesses utilizing growing cells.

In the second approach, polystyrene (PS) or polymethylmethacrylate (PMMA) beads with a narrow
size distribution of 2.5 [Jm were added to the fermentation medium in the presence of a surfactant,
resulting in swelling of the microspheres due to partitioning of PEA into the beads. An experiment
performed in a 3L bioreactor with the addition of only 1% of PMMA microcspheres and 0.3%
Tween 80 gave rise to a total amount of 0.5g of PEA inside the beads, implying 15% encapsulation.
A ratio of 0.07 g/g of product per resin was obtained which is the highest reported to date.
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Conducting Doped Zinc Oxide Nanofibers by Electrospinning

Shmueli Yuval, Mann-Lahav Meirav, Gennady E. Shter, Gideon S. Grader

Department of Chemical Engineering, Technion, Haifa 32000, Israel

Solar cells which convert photons directly into electricity, have the potential of clean and efficient energy
source. The use of one dimensional conducting nano-wires with high transparency may improve the
performance of the cell electrodes — which are an important component of thin film solar cells.

The presented work is focused on the synthesis of transparent and conductive Ga doped Zinc Oxide
nanofibers by electrospinning. The starting materials were Zinc Acetate, Gallium Nitrate and Poly vinyl
alcohol (PVA) as the carrier polymer. The solvents were water and ethanol in weight ratio of 6:4. The
“green” el e c tefiraanp sinteredftoioldtam puee ceramaia fibers.

The effect of electrospinning and heat treatment parameters on the fibers morphology and structure were
investigated. An optimal processing parameters were found and used for fibers preparation on the laboratory
batch scale. After sintering at 400°C in air for 30 minutes, uniform, conducting Ga doped Zinc Oxide
nanofibers were obtained with diameter ~200nm and aspect ratio ranges between 10 — 100. The fibers were
characterized by HRSEM, TGA/DTA, EDS, XRD, BET. The conductivity of single fibers was measured by

4-points probe using E-beam lithography. The detailed results will be presented and discussed.



Highly porous Electrode for application in Double Electrolyte Fuel Cell

Shiri Tomer, Gideon S. Grader and Yoed Tsur

Department of Chemical Engineering Technion, 32000 Haifa, Israel

A novel stack design of a fuel cell, called "double electrolyte fuel cell" (DEFC) is a new concept in fuel cells
that can have some advantages over traditional designs. The DEFC is based on two types of electrolytes, for
instance oxygen ion conductor and proton conductor, which in the present realization are connected in parallel
(see figure). Here, each electrolyte is placed at one side of the anode where the fuel is injected directly into the
anode. Hence, the anode must be highly porous to allow the fuel to permeate through and reach to the
electrolytes interfaces. This design may give better robustness to different fuels, changes in fuel quality and to
fluctuations in temperature during operation.

- Cathode - Cathode

é Proton conductor § Proton conductor

c [

g Anode g Anode

(] . (] .

= Oxygen ion conductor E Oxygen ion conductor
Cathode Cathode

Highly porous anode was fabricated using a known foaming technique in which direct foaming of colloidal
suspensions is used for the fabrication of macroporous ceramic materials. NiO—Gadolinium doped ceria
(GDC) cermet was chosen as anode material and has been prepared using a chemical co-precipitation process.
The NiO-GDC was foamed and dried at room temperature followed by sintering in air at 1350 °C. 5 mm

slices were cut and reduced to Ni-GDC. The fabricated anode has a porosity of about 80%.



Anodes for glucose fuel cells based on carbonized nanofibers with embedded

carbon nanotubes.

Sabina Prilutsky", Pinchas Schechner?, Eugenia Bubis?, Vadim Makarov®, Eyal Zussman® and
Yachin Cohen*

Departments of *Chemical and *Mechanical Engineering, Technion — Israel Institute Technology, Haifa 32000, Israel

’Department of Electrical and Electronic Engineering, ORT Braude College, Karmiel 21982, Israel

Electrodes made of carbonized polyacrylonitryle (cPAN) nanofibers, with and without embedded
multiwall carbon nanotubes (MWCNTS) were fabricated by the electrospinning (ES) process and
evaluated as anodes in glucose fuel cell (FC) application. The effect of several processing and
structural characteristics, such as the presence of MWCNTS, polymer concentration in the ES
solution and silver electroless plating on FC performance were measured The carbon electrodes were
successful as anodes showing significant activity even without additional silver catalyst, with
noticeable improvement by incorporation of MWCNTSs. The orientation of graphitic layers along the
fiber axis and the coherence of layer packing were shown to be important for enhanced electrode
activity. The maximal values of open circuit voltage (OCV) and peak of power density (PPp) of
unmetallized el ectr oZdresgectivell) wete found ta hedfor BoMposile W/ ¢ m
CPAN/CNT electrode. Electroless silver metallization of the carbon nanofiber electrodes leads to
much better FC performance. Maximal values of OCV and PPy, of silvered carbon electrodes were
measured to be abouft, respectigely. Thusacaribnizet hahofibpraMuita m
embedded MWCNTs may form a good basis for glucose FC anodes, but better metallization and

cell-configuration allowing proper mixing are required.
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Dynamics and Heating of Suspensions of Non-Interacting Magnetic
Nanoparticles Under Alternating Magnetic Field

