hoPlace Oy

Active and intelligent packaging
TUT Actinpack Summer School; June 12-16, 2017

Plastics for Packaging and Their
Sustainability Aspects

TAMPERE UNIVERSITY OF TECNOLOGY 12.6.2016
Erkki Laiho/EhoPlace Oy
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JFood service and logistics need p
Case: Barrier packaging
I Plastic in packaging is safe to use
Case: Oil migration
J “Bio” amazing word that saves everything?
l Small carbon foot print and the earth will be saved
J Plastic shopping bag- environmental spoiler?
1 Why to keep silent? - Plastic vs. paper/paperboard
J Public opinion -driving force
J Recycling -and everything is okay
J My sustainable recycling behaviour
J Conclusion

EhoPlace O/ E. Laiho EhoPlace Oy



EhoPlace Oy

1 Toimisto (office): Livornonkatu 8 A 19, 0022C

d Nimi (name):

Erkki Laiho (Eho)

Place: Polymers (polymeerit)
Lamination (laminointi)
Adhesives (adhesiivit)
Coatings (paallystys)

L
LR ININT

IR NN P lace ()L R

Extrusion (ekstruusio) ol tivornan@k A 1oLy | o
- 70220 Helsjnki =~~~ g
d Motto:”Your problem is my passion” s

“Ongelmasi on intohimomme”

oo, EhoPlace Qy

Erkki Laiho 15.6.2017



EhoPlace Oy’s offers in Plastic and Packaging area

ducation, trainir ] ‘Nnd cont \\//

J Consulting, advising ,troubleshooting and standardizatic

J Project and waste management in packaging and plastic industry
J Packaging construction design; multilayers

J Analytical services and packaging studies

J Food contact packaging safety and regulatory compliance services
J Extrusion- and printing lines; plans and design

J Technical ”Due diligence” -service in packaging and plastic area

J Co-operation with plastic raw-material suppliers

EhoPlace Oy

Erkki Laiho 15.6.2017

EhoPlace O
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Introduction

Main packaging plastics and their usage

EhoPlace Oy, Erkki Laiho 15.6.2017



What is sustainability?

There is no universally agreed definition on what sustainability
means. There are many different views on what it is and how it can
be achieved. The idea of sustainability stems from the concept of
sustainable development which became common language at the
World's first Earth Summit in Rio in 1992.

Two examples:

1) Avoidance of the depletion of natural resources in
order to maintain an ecological balance

2) “Development that meets the needs of the present
without compromising the ability of future generations to
meet their own needs.” Bruntland Report for the World
Commission on Environment and Development (1992)

m “Sustainability i1s a journey not a

- ) o . ~l‘,,(."’ e Q

Kimberley Process
FOOD & BIODODEASED RESEARLCH
wa@mEMNI NG E~NNEE

from confiict dlomonds
1o prosperlly diomonds
1




S sustainable packaging trends to watch

in 2017
By Kevin H @ Fost 2 comment
1. Labelling will get clearer
2. Lightweight packaging will be embraced
3. Increased use of recyclable materials
4. Edible packaging

5.

Packages will slim down

Note; that basic purposes of packaging like: protection, barrier (tightness),
design, open ability etc. cannot be forgotten



Commodity Plastics

(now also PET included)

Polyethylene (PE)
PE-LD (LDPE) (matalatineyksinen polyeteent)
PE-LLD (LLDPE)(lineaarinen matalatineyksinen)
PE-HD (HDPE) (korkeatiheyksinen polyeteeni)
Polypropylene (PP) (Polypropeent)
homo-PP (homo-polypropeeni)
random co-PP (random-ko-polypropeeni)
block-PP (heterophasic-PP)(blokki-polypropeeni)
raheco-PP(random-heterofaasinen polypropeeni)
Polyvinyl chloride (PVC) (Polyvinylkloridi)
Polystyrene (PS) (Polystyreeni)
Polyester (PET) (Polyesterl)

EhoPlace Oy/ E. Laiho Eh[]Plﬂ[:E uu




Recommendation for marking of plastics

DIN Standard 6120 (Germany) based on SPI (USA) resin idantification coda

PET

EhoPlace Oy/ E. Laiho

(Monikerrosrakenteet

N N N NN NN
EY &) &) &) & & ¢

PE-HD PVC PE-LD

1 PET Polyethylene terephtalate (Polyesterti)

2 PE-HD High-Density Polyethylene

3 PVC Polyvinylchloride

4 PE-LD Low-Density Polyethylene (PE-LLDmukana)
5 PP Polypropylene

6 PS Polystyrene

7

Other resins and multilayer structures

£y

Other

EhoPlace Oy




European Plastics Demand by Segment and Resin Type 2015
Total 49 Mto
(PlasticsEurope)

Packaging ‘ _‘_
|

Building & Rakentaminen
| S . . — _ 7% -
Construction ‘ ‘ ¥ i ¢ T ‘ ‘ o Building &
® .

Construction
Automotive —.—.—‘

. ! — @ 39.9% Pakkaukset

Packaging

Autot
Automotive

Elektroniikka

Electrical & .
8%
Electronic ® ® 0 ¢ 5 Electrical &
Electronic
Others —‘—‘ - ® ® 01 25.7% Muut
‘ ‘ ¢ Others




From oil and gas 4-6% are used for plastics

PIasticsEurope

Association of Plastics Manufacturers

45%

Transportation

5%
Others

42%
Electricity
and heat

8%

Chemistry
(plastics 4 to 6%)

How oil and gas are
used in Europe

EhoPlace Oy, Erkki Laiho 1 15.6.2017



0 06 ©00 0

00 00 ' 0000
0 00 ©000
Ethylene P Polymerisation P Polyethylene = PE
Distillation Cracking Polymerisation
H H
LPG L H-C-H
Pr—) = c=C
A~ | Lo ("7 H-C-H
} H H H-C-H
p ¢ Gasoline |
Naphtha ¥ —— Ethylene — H-C-H
—» Propylene H-C-H
pokerosene | | | | |
—p Butadiene
> - } 41Polyethylene
Crude oil ———p» >
—
Bag making
\___/ process
_» The birth of a plastic bag l
Bitumen

