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OUTLINE OF THE PRESENTATION

Alnformaticaboutmy home n i v ectistiestthe
Alntroduction :
ASustainability
APervaporation
APervaporation cases

AButanol recovdrgmaqueousnulticomponent

ldicecononfield

ADehydration of ethanol PERVAPORATION -  separation

ADehydration of ionic quuids process in which liquid mixture is
B . separated by a partial vaporization
AConclusions through the membrane.

ACounclusiom®ncerniripenetworkingvent Puring pervaporation, the feed mixture
is in a direct contact with one side of the

liophilic  membrane  whereas the
permeate is removed in a vapor state
from the opposite side into a vacuum or
sweeping gas and then condense.
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Our strategy iIsbased Creating sustainability by materials
on five thematic, and systems

internationally
significant research
focus areas

Molecular and environmental basis of
life-long health

Digital solutions in sensing and

Universityof Oulu interactions

A Multidisciplinaupiversity
with10facultie&om Earth and near-space system and
humanitiesndmedicine  environmental change
toeconomicand
technology

Understanding humans in change
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M ateriaLife CyC|e industrial value addition of natural

resources

FINANCIAL & ECONOMICS
RECYCLING LEADERSHIP &MANAGEMENT

SUBSTITUTION

MATERIALS
PRODUCTION ENVIRONMENT AND
CLEANTECH
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50-100 years
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PROCESSING 0SSindustrialResearcfCommunities

A AUTOMATION; PROCESS, MACHINE AND
MANUFACTURING CONSTRUCTION AUTOMATION

Value ChaiRResearclCommunities A ENVIRONMENT, SUSTAINABLE

A STEEL PRODUCTION, FABRICATION AND APPLICATIQRSODUCTIOAND CLEANTECHINNOVATIONS

A NOVEL INORGANIC MATERIALS AND CIRCULAR EC NING ANIRODUCTISATION .

A BIOECONOMY; BIOMATERIALS AND BIOCHEMIC&IT‘:SMS rrorouLl ﬁ FACULTY OF TECHNOLOGY.
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RESEARCH COMMUNI+New research organization structure

Reason:Science is increasingly a group effort, universities must build structures to s
Goal:Toimprové&nowledgiowsenableollaboratipaupporESRsareerand enhance

multidisciplinaritydpossibilitifernewresearclopeningandfunding
Facultyof Technologyl3Research Units, 250 employees, 22 professors

FACULTY OF TECHNOLOGY
Dean Riitta Keiski

STEEL PRODUCTION,

NOVEL INORGANIC MATERIALS

Communities

BIOECONOMY; BIOMATERIALS

Value Chain Research

AND BIOCHEMICALS

WORKSHOPS AND LABORATORIES
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FABRICATION AND APPLICATIONS g

AND CIRCULAR ECONOMY  pumm

AUTOMATION; PROCESS,
MACHINE AND CONSTRUCTION
AUTOMATION

ENVIRONMENT, SUSTAINABLE
PRODUCTION AND CLEANTECH
INNOVATIONS

PLANNING AND
PRODUCTISATION
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UNIVERSITY of QUL ﬁ FACULTY OF TECHNOLOGY

|www.ou|u.fi/adma/

Beneficiation and
mineral processing,
primary and
substitutive materials
Sustainability and diminishe
environmental impact
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ADMADOCTORAPROGRAMI

UNIVERSITY of QUL ﬁ FACULTY OF TECHNOLOGY

Experts of Materials
Sciences and
Engineering Technology
Sciences and
Management _/ Sustainability
and Diminished

Environmental
Impact Geosciences

and Biology

Chemistry and
EIEES
Science
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A higkguality, internatiofahultidisciplinary docto
trainingiesearcbnnatural and mamade materialg
and technologies for sustainable prodymtsduct
ionprocesses and environmental applications
A 26Researchroups$romd FacultieatUOulu
A 11salarybasedbositionsfor4 yearseach
coordinatiand manageménnding~1 950 000
A Marie Curie IThnding 3 positiong-800 000),
Mathematiesd Materials Science for Steel Pro
andManufacturing

