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Abstract:

This deliverable provides a list of all project disclosuredich were submitted within the project
duration for further dissemination. The poject put forward a total of 27 disclosures (scientific
publications, general interest articles, presentations and press releases) withtielp of all project
partners.
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1 INTRODUCTION

This deliverable provides a list of all project disclosures which were submitted within the project duration
for further dissemination. The format of those disclosures varies acuptdi the purpose of the work and
the target group to be reached:

- Presentations at events to transfer specific kieage/results generated within Plaad
- General interest articles submitted to dissemination channels for wide outreach
- Press releases tpecific target groups with a specified message

- Scientific publications and reports with either gold open access inprigfile magazine®r with
green open access sealfchived and disseminated.

The list is presented in chronological order over the 3éth@f the PlasCarb project.

It was anticipated at the beginning of the project that more the 10 disclasaféhe above named format
would be brought forth in the project duration. This deliverable presents 27 of such disclosures showing the
great jointdissemination efforts of alllBsCarb consortium partners to make the project and separate work
contribution by partners more visible.
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2 DISCLOSURESR PUBLICATION

2.1 6 February 2014 FhG IBP

Colleagues of the Institute for Building Physics ofRreunhofer Gesellschaft (FhG IBP) heldesgntation
at the DRAGON Project Life Cycle Assessment Workshogben (Austriagbout the PlasCarb project in
general and the LGaspects of the PlasCarb technology in specific. This LCA Workshop is ertsof t
called "Clustering Activities" of FP7 projects dedicated to the topic "Resource Efficiency”

Presentation available altttp://www.dragonproject.eu/ pdf/5301e3a75f192.pdf

PlasCarb

Innovative plasma based transformation of food waste into high valuable
graphitic carbon and renewable hydrogen

Fraunhofer Institute for Building Physics (IBP)

M.Sc. Peter Brandstetter

build on knowledge

2 e
Life Cycle Enginezring A Z Fraunhofer

18P
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2.2 25 March 2014 GEO

A general interest artic S 6 & LJdzo f A a KISom Géonanddifl. GED)o yinkrodutes the

PlasCarb project and to focus the attention of readers to the worldwide problem of food waste and how
PlasCarb can approach this problem with an innovative waste management techndlugyPlasCarb
LINEP2SO0G ¢gFa Lddzi Ayid2 GKS LISNERLSOGAGS 2F GKS &9 dzN
AaK2gYy GKIG GKS O2yUNAROdziA2cnb2F tfFa/FNb G2 9dzNB LIS
Thearticle appeared on the blog of Europa Media, a sister company of Geonardo Ltd.

TURNING FOOD WASTE INTO
RESOURCE?

—EU actions and forward thinking projects. Welcome
PlasCarb!

Food waste is food loss occurring during the retail and final consumption stages due
to the behaviour of retailers and consumers — that is, the throwing away of food.?
This definition describes well what "food waste” means in legal terms, but who
knows what it means in numbers. Did you know that almost go million tennes of
food waste is generated annually in the EU, which is 18ckg/personfyear, and about

126 million tonnes a year is expected by 2020 unless actions will be taken?®

Krisztina Toth

25 March 2014

fG+iny
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PLASCARB

2.3 30 March 2014 CRPEENRS

A poster was presented by Katerina Kampioti from tResearch Centre Paul Pascal at tKetional
Centre for Scientific Research(CNRSCRPPat the ChemOnThes 2014 comdrence in Riva del Garda,

Italy. It illustrated research findings on the quality of the graphitic nanopow{iRenewable PlasCarbon,
RPCpbtained through the PlasCarb process.

More information at:http://chemontubes2014.crpgbordeaux.cnrs.fr/

HIGH VALUE FORMS OF CARBON FROM ¥
FOOD WASTE '

Katerina (Aikaterini) Kampioti, Christéle Jaillet-Bartholome,
Alain Derré, Alain Pénicaud

‘ood waste

ble hydrogen

Centre de Recherche Paul Pascal-CNRS, Bordeaux, France
University of Bordeaux, France
e-mail: kampioti@crpp-bordeaux.cnrs.fr

INTRODUCTION

The European Parliament considers that food waste is wasteful of resources, However, food waste can be transformed into high value graphitic carbon and renewable hydrogen
through energy efficient transformation of methane resulting from decomposition of food waste. In this poster we report the Raman and TGA characterization of the graphtic

nanopowder.
CHARACTERIZATION OF GRAPHITIC NANOPOWDER

RAMAN TGA
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Results of Cristing Vollés on graphene risbons.

