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Executive summary

This deliverable identifies and characterizes ttee@dures and technologies associated to the satmm of the
100 Synergy types selected as most promising aiffean level in D3.1. The Technology database dpeelo
includes the description and technical charactgomaof both, implemented solutions at industriehls and
emerging technologies. Besides the procedure/téogynaharacterization, relevant information to sogigts
economic and environmental assessment (T3.5 am) ©3presented. The technical viability of theusioins
presented considers its usability at industrialesaad its commercial availability as main decistiteria. The
final evaluation of their European potential wi# barried out in T3.6 and will include its econonsocial and
environmental impacts assessment.
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Abbreviations

BREF: Best Available Techniques Reference Document
BOF: Basic Oxygen Furnace

BF: Blast Furnace

BFG: Blast Furnace Gas

COG: Coke Oven Gas

DPM: Deodorized and sanitized Poultry Manure
EAF: Electrical Arc Furnaces

IS: Industrial symbiosis

LCP: Large Combustion Plant

ORC: Organic Ranking Cycle

P: Process

QTT: quantitative

QLT: qualitative

S: Sector

SS: Subsector

TDB: Technology Database
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Definitions

This section gives the definition of the main tenmsed in this deliverable.

Technology Databasdzasy to access and organised data collectiorCihiétction of data organized to be easy
accessed and provide information related to thénieal characterisation of procedures and techmedog
necessary required to the implementation of InéhlsBymbiosis synergy types.

Synergy typeType of synergy material/energy exchange thatbmapplied in the industries having the same
output (for the sender industry) and input flongr (he receiver industry) and scaled up for the yrifferent
sites in Europe.

Direct synergies:Synergies cases where for which the “stream isctlir used, or with light technology (e.g.
crusher, packaging, transport, storage, colledistribution), as a substitute from a raw one (stiison)” D3.1.

Indirect synergiesSynergies cases for which “the stream requiresdifioation or a treatment (e.g. extraction,
separation, purification, cleaning or transformalitt can be done either by an involved stakehotdea third
party” D3.1.

Procedure:Correspond to the generic description of all ao$@trocesses (including technologies) involved in
synergy type from the by-product/waste until itsafirecovery/utilization at the receiving sectoat®&\ the word
“Procedure” was is used in substitution to the warechnic” initially referred in the proposal ofdtproject, in
order to reduce possible misunderstandings dus similarity with the word “Technology”.

TechnologyCorrespond to a specific equipment/ machine thaiva to recover some element of interest from a
flow with or without previous pre-treatment process

Post treatmentln case a technology is used, it correspondsymanessary treatment necessary post technology
application to improve the final quality of the elent of interest or make the stream characteristiespliant
with the receiver industry/process.

Transport: Correspond to specific needs for the stream tiatation from sender to receiver industrial sector
facility involved in the synergy type.

Technical Viability: Correspond to the final technical assessment eéqutures/technologies using evaluation
criteria. Availability at commercial level and ud#lg at industrial scale are the two main criteaisalysed. Final
GO or NO/GO decision confirms it's the technicalhility or not for synergy type valorisation.
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Introduction

The SCALER Project major challenge is to scalehguncovered potential behind physical resourcethby
valorisation of materials, infrastructures, logistand technologies associated to intersectorabisjim relations

at European level. The promotion of synergic preessetween industrial sectors is deeply associatéue
identification and characterization of the procssswolved. Aiming to assess the full potentialtbé most
promising, large scale, 100 intersectoral IS syesrgypes in Europe, SCALER WP3, divided into 6
interconnected tasks, targets the identificatiothefbest available and emerging procedure anaddagies for

IS synergy type implementation by assuring thedhigcal and economic viability as well as their ifies
environmental and social impacts.

Within the 100 synergies potential analysis, proced and technologies play a crucial important iolé¢he

process. This deliverable (D3.2: Technology Dataliemplate and guide for update) introduces thgtsefom

T3.3 (Technology database for synergy setupskethil$ and provides the technical evaluation agsessofon
the procedures and technologies associated tdtheyhergies pre-identified in D3.1. The informatresented
for each synergy type includes: (i) the generatdpson of the procedures and technologies; @gistics and
transportation overview and (iii) basic cost analyeeded to intersectoral stream valorisations Vhiorisation
considers the direct use of by-products by differeceiving industrial sectors (with low technicalmplexity

intermediary process required) or the indirectaation of recovered elements of interest from gwproducts
stream (with higher technical complex intermediainycess associated).

