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ExecutiveSummary

Capacity building was a critical component of ZERO BRINE organised within Task 10.6 to teach the
principles of circular economy and ensure the uptak&BRO BRINE technologies and tools such as
the OBPfo (1l K S  LIN®y 3t8kénidl@e& groupensuringthe uptakeof the project results.

Written with the contributions from all WP10 partners, this deliverable provides an overview of the
capacity building etivities ¢ on the work achieved and points for further learning based on the
outcomesof theseevents.

Due to the COVH29 pandemic, planning for activities that had originally foreseen in person events
had to be taken into consideration. For thisason, some capacity building activities were held as
digital oronline events.
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1. Overviewof the project

The ZERO BRINE project aims to facilitate the implementation of the Circular Economy package and
the SPIREoadmap in various process industries by developing necessary concepts, technological

solutions and business models to redesign the value and supply chains of minerals and water while
dealingwith presentorganiccompounds in a wathat allowstheir subsegient recovery.

Mineralsandwater will berecoveredfrom salineimpairedeffluents(brines)generatedoy the process
industry while eliminating wastewater dischargesand minimising the environmental impacts of
industrial operations through brineZERO BRINE brings together and integrates several existing and
innovative technologies to recover products of high quality and sufficient purity to represent good
marketvalue.

A largescale demonstration plant was tested in the EnergyPort and Petrochenical cluster of
Rotterdam Port from residual heat from one of the factories in the port. The quality of the recovered
products is aimed to meet local market specifications. Additionally, three-segke pilot plants have
been developed in other processdustries in Poland, Spain, and Turkey, providing the potential for
immediatereplicationand uptakeof the projectresults.



2. Scopeof Deliverable

Thisdeliverablecompriseghe resultsof the respectivecapacitybuildingeventsorganisedwithin Task

10.6 including the site visits to the demonstration sites, training sessions, and social acceptance
workshopsThisis structuredbythe objectiveof the respectivecapacitybuildingevent,its processand
organisation andthe outcomesand recommendationdor the respectiveactivities.

Tablel Capacity events overview

EVENT TITLE MONTH

Site visit to pilot in the M24
Netherlands

Site visit to pilot in Poland M29
Digital journey to pilot in M48
Turkey

Training for Authoritiesg NL M43
(EN)

Training for CompaniesNL(EN) M43
Training- GR M52
TrainingIndustrial saline M48
wastewaters as a feedstockPL

Training Recovery of minerals M50
from spent brine- IT

Training Brine recovery and M49
circulareconomy-ES

Training forinstitutions: Water M47

and valuable materials recovery
in industry- TR

Training for CompaniesWater Ma7
and valuable materials recovery

in industry- TR

Online Workshop: Creating M52
Acceptance for Circularity

Online Workshop: Creating M52

Acceptance for Circularityl

PARTICIPANTS

45

40

44

41

32

33

20

42

24

120

80

28

36

HOSTED LEAD

Rotterda REVOLVE/TU

m, NL DELFT

In-person

_ T A&7l REVOLVE/SUT

Gobrne, PL

In-person

Online REVOLVE/TUBITA
K

Online ISPT/TU DELFT

Online ISPT / TU DELFT

Online NTUA

Online SUT

Online UNIPA

Online EURECAT

Online TUBITAK

Online TUBITAK

Online TU DELFT

Online TU DELFT



3. SiteVisits

I.  Introduction and objectives

Site visits were organised as a subtask to capacity building (Task 10.6.1) to the pilot demonstrations
with the aim ofdisseminating the ZERO BRINE technologies and exploiting circular economy solutions
for industrial wastewater to the key stakeholders of the project. The site visits invited industry and
end-users of the technologies, but also policymakers and media tp behtextualise the issue of
industrialbrinereleasesand contributeto knowledgeandskillssharingn the field of circulareconomy.
Foracomprehensiveeviewon the site visits,pleaseseeD 10.4Reporton FieldVisitsto PilotProjects.

I.  Processandorganisation
Thesitevisitto the DemineralisedVater Plantpilot at PlantOneRotterdam,aninnovativetest facility
in the Botlekindustrialareaof RotterdamPort,took placein M24. Totargetindustrystakeholdersthe
visitwasorganisedwithin the contextof the EUSaltAnnualMeetingand GeneralAssemblyprganised
bythe EuropearSaltt NB R d28diEliafin Rotterdam.Thevisitwascoordinatedby TUDelft with
the support of REVOLVE. The day inclualpdesentation ofthe circular economy approach of the
ZERO BRINttoject usingRotterdam Port as a case study the EU Salt GBy Dimitris Xevgengs
followed bythe sitevisit andadditionalpresentationsonthe ZER@RINEroject (Roelof Moll, TU Delft)
the WP2 technologies employed at the site (Henri Spanjers, TU.Delft)

ii.  Outcomesandrecommendations

A total of 45 participants took part in the field visit to the Plant One ftesitlity, most participants
comprising salt and industry experts, as well as five media outlets with regional and international
exposurefocusedon technologyandwater.