EhoPlace Oy/ E. Laiho 12



LD-Polyethylene, high pressure reactors

Two reactor types

Autoclave process

Ethylene —__

Initiator |

—"

Initiatot

Initiator —bc

C

)

C
C

Polyethylene

)
D
g

Polyethylene



High pressure — LDPE (schematic molecule)




Catalyst

mLLDPE,

catalyst complex o
active sites

/
L X

cat. carrier

®

o@e

2®e
€

e ©
(2 ol 3

Q)
N
I
Ui
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Polyethylene, low pressure processes,

two reactor types

Ethylene mmp /
Iso-Butane =
Catalyst mmb Ethylene mmp
Hydrogen Nitrogen m.
Catalyst mmp
Hydrogen
Polyethylene — |
Circ. pump '
Polyethylene
Tubular reactor Fluidized bed reactor

("Slurry") ("Gas phase")



V)
v
=
U
c
(G
—
e
v
=
N

] Co-monomer (1-butene) polymerises with monomer (ethylene) by

creating a short branch into polyethylene chain.

EhoPlace Oy



Branched polyethylene's

LLDPE (linear low density polyethylene)

Butene  CH,=CH—CH, — CNS
‘

Octene  CH, = CH — CH, — CH, — CH, — CH, — CH,— CH,

4-Methyl 1-Pentene (4MP1)  CH,=CH — CH, — CH — CH,
I

CH,
CHs
SH,
CHs ('|3H2 CHs
(|3H2 ('|3H2 CHs — CIH
CHs (|3H2 ('|3H2 éHz
<I:H2 (|3H2 ('|3H2 éHz
— CH,+ CH, - AH 1 CH, 4 CH, - ('IJH 1 CH, + CH, - <|:H 1 CH,+ CH, - <|:H 1 CH, -

EhoPlace Oy



POLYETHYLENE TYPES

From LP processes

HDPE
- dens. 940 - 970 kg/m3
- comon. cont. 0 - 2.5 wt-%

From HP processes

MDPE
- dens. 930 - 940 kg/m?3 ,
- comon. cont. 2.5 - 5 wt-%

LLDPE/LDLPE
- dens. 915 - 930 kg/m?3 — . I
- comon. cont. 5 - 12 wt-%

VLDPE/POP/POE LDPE

- dens. 860 - 915 kg/m? | R L] - dens. 910 - 935 kg/m3
- comon. cont. 10 - 35 wt-% e M - No comonomer




Metallocene Catalyst Markets

Others*, 350,
mPP, 230, 6%

4%
mPOE, 540,
10%

mPOP, 505,
9%

2014 Demand
~ 5,425 KTA

*Others include:
m-HDPE/MDPE,EP Elastomers
& Propylene based
Plastomers/Elastomers

mLLDPE,
3,800, 71%

About 3 %Zof the total POs !

Source: CMR 20 15.6.2017



VA ’_AlE Alﬂ 8| |ce| | calce
v v v v v v
| % % | E 2
Tube A/C EVA EAE EAA Plasto- m- LLDPE NMWD- BMWD-
LD (EBA) mer LLDPE HD HD
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Monomer Polymer
CHIH H
C I C. C_
I H

H
GBE,‘D

Propylene “C3“ Polypropylene

H

C/
C/
H

H

- _Homo PP

BlockCOPO|

Random COPO
0.5W/g

3.830 mg
Rate: 10.0 °C/min



POLYPROPYLENE TYPES

HOMOPOLYMERS (PP-H) Stereostructure (iPP)
General purpose Isotactic 90 - 99%
Stiff grades ey Syndiotactic 0.5 - 5 %

Atactic 0.5 - 5%

RANDOM COPOLYMERS (PP-R, RACO)

Propylene-ethylene Ethylene cont. 1- 8 wt-%
Propylene-butene , Butene cont. 1 - 8 wt-%
Propylene-butene-ethylene Butene cont. 1 - 10 wt-%, ethylene cont.1 - 2 wt-%

One phase system

HETEROPHASIC PP (HECO, Impact PP)

Medium impact grades Ductile at-0°C

High impact grades Ductile at - 20 °C

Super high impact grades =———> Ductile at - 40 °C or lower
or r-TPO Ethylene cont. 3 - 30 wt-%

Multiphase system

SOFT PP —— Flex 400 or 200 MPa
Tailored heterophasic PP with random copo matrix




Polyvinyl chloride = PVC

°0 o0
0o e §

o @

000 0
.J\.J\.J\..J

N

Vinyl chloride P Polymerization P>  Polyvinyl chloride

*

* Household films (meat, fruits, vegetables, cheese)

Shrink films

* Thermo formable boxes and lids
+ Bottles (oil, vinegar)

+ Vessels



Styrene & Polystyrene




Polystyrene classes and usage in packaging

- PS-GP _! Transportatic S, Cases
(General Purpose PS)

J Trays
] PS-HI
(High Impact PS) or SB (styrene- ] Thermoformable products (cups,
butadiene) "glass")
] Expandable polystyrene (EPS)  Injection moulded cups, boxes
] ABS, SAN, etc. ] Bad and shelters for
(acrylonitrile-butadiene-styrene, transportation

SAN etc.

EhoPlace Oy, Erkki Laiho 26 15.6.2017



PET

Produced by esterification of ethylene glycol with a dibasic acid
* Water is by-product

e Esterification is reversible. This means if water exists when
melted, PET will degrade into monomers.

