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Karlsruhe Institute of Technology

INTERNATIONAL CONCEPTS OF WATER TECHNOLOGIES
¢ Bachelor Wahlpflichtfach VL 22644

¢ Innovative concept of problem based learning

é Lectures & impulse lectures as topic introduction

Traditional Learning

¢ International desalination/water reuse project

Told what we
need to know

é Team work with one tutor for every 2 projects

Problem Based Learning (PBL)

¢ Workshop presentation and report as ‘exam’

Identify what
we need
to know

Learn and apply
it to solve the
problem
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PROJECT BASED LEARNIN

RESEARCH FOCUSED TEACHING

PROF DR-ING ANDREA IRIS SCHAFER

Professor of Water Process Engineering, Faculty of Chemical and Process Engineering

HELMHOLTZ
|ASSOCIATION

GRADUATE ATTRIBUTES

¢ Membrane technology example as state-of-the-art
water treatment technology

é Confidence in technical English

é Literature search and management (Endnote)
é Industrial design software

é Report Writing and oral Presentation

é Industry relevance/real world example

é WATER-ENERGY NEXUS

¢ INTERNATIONAL DEVELOPMENT

é RELEVANCE TO INDUSTRIAL APPLICATIONS

PROJECTS RELEVANT TO GLOBAL CHALLENGES

¢ Masters/Bachelor/Study Project/HIWI/PhD & postdoc projects adjusted to student interests
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Karsnade Institute of Technology