Whileagoodlevelof participationwashadfrom industrystakeholdersasthe pilot demonstrationwas
awaitingafinalcomponentfrom atechnologypartner,the pilot wasnot in full operation. Thiswasnot

an ideal circumstance for those in attendance. In this case, a suggestion for future visits would be to
rescheduleor postponethe visit until thepilot was inoperation.

lii. Processandorganisation

¢KS aArAiasS oraria G2 GKS . 2tSaokg | YALO©De [ 2 f aAy !
disseminate the ZERO BRINE project to local industry expithia the field of circular economy, the

field visit was organised a day before the International Brokerage Event Horizon 2020 for Circular
Economyand Transformingndustryin Warsaw.Thevisitwascoordinatedby SUTwith the supportof
REVOLVHhe full day excursionincludeda presentationof the Y A y Sdfities by the managing
directorandavisitto its operational site and the ZERO BRINE pilot. This was followed by presentations

8



by Grzegorz Gzyl of the Central Mining Institute on the impact of mine waters in the Upper Silesian
Coal Basin, amtroduction to ZERO BRINEy Roelof Mol(TU Delff, the contextualisation of brine in coal

mines and thepilot technology (Marian TurelsUT, the technological innovation of ZERO BRINE (Luuk Rietveld,
TU Delftand lastly a presentation of the Brine Excellence Centre by Krzysztof Mitko (SUT) and Daniele La Corte
(UNIPA)

Iv. Outcomesandrecommendations
A total of 40 participants took part in thexcursion, including industry experts and four media outlets
with regional and international coverage. The pilot visit was a success, and even generated coverage
on localPolishtelevisionnewschannelswith the attendanceof ReutersTV.

I.  Procesandorganisation

Dueto the outbreakof COVIBL9, anin-personsite visitto the ZorluTextilepilot in LuleburgazT urkey,

was not possible. Instead,dagital journeywas created to allow participants a virtual visit to the site.

This was organised within a media briefing during EU Green Week in M48 by REVOLVE with the close
supportof TUBITAK.

The media briefing includegh opening fronthe EuropearCommissiorirom Panagiotis BalabanipG
RTD) applying the circular economy in industrial wastewater and replicabigibimitris Xevgenos
(SEALEAU), and a spotlight on the textile stduwith virtualpresentation othe digital journeyby
Selda Murat Hocaoglu (TUBITAR)eevent culminated with Q&Arom attending Europeanmedia
outlets.

ii. Outcomesandrecommendations
A total of 44 participants attended the media briefing apdesentation of the textile pilot digital
journey. The digital journey has received 56 page views and the recorded session has 169 page views
on YouTubeasof M54.

I.  Processandorganisation

Dueto confidentialityreasonsa publicfield visitwasnot permitted to the site. Instead,|QEproduced

an _informational videcexplaining the pilot and the technologies employed. Additionally, REVOLVE
worked with IQE and Eurecat to send a dedicated press release in M46 following the findtomp

of WP4 deliverables and the results of the silica pilot, offering an opportunity for engagement with
industry andmedia stakeholders.



https://zerobrine.eu/digital-journey-textile-turkey/
https://www.youtube.com/watch?v=3xvY4LQTtog&t=5s
https://www.youtube.com/watch?v=3xvY4LQTtog&t=5s

ii.  Outcomesandrecommendations

To ensure field visits are possible, consortium partners should have clarified edidy concerns

as they conflicted with the objectives of the capacity building events and the dissemination of the
technology and results. However, it should be noted that a small site visit was permitted in M28 for a
selectfew ZERO BRINfvisoryboard members angroject partners.

lii. Materialsdeveloped
Pilot Factsheets

Invite PolishSte Visit

Pressrelease Coal mingilot site

Press release: Demi water pilot site | launch

Press release: Demi water pilot site | visit

Press release: Demi water pilot site |l launch

Presselease:Silica pilot

Invite PresBriefing/TurkistDigitalJourney

4. TrainingSessions

I.  Introduction and objectives

Accordingo the EuropeanCommissionin a circulareconomy,wastethat canbe recycledis injected
backinto the economyas secondaryraw materialswhere the latter can be processedtraded or
shipped similar to primary raw materials. However, at pressatondary raw materials account fonly
a small fraction of materials used in the EU (European Commission, 2020). Next to eiconlamy
concept, industrial symbiosis is an adjacent concept. In fact, industrial symbiosis retiesudar
economy pringles but focuses on businesses collaborating with each other in the fophysfical
exchangeof materials, water and/oenergy.

¢tKS 202S0OGAGSE 2F ¢Fa]l mMndcd®HQa GNIAYAYy3A aSaairzy
and business enterpis via their introduction to circular economy and industrial symbiosis concepts,

to promote the ZERO BRINE project and present in detail the Online Brine Platform (OBPprBhsed

Grant Agreement (GA), two training sessions were organised by ISPhgsasvihe basis fothe

additional trainings in the partner countries lItaly, Spain, Greece, Poland, and Turkey; however, as
physicalmeetingswere cancelleddue to the COVIBL9 pandemic trainingswere largelyoffered online

insteadAll satellitetrainingswereheldin the respectivdocallanguages.

The training sessions were thus structured to first educate on the larger concepts and principles of the
circular economy, circularity and industrial symbiosis, then present an overview of the wakRD

BRINE and offer examples from the pilots as case studies and how the Online Brine Platform can support
businesses seeking to apply circular solutions for their industrial wastewatdtepnative supplie®f


https://zerobrine.eu/factsheets/
https://mailchi.mp/1827e58b4b72/zero-brine-newsflash-global-water-summit-2019-highlights-457401
https://mailchi.mp/e7df45719d60/demin-water-pilot-advances-industrial-circularity-critical-raw-material-recovery-press-release-476889
https://us16.admin.mailchimp.com/campaigns/show?id=1204013
https://mailchi.mp/9af59065dd65/demin-water-pilot-advances-industrial-circularity-critical-raw-material-recovery-press-release-406993
https://us16.admin.mailchimp.com/campaigns/show?id=1204049
https://mailchi.mp/315a823d9122/advancing_circular_economy_in_silica_production
https://us16.admin.mailchimp.com/campaigns/show?id=6494657

secondgeneration minerals

As per the @, the first trainings in the Netherlands were heldne focused on authorities of clusters
and the second for personnel of companies. For the replicated training sessions, the orgaragation
the trainingswere left up to the partner lead drawing from hese trainings and theeveloped
materials.