Ethylene glycol Dimenthyl terephthalate
H H ,_ f
HO—CI—?—OH H—(ID—O—(I%(“?—O—(F—H

H H H O O H

\ /
H H

C C—O—'(I)—Cl) +  Water
ANy

i Polyethylene terephthalate




Properties  Polyamide

O -BASF

The Chemical Company

amide-amide interactions provide | |
® high melting point C=0--H-N
® high strength + stiffness '
® good abrasion resistance |
® high barrier/resistance to gases + chemicals
egood printability

amide-water interactions provide
etoughness and flexibility
® good thermoformability
= PA achieves many of its advantageous properties
only after water absorption

EhoPlace Oy, Erkki Laiho [hﬂpla[}e [IU 15.6.2017
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Development of global BOPP film demand

10000 - IND 5%
9000 - MEA 8% 2010s: 5%Iyear
8000 SAM 5%

K Y EUR 15% 2000s: 8%l/year
SEAG% L

NEA 8% NAM 9%

1990s: 10%/year

Thousandtonnes
=]
[ =]

1980s: 14%l/year

nmgmm-«:
o o o o o
o o o O o
o O o O o

1000 | 1970s: 19%l/year

DAL ENE R L P av o™ o P O ™ORN AN D
SIIGIC AN %9,@,@9,@@cs,@tbqpqp@@@@,‘gwe@@

Source: AM| Consulting, 2014 15.6.2017

NOIace Ul
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Polyamide Film: Applications

O -BASF

The Chemical Company

Polyamide widely used for
food packaging
O meat, poultry
QO cheese
O processed food

due to its combination of
Q oxygen barrier
O flavor and aroma barrier

O good mechanical
properties

O high transparency

O thermoformability

tnomacg ErIIlSarnmal Stabi"ty - } . = 15.6.2017
” EhoPlace Oy -
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BOPET Film — Product Range

- Packaging Films

* Optically Clear Films

Electrical Films
Industrial Films
Specialty Films
Metalized Film

EhoPlace Oy



Multistructure manufacturing methods

Raw materials _ Process
Adhesives
Paper/boards ..
Alfoil ¢ Lamination

-
Polymer films: Web handling Dry. wet, EB

PA, OPA, BOPP, PET,
LD, LLDPE
Extrusion coating &

Woven/nonwoven
extrusion lamination

Polymers (granules

PE, PP, Copolymers

adhesives barrier Extruders Coextrusion of films
(EVOH) etc. p Cast or blown

Products

Multistructure
products



Plastic packaging can be divided for two

EhoPlace Oy, Erkki Laiho : . - 15.6.2017
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Sustainability

Note: Active and intelligent fiber-based packaging
very often needs barrier plastic layer !

Case: Barrier packaging

EhoPlace Oy/ . Laiho EhoPlace Oy

34



m “Sustainability i1s a journey not a
destination”

Social indicators

FOOD & BIOBASED RESEARCH Employment
wWaBEERI NG ENNER Involvement of diﬁerent_SOCial
= R

sectors' ... <\ 2/ WA

; A oo g : ‘~,(',;
EAFA European Social acceptance /~,  ~
Aluminlum Foll ~ o ~ 3 D
Assoclatlon e.V. R S e’
e
The Debate: ! ”~ ~
- e Tk’ o

Packaging & Sustainability Environmental indicators

“WHAT DO YOU MEAN THERE’S NO SUCH . .
THING AS SUSTAINABLE PACKAGING?” Emissions

This report demonstrates that, in absolute Reghaterial consumption

terms, there is no such thing as ‘sustainable Fuef/ﬁgy Consumption
packaging'. ‘Sustainable packaging’ must Totalajer consumption
be considered in context, as it does not exist
In its own right; it actually exists only in the

W‘geri‘erated

context of the product for which it has been _Economic indicators
conceived. There is very poor understanding Profitability T
of the contribution of smart packaging to Recycling and reuse
sustainable consumption and production Energy recovery ratio

in the food chain — particularly regarding Geographical salés distribution

sor  PACkaging's role in reducing food waste. Raw haterial consumptiofi

Trade'oFmaterials



Packaging a partner to reduce food waste

One third of all food produced is wasted every year
yet 800 million people are starving

-~

Source: FAO/Save Food

Foodwaste is our biggest environmental problem

EhoPlace Oy/ E. Laiho Eh[]PlﬂﬂE uu
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Mahdolliset siirtymat pakkauksissa
(Why Packaging? Interactions)

s L

Migration: Monomers, Additives

Decomposition- / Oxidation prod(>

Fat, HZO’ Acids, Alcohol, Aromas

O2 Light

O2 HZO’ Light, Aromas

CO2 HZO’ Aromas

EhoPlace Oy/ E. Laiho Ehuplﬂﬂﬂ ﬂu
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Muovien barrier ominaisuudet (Barrier properites)

Source: Pira

1000w
8 O
o ® LDPE
1000 S HDPE®® pp
<
= ® pLA
100 ME ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
g
=
10 L @ PUC- oo
appilapaisevyys
pplap Yy ®  PET
® PA
1 (P\Tdﬁ ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
SiOx coated film$ ® EVOH44%
® EVOH 38% Cellophane
0,1
2 (LCP) ©® EVOH32% . Wheat gluten
Aluminium o EVOH 27% _ »
WVTR (g/m%day at 23°C 80%RH) Chitosgh
| | VeSIhoyr)lm lapaisevyys’ | |
o 0,01 0,1 10 100 1000

Ehcﬁ"ﬁHmﬂULaiho
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Erikois barrier-muovi EVOH

Ethylene Vinyl Alcohol Copolymer (I
FhoPlace Oy




Shelf life simulation
Example PE bottle vs. EVOH multi layer bottle

Ex.) Tomato puree, M.O.l.P.=4 [ppm]
S: 3.1x102 [ml/g]

W: 500 [g], T: 600 [um], A: 0.03 [mZ], D:0.21 [atm]

PE monolayer PE/EVOH
bottle multilayer bottle
( EVOH-32=10um
3 [days] 170 [days
P:2300 P:0.7
[ml.20um/m2.day.atm] [ml.20um/m?.day.atm]