A EITRawMaterial ADMA KAVA 202618
EE B EE BEEE N
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SUSTAINABLEOLUTIONBORPRODUCTION
PROCESSESNDENVIRONMENTAPPLICATIONS,
ProChemERC

AcConsortium between: 3
AEnvironmental and Chemical Engineering (I E)

ASynthetic Organic Chemi®Bhém : —
Alnorganic Analytical Chem#&@iigm 3 :_
AThemain objective . . . ™ Tocelings
ATodevelop sustainable and innovative technologieSEEuEuE S
for production processes and environmental —

applications with a highly positive and significan
’sogietampact and ' ProChemRC
AToincrease collaboration between RC partners as o
well as with partner sim(?h 'Rcipr%"'%esc'??t'{'f%s
. . nowledge to design sustamable
~ international networks technologies for production procgsse
ATheconcept of) S ¢ | iopooeucts and environmental applications
product i on wilbringlvalue bothtoi e s OCleantectnnovations
academia anihdustry 14.3.2016 R oTmE R mms =
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ENVIRONMENTANDCHEMICAENGINEERINGESEARCHNIT(ECE

CATALYSIS AND
3 PHOTOCATALYSIS]
73 SEPARATION
. PROCESSES
MODELLING AND
SIMULATION

Catalysidor the Support .
. o ASSESSMENT
of Sustainability
. CATALYSISNDSEPARATONTO
SeparatiofProcessegor HYBRICSTRUCTURESseof
theSuppoﬂDf modelling gustainability assessme

Sustainability Developmentof sustainability

assessmenttools and criteria,

B|c_’econom33C'mUIar Economy Presently, for social impact
Biomass, Secondary materials evaluation,toxicity, and health
Focuson Sustainabl@roductiorand eﬁedso‘(enls_s'o_”s_ —

CleanTeclnnovations .
| www.oulu.fi/pyolany/ 1492006 OULUNTLOPISTO !%
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MAIN RESEARCH TOPICS o o b

for biorefinerieand in
ACATALYSIS industry at largi

A Catalysis and photocatalysis in fuels and chenpeatiiction frdsiomass based and
waste streams
A Production of i Photocatalysis (a patent) and catalytic reforming (e.g. biogas/@#thane, G
alcohols, glycerol gsétriers)conventional, CN&nd metal nanowHgased catalysjs
A Biobutano[ABE) productiofiomignocellulosicaterials and product purification; combining
biochemical and chemical approaches
A Formaldehyd&rom contaminated methanol (S), in pulp and paper industry

A Catalysis anghotocatalysién flue and exhaust gas purification, VOC abatév@gs,

CVOCs, malodorous and toxic compoupd3ONBC, PM), and water purification
A Novel and poison resistant catalysts and methodology development for accelerated deag
A Photocatalytigvastewater stream purification

A Novel catalysts for environmental applicatioss;of primary/secondary/substitutive material§
A Catalytiatilization of compoundss emission streams

ACQ utilization
A Use of e.g. VOCs, @Cchemicals and fuels production and parallel to biomass utilization
A CQ as asolvent in catalytic reactions
A Use of COnmining industry beneficiation proceségsnding and flotaffidh) ™= m=" =ms = ms
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Main Research Topics

ASEPARATION PROCESSES

A Separation, purification, recovery, recycling
AHydrogen, biogas, biofuels, nutrients, heavy metals, metalloids separation and
AMembranes, adsorption materials, photocatalysis, chromatography, supercriti

AMembrane technologies
APervaporationsolvent recovery, ionic liquids purification/dewatering
AGas membranesiogas purification, separation of small gas molecules
ANane and ultrafiltration (MEUF and SEPR)sphorus and other nutrients recove

heavy metal and metalloids separation, a@tioadnoval and concentration
AReverse osmosis and Ecovery of valuable compounds from berries (flavono
antocyanidgs

A Adsorption and photocatalysis
AUse of wastes or side products in materials development
ANanomaterialactivated carbons, iron and titanium based for water and gas stre