I.  Processandorganisation

Two webinars were organised by ISPT in collaboration with REVOLVE that lead the technical support
and promotion of the webinars. The first webinargeting Authorities took place on the 1 December

2020 and the second webinar targeting companies took place on the 3 December 2020. Each webinar
lasted three hours andtructured to achieve th@bjectives described in the Gé promote capacity
buildingand to promote the concept of industrial symbiosis and support offered through the Online
Brine Platform.

For the Dutch training sessionsuaptionswere prepared for participantswhen registeringto the
webinarwith the aimto identify thebackground of prticipants and if they had heard about the Online
Brine Platform (OBP). Mailing listere prepared by ISPT focusing on key prospective participants for
Dutch authorities and businessasthe wastewatersectorthat havedeclaredinterestin the topic.
Invitationsto the webinarsweresenbne and a half month in advance to ZERO BRINE stakeholders by
REVOLVE. Furthermore, becaysmdling was goingto be used during the webinarsto stimulate
interactionwith the participants,ZOOMwasselected.

Two guest speakers were invited to present. At the first and second webinars Gijsivert Korevaar
from Delft University of Technology participated as a guest speaker and exppresentCircular
Economyand Industrial Symbiosis,and at the second webinar Jan Willem Mulder from Evides
Industriewater participated as a speaker to show drivers and plans of Evides Industriemititer
respect to Circular Economy. Lastly, a questionnaire focusing on the OBP was prepatixiriouded
to the participantsafter the webinarsclosure(Annex).

Il Outcomesandrecommendations

The first webinar resulted in 41 participants via ZOOM and the second webinar in 32 particigsalts,
is a participation rate of more than 50% of the registered personboth webinars, additionaiews
were possiblevia LinkedInwebsitethat cannotbe quantified. In addition, the presentationsandhe
recordings of both training webinars can be found on #ieRO BRIN#ebsiteand YouTube andad
101 andB4 viewsrespectivelyasof M54.

Both webinarshad similarobjectives, therefore the webinarswere structuredin three distinct
sections:
1. CircularEconomy]ndustrialEcologyandIndustrialSymbiosigpresentedby G.Korevaar)
2. ZER@RINProject(presentedby G.Tsalidis)


https://zerobrine.eu/presentations/

3. OnlineBrinePlatform tutorial(presentedby G. Tsalidis)

The polls focused on the second and third sections. Overall, many participants had heard about the
ZERO BRINE projeefore the webinars. They expected mostly environmental benefits fronDileh
Casestudy and were somewhatsatisfiedwith the content and opportunities that the OBPoffers.In
general, it was quite challenging to have sufficient interaction with and betwthe participants
duringthe webinars.Thiswasespeciallyisiblein the third section,whichcanbe seenfrom the smaller
numbers of participants in poll questions after the OBP tutorial section. Nevertheless, some specific
guestions were addressed,and poll outcomes gave further insights into the experiencesand
expectations of the participants of the OBP. In general, the polls showed that participants were
interested in the OBP, but at the same time, participants were reluctant to registthe OBP and
someparticipantssuggestedhat the OBPshouldbeimproved.Participantdid not havethe authority
to makethe decisionfor registeringemployedmineralsin the platform or the OBPshouldbeimproved
by expandinghe list of considered minerals.
Sevemparticipantsfilled the questionnairgl Annexafter the webinars Participantsverepositiveabout
the training and OBP layout and performance. Furthermore, they suggested how the OBP can be
improved:

1 Whenmore participants will beon board

1 Whenit will berolled-out acrossEU

1 Basedon successfuinatches, sharéhe resultsasexamples foothers

The Dutch webinars were the guide for the next training sessions; therefore a few recommendations

aremade:

1. Inviting giest speakers from the private sector is an effective way of presenting how the latter is
perceivingCircular Economy.

2. Presenting a detailed tutorial about the OBP and its functionalities is essential, but it is especially
challengingo keepall participantsinvolvedin anonlinewebinar. Thus,it is suggestedo optimise
thata S O (i dugatyoiead/or includea break,while there is probablymore engagemenpossible
in a physicameeting.

3. Depending on the dates of the other webinars and the |sialations, physical trainings are
recommendedf possible.

lii. Materialsdeveloped

Traininglnvite
Trainingpresentations

Recording: Online Training for Companies (EN): Towards Circularity and Industrial Symbiosis

Recording: Online Training for Authorities (EN): Towards Circularity and Industrial Symbiosis

See annefor additionalmaterials.
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https://mailchi.mp/2c400bd94e84/zerobrine_nl_trainings_registration-5490581
https://zerobrine.eu/presentations/
https://www.youtube.com/watch?v=kvw0tkfKZ8w&list=PLK1DMovauS8MZYUgMlCWJkdFML4pfidjR&index=19&t=3052s
https://www.youtube.com/watch?v=oNv6O6Iq6Mo&list=PLK1DMovauS8MZYUgMlCWJkdFML4pfidjR&index=20

I. Processandorganisation

The Greek training session was held 10 September 20Z2dresent the ZERO BRINE project, the
concept of the circular economy and the presentation of the OBP. Through the online platform, the
companiedhat generatebrinesasasub-productduringtheir industrialprocessesomein contactwith
companieswhichare potential buyersof saltswith certainspecificationsin orderto usethemin their
advantage. The Online Brine Platform is an important tool serving the environmental protection from
brine discharge by linking brimroducers with the endisers of salts and water, thus preventing the
adverseeffectsof waterandsoilcontaminationfrom salineinflows. Fromaneconomicapoint of view,

the useof the platform offersthe possibilityto acompanyserviceor municipalityto raisetheir income

from the exploitationof awastestream, whichwould have novalueotherwise.