The procedures and technologies were identifiedeaatlated with the support of available technittaduments
(BREFs, scientific publications, technical broctsjramong other sources) as well as the inputs Beliverable
D2.2 (The role of intermediaries and key enabliaghnologies for ideation and implementation of stdal
symbiosis). The deliverable outcomes will feed $a3$8.4, T3.5 and T3.6 namely environmental assessme
economic assessment and IS potential at Europgeh Tehe final evaluation result from D3.1 on tleehnical
viability analysis considers the commercial avaligband development level together with indudttigability

of valorisation procedures and technologies as meaision inputs.

This deliverable is organised as follows:
- Section 1 describes the TDB characterization, thembjective and the variables definition framekvor
- Section 2 details the methodological approach tsetiaracterize the 100 procedures

- Section 3 provides the resume table of the proe=dand technologies associated to the 100 synergy
types

- Section 4 provides a statistical analysis and disiom of the TDB data regarding the technical eatzdn
of the 100 synergy types.

- Section 5 presents guidelines for TDB utilizatiow aipgrading
- Section 6 presents the main conclusions of theeptegork

References are given in Section 7.
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1. TDB characterization

In the sequence of previous task T3.2 and deliverBB.1 (100 most promising synergy types defimitiand
looking for the main WP3 objective which is to asst¢heir EU potential level (T3.6); a multicritedacision-
making process was defined, as can be seen ingFiguEach synergy type is analysed concerning tmaa
factors: (i) its technical viability (T3.3); (ii)ts economic potential (T3.4) and (iii) the envireemtal impacts
(T3.4). The expected results obtained per taskima#ty defined as GO/NOGO decision (GO refers fooaitive
assessment and NOGO to a negative assessment)drasgecific criteria, methodology and variablesdisThe
selection of the most promising synergy types, whidll be submitted to further and extensive enwirental
and economic assessment, results from the joitysinaf the above referred factors.

Figure 1 — Interdependences, inputs and outpufs3d in WP3

In this context, there are two main expected ostfrnaim T3.3. To characterize and define tixghnical viability

of the procedures/technologies and pgmvide required datafor the environmental and socio-economic
assessment. The expected result of task 3.3 irggesiompleted TDB, able to provide all necessafgrmation
including the general description of the relevathhologies, the associated synergies, the indlskctors
involved and quantitative data on associated imrest and operating/operational costs. In this cdntnd
considering the 100 synergy types involved anddiygendences on provided data, three main objectiees
defined for the TDB:

i) Categorize the identified synergy typologies
if) Compile generic procedures and technologiessyaergy category;
iii) Estimate expected investment and operatingscos

To reach these objectives, three interconnectethdapendent data sets were created to organizpraednt the
information. This separation allows the end userartalyse data in a structured and organized mamaéte 1
shows the links between objectives, data set ifieatibn and information provided.
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Table 1 - TDB Objectives and information of theadats structure

TDB Data set Information provided Input Information
Objective identification
i) Synergy Structure Data set 1 Characterize thergy type: T2.2 (Best Practices on IS); T2.3 (The role of

Sender/Receiver/Technical Objective | Enabling Technologies);
T3.2 (most IS promising cross-sectorial

synergies).
ii) Procedures and Data set 2 Characterize Procedures/ TechnolodieBREF/PAPERS/TECHNICAL
technologies Logistics and their final technical BROCHURES/BOOKS/OTHER SOURCES
viability assessment
iii) Characterization and| Data set 3 Qualitative and quantitative data for | BREF/PAPERS/TECHNICAL
Costs cost analysis, inputs and outputs BROCHURES/BOOKS/OTHER SOURCES

Besides the two main outputs and technical objestdescribed before, the TDB template was develtptfil
the lack of dedicated tools focused on proceduwieftelogy characterization and decision-making suppothis
context, several tools dedicated to resource miimigknatching based on sender/user requirementvaitable
at European level, but no support decision tootspimcedure/technology selection were found. Thaesa
situation was found on the unavailability of integd information sources to fully support decigiwacess. In
this sense, the TDB compiles qualitative, quartitéatind relevant contextualization information ftecision
making on technology selection. The TDB was alseeliged thinking on the future connectivity betweeulti

IS platforms using common identification refereneesl flexible search keywords based on the by-pripdu
sender/receiver process or element of interest.