Diplomarbeit / Masters Project

Diplomarbeit / Masters Project Diplomarbeit / Masters Project

BACHELOR & MASTERS THESES

FIRST CLASS RESEARCH ENVIRONMENT

Project P25 immobilized PVDF membrane for photocatalytic degradation of m e — | : — = =T
tam i}
Summary E.hm‘;':m;l.nd de natural " sr,“h:t“" m:mm' m“! - sen i ryevral oy vy b Project Micropollutant removal using photosensitizer-assisted membranes
icropoliutants include natural as well as S light UV ght ] h .
anthwoponenic persistent chemicals in Ho . ® ° Reverse osmosis (RO) is commonly used in seawater desalination for the production Summary: Ir_1 the modern world, the course to sustainable :_Ie.lalupmant is more than ever
water are @ rapidly emerging global o ® . . of drinking water, and increasingly used in water reusa for the removal of vibrant. In this regard, the concept of wsing a sunbight for chemical
problem  that  seriously  fhreatens  Feed @ ® + T v micropollutants. Due ko the high pressure requirements, this process is very energy transformations is a hot topic. The research field of photocatalysis continues
envionmental and human  health. 0 ¢ QB0 o : intensive. The design of novel RO membrane materials able to combine ion selectivity to grow and atract significant research interest. However, the removal of
Membrane processes are  used  in ErE IR and high parmeability is an ongoing chalenge. The incorparation of bio-inspired micropollutents from water is a global challenge. This has led to the
advanced water purification to remove Drpasituil structures (e.n. water and ion channels) within the membrane allows to improve the development of a number of hybrid processes, including photocatalytic
micropoliuiants. Remaining issues ane N J selectivity of ions transport and contaminants removal by RO. membrane reactors.
Bl ol of e P2EPYIS hybrid memibrane The sim of thi _ )
R A Permrate % Bim of thie project is. ba camy out & ® This master thesis is mainly experimental and based on the combined
Tegh Enerpy B requiTame o range of expeniments 1o evaluste the knowledge of several scientific fields such as catalysis, photochemistry, and
Rorelapmt o comomrid b prifmei membrene selechity end remavel of (] ® emnvironmental engineening. Whie working with the cutting-edge
Hybrid photocatalysis membrane fitration water contaminants (e.g. fluonide, [ e A a3
. L] characierization methods applied in the group of Prof. Schafer, you will also
system combines the advantsges of both membrane filtration and in situ photocatalytic arsanic, nitrale, and possibly uranium) inbaln n ith h of th
degradation. This h enables superior removal efficiency and salectivity, by RO membrane functionalized with ¢ [ ] o an overiew working experience with eac 2.
Further, the process operaies at higher permeability and the in situ degradation of bio-inspired  water channels. The The following tasks are 1o e sreress memw
pollutants solves the concentrate issue. Thus, the hybrid process offers significant project is camied out in collaboration o RO mesnbrans performed: o g,
advantages that warrant investigation. with the Institt Ewopéen des _ '} A’
The aim of this proiect is o fabricate nanocomposite (P25-PYDF) membranes with Membrane  (Montpellier,  France), e * Lieralure review on the gl
new functionality to achieve micropollutant adsorption and degradation. where the membranas are producad. mrra:lr:.c status of these i -
) scientific fields; w =
The following task will be performed The following specific task will be performed as part of the project: % g
 Lileralure review on fhe fopic (phoiocatalylic membrane and removal of * Literature review on the topic (water guality with a focus on ionic contaminants lke * Conduct degradation g
contaminants, like dyes, pharmaceuticals and personal care products: iniegration fluoride, arsenic, nilrate and wanium; retention and ransport mechanisms of ions experiments of trace t j E——————
of P25 with PVDF membrane, stability of the polymerc membranes in in RO; incorporation of water channels in polymeric membranes; membrane amounts  (ngil)  of [—
pholocatalysis characterization (e.q. molecular wedaht cut off (MWCO), sali retention) micropollutants using an o
» Characterization of synhesized membrane using eleciron microscopy, surface * Characterize the novel RO membrane and benchmark against commercial existing  photocatalytic
charge, and other state-of-the art spectroscopic tools membranes filtration set-up;
* Perform expariments with & micro cross flow system designed for novel membrane
. :jﬂmn:x':m?anr:lﬂmhamﬁm micro cross flow system connected fo chemctarizalion b evakiate the contam » retsniion « Separation of the mixiures of poliutant by-products using a liquid
pal o chromatography method;
* Analyze experimental data and wrile/co-author a research publication (in English) * Analyse experimental data and wrile/co-author a reseanch publication (in English)
Required  Studies in ChemicalProcess Engineering or equivalent (Uni, TH) ::ﬁulmd Studies in ChemicalProcess Engineering or equivalent (Uni, TH) « Data analysis and scientific writing (contribution to the writing of 8 paper)
Skills Basic knowledge in polymer chemistry, water treatment technologies, membrane Il Basic knowledge in water and polymer chemistry, water treatment technologies,
technalagy. Ev:auaenceupnntﬂr?ng wkills in Eﬁ:vglla.n |anguage, ﬁnﬁclenc:gmn Origin Labs membrane technology. Evidenced wiiting skills in English language, ability to learn/use Required Studies in ChemicaliProcess Engineering or equivalent (Unl, TH)
software for data analysis and graphing, willingnass 1o lead or conirbute 1o the writing Origin Labs software for data analysis and graphing and Endnote for literature Skllls: Lab work experience. in particular water quality & analysis
of a scentfic publication. ! management, willingness to lead or condribuie 1o the wiiting of a scientific publication Knowledge in the field of catalysis, organic chemistry, membrang {echnology
Institute Mambrane Technology Departmeant, Instilute for Funciional Interfaces (IFG-MT) Instituted  Institute for Functicnal interfaces, Membrane Technology Departmant (IFG-MT) Desirable knowledge of prnciples of HPLC separation
' Department Evidancad wriing skills m Englsh language
et Durie  Flenliainagofiide °” Bl 352, Dwrpun Nork Confident use of Origin Lebs software for data analysis and graphin
Application Please emaid CV. ranscripts and motivabon eter with available time period for Start Date  Flexible/negotiable (ratih - g” - e nlg F'D g —
Procedure  evaluation Application Please email CV, transchpts and mothvation leter with available time period for nstitute/Dept: Ins uT Cm uncticnal Interfaces (IFG) / Membrane Technology Deparnmen
Project Dr. Chhabilal Regmi; chhabilal regmidhkil, sdu Procedure  evaluation clo KIT Campus Maorh
Advisor(s)  Prof, Dr.-Ing. Andrea Schafer: Andrea, Irs Schasfer@kit adu Project Dr. Alessandra Imbrogno: alessandra imbrognodikitedu Start Date: To be discussad
hitp:iimi.ifg kit edw Advisor(s) Prof, Dr.-Ing. Andrea Iris Schafer. andrea. inis. schasfen@kn edu To apply: Email CV, transcripts and motivation letier with availabe time peniod for evaluation
hitp:Ami. g ki echu/ Project Roman Lyubimenko: roman. iyubimenkodikit adu
Bupervisors: prof, [r.-Ing, Andrea Schifer: andres. ins schasfen@ikit adu
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Diplomarbeit / Masters Project
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Dr. Andrey Turshaiow: andray iurshatovifkit edu