The NTUA team prior to the workshop sent an email to the relevant stakeholders and companies and
informed them regarding the workshop atide ZERO BRINE project. After the first communication an
invitationwassentto allthe participantswith the scheduleof the workshopandthe link to the online
event. During the workshop, Prof. Maria Loizidou, Head of the UnEmvironmental Science and
Technology (UEST) of NTfesentedthe importance of the transition from the linear to a circular
economy model in the treatment of industrial brine, refiery to European projects associatedth
brine treatment that the UESTa& involved in and described their pilot systems and their mesalts

in termsofresourcerecoveryandcirculareconomyimplementation.Dr.MariaKyriazimemberof UEST
team, reported on the results of ZERO BRINE and the pilot plants develop&zthierlands,Spain,
Turkeyand Poland.Maria Avramidi,memberof UESTeam, describedthe structureandthe useof the
Online Brine Platform through an online tour of the platform. During the presentation the tsta@ps
mustbefollowedbyauser,regardinghisroleintheplatform (brineproducer technologyproviderwaste
heatprovider, salt user andiater user)were explained.

ii. Outcomesandrecommendations
33 attendees participated to the online workshop. The workshop participants wepeesentatives
from the publicsector,suchasministries,municipalities servicef water supply& sewerageandthe
privatesector,mostly desalinatioplants,from Greece andCyprus.

After the presentations a very fruitful conversation between ttakeholders, companies and NTUA
team was held regarding the OBP. The participants found the concept of the OBP up to date and
relevant to the existing lack of communication betwete brine owners, brine users and energy
providers. It was suggested thttis type of platform can be implemented also for the desalination
technologies that generate large amount of brine. Also, the participants discussed several related
issues, like the effects of brine discharge in the environment, the necessity for désalinglities in
islandsand areaswith limited natural water resourcesfor the recoveryof cleanwater suitablefor



agricultural, municipal and industrial use and the latest news on the circular economy model
implementationin the treatment of brinesgeneratedby desalinatiorplantsandprocessndustries.In
general,all the participantfoundthe platform user friendly.

lii. Materialsdeveloped
Trainingpresentations

I. Processandorganisation

The Upper Silesian conurbation is a very interesting area for implementation of circular economy
principles, as it is thenost urbanised and industrialised part of Poland. The entire metropolitan area,
composed of 41 municipalities squeezed inside the area of 2553 ienpopulated by 2.3 million
inhabitants andd Sy SNJ (G S & y:'» . Alffostt4@4 of adult ihRabitBnistare employed in one

of the many industries, such as coal mining, automotive, steel production or chemical industry. The
regioMQad SYGANRBYYSyld Aa Ffaz2 KSIFIgAte AyTfdzsSyOSR oe@
of that meansthat cooperationbetweendifferent branchesof industryin utilisationof wastestreams

and resource recovery is particularly important for theyian. With this in mind, an online workshop
wasorganiseddemonstratinghe possibilitiesfor resourcerecoveryusingthe salineeffluentsfrom the

coal mines as a case study. The workshop also presented the Online Brine Platform (OBP) in order to
facilitate the cooperationbetweenregional companies.

Theworkshopwasorganisedasa partnereventof the EUGreenWeekandwaspromotedon the ZERO
BRINRvebsite by the EUGreenWeek,andin personatommunicationRepresentativefom industry,
andacademiawvereinvited.

ii. Outcomesandrecommendations

The workshop was held on 31 May 2021. The event was attend2d ispresentatives from academia
(Silesian University of Technology) and industry (chiefly membrane manufacturers, biidatiessry,

and industrial mechanics manufacturers). First, Dr. Krzysztof Mitko (SUT) described the concept of
circular economy and presented the general information about the ZERO BRINE project. Next, Prof.
MarianTurek(SUTJliscussedhe environmentalissuesausedy the salinewastewaterdischargeand
presented the historical perspective of research done in the field of the coal mine waters utilization.
Next,Dr. Mitko discussedheresultsof ZERO w L lr@lknie casestudy.Specifiquestionsegarding

the pilot plantoperation(scalingdetection,operatingpressuresyvere answered After shortoreak,the
eventcontinuedwith the tutorial on the OnlineBrinePlatform¢ registration,usage findingndustrial
partners.Theeventwasfinalisedwith a free discussiorsessionwheremainlythe possibilityof future
cooperationbetween SUTandindustrialpartners wasliscussed.


https://zerobrine.eu/presentations/
https://www.ir.katowice.pl/uploaded/GZM_raport.pdf

Boththe videorecordingandthe presentationggivenareavailableonthe ZER@RINEvebsiteandon
the REVOLVE YouTube channel.

It is recommended that the Upper Silesia should be included ashaniedustrial clusters available on
the Online Brine Clusters, as currently it features only the Ddiiesters.

lii. Materialsdeveloped
Training event page

Trainingpresentations

Recording: Online Training (PL): Industrial saline wastewaters as a feedstock

See annefor additionalmaterials.

I.  Procesandorganisation
This training was organised by UNIPA in collaboration with REVOLVE on 22 July 2021 and lasted two
hours. The ZOOM software was selected for the webinar as it was also suitable for employing polls. A
mailing list was prepared by URA focusing on key prospective participants for Italian business,
universitiesandpubliccompanydealingwith water supplysectorthat hasdeclaredinterestin the topic
earlier.