) purification CocoaTheobroma 14.3.2016
AChromatography and supercritical extract cacag pod husk (CPH) - ST
AProtein separation LT

A Seed oil refining, peat extraction
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MODIFICATION OF STARCH AND ITS USE INI
SEPARATIOBIFNUTRIENTAND HEAVMETALONS

A Polymeenhancedltrafiltration’

AHydrolysis o
P y. y A Starchderivativess
AOxidation complexatiagent
ACationization A . .
< . MetallioonsofFe Ni Zn Cu
ASulphonylation Cr
A NutrientéP, N, S)
T By Marja Lajunen, 2015
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CROSSUTTING RESEARCH TOPICS

ASUSTAINABILITY ASSESSMENT

A Research related to,Qtdizatiomiobutanglroduction, air purification and water treatment
A For the technologies, processes, raw materials and products studied in MEJRbmic

A Impacts on human health, environment, economy, society sustainability
A Developmentsfstainability assessment tools and criteria
A Social impaatvaluationtoxicity, health effects of emissions

Environmental Social

AMODELUNG AND SIMULATION sustainability  sustainability
A In process and unit operation design: membranes, catalytic reactogplingssemdelling and
experimental approaches i
A Fouling of heat exchange surfaces; combining modelling and experimental _
A CFD, DEM, thermodynamics, kinetics
A Energy efficiency, energy optimization models for real estates
A Systematic/Statistical experimental design, DoE

ACOMBINING CATALYSIS AND SEPARADIGNBRIDECHNOLOGIES

A Utilization afodellingnd sustainability assessment
EEH N E DEE § e
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APPLICATION AREAS

A Development and use of unit operationbifinefinerieschemical, miniagd
metallurgical industry, and SMEs and industry at large

Cleantechpplications

Sustainable environmental and process technologies especially for mining/metall
pharmaceutical/food/chemical industngrafideries

Use of renewable materials, recycled materials, and waste streams
Use of primary, secondary and substitutive materials in materials de

> >

> >

NETWORKING
A SkyPro Oulu clean air clustg@rart of CEE/OIA),

A National and University of Oulu collaboration: OMS, CAGRe@3d.|SHIBIC Ltd.,
FIMECC Ltd.)

A International networKMarie Curie/N@ASTE*, ER¥ET, New IndiGoeentech COST
Actions), andternational projects * coordination

A ADMA#andThule DPsandProChemE LuminousandMtMRCs ~ =™ "®% m=" mms =
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UNIVERSITY of QUL ﬁ FACULTY OF TECHNOLOGY
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INTRODUCTION

Alncreasing demand to produce fuels and chemicals from renewable r
A Biodiesel, bioethahidputangbiogashydrogeetc.

AProductigprocesses should be
A Technicalfgasiblgeconomicsustainable

ASeparatioprocesses haveiarportarrbleintheseprocesses
A Adsorption, distillation, filtragsstrippingdiquidiquidextractiqmperstraction,

pervaporatiprevers®smosis, vapguermeation

By Johanna Niemisto, 2014 14.3.2016
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Feedstocks [— Upstream ABE-fermentation _’I( Fermentation \
processing | products |
| AcetoneButanol, | Usages
| Ethanol H > :
Pretreatment Batch \ _ Ethanol, CQ H, Transportation
Sustainability methods FedBatch llfuel ent
indicators Biological, Continuous olven
Cherr?ical Extractive ponnstean diluent or
Economic Physical Flash processing additive
environmental Physicoe?="= ="~~~ ~Two-stage Platform G
and social Hydrol}é' Detoxification 1 spilized cells Adsorption compound
indicators Enzymd Adsorption imultaneously Distillation
Dilute & Enzymatt[c saccharification& Sas_sllr_'pp_'gg
Conceri  EVaporation  tarmentatio(SSF Iquid-liqui
| Extraction se ofE.coIig? ) -extraction iy |
— - i lon exchange bther micre Perstraction N
Clostridiumstrains: i resins brganisms Pervaporation UN YLIOPISTO E%
$ % ( UDWLR |8 |_\ Overliming I Reverse 0smosis UNIVERSITY of OULU o)
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