Diplomarbeit / Masters Project ﬂ(IT

Karlsnae Instibute af Technology

Project Removal of arsenic by ultra- and nanofiliration (UFNF) membranes under varying
Summary:  water quality and fouling conditions Project Graphene Membrane Composites for Water Treatment Applications Diplomarbeit /| Masters Project
Arsenic (As} concentrabion in groundwater ks 8 ublguitous problem and often referred to Bs Summary:  gierpid hormones are excreted by humans and are subsequently found in many P ]
current century's adversity. Amang all the countries in different parts of the word affected waterways as micropollutants. Removal of such micropoll is a major i ing
by arsenic contamination in groundwater, the highest populancn &t stake (3 in Bangladesh challenge because the separation of steroid from water requires membranes with very Project Development and characterization of novel PES-CD nanofiber membrane for
followed by West Bengal in m::m level rise a:; 1t inerease in intrusion small pores and hence a significant amount of energy. Nanomaterials such as Summary: waler treatment applications
:‘mggﬂu'f:“;:'ﬁjm*mnﬂ: anmﬁ&-l?aru?nlr hum':— :"ﬂg m";’;ﬂ":;"‘““"? '"IE graphene are able to adsorb certain micropallutants and hence reduce the energy Sterold hormones &re excreted by humans and are subssquently found in many
w'::uersenln of ks ref::;e 8 to date Niie understood. F 1||:£|. oTJ = pmnm requirements for water treatment if sufficient removal was attainable. Graphene waleryays as micropollutants. Removal of such micropoliutants is 8 major engineering
mmpamEsea is likely 1o affect bath removal and membrane fouling. Eh?:::mmu?ngge membranes prepared by the University of Bologna, Italy for non-aqueous applications, challenge because the separation of steroid from water requires membranes with very
conlrals s imporiant io defermine As contamination in groundwater. will be investigated for possible application in water treatment. small pores and hence a significant amount of energy. Manomatesials such as
There |s increasing evidence that natural orane matter (NOM) strongly imeracts with As, The aim of this project is to characterize cyclodextrin (C0) are able 1o adsorb cerain micropoliutants and hence reduce the
influencing its speciation and mobdity in aoustic environments. MOM could affect As these membranes i) for water permeability, energy requirements for water treatment if sufficient removal was attainable. PES-CD
sofption thiguah competitien for reactive surface aites. It can chanoe the As speciation iil) micropoll d: ion, fiil) nanofiber composite membrane prepared in the Membrane Technology Department,
through oxidation reduction reactions as well as the formation of NOM-As complexes. breakthrough behaviour. Based on the Germany, will be investigated for possible application in waler treatrment.
The aim of this project |s to carry cut experiments that e variation of a number of water quality The alm of this project is to develop and characierize these membranes I) for waler
help 1o understand the interaction between HA and As parameters interaction mechanisms can be permeability, i) micropollviant adsorption,
in groundwaters and speciically camy out membrane understood and the potential micropollutant iii} breakihrough behaviour. Based on the
filbrabion experiments o Invesbgate the removal of As uptake capacity estimated. The specific =
f f
o o o WP e e e o Tt e
Varouws operating col I0nE. ollowing will be .
pertormen: * :I_Il(t:ram:atr:::: & ::earm_pa'ﬁof‘grapaj;f understood and the potential micropoliutant
s, U b uptake capacity estimated. The ific
= Literalune review on the 1pic (ATSEn|C Gooumence micropoliutants  removal,  endocrine ml':“ will bﬁpé-l v e
BEIC RO, TGA  WEIRE, domirmon HAMON disrupting chemicals (EDCs); advanced membrane materials) ' -
ke il ) « Perform graphene-UF permeability, adsorption and breakthrough experiments * Literature review on the topic (CD Nke
= [Perfoarn expenments with HA and As al Mg materials; nanofiber composile
varying water chemisiry paramelers. + Analyse water samples from experiments with relevant analytical instruments
» Determing water quality of water samples from following calibration and validation vembrene;,  micropolutenis ramav..nl; -
axperiments wilh relevent Bnalytical instrumants « Analyse experimental data and write/co-author a research publication (in English) endocrine disnupling chemicals (EDCs); advanced membrane materials)
Tollowing callbration and valiation S ) . . . . « Periorm PES-CD nanofiber membrane permeability, adsorption and breakthrough
+ Analyse data and write/co-8uthor & research publication (in English) The topic bullds on previous projects from which some publications are available. expariments with filration equipment
g{l‘ﬂ“"’“ Studies In ChemicaliProcess Engineering or squivalent (Unl, TH) » Analyse :;Ea::mnvmr:":?anmnm with relevant analytical instruments
15! Reaui in Chemical/P - s ni. TH following
Basic knowledge in waler qualiy. water irealment technologies. memirane technoiogy. S:ﬂl‘;md Studies in g ing or eq (Uni, TH) » Anelyse experimental dala and write/oo-author a research publication (in English)
Evidenced wiling skils in Engksh language, profciency with Onagin Labs saftware lor data . Basic knque in water qualil\’. water treatment Iechnolwles. membrane h bulld " = hich blical lnbi
analvals and graphing as well s Endnote for literature managemant will e atlained, technology, nanomaterials. Evidenced writing skills in English lanquage, proficiency & logés bullds on previous projects from which some pul lons ane avallable,
mﬂ::mﬁ“;f;:?mg:;“hﬂlgmiiiﬂmr T with Origin Labs software for data analysis and graphing, willingness to lead or
' contribute to the writing of a scientific publication. Required Studies In Chemical/Process Engineering or equivalent (Unl, TH)
Instituiel Membrang Technol Deparimant. inatituie for Functional Intertaces (IFG-MT Skills:
Department: 0 collaboration mm"ﬂ.’; Un'?:“[m[!l of Heldelberg ) Institute/ Institute for Functional Interfaces / Membrane Technology Department (IFG-MT) Baslc knowledge In water gquality, water treatment lechnologees, membrans
Department: in collaboration with the University of Bologna, Italy iechnology, nanomalerials. Evidenced writing skils in English languaga, proficiency
Start Date:  Flexiblamegoliable (projects are typically scoped for @ duration of & maonths) StartDate:  Flexible/negotiable (projects are typicall ed for a duration of & months) with Onigin Labs sofware for dats analysis and graphing, wilingness 1o lead or
Application  Mease emall CV, academic Manscripls and matvabion letier wih avallable wme penod for ) ypealy contribute to the writing of & sclentific publication
Procedurs:  @vAlLANGH Application Please emall CV, academic transcripts and motivation letter with available time
Procedure:  period for evaluation. Institutel Inatituie for Functional Inleriaces | Membrane Technology Department (IFG-MT)
Praject Prantk Samanta, prantik.samantagiil edu Department:
Advisor(s):  Prof, Dr.-ing Andrea Schiser, Andrea Iris. Schasfenfiiledu hiipimiifg. kit sdu Project Prof. Dr.-Ing. Andrea Schafer, Andrea.lris. Schaefer@kit.edu; http:/imt.ifg.kit.edu/ -
Advisor(s):  Dr Matteo Minelli, Uni Bologna, Italy, Matteo Tagliavini, IFG-MT, KIT Start Date:  Flexible/negotiable (projects are typically scoped for & duration of & months)
Application Plaase emall CV, academic transcnipls and motivation ketter with avallabbe tme
Procedure: pariod for evaluation,
Praject Prof, Dv.-ng. Andraa Schifes, Andraa.lns Schastenfkiledu; htp/im. iy kitedw
Advisor(s): Ov Alas Khall, slas khalll 2kt edu, Garmany, IFG-MT, KIT