PERSPECTIVES CONCLUSION

*  More characterization techniques will be performed
using XPS, AFM, SLS, DLS, UV/Vis absorbance..

* We will report on the most appropriate purification
process of graphitic carbon resulting from food waste
processing, based on the varied procedures that the
CRPP laboratory has developed over the years. The
particular technique that will be used is treatment by
reductive dissolution, a process developed and
patented by CRPP. An alternative procedure that will
also be is that of dispersing the
nanocarbons by themselves in organic solvents or
with surfactants in water, with the help of sonication.

* Raman and TEM techniques show the presence
of carbon with graphenic character.

«  TGA experiment in Ar atmosphere shows the
possibility of the absorption on the surface of
the nanoparticles of hydrocarbon species. TGA
experiment in air atmosphere indicates the
presence of 1% of impurities.

REFERENCE

Cristina Valles, Carlos Drummond, Hassan Saadaoui,
Clascidia A. Furtado, Maoshuai He, Olivier Roubeau,
Luca Ortolani, Marc Monthioux and Alain Penicaud, J.
AM. CHEM. SOC. 2008, 130, 15802-15804

ABOUT PLASCARB PROJECT

PlasCarb is a 3-year long collaborative project started on 1t of December 2013 and
co-funded under the European Union’s Seventh Framework Programme (FP7). The
PlasCarb project aims to transform food waste into a sustainable source of significant
economic added value, namely graphitic carbon and renewable hydrogen.

FOOD WASTE TRANSFORMATION

An EU report from 2010 estimated that food waste in the EU27 was 89 million tonnes
per year (equivalent to 179 kg per person) rising to 126 million tonnes per annum by
2020, this waste would generate 170 million tonnes of CO, per annum, equivalent to
3% of all EU27 Green House Gas (GHG) emissions.

Food waste itself is a difficult waste fraction to manage as it is wet and putrescible and
becomes odorous, is a wasteful resource and ultimately a health hazard. The PlasCarb
project will convert food waste into biogas a mixture of methane (CH,), Carbon
Dioxide (CO,) and impurities using Anaerobic Digestion (AD) technology. The biogas
from the food waste will be monitored over a period of 12 months in order to assess
the volumes of biogas produced, the amounts of methane, carbon dioxide and
impurities produced based on seasonal variations. Also a process will be assessed for
the economical viability for the removal of trace impurities from the biogas.
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MICROWAVE PLASMA

Molecular cleavage using plasma is well known. This microwave plasma technology
involves microwave induced plasma to energy efficiently cleave CH, into graphitic
carbon and hydrogen, with no CO, emissions. The process uses non-equilibrium (or
‘cold’) plasma induced by microwave energy from magnetrons. Microwaves provide
a unique means of efficiently transferring energy directly into the electron bonds in
gas molecules. In this non-equilibrium plasma, ionisation and chemical processes are
directly determined by electron temperatures, and therefore not as sensitive to
thermal processes and the gas ion temperature as thermal plasma. This enables
increased energy efficiency, milder process conditions and reduced process
complexity. The key element of is the ion of large
non-equilibrium plasma zones for cracking methane into valuable carbon products at
atmospheric pressure with potential for industrial scale operation.
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2.4 08 April 2014 CNRERPP

The presentation bplaint Sy A OF @&RRERREB Y GKS /I NASAS LYGSNYyFraGAz2yl f
Ay | I NEic& inoBucedd RPC as a basis for carbon nanotubes and graphene.

More informationavailableat: http://www.graphene-nanotubes.org/fr/grapheneschoot2014.html

@ universite
, “BORDEAUX

wwa crs f

Liquid Formulations of
Carbon Nanotubes & Graphene

TE
L |

Alain Pénicaud

Centre de Recherche Paul Pascal, CNRS, Université>Bordeaux-l
penicaud@crpp-bordeaux.cnrs.fr

Alain Pénicaud, Centre de Recherche Paul Pascal - CNRS - Université de Bordeaux Graphene & Co. International School, Cargese, April 8-18, 2014
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PLASCARB