Omer Shenkman and Moshe Gottlieb

Chemical Engineering Dept. Ben-Gurion University, Beer-Sheva 84105, Israel

Magnetic nanoparticle (MNP) suspensions are known to generate heat when subjected to an
alternating external magnetic field. It has been recently demonstrated that these thermal effects may
be used for treating cancer by overheating tumors. Two separate mechanisms are responsible for the
generation of heat: Neel, which is internal to the particles, and Brown which is external to the
particle and results from the viscous heating of the fluid around it when the particle turns to align
with the alternating magnetic field [1]. We calculate Brownian heating by determining the flow field
generated by the particle's motion.

The dynamics of MNPs in suspension under an alternating magnetic field were calculated by solving
analytically the Navier-Stokes equation for a simplified non-interacting particle model. The non-
interaction assumption is valid for concentrations typically employed for magnetic heating. The
velocity field was then used to derive the heat generation of the MNP suspension through the viscous
heating term of the energy equation. It was found that through this methodology it is possible to
approximate the magnitude of Brownian heating within MNP suspensions under alternating

magnetic fields.

1) Schmidt AM Macromol. Rapid Commun. 27 1168 (2006).



Preparative Separations -

Liquid-Liquid Extraction or HPLC ?

Ram Lavie

Department of Chemical Engineering, Technion - Israel Institute of Technology

The separation of species on a relatively small scale is a task increasing in importance as the demand for some
high-value chemical and biological products is expanding.

There are situations in the research laboratory and in industry where it is necessary to extensively isolate one
or more components in a mixture or purify a product by removing certain species, in small but sufficient
guantities for further use.

When distillation or crystallization is not a convenient option, and the species of interest are water-soluble,
one reverts most often to liquid chromatography (HPLC) as reverse-phase liquid chromatography or to lon
Exchange chromatography. Liquid-liquid extraction has hardly ever been considered in the past because until
recently there existed no effective multistage liquid-liquid extraction tool that could provide the necessary
extent of separation at a reasonable effort. The advent of the MTLX multistage extractor has now created such
an option by providing a tool that performs easy, quasi- continuous, automatic multistage liquid-liquid
extraction (extraction plus back-extraction).

The advantages and limitations of the two methods are compared. Indications are that, in some cases, liquid-

liquid extraction, implemented through MTLX may well be worth consideration as an alternative to HPLC.



Comparison of corn yield irrigated with different qualities of water

Gideon Oron*"°, Leonid Gillerman®, Nisan Buriakovsky?,
Ludmilla Katz®, Yossi Manor?, Josef Hagin®, Adi Raveh® and Amos Bick"%*

a) Environment Water Resources, The Institute for Desert Research, Ben-Gurion University of The Negev
Kiryat Sde-Boker 84990, Israel. E-mail: gidi@bgumail.bgu.ac.il,

b) Ben-Gurion University of The Negev, The Department of Industrial

Engineering and Management, Beer-Sheva, 84105, Israel.

¢) The Grand Water Research Institute, Technion Haifa 32000, Israel

d) Central Virological Laboratory, Sheba Medical Centre, Tel-Hashomer 52621, Israel
e) Department of Business Administration The Hebrew University, Jerusalem, Israel

f) Dept. Industrial Engineering and Management, Jerusalem College of Technology, Jerusalem,
Israel, E-mail: amosbick@gmail.com

g) Dept. Chemical Engineering/ Environmental section, Shenkar College of Engineering and
Design, Ramat-Gan, Israel.

Field experiments are in progress for secondary wastewater upgrading for unrestricted
utilization for irrigation and sustainable agricultural production. The integrative
treatment system for the secondary effluent polishing is based on using in series two
main stages: UltraFiltration (UF) and Reverse Osmosis (RO) membrane. The UF
effluent is used to feed the RO membranes. Different mixtures of UF and RO
permeates are subsequently applied for drip irrigation of various crops. Irrigation with
RO effluent with added fertilizer provides the best plant development and eventually
the best yield.
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1. Bismuth- Containing Oxides for Photocatalysis and Water Splitting.
Noa Ben-Tulila and Osnat Harari. Department of Chemical Engineering, Technion-Israel Institute of

Technology, Haifa, 32000 Israel

2. Energy Generation from Toluene Degrading- Pseudomonas putida F1 Using "Bio-
Fuel Celles™.

H. Friman*?, R, Cahan®, A. Schechter’, Y Nitzan?."The Ariel University Center in Samaria, Ariel,

Israel, >Bar- llan University, Ramat- Gan, Israel.