Only 10um thickness EVOH is put in a layer, about 57
times |Onger Shelf ||fe”| (OTR @20C-outsided0%RH, inside 100%RH)

FhoPlace 0y



S

Plastic packaging are safe to use

Case: Oljymigraatio (Oil migration)

EhoPlace Oy/ E. Laiho Eh[]PlﬂﬂE uu
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Plastics in packaging are controlled carefully

10/2011) ——

- This regulation applies to mono-layers, multi-layers and
multimaterial of which at least one layer is a plastic

1 Overall migration limit (OML) Medical packaging:

O Specific migration limits (SML) Eu.P. monograph 3.1.3 and
3.1.4 Class IV

» : E | i g
‘(:ﬁ"}i‘”/‘ a0l
1 aABYvl —_
& ‘? 2 (5% —rt
A £ £3
96 G
fau By
B
— ‘.‘,_,'A-( i
- i 5
o

Food Type ] > Simulant o
| 15.6.2017
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Toxicological evaluation of MOSH/MOAH
confirms demand of efficient barriers

B Mineral Oil (used in printing inks) contains
» MOSH = Mineral Oil Saturated Hydrocarbons
» MOAH = Mineral Oil Aromatic Hydrocarbons
» chain length of C12 — C24 are of migration relevance

B Generated from printing ink of cardboard packages and/or

of newspapers vis paper recycling

Ehc 217

43



Solutions for oil migration (1)

I; barrier extrusion coatin:

Mineral
Qi
Safe
Technology

2) BASF; Polyamide (PA)inside bag or
extrusion coating

EhoPlace Oy, Erkki Laiho Eh[]Ph[:B uu 15.6.2017
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Solution for oil migration (2)

Recycled outer carton / transport packaging

MOSH / MOAH

coqated paper :'VVI 7‘v 1 \( 19)
Recycled paperboard packaging
MOSH / MOAH

P S
4) Barrierfilms ; for example Wentus, Innovia,Xylophane ja VTT
!

>

Patent filed 3.2.2016. /4 .

PCT/FI2016/5075

Br Bio-based mineral oil barrier coatings and films
PE Innovia Films soee fim propafiim
Peel layer
« New barrier film for dry foods Xylophane
The renewable barrier against oxygen, grease and mineral oils
EhoPlace Oy, Erkki Laiho Ehﬂplﬂﬂﬂ uu 15.6.2017
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DI0!PAC

‘Bio” amazing word tha
(““ Bio” ihmesana, joka pelastaa kaiken?)

Very soon we have a new magician: ‘“Net positive ”

“Nettopositiivisuus” = business that creates overall more social,
economic and environmental benefits than disadvantages.

21.3.2017 Piia Elonen HS

Nyt tulee firmoihin taas uusi ilmid — nettopositiivisuus:
Betonifirmalle se tarkoitti lammikoiden rakentamista
viitasammakoille

(To the concrete company this notated that they constructed

pools for moor frogs.)
choplace Oy/ E. Laiho EhaPlace Oy
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http://www.hs.fi/haku/?search-term=Piia Elonen HS
http://www.hs.fi/haku/?search-term=Piia Elonen HS
http://www.hs.fi/haku/?search-term=Piia Elonen HS
http://www.hs.fi/haku/?search-term=Piia Elonen HS
http://www.hs.fi/haku/?search-term=Piia Elonen HS

Is “Bio’” suffered inflation?

Bioproduct factory to Adnekoski

Chemical pulp business is now Biomaterials.

=\ Paperboard and packaging is now Renewable
Nl materials.

A UPM will build up the world’s firt wood based bio diesel
The Biofore Company UIgM faCtory (1-12-2012)

We came up with a solution to make a biopolymer
that is identical to the polymer from fossils

NESTE

North European BioTech Oy (NEB), a sister company of NEOT,
N EOT is developing advanced ethanol production plants in
Pietarsaari and Kajaani.
Emoyhtion NEOT Oy:n omistavat SOK ja St1 Nordic Oy.

EhoPlace Oy, Erkki Laiho [h[]P|ﬂ[:E uu 15.6.2017

47

North European Oil Trade



The way in which the bioplastics industry is
communicating its messages may be creating

more confusion than confirmation

Hajoava
(Degradable)

Synteettiset muovit

Ei-hajoava Synthetic(Petroleum based)

(Non-degradable) Plastics
Oljypohjainen BiOpOhjainen Source:VTT
(Oil-based) (Bio-based)

EhoPlace Oy/ E. Laiho Ehﬂplﬂﬂe ul_]
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How much oil we have still?
Production of all Oil and Gas

“Oil peak. The time of cheap and abundant crude oil will be over!”

O,
o

H
o
I

Q
o

N
o

Production, Gbhoela

-
o

1930 1950 1970 1990 2010 2030 2050
Source CJ Campbel
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Note; Bio based vs. biodegradable

Global production capacities of bioplastics

8,000
. european
7,000 - v
—— bioplastics
5,954 »

6,000
¥ o0 4,728 4,865
S 4,392
— 4,000 - Seriees - b ories craeess [ ... ]
= 4,694 4,851 n

3,000 Scie 3,775

3,417 > “ >
2,000 - :
plantbottle
[
e up to 30% plant-based
975 1,090 1,090 1,260 1,260 100% recyclable bottle
0 . .
2015 2016 2017 2018 2019 2020 2021 rri(gigllgglidaglg\s/g?
@ Biodegradable @ Bio-based/non-biodegradable Forecast @ Total capacity

Bio-based PET gt i

EhoPlace Oy, Erkki Laiho Eh[]Ph[:B uu 15.6.2017
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Global production capacities of bioplastics 2016
(by material type)