Pollingwasactivefor the sessionThefirst questionfocusedon the sustainabilitybenefitsof the Zero
Brine project:

Q1A:Avevimaisentito parlaredelprogettod I S NB LINRNY S R 8dinihgP2 y £ Ay S

Asreportedin Figurel, the 6%hadneverheardaboutit or knowsit by socialmedia,friends,whereas
the 78%hasheardabout itat work.

Avevi mai sentito parlare del progetto “zero brine”
prima dell'online training?

Si, tramite i social (Facebook, Instagram, -
Twitter ecc)

Si, tramite amici/famiglia ([l
si,sulweb ([l

Si,al lavoro |

Mai ([l
.

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%


https://zerobrine.eu/project-events/online-training-recovery-of-minerals-from-spent-brines/
https://zerobrine.eu/presentations/
https://www.youtube.com/watch?v=7jV3sbv5nQs&list=PLK1DMovauS8MZYUgMlCWJkdFML4pfidjR&index=23

Thesecondquestionfocused onthe usefulnes®f the OBP:
Q2A:CosgpensiR S t  (bEng plarfofnd?
As reported in figure below, no one thinks that the OBP is not useful, the 40% thinks thad efug,

K2gSOSNI 1KSe R2yQi ol yid (G2 NBIAAGSNE 6KSNBFa (GKS
register.

Cosa pensi dell’'online brine platform?

Maolto utile e mi registrerd sicuramente —

Interessante ma non mi registrerd

Poco utile @ non mi registrerd

0% 20% 40% 60% 80% 100%

ii. Outcomesandrecommendations

The webinar resulted in 42 participants via ZOOM, which is a participation rai®0%6 of the
registeredpersons. Thevebinar was divided im fourdistinct sections:

1 Introductionto the ZER@RINBproject (presentedy Prof.G.Micale)

2 Presentatiorof the resultswithin the Netherlandsase study{presentedby Dr.F.Vassallo)
3. Virtualtour of the BrineExcellenc&€enter(conducted byC.Morgante)

4 Online BrinePlatform tutorial(presentedby Dr. S.Randazzo)

Two polls were also launched on the first and last sections. Overall, participants had heard about the
ZER@RINProjectbeforethe webinar.Regardinghe OBPthe pollingshowedthat participantswere
interestedin the OBP, butt the sametime, participantsR A Ry Qi regiskefatttie OBP.

The poll questions and their answers can be found inAhaex.

Recommendationbasedon this traininginclude:

1. Physicatrainingsallow for a better interactionwith the attendees.



2. Before the webinar, it would be important to check the performance of the OBP referring to
the local country athe Maps address could not work well and the industrial clusters of interest could
not be specified.

lii. Materialsdeveloped
Training event page

Trainingpresentations

Recording: Online Training (IT): Recovery of minerals from spemisbrin

See annefor additionalmaterials.

I.  Processandorganisation
Europeistryingto movetowardsa circulareconomy and circularbusinessnodelswherehigh-quality
resources are recovered and reused from procesder, offer a solution. As an emerging market,
reclaimed minerals are interesting for industries that want to reduce their costs and work more
sustainably. For this purpose, an online training session was organised by EURECAT, FACSA, IQE and
TYPSA on 3@wde 2021 in Spanish. This training was held for company personnel looking to build
symbioticbrine relationships andircularbusinespportunitiesthroughthe OBP.

The event was coordinated by the four Spanish partners of the project: EURES2SA, IQE and
TYPSAwith presentations from Elena Zuriaga Agusti (FACSA) on Reusing resources from industrial
wastewater(ZERO BRINE) and an introduction to the Online Brine Platform by Nuria Zamorano Lopez
(FACSA)The platform used was ZOOM and REM®Eindnaged the event registration and attendance.

The dissemination material was prepared in Spanish to increase the audience and focus on Spanish
networkingandtransference.

Several meetings took place during the two months prior to 30 June 2021, wiednaining session

was scheduled. The meetings focused on the training session content, structure, and target audience.
The length of the training session was established to be no longer than 2 hours without a short break
in between sections. However, dynamic questions and polls were considered to increase
communicationwithin the audience.

Dissemination from each communication department of each partner and the contact of each project
team were used to send the invitations to the event. Also, it was plbt in advanced to the project
website in both languages to increase the audience. Social networks were also used as dissemination
channelsfor maximisinghumberof registered individuals.

The content of the poll is described below with the mgunestions and multresponse alternatives
providedto the audience:


https://zerobrine.eu/project-events/online-training-recovery-of-minerals-from-spent-brines/
https://zerobrine.eu/presentations/
https://www.youtube.com/watch?v=MXdVpLap38A&list=PLK1DMovauS8MZYUgMlCWJkdFML4pfidjR&index=26

1. Typeof organization

a. Brine producer
Enduserof recoveredraw materials
Technologyprovider
Residuaknergy producer
Publicadministration

®cooo

2. Doyoufind it interestingto enrol inthe OnlineBrine Platform?
a. Yes
b. No

3.  Would you recommendOBPto other people?
a. Yes
b. No

4. Whatkind of benefits do you expectthe ZER@RINEproject to promote at the Europeanevel?
a. Environmental
b. Social
c. Economical
d. None

ii. Outcomesandrecommendations
Thetraining sessionresulted in 47 registrationsbut only 24 participantsjoined the session.Thisis
equivalentto a49%participation rate.