The TDB variables definition process considered bomplementary approaches; i) the information presk
should provide inputs for the three datasets chariaation and technical viability analysis; ii)geide technical
information for the economic and environmental ictg@assessment. Figure 2 resumes the multivaagipleach
scheme considering TDB variables outputs.

Figure 2 — TDB Variables definition scheme

To solve the requirements on variable definitiomamtitative (QTT) and qualitative (QLT) variablesea
considered. QTT variables refer to those inputsleddor specific calculations and quantitative eadibns. QLT
variables are those associated to support decisiodsgeneral understandings associated to the swame
technologies. QTT variables are mostly requiresugport the economic and life cycle assessmenoiairt of
gathered information is QLT and was divided alloivee 3 datasets. Table 2 resumes all variablésdad in the
TDB, their association with the datasets, the imfation provided by their analysis, their charaztion as QTT
or QLT, the inputs source and the expected end wsighin the project.
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Table 2 - Resume table of variables used in the fEbiplate

VARIABLE NAME DATA INFORMATION PROVIDED QTT QLT INPUT INFO. END
SET SOURCE USER
SYNERGY ID NUMBER 1 Synergy ID N.& N.A® D3.1 WP3
c BY-PRODUCT 1 by-product ID X D3.1 WP3
£ STATE OF MATTER 1 ID Physical State of the by-pratiu X D3.1 WP3
_g ELEMENT OF INTEREST 1 Defines which is the valuaplet to recover from by-product X D3.1 WP3
% SENDER SECTOR AND 1 Defines synergy sender sector and process 1D 3. WP3
@ PROCESS
8 RECEIVER SECTOR AND 1 Defines synergy receiver sector and process 3.1D WP3
S PROCESS
g TECHNICAL OBJECTIVE 1 Resumes the technical objexwf the procedure or technology X D31 WP3
S RESOURCE EXCHANGED 1 Defines if energy/water or enatls were exchanged X D3.1 WP3
2 TYPE OF SYNERGY 1 Defines if the synergy is DIREGIDIRECT* X D3.1 WP3
IDENTIFICATION 1 Describe the identification sources on synerdigagion X D31 WP3
SOURCE
IDENTIFICATION 2 An equation resumes the various processes indoRse- X Own methodology?) T3.4
treatment (PT), Technology (T) and Post treatmarT)
PROCEDURE (P) 2 Generic description of all processes involvedhfithe by- X BREF/papers/ T3.4
(Name and description) product/waste stream until its final recovery/atiiion use technical
brochures/books/other
sources
5 TECHNOLOGY (T) 2 Describes if the technology/equipment that allohesvalorisation X BREF/papers/ T3.4
= (Name and description) process is applicable technical
5 brochures/books/other
4 sources
% POST TREATMENT (POT) 2 In case a technology is used, it describes aajrtrent necessary| X BREF/papers/ T3.4
5 (YES/N.A/NO and post technology application. A initial YES/N.A/N@fihe need technical
S description) on Non Applicability brochures/books/other
2 sources
9 COMPLEMENTARY 2 Any other relevant information concerning P/T/PiBferpretation X BREF/papers/ T3.4
] INFORMATION technical
5 brochures/books/other
,2 sources
2 CHARACTERIZATION 2 Identify if the following analysis correspondtte full procedure X Own methodology T3.4;
® (Identification) (P) or Technology (T) previous presented. T35;
® T3.6
§ CHARACTERIZATION 2 Identify where can the Procedure or Technologg f@ace. X Own methodology T3.4;
S (Site/Ext Facility/receiver) Sender site, external intermediary facility or iieeesite. T35;
a T3.6
CHARACTERIZATION 2 Corresponds to the productivity that a ProcedurBechnology X BREF/papers/ T35
(Yield range) can achieve in a defined period of time. All daltéained is technical T3.6
referenced to the origin source brochures/books/other
sources
CHARACTERIZATION 2 Corresponds to the maximum amount of the elemiinterest/ X BREF/papers/ T35
(Recovery rate) by-product that can be valorised from the by-prasiuaste technical T3.6
stream. All data obtained is referenced to theimsgurce brochures/books/other
sources
TRANSPORTAT 2 Identifies the needs or non-applicability on sport requirements X BREF/papers/ T3.4;
(YES/NOIN.A.) technical T35;
brochures/books/other T3.6
sources
E MEAN OF TRANSPORT 2 Identifies the possible meafhgansportation associated to the| X BREF/papers/ T3.4;
& by-product or element of interest. Boat transpateivas not technical T35;
§ considered in the actual analysis at European.level brochures/books/other T3.6