STATE-OF-TI

E-ART FACILITIES

é Process Engineering Laboratory:
nanofiltration, electrodialysis, photocatalytic
membranes, solar powered systems

é Water Analysis & Radiotracer Laboratories:
full characterization of waters before and after
treatment (nanoparticles, organic matter, ions,

micropollutants)

DYNAMIC RESEARC

é Visit http://mt.ifg.kit.edu/24.php for current opportunities or notice board CS Bldg 10.91
AT

PhD

Karisrube Institute of Technology

PhD Position (Doktorarbeit)

Praject

Cualifications

KIT

Contact

Applications

Thies PND project Dulds on ongoing reseanch propects within the Nanolembrane iniiatve and wil

explore novel malerials and membrane preparation methods for pholocalalyiic membrane

development. The project will Tocus an i) pholocatalys! selection, looking beyond the mos)

commonly used malesals, i) explore oplions of catalyal deposition and coating, i) investigate

system design from smal-scale lo polentially piol scale process design - with one of the

challenges being the inlegration of the Bght source, and iv) &n application 1o micropaButant

removal. Modeling sspecls are ogen lo exploralion st molecular and process scale. There are

many aspecis of this project, polential that require in-depih RAD, incuding:

& How can a syslem degrade conlaminanis in-silu in @ membrane wilh pholocatahytic
Tunclionakty?

& What i the most sultable photocatalylic maleral Tor micropollutam degradation in waber and
whal afe selection cribteriafiools?

& What are the mechanisms behind in kinelics in membrang pholocalahveis and how can such
mechansms be quantified?

The PhD project will be largely expenmental and will begin with an identification of & el of

reseandh questions based on detailed Reralure survey.

AT

Karsrahe Institute of Technology
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Karbiruhe Instiute of Technology

Postdoctoral researcher position: Engineering of
photovoltaic-powered water-treatment systems

Researchers al KIT have a long-standing history
of making a significant academic conbribulion in
the aras of phabvallaic-powerad wales Inealmant
syslems. \We are sesking o design, research,
and develop phobovallse-powered membrane
filiration syslems Mhal are () small-scale, i)
robusl, §ii) rekable, and iv) decenbralised, which
can timately be deployed in e remole aess
of developing countries. In addlion, there is a
sbrong inlerest io purswee the commendalisation
of such svslems,
We require an experienced posidoctoral researcher 1o kead this projest. The pogition focuses on
research in the following sublects:
. Simple and robust elecirical conbrol sbralegies b ensure Mal maximoem  waber
gualityiquantity are  achigved when operaling  wilhoul Dalteries (bul  possibly  with
sUpErCapacitarg).
- Being able o relably delerming the level of sysiem peformance &l ary Bme and ralying
an & minimum number of sensors (also via remobe monilcning)
o Understanding ihe longdem effects of operating (he sysiem from & fuciualing and COountries.
IMemitienl enefgy resource. The position entails the planning and esscution of
Thioughout e project, these will be mulliple opporuniies Tor copperation wilh mlemal and research projects, preparation of research proposals
exlemal partners, bolh academic and industial, as well s providing the day-la-day supervision af and negotistion of business and  cooperation
Maslers and PhD sludents, giving oral presentalions al conferences, wiling high-impac! journsl o .