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

@ Other 4.6% 2.5% PBAT
(bio-based/ i
non-biodegradable) ~ _gE R BEA 00000 28% PBS =
...................... : o,
@ PET 228% - 5w Fla :
--------- . 1.6% PHA
® PA 35% ¢ Y 4090 G A
Total 10.3% Starch blends @
@ PEF* 0.0% ol - == 08% Oth ®
____________ 4.16 million 078 INIEEY
PE 4.8% tonnes (biodegradable)
PUR 41.2% "~
. european .
— bIoPIAStCS  » ee0 0@
Bio-based/non-biodegradable Biodegradable
76.8% 23.2%
polyethylene furanoate (PEF).
*PEF is currently in development and predicted to be available in commercial scale in 2020.
EhoPlace Oy, Erkki Laiho [h[]P|ﬂ[:E uu 15.6.2017
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Green PE from Brasil (Braskem)

produces produce produce produce

1 Hectare of 82,5 ton 72001 3 ton 3 ton
land Sugar Cane Ethanol Green Ethylene Green PE

Sugar cane

Valio is the first company to sell Tetra
Pak’s 100% renewable carton
(foodproductlon daily 14.1. 2015)

_— _— 7 — = — —

Sugar cane

|

Wood

Sugar cane

‘alt s Qo1b
Amergrip on sok riruoko-

5 valmlstemen Mlmgrlp

s —— -——_ -— R | N im b acstAansiesin

EhoPl:

EhoPlace Oy 1562017
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FINALLY ORGANIC! |RECTTaRz =k

MO, and sustainably sourced ingredients that w
sugarcane-based polyethylene. The project is a partnership b
Peel Plastics.

S '
l A l : I}

After many years of intense product development and increasing consumer demand, et B “’_h ;

the Swedish juice company Bramhults is proud to announce the launch of their freshly ga‘gher gather

squeezed high quality organic juices. Alt juices are shipped to customers in bottles r
made from Braskem’s Green PE, supplied by FKuR, and produced by Scandinaviag N Es
Packaging. This provides a complete solution for consumers who appreciate
meshness and environmental responsibility.

-
o

L

ﬂ ._._i F“'}.
_n f::.s' _

Y

Bramhults is located in Boras, just outside of Gothenburg, and in its facilities
juice is squeezed 5 days a week, based upon customer orders. Al juices

are shipped to customers within 24 hours from being squeezed. In other
words, there is no inventory of already produced products! Because at
Bramhults, we simply believe fresh juice has the best taste!

EhoPlace Oy, Erkki Laiho Ehuplﬂcﬂ uu


http://www.braskem.com/
http://www.braskem.com/
http://www.peelplastics.com/

Plant-based bioplastics do not take food from us!

Ennuste 2020:
= Projection2020: 3.5 Million ton worlwide
1 Million hectares (0.07% of the land already farmed )

A P u"d”‘*i
' ot ™ b,
- e s M w9) ,.'Im
nd that M (2 - 5
wor Total available for farming :
o 3 billion hectares
=
S o
o’

=10 million hectares

Total already farmed : ™
1.4 billion hectares
Source: FAO and NNFCC

In 2020 : about 1/10th of this surface needed for plant-based plastics

SOURCE ¢



° ° (]
Tests and m.arks arc? big business! BlgGreen
Most terrble is: ”marine degradable” s |Ie

Draw on the
resources of a

competent, inde-
pendent partner.

—.

Gfeen Nature

3P

TUVRheinland @
DIN CERTCO

QPSED 59 _
oS

Precisely Right. NAARRTS

Gepriift

VINCOTTE

00 "‘ 8C084/8C085 8C083 N0.299/N0.300
F @ m COMPOSTABLE

eco friendly BPI | USEMat™

]

compaostable
EN13432

=
0K bio-
) degrodabie

‘0, TOVRheinland®
COMPOSTABLE .i) CERT | (&I
et 3 A % ISO 9001 ‘ ’
) e ISO 14001 L >+~ W VINCOTTE
EhoPlace, Erkki Laiho h 15.6.2017
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There are many ways to produce plastic from renewable raw
materials

Suger
Exvaction Fermentaton Distllabon
o — (r : J
\
\

Dehydration &
Derivative
Production

ol

fermentation

‘CH,0" —> CH,CH,0H — %> CH,=CH, — Derivatives

dehydration
+CO, +H,0
Hydrotreated Vegetable Cil NESTE D
P ",
NESTE o | 7 77'\' n 7";' s ) 2 | ‘
waste fats R R R R T e
Wheat
Corn
Agro Ethylene plant:

waste - - 350°C

—} Ethanol
—’ Bio refinery = acid catalyst

Paper = Methane « 99.5 % yield

waste « tolerates H,O
}—— Hydrogen

Wood —— Solid fuel

Residues I

Forest Ethylene

residues



Greenwashing: Misuse of EU composting
standard EN 13432 S

(EI TYKKAA NAISTA) T

European Bioplastics (EUBP) has noticed
increasing malpractice by producers of fragmentation additives for
conventional plastics referring to the European standard for industrial

composting, EN 13432, when marketing their products.

Yet such products do not fulfil the requirements of the EU norm
for industrial composting of plastic products.

Consequently, European Bioplastics considers this a severe case of
greenwashing.

impact of oxo-degradable plastics on the environment?

Polyethylene, polypropylene and polystyrene that contain Poly-Bi® as biodegradable, in line
with ISO 14855 for aerobic biodegradability, ISO 15985 for anaerobic biodegradability,ISO 14853
for biodegradability in an aqueous system, and ASTM D6691-09 for the biodegradability in
marine environment.

= ei oxo-additive vaan lisays tekee muovista
“enzyme-mediated palstic”. Todetaan
Poly-Bi. massan haviamisena ei CO2- konversiona

y



Small carbon foot print and t

(Pieni tai negatiivinen hiilijalanjalki ja“ Maailma pelastuu”)

* Food waste is the single largest contributor to GHG emission**
** Study from the Stockholm Environmental Institute

© The Coca-Cola Company
EhoPlace Oy/ E. Laiho
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Emmental Sinileima cheese 1 000 kg sold packages (a’ 350 Q)

(source : Juha-Matti Katajajuuri et al, MTT, Foodchain tutkimus)

Climate change

Cowhouse OCO>

kg CO2-ekv.