= sources
DESCRIPTION 2 Describes specificities or approadfealing with transportation X BREF/papers/ T3.4;
technical T35;
brochures/books/other T3.6
sources
AVAILABILITY - 2 Identifies with a YES/NO result if the procedteehnology is X BREF/papers/ T3.5;
Commercially available commercially available. The result obtained is refieed to the technical T3.6
° origin source brochures/books/other
5 sources
? USABILITY — 2 Identifies with a YES/NO result if the procedteehnology is X BREF/papers/ T3.5;
2 Industrial scale already used at industrial scale. The result obthis referenced technical T3.6
E to the origin source brochures/books/other
£ sources
> FINAL COMMENTS 2 Any other relevant information meerning previous viability X BREF/papers/ T3.5;
analysis interpretation technical T3.6
brochures/books/other
sources
» GO/NOGO 2 Shows the final technical viability assessmestits X BREF/papers/ T3.6
5 (Technical viability) (GO/NOGO). This input will be used for the finabassment technical
) together with the socio-economic and environmessaéssment. brochures/books/other
e sources
3
z
L
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VARIABLE NAME DATA INFORMATION PROVIDED QTT QLT INPUT INFO. END
SET SOURCE USER
PROCEDURE/ 3 Identifies the most relevant cost associateti¢osalorisation X Own methodology T3.5;
2 TRANSPORT process to support decision making Industrie
8 s
>
g
REQUIRED 3 Refers to generic requirements of the technotrgyrocedure. X BREF/papers/ T3.4
SPECIFICATIONS Can deal with by-products or other inputs technical
brochures/books/other
" sources
5 3 Defines the heat demand associated to the sgtlecte X X BREF/papers/ T3.4
g' HEAT DEMAND procedure/technology. Fuel or electrical requiretsean be technical
E considered. The results presented are referendbe trigin brochures/books/other
o source. sources
g 3 Defines the electricity demand associated teéhected X X BREF/papers/ T3.4
S ELECTRICITY DEMAND procedure/technology. The results presented ageereted to the technical
e origin source. brochures/books/other
o sources
3 3 Defines the water demand associated to the sdlect X X BREF/papers/ T3.4
§ WATER DEMAND procedure/technology. The results presented ageerefed to the technical
g origin source. brochures/books/other
sources
OTHER NECESSARY 3 Defines the needs on any material/product reddoethe X BREF/papers/ T3.4
PRODUCTS selected procedure/technology. The results predemee technical
referenced to the origin source. brochures/books/other
sources
OPEX 3 Refers to the operational expenditure assoctatéue X X BREF/papers/ T3.5;
(Range) Procedure/technology operation. The results preseate technical Industrie
referenced to the origin source. brochures/books/other s
sources
5 CAPEX 3 Refers to the capital expenditure associateleo t X X BREF/papers/ T3.5;
ﬁ (Range) Procedure/technology implementation. The resuttsgnted are technical Industrie
5 referenced to the origin source. brochures/books/other s
’g sources
3 ROI/PBP/USEFULL LIFE 3 Return of Investment, PaycB&®eriod or Useful Life of X X BREF/papers/ T3.5;
5 procedure/technologies are considered as alteenatist technical Industrie
Q evaluation data sources to OPEX/CAPEX. The reguétsented brochures/books/other s
é are referenced to the origin source. sources
§ COMMENTS 3 Any other relevant information concegnjorevious economic X BREF/papers/ T3.5;
] analysis interpretation technical Industrie
brochures/books/other s
sources
CO2 EMISSIONS 3 X X BREF/papers/ T3.4
- Refers to the emissions of CO2 associated to theepure/ technical
% technology used brochures/books/other
H sources
S o RESIDUES 3 X X BREF/papers/ T3.4
=3 Refers to the produced residues associated tatloegure/ technical
g g technology used brochures/books/other
3 sources
S OTHER RELEVANT 3 X X BREF/papers/ T3.4
a PRODUCTS Refers to any other products/by-products produgepgrbcedure/ technical
technology used brochures/books/other
sources
I $
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2. Methodology

Once the required variables were defined, a systemgethodological approach was needed to obtaén th
correspondent data and characterize each procaddrechnology associated to the 100 synergy t¥figsre 3
resumes the sequential steps and the three infamravels of information of the methodological apach used
for TDB data completion.