agreements. Publication in peer reviewed high impact
aricles, as well &5 sharing your knowledge via teaching, .

joumnals B8 well as student supervision are part of the
Qualifications vya, wil hald an enginesring PRD in Me ares Piocess. Chemécal, Eleckical of Mecharical respongibilifies. Interaction with KIT administration in termsa of personnel management,
Engingering. You areé a nalurally cunous perscn who |8 eager 1o kam more and 5 a finance, procurement and technology fransfer contracts, coordination with workshops for

Research Business Manager

The Membrane Technology Department at IFG (IFG-MT) was established in March 2014
and hes access to research facilities within KIT - the Research University of the
Hedmholtz Associgtion. State-of-the-art |aboratones were opened in March 2019, The
research wvision of the IFG-MT i=s 'safe water for all children’. The approach is
interdisciplinary and international, with an emphasis on research excellence and
enabling the academic development of team members.
As the research business manager you will confribute o
scientific research in one core research areas of IFG-
MT that matches your research track record.

Your other responsibility wil be of business/
administrative nature and encompasses financial
administration and controling, personnel and contracts;
supporting team members in the maintenance of
laboratory processes and  instruments; and  the
commercialization and intermational collaboration  of
IFG-MT. The primary business focus wil be on the
implementation of renewable energy powered
membrane systems in remaote areas and'or developing

Project

Project

Subsequently, Sevelopment of & ressarch plan and
limetable for the 3 vear reseanch project, and sel-up
of required equipmeant and Gevelapment of relevan
anatyical methods will follow, Establishmenl of
sullable models 1o explain the resulls oblained
drawing of interdisciplinary and poterlially mull- @
scalke approaches will be an opportunily bo inlegrate
expenment and model. Execulion of he research
phan through condussting of experiments, samgle and
data analyes and wiite up of resulls for scientific
publication are part of the PhD probess - & joumey
1o become &n ndependent ressancher!

Thioughout the projec, ihere will be mulliple
BppOrtunities lor coaperaton wilh inlemal and external panners. supervising bachelor and masier
shuderis, giving onal presentations &l conferences, wiiting high-impact jowmal anicles, as wel as
sharing your knowledge via teaching.

You will mos! lkely alveady hold & Masiers in Chemical, Process, Environmental Engineeding, or
equivalend, You afe a naturally curious person wha is eager 1o leam mone and has a srong
inberesl in resessch. Expedénce wilh membrane firalion syslems (ol any scale) s a definile
advaniage, as well as being comlorable i specibying syslem components and sound
eaxpenimentsl problem soling skiks, Excellen] Englah language prolicency & essential, basic
Genman |anguage skills ol advantage

KIT is ane of the bigges! research insliilions worldwide and has access lo skale-oldhe an
ieaparch facibies résulling om the merger of the Malional Ressarch Cenlre of the Helmholiz
Associlion and ihe lemer Techndoal Unlversily of Karsruhe, This project bridges Membrans
Techndlogy group 81 the Instiule for Fundional nlerfaces (IFG) and e Nanopholonkss for
Eneqgy group within the Inslilule of Microsirechse Technalagy (IMT) and Lighl Technalogy
Inatiibé (LTI}, The PhD will be régistered n the Facully of Chemical and Process Engineaning
Profl. Dr.-ng. Androa |, Schilfer, Membrane Technology Depariment, natilule of Fundclional
Inlesrtaces (IFG), Ted: +48{0)721-808-26008, Emal  Andrea. ivis SchaslenBii edu

Prof, Dr.-ing, Bryce 8. Richards, Instivie of Microsiresiue Technalogy (IMT) and Light
Technclogy instlute (LTI Tel «49(0)721-608-26582, Emal: Bryce. Richardsikil.edu

Pleass send applcabons wilh CV, publicalion Ml and your conribubion 1o the publicatian (il
relevant), academic anscipls, degrée cenificales, contacl delals for Ivee relérences and a
prelminacy reseanch proposal

SKIT

Karbiruhe Instiiute of Technology

PhD Position (Doktorarbeit)

Project

CQualifications

KIT

Contsct

Applications

Thiss PHD projec! Bulds on ongoing reseanch projects witin Mie ManoMemorane nilalive and wil
explane ihe developrment of mulli scabe models in membranse maberials and processes desiqn.
The project will foous for @ chosen scale of modelling (such as mokecular dynamics o mesoscale
modeling) and consides i) an experimental challenge thal i 1o be descibed with the chosen
miodel, identifying clearly the paramebers that are bo be incorporaled in a model, the software
required and the expermental melhods used, i) cument lileralure and based on a thorough
analysis idenlily current Bmitations of existing models, i) requirements 1o develop the moded by
application of several existing commercial toals, and iv) an application 10 matropallulant removal
in water reaiment with & focus on PEI’I'HEEIH[‘.' and SelEUiuilfﬂf maderial and pracEss.
Modeling aspects are open 1o exploration &l maleculsr and process scale and should consides
ihe Tollowing aspects with clear focus on one specilic scale and novelly;
& How can a membrane system adsort and degrade conlaminants in-siu in & membdane with
adsarplion or pholocataklic reactivity?
& Whal is Ihe most sultable membrane matedal for mscrapollutant remdal fom wales and whal
A gelaclion aiteriatons?