Production of
packaging

I
[ ]
|
i

(e}
!

o - o
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Aluminium

(4% of weight)

Polymers
(19% of weight)
Paperboard
10% |
0% K(74% of weight) Source: Tetra Pak

Greenhouse gas emissions
(CO, equivalents)

EhoPlace, Erkki Laiho [h[]PIa[:E ﬂu 15.6.2017

60



FKu?

Green PE/PP have negative carbon footprints plesics - made by rekurer

Carbon Footprint
From cradle to polymer factory gate
(t CO; oq / t polymer)

PS Gen. Purpose?

Petrochemical PE?

Petrochemical PP?

PLA?

‘ pp3 4 UL
Green PP R educe
Green PE? Your -

Carbon
Footprint

61



Carbon footprint /renewable PE

= 15 zen REPLACE PART WITH
= 1 Certified renewable
3 ?J PE production, based
s % &2 on waste fats =
ag O
20 s Conventional PE -
~ T production *
g0 =
~ O
8~ -5
- 2 = RENEWABLE
25 waste fats

-2

SUMMARY " ol

+ Industry is busy finding sustainable alternatives to reduce fossil usage

+ Use of Certified renewable PE and PP:
+ Gives reduction in fossil depletion potential by up to 84%

« Gives 4kg CO, saving for each kg of used renewable PE product in the
market

« Is not in competition to the food chain

- Does not require modification in production processes downstream

EhoPlace Oy/ E. Laiho ) .
= The concept of mass balance is verified by ISCC+ fé-‘;,
]
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PRAMIAN MERKITTAVIN
YMPARISTOTEKO
-Muovipullo

Pramia plastic bottle carbon fo
taking account only logistics,
is 70% smaller than class bottle

Jos kaikki a assa tuetettu
alkoholl &ISIIH muov1pull
272?77

EhoPlace Oy, ‘”/ ‘




——

Plastic shopping bag- environmental spoiler?

Muovinen ostoskassi- ympariston pilaaja?

EhoPlace Oy/ E. Laiho
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Representatives of European Union (EU) member states hammered out a
deal last Friday to reduce consumption of lightweight plastic bags to 40

bags a year by 2025.

onsumption to 9 oS [ ar vear hy
by 2018, all bags are charged for. A second unanimous

original agreement had been opposed by the European Commission, the EU’s
executive.

\Ranskshaﬁaahyvasm Portugali kieltaa #5 (4-2.4%¢
ohuille muovipusseille  jlmaicet mnovikaccit

o (2 e g =

/
Muv1puss1 maksaa nyt Englanni

Poikke

tesopimus kevyiden
<a ok;assi..en kulutuksen K-Citymarketit ovat sitoutuneet véhen't.ém'?fc_in
(Muovikassisopimus' omalla toiminnallaan muovikassien kaytta.

" : yalikoimi ikassit
P AN iiki valikoimissamme olevat muovi
e Kal.kkovat 1.4.2017 alkaen maksullisia.

EhoPlace O/ E. Laiho EhoPlace Oy
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Dilemma: Market growth is there where has less waste management !

Market Trend
Barrier films growth over the last 5 years

Indian Subcontinent
Asia
Greater China

Latin America

NAFTA

Europe

Source: AMI Consulting




Unfortunately plastic packagmg can be seen like this

LML

What are mlc'roplastlcs"
--Cosmetics Europe: They are synthetic non- blodegradable and durable
plastic particles size under five mm ( 5 mm). Microplastics come to sea for
instance from cosmetics and plastic fibers from clothes

--Microplastics from peel palm and toothpaste finally end up to water
systems causing problems to people and animals. > How to avoid
microplastics’”?

--The study from Norway: The motoring is greatest origin for
microplastics.
Thousand tons of microplastics from cars’ wheels and from asphalt

surfaces are released and finally go to sea
EhoPlace Oy/ E. Laiho [h
oPlace Oy
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About

stic

Bag S

the truth
astic

Bags

The Real Green Bag

wams G UEDR A

vam ¥ m
It takes seven
trucks to deliver
the same number of
| paper bags that it
takes to transport
plastic bags in only

9.3X

Reusable and paper bags

take up more space -
than a plastic bag in Plastic bags
a landfill. Paper produce FEWER
bags take up 9.3x greenhouse gasses
as much space as per use than paper

bags or cotton
bags.

o

a plastic bag.

the reth s

—

Liuriace |

Despite the facts, plastic bags
have gotten a bad rap. Here's the
truth about your plastic bags and
why they are the right choice for
the environment, your wallet and
your community.

Pligtic
Bags

The Not So Green Reusable Bags

1 @nnffuuﬁuuunun
18Lx s one

must be used no less
than 131 times before Mlny.mnﬂnjhm S
aﬂ‘h]ﬂehrpluue or

s S EREEEREEE
jeving 8 greener  auumssm
environmental impact .
than a common plastic
grocery bag!

The U.S. ITC reports
that hundreds of
millions of reusable %
bags are importedto =
the United States each
year. It takes more = %
energy to transport a
reusable bag from
overseas than it does to
facture and t port

an American-made
plasticbhag.

w8



Plastic opposition causes that packaging try to

hidden necessary plastics? - Plastic vs.
paper/paperboard

——

15 - 25 pm mLLDPE Sealant
3 -10 ym Acid copolymer tie

6 -7 um foil
20 - 30 pm LDPE
200 - 250 gsm paperboard
15-25 ym LDPE

EhoPlace Oy/ E. Laiho Eh[]Plﬂ[:E uu
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Liquid packaging contains min. 14% of PE-coating
No mentioned : But

_i' :7>

‘ . Purpose? :Consumer believes
- that “ no plastic”

1,‘.).