Regardindhe outcomescollectedduringthe poll section, launchedt the endof the session:

1 100%of the participants were interested iregisteringinto the OnlineBrinePlatform.

1 Organization type distribution audience is showrFigure 1 with an equivalent presence
of both brine generators and technology providers (38%) @rdaining audience from
authority andpublicadministrationsectorin Spain(25%).

1 The main benefits promoted by Zero Brine project at the European level among the
different optionswere 100%environmentalfor the audience.



Technology

provider
m Brine generator

m Authority, public
administration
Residual energy
producer
End user recovered
raw materials

Figurel Audiencetype distribution in Spanishtraining session

At the end of the training session a round table coordinated by the project members motivated the
audience participation in the event. Most of the questions focusedepiicability and potential for
industrial full implementation of the treatment chain according to IQE experience. The main results
about viability and economicbenefits were briefly explained by the partners. Besidesthis, the
challenges or other typ®f brines different to inorganic as produced in the silica industry were
discussedvith the audiencelnthiscontext,9 | w 9 / experi@dcewith different brinetreatmentand

in comparison, with those process evaluated during the project were shared. FAGISAYPSA
perspectivedrom the industryandbrine generatorand technologyproviderroles.

lii. Materialsdeveloped

Training event page

Trainingoresentations

Recording: Online Training (ES): Brine recovery and ciecdaomy

See annefor additionalmaterials.

I.  Processndorganisation
The two webinars were organised by TUBITAK in collaboration with REVOLVE. Prior to the webinars,
several meetings were organised with Revolvealiscuss the dates, organisation and content of the
webinars, prepare the invitations for the webinars and, discuss and select the software to be used. It
wasdecidedthat the first webinartargetingAuthoritieswould take placeon the 21 April2021andthe
secondwebinartargetingcompaniesvouldtakeplaceon the 22 April2021.Eachwebinarlastedthree


https://zerobrine.eu/project-events/online-training-brine-recovery-and-circular-economy/
https://zerobrine.eu/presentations/
https://www.youtube.com/watch?v=0k4ljbV3ims&list=PLK1DMovauS8MZYUgMlCWJkdFML4pfidjR&index=24&t=2056s

hours. Mailing lists were prepared by TUBITAK focusing on key prospective participants for Turkish
authorities and Turkish enterprises ine wastewater sector that have declared interest in the topic
SINIASNY LYy@AGEFEGA2Yya 6SNB aSyid G2 ¢! .L¢!lYQa ySi
webinars were promoted on social media platforms. Furthermore, the training objectives and
expectations of the number of participants and interaction, the ZOOM software was selected. In
addition, two guest speakers were invited to present. At the first and second webinars Dr. HiamAy

TUBITAK EU Framework Programmes Departameatguest speaker and expert to H2020 Hiadizon

Europe calls, and Ecem Yilmaz from Zorluteks textile company as a guest speaker Endhtais
sustainability targets.

il Outcomesandrecommendations

The first webinar resulted in 120 participants i@OM and the second webinar in 80 participants,
whichisa participationrate of more than 60%of the registeredpersons.n both webinarsviewswere
alsopossibleviaLinkedlnvebsite,but it isnot possibleto identify the numberof peoplethat attended

via LinkedIn. In addition, the presentations and the recordings of both training webinars can be found
in the ZeroBrinewebsiteand RevolveYouTubehannel, respectively.

Bothwebinarshad similarobjectives therefore the webinarswere classifiedn distinctsections:

1. Resource efficiency and resource efficiency tools: Cleaner Production, Industrial Symbiosis
andCircularEconomy(presented byRecepPartal)

2. Horizon 2020 and Horizon Europe calls information (presented Dr. HaldJBYTAK EU
FrameworkProgramme®epartment)

3. ZERM@RINBProjectandpilot plants (presentedoy AhmetBaban)

4 ZorluteksTextileenvironmentalsustainabilityworks (presentedby EcemYilmaz)

5. Textilepilot plantin Turkey(presentedby Irfan Basturk)
6

OnlineBrinePlatform tutorial(presentedby SeldaMurat Hocaoglu)

Participantexpectedmostlyenvironmentabenefitsfrom the TurkishCasestudyandwere somewhat
satisfiedwith the contentandopportunitiesthat the OBPoffers.In generalit wasquite challengingo
havesufficientinteractionwith andbetweenthe participantsduringthe webinars.Participantgdid not

have the authority to make the decision for registering employed minerals in the platform or the OBP
shouldbe improvedexpandinghe list of consideredminerals.Questiongrom the participantsduring

the meetingare given inthe Annex.



lii. Materialsdeveloped

Training event page

Trainingoresentations

Recording: Online Training for Companies (TR): Water and valuable materials recovery in industries

RecordingOnline Trainindor Institutions(TR): Wate& valuablematerialsrecoveryin industry

See annefor additionalmaterials.

5. SocialAcceptancaNorkshops

I.  Introduction and objectives
Transitioning towards a circular economy is a priority for industry to meet the goals set forth in the
EuropearGreenDeal;however,doingsoisacomplexitythat requiresthe alignmentof manydifferent
voices, interests and priorities to drive society down the path towards circularity and for it to be fully
embraced. The aim of the social acceptance workshops as part of Task 10.6.2 is to address the three
key drivers of social acceptancefor circular economy initiatives: namely the technological
infrastructureleadingto circularity,its sustainabilitimpact,and the supportingbusiness model.