& Whai are ihe machanisms of adsomiion and degradation kinetics in membrane filiration and
how can such mechanisms be guaniified?
The PHD project will be a combinalion of theory and exparimen and will begin wilh an
Menification of a8 set of research questions based on detalled Ileratune survey, hence madifying
the inlial reseasch proposal. Subsequently, development of & research plan and limelable for the
3 year research peoject, and sel-up of reguired equipment and development of relevan analytical
melhdds will folinw. Estabishmant of suilable models 10 explain the resulls oblained drawing af
interdisciplinary and polentially multi-acale apposches wil be an opporunily (o inbegrate
experiment and model. Execulion al he research plan frough conducting of expedimeants,
samgle and data analysis and wiile up ol resulls for agentiie pubbcaion are part of the PhD
process — & journay o bacoma an ndependent reaearchar!
Theaughout the project, there will be multiple opportunities for cooperation with inlernal and
exlernal paMnens, SUpervising bachelor and masler sludems, giving oral presantalions al
conferences, wiling high-imgact jpumnal anicles, & well &8 conibuling 1o lEaching
Wou hold & kasiens in Chemical, Probess, Environmental Engneeding, of equivalent. You are a
naturally curious person who S eager o leam more and has a sirong inérest in research,
Experience wilh membrane iBration sysiems (of any scale) is a definite advantage, as well as
being combortable in specilying sysbem componenis and sound experimental problem solving
skills in both model and experiment. Excalienl English language proficiency i essental, basic
Garman language skills of advantage and evidanced communicalion sils expacied
KIT is one of he bigges! research instiiulions worldwide and has access o stabe-of-ihe arl
reseanch Tacilies resulting from the merger of the Nalional Resasrch Cenlre of the Helmhohz
Associalion and the Tanmer Technical Univansity of Karnaruha, This project bridges Membrans
Technology group al the instilule for Functonal Inlersces (IFG) and colleagues wih axperliss in
misdeling, balh 81 KIT a8 well a8 iMermatonal collaboralons (US, krael, Austraka, LK), The PhD
will bé réglatarad i i Facully of Chamical and Process Engineering al KIT
Prof. Dr.-ng. Andrea |. Schifer, Membrane Technology Depariment, Instiiuie of Funclional
Inlensoes (IFG-MT), Tel: +48(0)721-8B08.26008, Emal: Andrea s Schasfenfii sdu
There are 3 poasilions avallable and will be Med lollowing an ongoing seleclion probess on a firsl
corm firsl served process, All candidales areé requested 1o apply Tor scholarships as applicable
Plamss send apphoabons wilh CV, publicalion el and your conbibubion o tha publication (i
relevant), academic Wanscripls, degree certificales, contacl delalls for ihwee mleences and a
pralimingry ressarch prapoaal (aboul 10 pagas with workplan and 3 lacused ressarch questions)

| TEAM

¢ English language research team

¢ Multi-cultural background and mobility

é Publication focused work from masters

é Membrane Manufacturing & Characterization

Laboratory

NEW LABORATORIES

project through to academic independence

INTERNATIONAL TEAM

KIT — The Research University in the Helmholtz Association

Contact:
Email
Phone
Website

é Transdisciplinary team work

é International recognition and extensive
network

demonsiraled problem solier. You have a sbiong research rack-record. Given thal posilion will
involve working with inlernational pannérs, overseas expenence and'on a wilingness o lravel
wonild bé N assel. You will heve experiencs in auperising mare juniar leam membéens, sueh as
PRD amd M3¢ gludenis, and & demonalraled abdity 1o be able 1o thive In & mullidsciplinary
resaanch envirenment, Experience with membrang Miralion syslemsa (of any scale) is a definibe
advaniage, as well a8 being comlonable in specibhing eleciical as wall &% process engineering
syslem componeris. Excebent English anguage proficency is essential (balh wrilten and
spoken), while & good level of Ganman languape skills would be & dear advantage You will be
campalan in conducting yoursall in & professional manner duning mealings with indusiry panners
and you may have the oppanunity 1o sslze upon commercislsalion opporiunities.

Cualifications

equipment manufaciuring as well as cooperaBion with industry are required. A small
contribution to teaching within the Faculty of Chemical and Process Engineering is
expecied.