EhoPlace O/ E. Laiho EhoPlace Oy



Stro\s h( rey

H tOI :u ‘...:.

SOx

“Vuoden 2010 muoviteko’’-

“Soon plastic packaging di

sauces in the future in paperb d' packages”

H )/VéSti Coating of PET 40 g/m* needed
muovipakkauksille
Muoyl Jaamassaq,syfiaan - makkaratkin

Oja, suoraan

tl@éyteé,jga jogurtteja. K%TLth!t(' akkaUkS|Ssa
Ei ma!&l?éamssﬁtanbﬂﬁﬁ‘ﬂ&bﬁw"?o&." o?gz on a%;\(![ Stet PEL

entista ymparistoystavallisemmin. Fiki ole S

‘ haitaksi, jos pakkaukset ovat vield muka
_ van nakoisiakin. Uskalla kokeilla
jotain erilaista!

K

EhoPlace Oy/ E. Laiho A




Finnish company making a scientific breakthrough-
solution for the world wide take away-cups’ waste
problem (without plastic coating ?)

Suomalainen yritys tekemassa tieteellisen lapimurron -

ratkaisee take away -mukien maailmanlaajuisen ongelman
Kotkamillsin kehittiman kertakayttdisen kahvikupin idea on siin3, ettei kartonkia tarvitse
paallystada muovilla.  19.10.2016 (Yle uutiset)
With our high-performance barrier papers, we offer an environmentally
friendly alternative to plastic packaging.

ESITELMA: "Ymparistoystavalliset barrierdispersiopaallystetyt kuitupohjaiset
pakkausmateriaalit”. DI Harri Mutanen,Paperex Colombier Oy

o 5 KOTKAMILLS  Korka

™ ¥ 4 :
- ISLA o
> - FOOD SERVICE BOARD
AEGLE" S

FOLDING BOXBOARD

- ‘
“wwkotkamills.com www

“Dispersion coating” =



Totally wrong arguments to have the funding and

Kauppalehti a strange application

An article 3.4.2017

J Suomalainen pakkausinnovaatio kerasi miljoonarahoituksen. (Sulapac)
O (Finnish packaging innovation collected million funding. Also TEKES with)

1 Suvi Haimin ja Laura Kyll6sen Sulapac haluaa vapauttaa maailman
pakkausmuovin ongelmasta.

1 (Sulapac likes to release the world from plastic packaging waste
problems)

“Wood composite made by “Woodcast-gypsum

material is competing in the same market than its
comparable contaminant; plastic”:

say the innovators.

The first test application is cosmetic cream.

( Is cosmetic packaging causing marine problems?)
(Best cosmetic can is PET, most likely bio-PET ?)




No matter, what is packaging material!
One spoiled slice of ham and all environmental
packaging aspects have disappeared!

EhoPlace Oy/ E. Latho




My Opinion !

give directions for plastic @
raw materials and plastic usage
and development in packaging
more than facts.

And the result is: “Plastic opposition and
plastic shame”

Next some public columns and publications:

EhoPlace O/ E. Laiho EhoPlace Oy
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Column in main Flnnlsh news paper

Muovitettu maailma
Lh' S <220 sl 0/ 6N

uov1 tappaa massoittain merielzimﬁja hntuja

Arkuslsta jistd on mitattu j jopa merivesi kor-
keampia pitoisuuksia mikrokoon muovia.

Ravintoketju tuo muovin takaisin omaan elimis-

t6omme: sita loytyy jopa hunajasta.
Mnentihinvastaaehntamketeolhsuus? Pakkaamallavalrms

i ————uf_ st _ RS = e

The message from the column is:

Sustainable packaging is; NO PLASTIC

@,
L0 000

Toxic plastic waste in sea kills fishes and birds
» Even juices are packaged into plastic bottles

Johanna Sinisalo

MUOVISEN virvoitusjuomapul-
lon voi palauttaa kauppaan ja
saada siitd pantin. Einespak-
kausta, jossa on vihintain yhti
pa.ljon muoviraaka-ainetta, ei
VOi.

Suomessa 60 prosenttia
muovijatteesta on erilaisia
pakkauksia. Vain harvalla paik-
kakunnalla niitd voi kierrattaa
energianlihteeksi tai raaka-
aineeksi.

Ehk3 tihdn muovin pakko-
syottoon tulee muutos ensi

Anbae

+» Too strong packaging for instance to chicken, meat, meatballs etc.

¢ In Finland from plastic waste 60 % comes from packaging.

(The Research in Pirkanmaa (2016) showed that from all mix waste 16,5% is

plastic and from packaging waste , 50% is plastic packaging)

s We are forced to use plastic packaging without need.

% 2009 Finnish Metsahallitus (Forest organization) made a research and the
result was: two from three selected for yogurt packaging paperboard not

plastic

R/ R/
0.0 0.0

R/
0‘0

Paper is based on renewable raw materials

Coffee, ice-cream and drinks are sold easily in papercups

: e |
Plastics only if it is necessary! ., ... Oy/ E.Laiho
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PAAKIRJOITUS

= tuleehelposti

= ; huistajatetcs. " =

PRATOUMITTAIA

KAIUS
NIEMI

~ PRATOIMITTAJA

ANTERD
MUKKA

TOIMITUSPAALLIKOT

""" Merieisaaolla | Sea cannot be
~a | kaatopaikka | dump

B 12 HELSINGIN SANOMAT TORSTAINA4.5.2017

MIELIPIDE. &S5l i

Jite: Tarvitaanko hedelma- ja vihannesosastoilla fainkaan muovipusseja?

Muovittomista valinnoista | should be easier to
ontehtavd helppoja | have

EhoPlace O/ E. Laiho EhoPlace Oy

No plastic alternatives
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EhoPlace Oy/ E. Laiho
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Recycling -and everything is okay

Recyclingis one of the most accessible and
easily understood aspects of sustainability,
and most consumers have experience with
the process, but have little connectionto
where theirrecycled items go; storied
plastics provide the opportunity for brands
to be that connection.