Figure 2 — General methodology for TDB data conipiet
Starting from the initial list of 100 synergy typeise first level considered three main steps:

The first one compiled and analysed all informatwvailable from D3.1 and looked for any incoheeenc
in synergy identification. The final objective wascreate a global understanding of the synergy flo
and processes for further analysis. During theyaiglsome information duplicities were found doe t
synergy similarities, a problem solved by informatexchange and data crosscheck.

The second step identified and characterised iaild#te raw by-product, the sender sector, the
production process involved and their technical gimgsicochemical properties (BREF documents were
the main source of information).

The third step focused on the analysis of the dtyaahd quality requirements needed in the recegivin
sector/process. The identification and validatidncompatibilities between raw by-products and
elements of interest between sectors/processesoieatage (Level 1).

Due to the variability of sender and receiver septocesses, states of matter and elements oésttanvolved
on the 100 synergy types, several technical issgsring further research were identified. Inndv@asynergies
discovered by Strane methodology within the wonkied out in Tasks T3.1 and T3.2 were the mostlehging
as no significant literature background was avéglab

SCAL E R
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Once the sectors/processes, by-products and elemgkinterest involved were clearly identified, thext level
(Level 2) focused on the identification of proceshiand technologies associated to a possible satmn and
further synergy validation. In this context, ifiisportant to differentiate between procedure actinielogy (See
section 2.2). In resume, procedure refers to asktilof processes/steps from initial raw by-prodadhe final

recovery/valorisation of elements, while technologfgrs solely to a specific and dedicated prooesstiine with
a specific technical purpose. During the analyaisied out, existing and emerging procedures aclhi@ogies
were considered to increase the scope of the TD@Bether with a further logistic analysis based gpitoduct
transportation requirements, two main results aut® from this stage: (i) the final technical vigpianalysis
(considering its usability and availability) and) (the key cost identification (Procedure/Technglogr

transportation).

The third Level, focused on the INPUT and OUTPUTreleterization of the procedure/technologies aed th
identification of associated implementation andrafien costs. All variables presented in sectia®, vere
characterized in the TDB template and all originrses of information referenced.

From deliverable D3.1, a full set of 100 synergypety was the main input for the work undertakerask {T3.3.
Besides the different sectors and technical aspantsmportant differentiation was established beflurther
characterization. Synergies were classified in gnaups:

Direct synergies, corresponding to cases wheredtineam is directly used, or with light technology
(e.g. crusher, packaging, transport, storage, aditm/distribution), as a substitute from a raw one
(substitution)”,

Indirect synergies;if the stream requires a modification or a treatnige.g. extraction, separation,
purification, cleaning or transformation) It can loone either by an involved stakeholder or a third
party “(Scaler D3.1).

Considering that the main objective of task T3.3swhe full characterization of synergy processed an
technologies, the differentiation between direcat anlirect synergy types required two different my@ehes for
their technological characterization. The followsghsections focus individually these two approache

2.2.1 Indirect Synergies

Initially 52 out of 100 synergy types were conseteindirect before the technical viability analysistask T3.3.
Figure 4 shows the logic behind the indirect sy interpretation used during the technical chtaraation.

Figure 3 — Interpretation of indirect synergy types

SCAL E R
12
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The sender sector, normally associated to a spdaoffiustrial site (Industry 1) emits a by-product #hich

contains valuable elements of interest (B1) that lsa recovered (B2) and used by Industry 2, thatified

receiver site. To extract those elements of intateés necessary to implement a procedure (P)s Phocedure
considers all processes associated with such satan. Three main stages can be generally assdciata
procedure:

(i) a pre-treatment (PT) stage where different prosesae be applied to the by-product Al;
(i) a specific recovery technology (T) to recover thenment of interest after required pre-treatment
processes;
(i) a post-treatment (PT) process in case specifioEhould be necessary after technology applitatio
and before its final utilization.

Figure 5 shows the three possible valorisationa®r indirect synergy types procedure valorigatio

Figure 4 — Valorisation routes for Indirect Synettypes procedure stages

Even though all stages can be part of the procethe® applicability will be always associateditie specificities
of each synergy type. To simplify the identificatiof the stages involved in each procedure (vagiabl
identification of the TDB), Equation 1 is used #&fide the generic indirect synergy type stages.