2.5 15 October 2015 CPI

A presentation was help by Neville Slack from the Centre for Process Innovation Ltd. (CPI), project
coordinator of PlasCarlat the conference orResearch anchhovation for a Circular Economy in European
Regionsn Brussels, BelgiunThe official PlasCarlproject pster was presented to introduce and explain

the technology value chain behind the PlasCarb project

More information at: http://ec.europa.eu/research/index.cfm?pg=events&eventcode=55246BB9D
1B09C2C037287C796673

[ 4]
PlasCait it & 3-yoar colaborative prefict which marted on  Th PlacCarh coioitiim & som pieid of sght pansdrs fiom
19 Dagemiar 2005 and co-Tunded wndee the Eurogean Uni-  five European countries, whea compbmantary axgsitive will
on's Sevanth Framesert Programme [FF7). The propct will  enable the requiced resully. to be sucosssfully delvered,
transiorm bingss penerated by Anaerobic Digestion of food  The peoject Is conrdinated by Cenere dor Process Innovabon

Inecvative plys=a based freaformation of food waste mto kigh  Wase USE 0 inrawvathes low energy microwave plasma pro- Umited (UK and includes: GaaPlas AS (NDI; CNRS [FRI;
walie graphitic carbaon and renewabie hydrogen. oess Do split biogas Imethane and carbos dicside) imo high  Fraunhofer 1BP (DE]; Uvasdl Lid. (UK GAP Waste Manage
wal e raphitic earbom and Fesswabie pdrogen. ment (UK]; Geonands Lol [HU]; Abaloe: AS (NO].

¢ KAa

FOOD
WASTE

An L mpart from 010 estismated that food weste
in the EUZT was 38 milion fonnes per year
rising i 126 mikon tonmes per year by 2020, This
waste wo b genesate 170 milkon tones of £0,
par pear, eouhakant o 34 of dl ELRT Grean Howe
G (GHS) #mbisiaes. MlasCarh b b ming 1o -
Farm fond waste inbe high wlue grphitic carban
and renewanle ydmgen

PROCESS
ENGINEERING

The aim of the separation and purScation pro-
ceeses is b2 increase the value of the owputs.
PlasCarts il e arch asd aveigals 3 ranga of
GASMGAS and GASSOLID SEPARATION technigues
b determine the most oot effectree methode-
Iogies, and define the optimal proces: to s=pe-
Fate the comisined Carbon speckes and then the
renewabie ydrogen [RH,] from 3y other gss.

BIOGAS ANALYSIS

CH, CO,, Imgurities [H,5, WH,, etch

CARBON
FORMATION

This Figues dlesirates the disparsion of the carban
form b waber using wurfactant and sl tip
sonicaton trestmens. Optical microscooy, trams-
mission sleciren miscrosoopy [TERY 2 well as
statle Nght scatiering [SL5) are presenied o
charactarize the dispersions. Optical sueroscogy
shews the absance of ageregatas. TER shows
the presencs of graphene petsly, St kght
scatterng shows the prasence of two sze pops-
latiore. Afer centrifugation the alation of the
smalest she popalation is achieved.

“Thin project a recerend dunding o
s, tochnclegical

LINR 2SO
technological development and demdration under grant agreemeritio 603488

PARTNERSHIP

o for ey s
oo Lz

e Surcpar Urkors Smverts Pramewe Fragoem e o
| 4rvionmant 184 demanIiIean rder §raT: agree e Mo COJARE

fcmerhc kasach Py,
—CHas

Kl a

= Fraunhofer O uvasol

Sl Cpae ke (asTOUE T B [
[N .

The hioges plant feedsinek arrives from rastau-
rant and indusirial food wasie rolections, Inside
an enclosed reception hal, the materiak ane
i packaged and th SEaNc portion (8% by
watight] i than fod into am intarmediat hold-
ing Lank before being purmsed 1o the -
fermenten for anaercbic fermentation, Afer the
digestion peocess the remaining material is paste-
urized and stored In 2 separate holding tank ior
o utilzanon in kool agriculture. The facliy has
Bt HSigned L il tha PASILD fand ard for
digestate.