Thetwo workshopsheldon 22 Septemberand29 SeptembeR021respectivelyjnvolvedexpertsfrom

TU Delft on design and circular economy, leading a discussion on how to accelerate social acceptance
for circularity based on the results of ZERO BRINE, which has sought to improve the circularity of
industrial production through the recovery of resourdesm industrial wastewater. The workshops

also addressed challenges in communicating circular solutions, and their impact on the three key
driversof socialcceptance.

li.  Processandorganisation

Theworkshopcontentand programmewere developedby TUDelft, with the promotion andtechnical
assistanceprovided by REVOLVERNnd moderation by ISPT.The agendafirst covered a general
presentationof ZER@RINE{wo videosonthe ZER@RINPilot technologyin Polandand Spainwhich
contextualisedhe issueof brine dischargesndthe resultingenvironmentaland economidoenefitsof
implementing the ZERO BRINE technology. The programme then included a discussion led by Prof.
Patricia Osseweijer, with a presentation on the business model perspective by Dr. @Gildixetta


https://zerobrine.eu/project-events/online-training-for-public-institutions-and-industrial-clusters/
https://zerobrine.eu/presentations/
https://www.youtube.com/watch?v=K78087VE2vE&list=PLK1DMovauS8MZYUgMlCWJkdFML4pfidjR&index=23
https://www.youtube.com/watch?v=ns9or4P90xQ&list=PLK1DMovauS8MZYUgMlCWJkdFML4pfidjR&index=22

andinputs ofthe integratedsustainability assessmeby Dr.GijsbertKorevaarwof TUDelft.

TheZOOMeventsalsoincludeda seriesof statementsthat were sharedwith the participantsaspolling
guestionsto gaugetheir perceptionof circulareconomyandwhat hindersor supportscircularbusiness
innovation.

Pollingquestions:

1 The main technology owner should take the lead in facilitating the business model discussion
for a circularproject.
Mostagree
1 Whoshouldtake the leadin facilitating the acceptancef circulartechnologies?
Mainlypolicymakers
9 Circular business models should also be examples of responsible and sustainable innovation
and take societal acceptance into account from the start together wittetheronmental
and socieeconomidmpacts.
Mostagree
1 There is often a tension between the economic benefits and environmental impacts in a
circular project.
Mostagree
1 The lack of a clear and shared business model leads to the failure of circular economy
collaborations.
Mostagree
9 The economic benefits in a circular project are more effective than legislation in steering
acceptancdor circularity.
Mostagree
1 Toincrease acceptance of circular solutions, the business model should be prototyped from
the beginningand developedollaborativelythroughouta circular project.

Manyagree

lii. Outcomesandrecommendations

Basedon the discussionsof the sessionsthere was a clear perspectivethat policymakersand
legislation must drive circulannovation and business modelling. Examples were given in developing
regionslike India,wherethis canonlybedrivenpoliticallybut isnot beingdone. Thequestionwasalso
raised that for the public, more needs to be done by industry expertsdch the circular economg
what it is, to help strengthen public perspectives and encourage greater acceptance of transitioning
from alinearto a circulareconomy.Also,businessesieedto improve communicatinghe benefitsof



what they are doing on sustainability. Participants also mentioned that there is growing societal
pressure for companie® becomefor sustainable andmplementcircularity.

While pollingwasemployedto stimulateconversationparticipantswere hesitantto speakor to share

many opinions. For this reason, an in-person workshop could have led to a more interactive
environment.

Iv. Materialsdeveloped

Workshop event page

Circularity Invite

Recording: Workshop on Creating Acceptance for Circularity

See annefor additionalmaterials.

6. Conclusion

The ZERO BRINE capacity building events helped in the knowledge exchstaggetuflders and the
uptakeof circulareconomyprinciplesthat ZERO wlL b 9 Q&  { dhdsHcyeRsede@indéni

The site visits, trainings and social acceptance workshops met the objectives set out in the grant
agreement, involvingstakeholders and encouraging critical discussions on the topics of circularity,
industrial symbiosis and resource recovery. While many events have had digital components during
the COVIEL9 pandemiandwere successful in the numbers of attendegsyas dten expressedy

the partners organising these events thatgarsoncapacitybuildingevents wouldhaveled to more
productiveor interactivediscussions.

Another key conclusiodrawn from the capacity building trainisgpecifically, are that while pgonnel
are interested inlearning more about circular economy and industrial symbjakisy oftendo not
havethe authorityto registerthe company taools such ashe Online Brine Platforpillustrating that

a greater emphasis on supporting how to podese discussions to teams and the benefits to
management iparticularlyrelevant.

7. References
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https://zerobrine.eu/project-events/creating-acceptance-for-circularity/
https://mailchi.mp/c10f6330f2ce/circularity_workshops-6519125
https://www.youtube.com/watch?v=wa-_tVh2d1Q&list=PLK1DMovauS8MZYUgMlCWJkdFML4pfidjR&index=18

8. Annexof Materials

NETHERLANDRAININGBOLLIN®RESPONSES
Inthis sectionthe poll questionsare presentedandthe repliesto thosequestiongperwebinartraining.

lff l[dzSadAz2ya O2dzZ R 6S FYasSNBR gAGK || &, Sakb2é¢s
sustainability benefitef the ZeroBrineproject.

Q1A and Q1B: What kind of benefits do you expect the most ibtiteh ZERO BRINE case study?

Q2Aand Q2B: Hadyou heardaboutthe ZERO BRINEDjectbeforethis session?

Q3Aand Q3B:Areyouinterested inminerals thatarenot yet covered bythe OnlineBrinePlatform?

Q4A and Q4B: Do you have any considerations ogrvasions about registering your own brine
stream(s)r mineral(s)input dataon the Online BrinePlatform?

Q5A andQ5B: Are you satisfied with the current matchmakingcapabilitiesof the Online Brine
Platform?

