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Film multicapa biodegradable con
propiedades barrera adecuadas para
el envasado de alimentos
Biodegradable multilayer film with
barrier properties suitable for

food Packaging
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(PLASTICOS ROMERO)




Integral solutions in packaging
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Principal research lines...............

IMPROVEMENT IN PRODUCTIVITY
 |nnovation in new materials

* |nnovation as a way to improve
processes

NEW PRODUTCS
* Ergonomics, adaptability and
improvement of the use.

 Improvement of the food
conservation.
Active and smart packaging.

SUSTAINABILITY

* Recovery of waste plastics

* Manufacture of bio-products.

e Optimization of recycled packaging.
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1.16M €
PAID IN TAXES

1.73M €

SENIOR POSITIONS

65.93M €

TOTAL INVOICED LOCAL SUPPLIERS
TO SUPPLIERS

FINANCES

HOURS TRAINING

EMPLOYEES

HOURS TEACHING
STUDENTS

®

12

SPORTS

SPONSORSHIPS 14 SOCIAL

PROJECTS
COLLABORATION
AGREEMENTS WITH
SOCIAL ENTITIES

SOCIAL

1

100%

USE OF RENEWABLE

-30%
EMISSION OF
VOLATILE ORGANIC ECOLOGICAL
COMPOUNDS (VOCS) PRODUCT
INTO THE CERTIFICATIONS
ATMOSPHERE

ENVIRONMENT
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AIMPLAS

b Centro para el
MINISTERIO Desarrollo @
ol v EDTI Tecnoldgico NSTILTO TECNOLOGICo
Industrial

RECUBIO PROJECT: Development of flexibles films and biodegradable
multilayers to be used as middle barrier food packaging.

A

PLA

Adhesivo \ |

Material Bio estructural

Material Bio sellable

e 1.-Bakery or snacks products
e 2.-Fresh food products
e 3.-Frozen food
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Biobased

: : Bioplasti
Bioplastics loprastics
: .g. PLA, PHA,

e.g biobased PE, 8P§s Starch blends

PET, PA, PTT : :
] T e . Biodegradab|e
biodegradable :

Conventional Bioplastics

plastics :

e.g. PBAT, PCL
e.g. PE, PP, PET

Fossil-based

Figure: Bioplastics' material coordinate system, 2015.
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PET
Impresion
Adhesivo
LDPE

PP
Impresion
Adhesivo

LDPE

PP
Impresion
Adhesivo

PPME
Adhesivo

LDPE
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Structure 2: Coating and Lamination
- Challenge 3: Barrier properties PLA
- Challenge 4: Printability

Challenge 5: Biodegradable Adhesivo
Structure 1: Co-extrusion Material Bio estructural
- Challenge 1: Mechanical Properties Material Bio sellable

- Challenge 2: Sealing Properties
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- Challenge 1: MECHANICAL PROPERTIES

T T
F. Brake Elongation F. Brake Elongation Resi:taernce Resisetaernce
(v) (1)
MD (Mpa) MD (%) TD (Mpa) TD (%) MD (mN) D (mN)
Sample Objetive 1
130 200 200 60 150 130
Mechanical requirements.
Sample Objetive 2 L .
50 550 600 4200
Mechanical requirements.
Sample Objetive 3
25 30 200 400
Mechanical requirements.
. . . Tear
Imp. F. Brake Elongation F. Brake Elongation Tear Resistence Resistence
Dardo (g) MD (MPa) MD (%) TD (MPa) D (%) MD (mN)
TD (mN)
162,5 31,01 303,63 23,71 319,1 449 1150,2
>200 25,61 310,18 18,93 368,43 5386,8 2946,8
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Challenge 2: Sealling Properties

‘ Resistence (N)
Temperature Pression
(2C) (bar) Medium Standard
value Deviation
130 0,9 3 (G804

Sample Objetive 1

G

Mechanical requirements.

Sample Objetive 2

120 1 3 Q18D 046

:

Mechanical requirements.

Sample Objetive 3
130 31,8 1,31
Mechanical requirements.
Sam Resistencia
! méx (N)
1 9,19
2 15 11,59
3 15 12,68
4 15 11,72
5 15 9,05
6 15 13,24
7 15 11,48
P —
Medium Value ( 11,28 )
Standar 1,606
Desviation
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- Challenge 3: Barrier Properties
Permeability O, Permeability WV

(cc*mm/m2x24hxbar. | (g*mm/m2x24hxbar. 382C,
232C;0%H.R.) 90%H.R.)

Sample Objetive 2
Barrier Properties
-

breathabie fim e Coating
Adhesivo
P A — L Material Bio estructural
> pm
’ J l Material Bio sellable
:- drop of water
" ?
water vapour molecule > 0.0004 ym pore <0.02 pm
Permeability O, (cc*mm/m2x24hxbar. 232C;0%H.R.)
Description
AVERAGE
PLA without Coating 17,16
PLA Coating 1 3,84

PLA Coating 2 0,0D
V

Permeability WV (g*mm/m2x24hxbar. 382C, 90%H.R.)

Description
AVERAGE
PLA without Coating 6,55
PLA Coating 1 3,32 !'] ROMERO

T —
PLA Coating 2 C 2,37 )




- Challenge 3: Barrier Properties
Permeability O, Permeability WV PLA

(cc*mm/m2x24hxbar. | (g*mm/m2x24hxbar. 382C,
Sample Objetive 2 PA : \
Adhesivo A

232C;0%H.R.) 90%H.R.)
conventional @ P

Barrier Properties Material Bio estructural

Permeability O, (cc*mm/m2x24hxbar. Material Bio sellable

Description 232C;0%H.R.)
AVERAGE
PLA without Coating 17,16

PLA Coating 2 0,0D
O —

Permeability WV (g*mm/m2x24hxbar. 382C,

Description 90%H.R.)
AVERAGE
PLA without Coating
PLA Coating 2 (237 )
S ——

Permeability O, (cc*mm/m2x24hxbar.

Description* 232C;0%H.R.)

AVERAGE
PREUBA 2: PLA + Adhesivo + Coex Bio 0,10
Permeability WV (g*mm/m2x24hxbar. 382C,
90%H.R.)
PRUEBA 2: PLA + Adhesivo + Coex Bio 726

s, ROMERO



- Challenge 4: Printability
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Adhesive

d .
(g/cm?) % Weight

SAMPLE 1 1,4 0,99%

SAMPLE 2 1,2 0,85%
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Challenge 5: Biodegradability
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OK compost

Material Bio estructural

Material Bio sellable
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Conclusions

Structure 2: Coating and Lamination
- Challenge 3: Barrier properties @
- Challenge 4: Printability

PLA

Adhesivo K’

Material Bio estructural

Challenge 5: Biodegradable ?

Structure 1: Coextrusion
- Challenge 1: Mechanical properties@g Material Bio sellable
- Challenge 2: Sealling Properties

Next Challenge: Transparency
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