EhoPlace Oy
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24

Plastics waste treatment in EU28+2

Recycling + energy recovery 69,2 %

Energy recovery 39.5¢

2006-2014 waste treatment evolution: 2006-2014 waste treatment evolution:

mt .
15 Recycling
10.2
e
m —___—/— + 46 % En erg\f
recovery
7.0
5
T T T T T T T T 1 "rear

o 2006 2007 2008 2009 2010 2011 2012 2013 2014

The annual average of post-consumer plastics waste generation from 2006 to 2014 is 25 million tonnes
*Based on in-put quantities into recycling facilities.



In Finland consumer packaging's’ recycling responsibility lies on the
producer organizations of different packaging types .

c UINKIPDAKKadu c
Lasipakkaus (Glass)
Metallipakkaus (Metal)
Muovipakkaus (Plastic packaging) 535

J Plastic packaging still mainly incineration

J Wrapping plastics from industry and commerce ar
recycled well

J Post Consumer recycling (PCR) started 2016
J 535 collection points (Reguest 500)

J Fortum’s ( Ekokem) plastic factory in Riihimdki ref
recycled PE.PP and PET granulates.

 First shiopping bags available (Essi- bag)
J Liquid paperboard packaging was first recycling
organisation in Finlanf 1994.

Eﬂlwlagec(l)ay&%rton takes care of that.
| EhoPlace Oy



PRAMIA GRINDING AND WASHING

1 000 000 bottles/ day
PET bottle grinding —— Pramia PO FL 8% Rotation moulding
and washing line

(crushed caps) Injection moulding

Pramia rPET fine 5%

Fiber industry
(fine PET)

0, »
77 % L > Pramia rPET 2% — Fiber industry
Goes to flake production Mixed color with alu
66 % 11 % AR
Pramia rPET Pramia rPET -
Clear FL Mixed color FL u ‘

.’I/ ‘-
‘_n: ‘1.'.1" ) £ '«\
R J-"'.‘ ;’"{,'*- - L2 AR A‘\.Té N\
el ¢ ! 3 N RN b oy 2 ; >
5 ".“ ff' e D m £~ CPE e Vi T ‘.\(x\ 3 S\ \
S v \

Granulate Flake @ Preform @

somceddagfic bottles recycling are[wﬁclg ucu)rganized in Finalnd
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My sustainable recycling behaviour

EhoPlace Oy/ E. Laiho Eh[]PIﬂ[:B uu



| need, I like and | use plastic or plastic coated
packaging

s
Edelpilz-Sauce

Thermoforming film Stad-up pouches Lidding film 15.6.2017
83




When shopping, | use plastic bags and select myself them
| take recycled bag from the cash desk and use it then as a
waste bag.

EhoPlace O/ E. Laiho EhoPlace Oy



This recycling system w

N :

h a v e BIOWASTE is turned into soil

PAPER is recycled into e.g. news-
paper, kitchen and toilet

paper

CARD- is recycled into paper roll
BOARD cores, book binding card-
board and paper sacks and

B\
Nipq ¢
AIR FOR DD /\
Ll N\

7N
N

MIXED ends up in the waste-to-
WASTE energy plant and is used for

A KA ] electricity and district heat
. D 3 ¢ production
(N ee oo
| i s , NG SN s A WASTE TRAVELS TO I a()‘l zl
5 SR 1Y TN | i AR B ks WASTE COLLECTION .
o LT ekt SISO N ¢ STATION AT 70 KM/H JATKASAARI

BIOWASTE PAPER CARDBOARD MIXED WASTE
EhoPlace Oy/ E. Laiho Eh[]Pla[:B ﬂu
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production. Rejects a

“Mixed Waste”

-

[T | SEKAJATE

EhoPlace Oy/ E.




Rinki is coordinating and reporting packaging recycling in

Finland

©

RINKI

Source: Pasi Jarvinen : “ Muovien kierratys ja
hyotykaytté Suomessa”, Muovifakta 2016

Muovijalostamo Riithimaella

Riihimaen

Kiertotalouskylan

muovijalostamo el 2
kautta kordittyja
pakkausmuoveja

PLASTIC REFINERY IN
RIIHIMAKI (Fortum)

Ekojalostamo

Voimalaitoksien
polttoaineeksi

Muoviteollisuuden kayttéon

EhoPlace Oy/ k. Laino [h[]Plﬂ[lE UU
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| have two waste boxes at home: mixed and bio
There is close separate containers for glass, big mixed waste and
for special waste.

\
goes to shopping bag

inside mixed waste box




Conclusions= challenges for sustainability in
plastics and plastic packaging

EhoPlace Oy/Erkki Laiho/ June 2017

reduction of food waste is almost impo

be finally accepted. —

2. By education, marine littering can be reduced, but we need also research
and development for eliminating so called “microplastics” in the sea.

3. Instead of feelings and resumptions , openness and realities are needed for
marketing . The secrecy of plastic does not help any more..

4. “Bio, carbon foot print, sustainability”’ etc. . we need real calculations and
clarifications instead of commercial tricks.

5. Common sense for recycling. Reuse of recycled plastics needs development.
In not dense populated country like Finland energy recovery ( incineration)
is often the best alternative.

6. The main purposes of packaging cannot be forgotten when competing
between different packaging materials. When using combinations and
multilayer solutions where plastics are with, “greenest” results can be

achieved.

EhoPlace Oy/ E. Laiho Eh[]Plﬂ[}E UU
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hoPlace Oy

Active and intelligent packaging s
TUT Actinpack Summer School; June 12-16, 2017

Thank you!
Erkki Laiho/EhoPlace Oy

EhoPlace Oy/ E. Laiho Eh[]Plﬂ[}E UU
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