Q6A and Q6B: Do you think the OnliBene Platform can be improved? (e.g. any functions you think
canbe added?)

Q7A and Q7B: Are you interested in registering quantities of minerals employed in your facilities on
the OnlineBrinePlatform?

Q8A and Q8B: Are you interested in registering ¢haracteristics of your own brine streams on the
Online BrinePlatform?

Q9A: Areyouinterestedin registeringquality characteristicof mineralsemployedin yourfacilitieson
the OnlineBrinePlatform?

Q9B : Do you think the Online BriRdatform can be improved? (e.g. any functions you think can be
added?)

Q1A and Q1B: What kind of benefits do you expect the most in the
DutchZER@RINEasestudy?

Thonete .
benefits
Costbenefits _



QO9E
QoA

QSE
Q8A

Q7E
Q7A
Q6E
Q6A
Q5E
Q54
QA4E
Q4p
Q3E

Q3A
Q2E
Q24

o

Questionnairefor the OnlineBrinePlatform

B No mYes

N

IS
(o))

0o

10 12

14

Thisquestionnaire hadeensent tothe participantsof the training sessionsfter the webinars.
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Questionnaire - Online Brine Platform

The ZERO BRINE project focuses on recovery of minerals and clean water from brines. This will be facilitated
via the Online Brine Platformwhereproducersof brinesand potentialmineral(s)andwaterenduserscanmatch

in a symbioticbrine relation with technologyand waste heat providers. The platform is currently online. Feedback
onthesystenperformancas veryhelpfulto ustoimproveit. Wewouldbeverygratefulif youcanprovideusyour

inputon the Online Brine Platformvia thisquestionnairelt shouldtakeabout5 minuteso complete Thankyou!

Organization

Type

Brine owner

End-user

Technology
provider

Waste heat provider

Authority

Please complete the following questionnaire with specific regard to the above enquiry, by copying and placing X
in the appropriate box

strongly agree
agree
uncertain/

not applicable

disagree

strongly
disagree

1. The concept of the Online Brine Platform is useful.




2. The overall system performance of the Online Brine Platform
is sufficient?

3. The layout/design of the Online Brine Platform is appealing.

4. The layout/design of the Online Brine Platform makes it easy

to use.

5. | am satisfied with the overall layout/design of the Online Brine
Platform.

6. Registering to the Online Brine Platform is easy/fast.

7. | am satisfied with the overall registration process of the

Online Brine Platform.

O O 0O oo
O O 0O oo
O O O oo
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8. Did you encounter system problems while registering to the Online Brine Platform and if so could you
elaborate?
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9. | am satisfied with the current matchmaking capabilities of the
Online Brine Platform.

10. | am interested in registering the characteristics of my/our own
brine streams on the Online Brine Platform

11. | aminterested in registering quality characteristics of minerals
employed in my facilities on the Online Brine Platform

12 | aminterested in registering quantities of minerals employed
in my facilities on the Online Brine Platform

(1 O [ [ swongyagree
(1 O O [ eaee
O O O

(1 OO [ [ dsagree
O O O O

13. | aminterested in minerals which are not covered by the
Online Brine Platform yet

[]
[]
[]
[]
[]

14. If you have any considerations or reservations about registering your own brine streams or minerals input data
on the Online Brine Platform, please elaborate.

15. What do you consider the strong points of the Online Brine Platform?

16. How do you think the Online Brine Platform can be improved? (e.g. any functions you think can be add



TURKEYRAININQUESTIONS
DAY1:

T & ( I Ofiamttefiof Industry:After the projectis completed whatkind of studiesare plannedto bring
the pilot studiesto the market?Isthere abusinesslevelopmentplanthat canbe expandedonlyin the
textile sectoror in other fields in Turkey?

Tadlyodz [/ KFYOSNI 2F LYRdz2AGNRY I NS GKSNB |yeé RATF
fabric produced by dyeing with the salt solution coming from the pilot system and the technical
specifications of the fabriproduced by dyeing with the conventional method? Is the fabric produced

by dyeingwith salt solutionat the quality levelthat canbe soldcommerciallyto the customer?

YALI O GSEGATSY LUY 62yRSNI | 62dzii ecamidlly forBxiléd 2y F
wastewaterrecoveryanddesalinationT herearesuggestiongrom companiesn thisregard.Arethere
adequatefield practicesaroundthe world?

Guestin caseof full/demo scalecasesjsthe technologycompaniesn Turkeywill be ableto dealwith
it? Arethey adapted tathe project?

Guest: | think that such projects scope can be determined within the framework of wastewater
characterizationshouldwastewatertreatability studies becarriedout beforethe pilotscale?

Headof¢t SEGPE S wSOeOdftAy3a /2YYPGGSSY L ¢62dzxZ R fA1S G2
of valuable materials from wastewater, textile scrap waste is also an important issue for the circular
economy. Carrying out studies on this subject will helpuadthe water footprint caused by growing

cotton.

Professor: Performing such studies at the source instead ofofimipe technigues can both reduce

the amount of salt to be formed and reduce treatment costs. Furthermore, it may be necessary to
review indetail whether the final product stream is suitable for dyeing in terms of water quality. High
COD andhighalkanityvaluescanaffectthe dyeingquality.

Professor: Textile companies do not have enough idea about which water quality parameters are
effective in dyeing process. Considering conventional methods, softened water is preferred to stay in
the safe zone. But even in concentrated nanofiltration make dyeing work in Turkey they have very
good results in the field of textile enterprises. Thereforee thuality of water that is suitable for
paintingcanonly be determined byletailed testson fabrics.
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