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Catily i3 and Reac o i
Bl Gaars Power-to-Gas (P2G or PIG) is an alternative techagBgy  (Synthetic Natural Gas)
that converts electrical power to a gas fuel

José Angel Pefia
(jap@unizar.es) Methanation

catalytic reactor
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Adapted from www.enbrigegas.com

MV UANGA AT Wind or solar Excess electricity H, produced is CH, is injected directly into the existing
farm produces | generatedis | combined with | gas network (controlling its composition)
more energy funnelled into CO, (biogas) and and mixed with natural gas as a form of

than needed | electrolysers that | converted to CH, | indirect energy storage

due to low . split water into H, | (Sabatier reaction) |
demand | and O, | |

CO, + 4H, = CH, + 2H,0
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Cably sizand Reac ﬁr
Engineering Group

Miguel Menendez
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Raw materials

v" Renewable energy
v' Sequestered CO,
v Gasification gases
v' Syngas

v’ Biogas

VoL

Methanol
/MTo \ N

m olefins Gasoline

Fixed Bed + Membrane
Reactors (FBR-MR) H,0

Fischer-Tropsch process

A

COQ + 3 H2 & CH3OH + HQO

m)
=3

position. Z (¢

-

vertical bed

Fluidized Bed + Membrane
Reactors (FLBR-MR)

HYDROGENATION
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GITSE - I13A

GITSE — Lineas de investigacion
Produccidon y Consumo responsable

Almacenamiento de energia térmica

« Almacenamiento de energia para facilitar la
integracion de energias renovables

« Almacenamiento de energia térmica con
materiales de cambio de fase (PCM)

* Almacenamiento termoquimico

Eficiencia energética en edificios

* Reduccion de la demanda y el consumo - > g 1
de los edificios e i

« Optimizacién del funcionamiento de los - i
sistemas de climatizacion y provision de ,zg=. K8
energia a edificios -



GITSE - I13A

GITSE — Lineas de investigacion
Produccidon y Consumo responsable

Poligeneracion: Sintesis y disefio de sistemas energéticos

« Optimizacion de sistemas de
trigeneracion (energia solar térmica,
biomasa y almacenamiento térmico)

 Diseno de sistemas solares para redes
urbanas de calefaccion y refrigeracion

« Optimizacion multiobjetivo de ” nl @ %
sistemas de produccion de energia | % ™ """ =

- Andlisis de ciclo de vida (LCA) @ZE

__________________________________________
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GRUPO GATHERS

Lineas de Investigacion - ODS 12 New Challenges
New Solutions

12 Voo

QUIMICAS Y TECNOLOGIAS , c:"“\,)
SOSTENIBLES QUIMICA Y —
4 ~
 Técnicas avanzadas de separacion: TECNOLOGIAS Bioactivos 19
i i i . - fracién eSS
extraccion, fracuonamle‘ntOY ‘ Sosienlbles 0::::2::00" g
encapsulado de sustancias bioactivas = o O
utilizando fluidos supercriticos (CO, y (i Andilisls y Produccién
codisolventes) YA Propiedades Agroecolégica

. - RS i ostenible
* Preformulacién de cosméticos, TRANS M. Materiales - S

fitosanitarios, complementos
nutricionales y reciclado de
materiales.

MEDIOAMBIENTE Y AGRONOMIA

Screening

* Seleccidn, adaptacidn y cultivo de &2 Servicios
p Y - “’Q‘;}' y Modelado Ecosistémicos
plantas aromaticas y medicinales y de . ./ Molecular
otra especies de interés industrial B - . 19 sz
que contengan sustancias bioactivas Desarrollo ~ o~

de interés. Revalorizacion de Zonas
subproductos y residuos MEDIOAMBIENTE Rurales
Y AGRONOMIA

agronomicos.
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Heraldo de Aragdn | Jueves 8 de noviembre de 2018

Los socios del proyecto visitaron ayer ka plantacién experimental de plantas aromstic,

Cremas ecoldgicas
con funcion social

Siete socios de Espafiay
Francia, con Atades a la
cabeza, impulsan un pro-
yecto que combina inves-
tigacién e inclusion para
facilitar empleo a disca-
pacitados intelectuales

rear unalinca de produc-
ci6n de plantas aromti

intelectual mejora

pleabilidad y calidad de vida. Fs-
ambicioso objetivo de
a, un proyecto transfron-

terizo en el que participan sicte

soclos de Espafia y Francia con

iciado con fon-
que tiene un pre-
de 1,8 millones

s gel L<
ntirse amuy ilus

on esla iniciativa que per-
JntEALar en una primera

fase a cuatro

Las otras entidade

das son los centros especiales de
empleo de Elkarkide (Pamplona)
y de Les Jardins du Girou (Tou-
louse), ¢l Instituto de Medicina y

localidad
dad de Zar

estin cultiv:
diante ¢l us}

nterr:
poazneg

Produit pour essai.
_ ftude Spagyria
MEDES - 1, av J P

Sujet 904

Produit pour essaidgyit pour ess: 8

ftude Spagyria  4e Spagyria
MEDES - 1, av J PosES - 1, av | Po

Sujet 907 jet 914

Agence nationale de sécurité du médicamentl)
et des produits de santé
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Universidad
Zaragoza