PLASMA
PROCESS

GaFlas has developed and pratected 3 (PO0ESS
imectving energy-eficien micromave induced plas:
a cliavege of CH, inta H, and graphisic carbo,
with s £, arnisicns, This procss s & on-
wapailbriom plasme mduced by micrraee enengy
In which the microwaves provide & usigue means.
of eftciently transfe rring energy directhy into the
Eands in the CH, modeoul e

MARKET
APPRAISAL

Tha outgut preducts ol tha PlasCark process hava
significant market potential, Gesghite & cne of
EL's 14 sconomically oritical raw materials im-
paried in substantial quantity (up to 957 Imo
the European Unicn. Graphite market consists
of wyrhetic graphice, carbon Al and natural
Rraghite with a 1otal gebal market of neark 20
Eilliom EUR,
The markst apglication opportu nmes for:
 Graghitic carbon: LHon batteries
» High surface carbon with high proportion of
FPApNENE: S pCRa LA, COR LT COMTIES;
printed dectnenics

Hydregen ix used n spnificant quantities by
industry, Predictable global demand in 2008 1s 286
million m* worth 35 bilkon EUR. Hydrogen wses
range from ameenia production, demical in-
duritiies il FiRg, Hltionics, MWLl and flass
inchaitrbed. Hydragen Ban been abic identified a
afisure tramapart fuel

A

Gar @ oceonanco

A Gepeasdy Eedaarenial Al
Muragereni  Tachrokgie

NEOSAPSR FdzyRAy3a FTNRY

Abalorygy,

iKS

9 dzNR LJS |


http://ec.europa.eu/research/index.cfm?pg=events&eventcode=55246BA9-B53D-1B09-C2C037287C796673
http://ec.europa.eu/research/index.cfm?pg=events&eventcode=55246BA9-B53D-1B09-C2C037287C796673

©
PL AS C ARB Innovative plasméased transformation of food waste into 7
high value graphitic carbon and renewable hydrogen

2.6 17 October 2014 CNRERPP

Katerina Kampioti from CNRERPP gsentationa posterat the CarboRaman Schoealthematic CNRS
school dedicated to the study by Raman spectroscopy of carbonaceous material in all its forms. It took
LX I OS FTNRBY MHUK (2 mMTUK 2F hOG20SNI G GKS 52YFAYS

The am of CarboRaman was to promote exchanges and interdisciplinary approach of Raman spectroscopy
and carbonaceous materials. The training was intended for researchers, engineers and PhD students from
various fields (spectroscopists, chemists, physicistspgesis, etc.) wanting to learn the Raman methods,
learn about carbon materials and expand their research to new areas. The pastdocused on the
valorisation of food waste through PlasCarb to high value forms of cafmentific approaches for the
investigation of the carbon forms were introduced and conclusion for further developments were given.

More information:http://www.carboraman.cnrsorleans.fr/index.php

o
HIGH VALUE FORMS OF CARBON FROM
pLAS CARB FOOD WASTE

Katerina (Aikaterini) Kampioti, Christéle Jaillet-Bartholome,

7/ ’, Alain Derré, Alain Pénicaud
Centre de Recherche Paul Pascal-CNRS, Bordeaux, France
University of Bordeaux, France
e-mail: kampioti@crpp-bordeaux.cars.fr

INTRODUCTION

The European Parliament considers that food was
through
nanopowder.

teful of resources. However, food waste can be transformed into high value graphitic carbon and
ing from decomposition of food waste. In this poster we report the Raman and TGA characteriza

efficient transformation of methane re

RAMAN SPECTROSCOPY OF GRAPHITIC NANOPOWDER

After oxidative treatment

Bath sonication (2h) using acidic mixture
(HNO, /H,SO, - 1:3) at n nperature

% 3
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PERSPECTIVES

Dispersions: Using surfactants in water

FOOD WASTE TRANSFORMATION
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2.7 07 November014¢ FhGIBP

A presentation of PlasCarb and its LCA specifics was held by the colleagues of FhG IBP at the international
O2yaANBaa | yR AaydsSMNBydOBocessiig: Ghallenges for the Futurd y /I YLIA Y
{A2tl dzZ 22X . NI T Af & Laid céokdinated diFhe BraziiiaB Rstitat@ of PobdiT&cBnblSgiJ
ITAL and the Fraunhofer Institute for Process Engineering and Packaging (FhG IVV).

PlasCarb sustainable transformation of food waste into graphitic carbon and

renewable hydrogen via a plasrpeocess
C.P. Brandstetter, J. Gantnef~ Y ® [’NH. @e¥irlnd/1 Fraunhofednsititute for Building Physics,
Germany, 2 University of Stuttgart, Germany, 3 Lappeenranta University of Technology, Finland
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