You hold & PRD in Chemical, Process, Environmental Enginearing, of squivalent and have had a
number of years of posidoc expenance. You are 8 nalurally cunious person who IS eager 1o leam
more and has evidenoed inlerest in research business leadership. Expedience wilth membrans
Niiration systems (of any scabe) is & requirement, as well as proven lrack record in research
sdminiralion, business management, inbemabional collabaralion, sludent supervision, ressarch
publicaton and research funding. Excellent English language proficiency is esseniial, German
languagpes skils aré réquined for communicalion with administralive and technical unis

Contract TWOD E13, 100%, inilialy for 3 vears, wilh poasibilty b axtend
on Iy yuar, Wi oy 10 exten Coniract TwlD E13, 100%, infially for 3 years with the possibllily of lenure Tallowing KIT processes,

KIT KIT & cne ol the bigpesl resaardh inaliulions worldwide and has socess 1o alals-ol-ihe arl KIT ) X
reseanch facliles resulling from he menger ol ihe Nalional Resesrch Cenire af ihe Helmhaliz KIT 1s one of Me biggesi research instiiulions worldwide and has access lo stale-of-dhe arl
Associabion and ihe formes Technical Universily of Karsruhe, This project bidges Membrane research Taciies resulling from the merger of the Mallonal Resasrch Cenire of the Helmhohz
Technalogy Depariment ai the Insiiute for Funciional inerfaces (IFG-MT) and fhe Mancghoionics Associalion and the Tormer Technical Universily of Kansrihe. This position (8 in the Membrans
far Enengy group within the Institules of Microsirucune Teehnoogy (IMT) and Light Technology Technalogy Depariment & the Institute for Funclional Inlensces (IFG-MT) which is alflisted for
Instibube (LTI IEaching wilh 1he Facully of Chemical and Prooess Enginsaring

Contact Prot. Dr, Bryce 8. Richards, inatstute of Microstructure Technalagy (IMT) and Light Technalogy Contact Prof. Dr.-lng. Andrea |. Schifter, Membrane Technology Depariment, natiiute of Funclional
Ingbtute (LT1), Tet +49(0)721-608-26662, Bryce Richards@ho edu :"'"‘“E':G:dfﬂ +A9(0)721-608-20606, Emal Andrea iris. Schaedengic ey

' Ll M edur

Prol, Dr.dng. Andréa |, Schfar, Membrans Tachnal Departmen], Inglilule of Funclianal
[ Sy ||FG:I Tel: +49(0)721-808-20008, Andres Irlff'i.ulul:‘ul'm@klludu_ it AirL gy il ks Applications Please send apglicalions with CV, publicalion Isl, cover lebler (hal addresses your molivabion and

Apphcations positon requirements, academic ranscipls, degree oerlicales, conlacl delails for hres

For the apphcation please provide the foliowing documenis in elecironic form: Motivation |elter,
CV, Responss bo requested qualifcalions and axparience, Lisl of publication, Transonpl of
records | MSc degres. PhD cerlificals; Comac! delails of 3 referses. Mole thal Incomplabs

agplications will nol b considersd. Apphcation Deadling 31 July 2018

T

Karlsruhe Institute of Technology

PhD Position (Doktorarbeit)

Project

This PhD project builds on i proj within the Nanc initiative and will
explore novel materials and membrane preparation methods for functionalized membrane
development. The project will focus on i) membrane material selection, , ii) explore options of
material functionalization and/or coating, ii) investigate system design from small-scale to
potentially pilot scale process design - with one of the challenges being the regeneration of the
reactive moieties if required, and iv) an application to micropollutant removal. Modelling aspects
are open o exploration at molecular and process scale. There are many aspects of this project,
potential that require in-depth R&D, including:

& How can a system react with contaminants
in-situ in a functionalized membrane?

& What is the most suitable functionality for
micropollutant removal in water treatment
applications?

& What are the mechanisms behind the
reaction kinetics and how can such
mechanisms be quantified?

The PhD project will be largely experimental :

and will begin with an identification of a set of research questions based on detailed literature

survey that results in a suggestion of functionalities/materials and the micropollutants of interest.

Subsequently, development of a research plan and timetable for the 3 year research project, and

set-up of required equipment and d of relevant lytical methods will follow.

Establishment of suitable models to explain the results obtained d of interdisciplinary and

potentially multi-scale approaches will be an opp ity to integ experiment and model.

Execution of the research plan through conducting of experiments, sample and data analysis and

write up of results for scientific publication are part of the PhD process - a journey to become an

independent researcher!

references, anguage certilicates and & preliminary research plan and Wsion for the groug 1o
Andrea | Schafer by 31 August 2018
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Karisnae Institute of Technology

Group Leader

Project

Cualifications

The Membrane Technology Department at IFG (IFG-MT) was established in March 2014
and has access to state-of-the art research facilities within KIT - the Research University
of the Helmholtz Association.

The research vision of the Membrane Technology Department is ‘safe water for all
chikdren'. The approach is interdisciplinary and international. with an emphasis on
research excellence and enabling of academic development of team members.