GUIA group in a nutshell

CHALLENGES

Instituto Universitario de Investigacién
de Ingenieria de Aragén

Universidad Zaragoza

Food waste

APPROACHES

Novel Food Packaging
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GUIA group Emergent polymers

* Wheat pulp and wood dishes are safe for
single-use purposes

e These materials contained common
additives found in plastic materials

* Most of the migrants detected from the
bamboo utensils were melamine and its
derivatives

e Bamboo-based utensils tested do not
comply with the EU legislation

= f | . Wood
“.woois. Wheat pulp
Bamboo
Palm leaf
Migration studies Dry foods
Directive (UE) 10/2011 Hydrophilic/acid foods
Lipophilic foods

meD1_tandab5.D\data.ms
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226407 1 miC: 190703 Bink D_tandabs.D\data.ms
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Zaragoza

Recycled materials

& L de gacién
N de Ingenieria de Aragén

Universidad Zaragoza

GUIA group

e > 450 compounds found in migration in mixed
polyolefins, 39.2 % were food related and 24.1
% were found as saturated hydrocarbons, fatty
acyls, or prenol lipids

* Some compounds exceeded their specific
migration limits in polyolefins

e 265 substances were detected in migration in
rHDPE milk bottles

* Washing the rHDPE twice and applying extra
decontamination techniques reduced most
chemicals detected, including two toxicity level
V substances

Mixed polyolefins rHDPE milk bottles

Flak Pellet
akes erets Flakes Pellets

Dry foods
Hydrophilic/acid foods
Lipophilic foods

Migration studies

Directive (UE) 10/2011

eeeeee

22222
1111111
1111111
1111111




GUIA group

21 volatile NIAS were determined in a novel
starch-base biopolymer

37 different compounds were detected in
PLA+PE biopolymer

Intentionally added substances:
lubricants, plasticizers, slip agents,

and antioxidants.

Non-intentionally added substances: oligomers

A re-formulation of the starch-based material is
needed for foods with lipophilic character

L Universidad
Bioplastics and biopolymers

Starch-based

Migration studies

Directive (UE) 10/2011

'o ) > L de i6n
N de Ingenieria de Aragén
Universidad Zaragoza

Polylactic acid
(PLA)+polyester film

Dry foods
Hydrophilic/acid foods

Lipophilic foods

TIC: 190703_MmeD1_tandab5.D\data.ms

0703_TmeD]_tandab$5.D\data.ms

0703_Blnk D_tandab5.D\data.ms
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sungroup  Cyclodextrin nanosponges

. : . : Carbonyldiimidazol
 Cyclodextrins are sustainable: are just cyclic ﬁ*@fii | (erossinking agent)
oligosaccharides yjjjff it
AT (ONTONTY
a-cyclodextrin — =

No se
puede

e CD-NS can be synthesized by mechanical methods
; . Synthesis of cyclodextrin mostrar la
without the use of organic solvents nanosponges using a magen.

planetary ball mill

e Great potential when compared with similar
compounds in the market like bentonites

In collaboration with

NUREL |'.
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181 Zaragoza Active packaging _ Universidad Zaragoza
polyoxomometalates

GUIA group

e POMs possess outstanding !

redox properties o
, =
 Versatile and controllable O

structure and composition

POMo ICg=15.97£1.19 mM
Antioxidant activity index = 3.18+0.07

AAI Poor imOdeR_

0.5 1.0 2.0

* Vast array of applications PLA (40 pm)
. . . film with
* Antioxidant and radical POMO 4% I

scavenging activity PVA (10%)

* Antioxidant packaging

“IControl =
= -/POMo 4%

In collaboration Wil.‘ icm a B N

Instituto de Ciencia

de Materiales de Aragon In vitro radical scavenging activity

sm
s
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GUIA group Cellulose nanofibres

 Renewable, biodegradable
and obtained from
sustainable resources

e Ability to bind cationic
antimicrobials

e Antimicrobial packaging for

[bound LAE]/CNF 2
(ppm/mg)

-
0 100 200 300 400
[added LAE] (ppm)

LAE effectivelly binds to CNF

LAE

LAE-CNF films

Film L. monocytogenes Staphylococcus spp.
cheese - -
6,00E+00 6,00E+00
5,00E+00 5,00E+00
4 T\ = Control use_ 00800 %‘ 400E+00
N =CNF 2 ‘;;., 3,00E+00 b\s,, 3,00E+00
[ e =CNF 3 - 2,00E+00 - 2,00E+00
\ \ ) 100E+00 1,00E+00
N A . 0.00E+00 0,00E+00

- b Day 0 Day 23 Day 28 Day 0 Day 23 Day 28
In COIIabora tlon Wlt Swimming inhibition . MCNF 03 WCNF 03+25%LAE =CNF 03+5% LAE  NCNF_03+10% LAE WONF 03 WCNF 03+25%LAE  CNF 03+5% LAE  BCNF_03+10% LAE
monl;:';ig;enes :
Biofilm formation inhibition [NAIAEISIE] gFOWth inhibition in cheese

PART OF RL.SE

Semi-soft cow’s raw
milk cheese
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Muchas gracias por la atencion
Preguntas?

cnerin@unizar.es