3. Enzyme and Yeast- Cell Based Bioreactors For Formaldehyde Removal From Air.
Sasi Sigawi?, Oleh Smutok®, Galina Gayda®, Oksana Zakalska®, Mykhaylo Goncher?, Yeshayahu

Nitzan? and Marina Nisnevich®.

'Department of Chemical Engineering, Biotechnology and Materials, Ariel University Center of
Samaria, Ariel 40700, Israel

2The Mina and Everard Goodman Faculty of Life Sciences, Bar-llan University, Ramat-Gan 52900,

Israel

*Department of Analytical Biotechnology, Institute of Cell Biology, 79005, Lviv, Ukraine

4. Nanostructure of Lipid- Nucleic Acid Complexes.
Sharon Golan', Nicholas L. Abbot?, Yeshayahu Talmon'.'Department of Chemical Engineering,
Technion- Israel Institute of Technology, Haifa 3200, Israel. “Department of Chemical and
Biological Engineering, University of Wisconsin- Madison, Madison, Wisconsin 53706-1607,
USA.

5. The Development of a Controlled Environment Vitrification System (CEVS) for
Cryogenic HR- SEM Imaging.
Liron Issman®, Naama Elissar' and Yeshayahu Talmon®. The Graduate Program In Nanscience &
Nanotechnolgy, and the Department of Chemical Engineering,** Technion- Israel Instiure of
Technology, Haifa 32000, Israel.
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8. The Role of Surfactants in Aqueous Solutions of Au NPs.
Elad Blayer, Shani Eliyahu and Rachel Yerushalmi — Rozen. Department of Chemical

Engineering, Ben Gurion University.

9. Aqueous dispersions of grapheme- a dream come true.

Sivan Kober, Prof. Oren Regev. Department of Chemical Engineering, Ben Gurion University.

10. The effects of Ultrasound on siRNA- starch complexes delivery as a
treatment for ovarian cancer.
Eliz Amar, Prop. Joseph Kost, Dr. Dan peer. Department of Chemical

Engineering, Ben Gurion University.

11. The effect of Ultrasound on Gene Delivery.

Elina Chockler, Prof. Joseph kost.
Department of Chemical Engineering, Ben Gurion University.

12. Ultrasound Triggered Polymer Degradation, an approach for Ultrasound
Triggered Inferior Vena Cava Filter Resorption.
Noa Haberman, Prof. Joseph Kost. Department of Chemical Engineering,

Ben Gurion University.
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22. Raising The Glass Transition Temperature Of Di- Glycidyl Ether of Bisphenol A
Epoxy Resin.
Maya Gez. Supervised by Hilla Revach and Dr. Ziad Kizzil. Department of Chemical
Engineering, Shenkar College of Engineering and Design, 12 Anna Frank St Ramat Gan.



23. Electro-thermal Analysis of Lithium lon Batteries: Experimental and Numerical

study.

N. Rot., T, Shtainbach and G.A. Pinhasi . Department of Chemical Engineering and

Biotechnology, Ariel University Center of Samaria, Ariel (Israel).

24. Analysis of Regenerative Heat Exchanger for Microturbine .
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! Department of Fluid Mechanics and Heat Transfer, Faculty of Engineering, Tel-Aviv

University, Tel-Aviv (Israel).
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25. Consequence Analysis of Aqueous Ammonia Spills: Haifa Ammonia Storage Case

Study.
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(2): Department of Chemical Engineering and Biotechnology The Ariel University Center of

Samaria, Ariel (Israel)
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26. The influence of assay protocol on the measurement of antibody specificity to

peptides displayed on phage particles.

Rosenblat, CA. & Firer, MA. Immunology and Cancer Biology Laboratory, Dept.
Chemical Engineering and Biotechnology, Ariel University Center, Ariel 40700.




27. Influence of Sol Parameters on ZnO TCOs.

P.Bluvshtein, L. Alterzon, 1. Winer, G.E.Shter and G.S.Grader (Technion).

28. Synthesis of FTO TCO thin films for phorovolatic devices by the Sol- Gel Method.
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29. Characterization of PEG- fibrinogen nano scaffolds for tissue engineering.

0. Yom Tov*?, D.Seloktar**, H.Bianco- Peled"?. 'Department of Chemical Engineering, The
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30. Novel Gold Nanopartical Films: Synthesis and Characterization Towards High
Performance Electronic Nose.

Adi Solomon, Dolev Geva, Muhammad Y Bashouti, Hossam Haick. The Department of
Chemical Engineering and Russell Berrie Nanotechnology Institute, The Laboratory for
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