As a group leader you will be responsible to establish a
research group within one of the four main interest areas
of the department (i) new membrame maetenats, (i)
membrane  retention and fouling mechaniems, (W)
membrane systems development - applied to water
treatment, and (v} multiscale modeling of membrane
materials and processes.

The position entsils the planning and execution of
research projects, and writing of funding propasals for both
national and intermational funding egencies (English &
German). Cooperation with internal and external partners |
(including  industry), data acquisition and analysis, |
publication in peer reviewed high impact journals as well i
as student supervision are part of the responsibilities. A small contribution to teaching
within the Faculty of Chemical and Process Engineering is expected.

The position 8 not bound to & particulsr project and hence provides excellent
possibilities for the career development of 8 researches. State-of-the-art laboratories
were opened in March 2010,

You hold & PhD in Chemical, Progess, Environmental Engineering, of equivalént and have had a
mumber of years of poabdoc experancs. You aré 8 nalurally cunous person who |8 sager 1o eam
more and has evidenced inmerast in research leaderahip. Expenence with mambrang fliration
aysbema (of any scale) is a requiremant, as well a8 proven Irack record n studenl Supardson,
research publicalion and reseanch funding, Expenience locused on several of relevant lopos of
waler Meaimenl process design, polymer malenal developmenl, membrane modelling, analytcal
chamigtry, micrapallutan delaction and environmental Bsuss will be & good Toundabion for The
poaitan, An aulstandng publication and research funding Irack record ane réguined,

Excellant Englsh lnguage profcenty | easenlial, Garman language skills are slrangly desined

Throughout the project, there will be multiple opportunities for cooperation with internal and fiantmot TVQO B4, 100% inilally R 3 years wiih the dupecieticn © axiand sed divelsp an scadamio
external pariners, supervising bachelor and master students, giving oral presentations at carges (&9, junior professonhiphabaitaton pralessarshin)
conferences, writing high-impact journal arficles, as well as sharing your knowledge via teaching. KIT KIT |s ane of the biggesd research instiiulions worldwide and has access lo stabe-oldhe arl
Qualifications You are required a Masters in Chemical, Process, Environmental Engineering, or equivalent. research TaciMies resulling from the merger of the Nalional Research Cenire of the Helmholz
E ce with b filtration (of any scale) is a definite advantage, as well as Agsocialion and the farmes Technical Uiniveraily of Karsruhe, This posftion (8 in the Mamboans
being comfortable in specifying system components and sound experimental problem solving Technalogy Department al the Inslilule for Funclional inberfaces (IFG-MT) with &n affiliabon 1o he
skills. You are a naturally curious person who is eager to leam more and has a strong interest in Faculty of Chemical and Process Enginaering
research. Excellent English language proficiency is essential, basic German language skills of Contact Prof. Dr.-ng. Andrea |, Schifer, Membrane Technoogy Depariment, inatilute of Funcional
advaringo Intertaces (IFG), Tel: +49(0}721-608-26008, Emai Andres.iris Schasler@il. ety
KIT KIT is one of the biggest research institutions worldwide and has access to state-of-the art i, g, kit edul
research facilities resulting from the merger of the National Research Centre of the Helmholtz i i
Association and the former Technical University of Karlsruhe. This project is hosted by the Applicationa p‘“;’“’ sand appilications with |.:|,r P"h_"'”"“"_l"t- "':"""'"“"' “"’;" ha "d_““’“_‘“' "'"‘""L"'r:"_'""“"""
Membrane Technology, Institute for Functional Interfaces (IFG-MT). The PhD will be registered in and poailson Ibqldﬂlﬂl?llbi, _uutd:lmu. ranSCriphs, degres :furll Wchles, contact debal Hirgs
the Faculty of Chemical and Process Engineering. ::nfur:lu:lmquhlﬁuwdn :rftl:u.n'lr: and a preliminary research plan and vision lor the group 1o
Contact Prof. Dr.-Ing. Andrea |. Schiifer, Membrane Technology Department, Institute of Functional dren | Schirfer by 31 July 2918
Interfaces (IFG-MT), Tel: +49{0)721-608-26906, Email: Andrea.lrs Schaefer@kit.edu;
hitp:iimt.ifg.kit.edu
Applications Please send applications with CV, publication list and your contribution to the publication (if

¢ Structured supervision with regular group
meetings, seminars and in-depth feedback

relevant), academic transcripts, degree certificates, contact details for three references and a
preliminary research proposal.

Postdoc/Group Leader

OPPORTUNITIES

é International collaboration and travel
opportunities

¢ Field work in remote locations
(Australia, Ghana, Tanzania with many
other opportunities)

¢ Research exchange sabbaticals

¢ International projects and conferences

é Career opportunities &
scholarships

-
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TRAVEL & CAREER

Prof Dr Ing Andrea Iris Schafer
andrea.iris.schaefer@kit.edu

+49 (0)721 608 26906
http://mt.ifg.kit.edu

07/2019


http://presentlygifted.weebly.com/problem-based-learning.html
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