Eq. 1

Note that the identification of variables at the B'use the above presented nomenclature for process
identification.

2.2.2 Direct Synergies

From the 100 synergy types 48 were initially idéedi as direct. In the opposite to indirect synesgithe main
focus is not the recovery of a particular elem&df)(but mostly the direct utilization of the by-pitect (A1) from
Industry 1 to Industry 2 without significant chasgm its original physicochemical constitutionthis procedure,
some basic mechanical and physicochemical treatmégiit be necessary before its utilization in Indp2,

together with transportation. These are the mdsvaat processes associated to the procedure Kigure 6
resumes the schematic valorisation steps involwetirect synergy type.

SCAL E R
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Figure 5 — Interpretation of direct synergy types

For synergies where basic procedures are necdsstore by-product final utilization, these can loesidered
as pre-treatment (PT) or technology (T). Pre-treatmvill refer to a group of sequential procesg tamnot be
dissociated from each other, while technology spoads to a single process associated to a spegifipment
that will perform independently. As shown in Figarey-product utilization is the focus for direghsrgy types
and no post treatment is considered. In the cakesaypthrough deeper research, a complex technpiapedure
(type, quantity of equipment/machine/treatmentestinent required) was identified to treat the fiowd recover
the element, the synergy classification was updetéadirect.

It should be noted that the considered complexéyel of the procedure/technology necessary for the
implementation of each specific synergy type miggiof subjective nature or depend on the levehigfgration

in any given industrial sector. For instance, acpdure/technology could be already being implenteitean
industrial sector but with limitations, or highesraplexity, in another industrial sector.

Moreover, it is possible to identify cases wherespecific elements of interest need to be recovbrgdather
the removal of certain components/impurities ththeovise prevent or greatly reduce the valorisaiotential
of the by-product. In this case, the synergy cdnddhlso changed to indirect, although its diretnsation was
also possible with certain limitations. As an ex#&mpubstantial manufacturing adaptations (equigneen
process) affecting the quality of the final prodant therefore its application level.

Figure 6 — Valorization routes for direct synengycedure stages

Nonetheless, the generic indirect synergy in alBTi® defined by Equation 2. Note that the idendifion of
variables at the TDB use the presented nomencl&ugocess identification:

Eq 2.
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Deliverable 3.2

2.2.3 Application on TDB

In the sequence of the synergy classification Gatpresented in the previous section, some negepsactical
approaches for its characterization and use weableshed. Table 3 resumes the different methodcddg
approaches used for Direct and Indirect synergg gmlysis.

Table 3 - Resume table of Direct vs Indirect syesrtype methodological analysis

Synergy Main focus Technical Procedure Quantitative variables Cost analysis Clustering
Type complexity involved organization
Indirect Element High PT+T+ Yield / Recovery rates/ OPEX /CAPEX/ By sender
recovery POT Heat/Electricity/Water Transport sector
Direct By-product Low PorT Mostly N.A OPEX/CAPEX* By receiver
Utilization Recovery rates* Transport sector

*Only available for synergies with technology asated

Indirect synergies valorisation routes are mostigdunl on element recovery rather than by-produitatton. The

associated procedures includes a wide variety otgsses and technologies involved with higher tieahn
complexity levels. Capital and operational costsnine considered to procedure/technology charaetén, and

guantitative key data should include technologydyand recovery rates.

To simplify synergy technical analysis and furtliata acquisition, indirect synergy types were atligi sub

grouped by sender sector. This approach was usee siement recovery is highly dependent on rawroguct

characteristics (associated to sender sector @ ss). The receiver sector is mostly an end dskeasecovered
element of interest. This methodology intends titeabe analysis of technical documentation ofteailable by

industrial sector. In short, the presented subgrmuwas used to simplify the analysis of Step Rawel 1 (Figure
3).

Direct synergy types valorisation routes are mob#ged on by-product utilization. Basic pre-treatimand

technological procedures might be associated, vitalesportation is the main process involved andhroast

source. Since the by-products could be directly @aeceiver site, capital costs are not suitdslanalysis and
operational costs would be very similar to the basescenario traditionally used. As no technologgssociated
to the valorisation process, quantitative data moll consider technology yield and recovery ratseover, the
industrial scale usability concerning 