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Introduction

|
® People are demanding green products

® A better living environment

® Governments are demanding green products

@® Less pollution
® Less demand on petroleum
@® The industry is looking for green plastics

® The demand is clear
® Price of petroleum based materials are surging
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Green Plastics - two
solutions




Green Plastics - two solutions

Degradable Plastics for Disposables
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Eco-Plastics for Durable Goods Questions?
|
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disposable good?

@® What properties of the materials do you want?

@® What features do you want?

® What designs are you going to choose?

® What are the selling points?
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A brand new Material

Natural Fibre Reinforced Polymer
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Primary feedstock serving the entire
value chain

® Cradle to Cradle granules for
injection moulding application

® Fibres used: flax, kenaf, jute
@® Plastics used: PP, PLA, PHB
PP, PLA, PHB
@® Both standard- and tailor-made
compositions

@® Master batches
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Natural Fibre Reinforced Polymers

® Eco-friendly @® Reinforce by natural fibre
® Substitute petroleum based ) )
materials - by 30% - 70% @® improvementsin
30-70% mechanical properties
® Recyclable, by 7 times

® Improvements in thermal

7 properties
® Use as energy pellets at
the end of life cycle @ Improvements in insulation
properties

Eco-friendly while providing performance of engineering plastic

= i ISR T RIS
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GG NFRPP
GG

@® Qur granules compete with GF
compounds:

® lighter, stiffer, equally strong
® normal flow behavior

® Resistance against UV radiation
®

Non abrasive
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Processing

I —
@® Can be processed in ordinary machineries

@® 2ndprocess similar as PP

PP
® Gluing
® Ultra-sound welding
® Painting

@® Coloration
@® PP/PE Color master-batch
@® Natural color tone

® Flexibility
@® Dry mix with PP for “dilution” to tailor
properties
PP
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Coloring
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Mechanical upgrading(stiffness x5, strength x2.5)

( X5, X2.5)
- GFR PP GG F022J GG N026J
Virgin PP PC/ABS composite FR-VO NFRPP
Fibre content
[wt.%] 0 0 20 30 50
Density
[kg/m?] 905 1,120 1,220 1,250 1,110
Flexural modulus
[MPa] 1,300 2,200 3,420 5,300 4,200
Flexural
strength[MPa] 45 82 109 85 82
Tensile
modulus[MPa] 1,670 2,200 3,650 5,800 5,400
Tensile
strength[MPa] B2 52 61 59 62
Tensile
elongation[%] G 80 25 2.6 2.3
Impact
strength[kJ/m?], NB NB 42 19 21
unnotched

ToTTToTT T

T

UL94 Test

@® Test according to UL94
UL94

® GG FO23H

® 40% Nature Fibre (Hemp)
40%

® Flame Retardant

@® Halogen, aluminum,
magnesium free
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GG FO23H = V0
I p— [
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Fine Details
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Fine Details
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Application for E&E

F FIPIREEE

]

Eco-friendly

Wood replacement
Easy processing

Good details

Good strength
Durable

Safe

Qutdoor or indoor use

Flexible (dilution from
master-batch) (

)

Low cost ( )
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Examples : E&E

@® Housings for electronic
applications

® VO fire retardant
VO
® Eco-friendly FR additives

® Natural touch and feel
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Innovative Sustainable Materials
Bio-based / Biodegradable

/

Compostability

@® Certify feasibility of treating in composting facility

OK Bio-based by Vincotte (Belgium)

@ Certifying the proportion of “new” carbon.

[13

Ll

Coaill

Between 20 and 40
% Biobased

Between 40 and 60
% Biobased

Between 60 and 80
% Biobased

more than 80 %
Biobased

Organization | Din Certco | ., A8 BPI/USCC | FSWA A JBPA
Vincotte Norge

Location Germany | Belgium USA Finland Norway Japan
EN13432/ DAG%'S" , GreenPla
Standard ASTM EN13432 EN13432 EN13432 | Certification
D6400 R Scheme

D6868
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Bio-degradable Materials - are they

all the same?

Bio-degradable Materials - are they
all the same?

- ‘? —
-
Nature Production Raw Materials GG P021J PHA m;glrgﬁd PLA Synthetics
GG P021J Agro-flbrzf i Nat. Fibre + PLA Source Bio-based | Bio-based | Bio-based | Bio-based Oil based
compounding
Bio-based - . X .
PHA Only renewable Fermentation Sugar / Starch Mechanical prop. Good Flexible weak brittle good
Fermentation &
PLA T synthesis Starch Thermal prop. Good Good weak weak weak
Starch Plasticising Starch Processability V. Good Good poor poor +/-
io- i il | Extraction / .
CA Bio-based source with fossil . Wood 7 Chemical
compenents synthesis Durability Good Good poor se:(seii?ve good
PBAT oil based Synthesis Fossil based
PBS i base Synthesis Fossil based Biodegradability Good Good good composting good
*Most of the sugar/starch for fermentation are of industrial grade. Price $3 $$$ $ $$ 3558
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Natural Fibre Reinforced PLA: Natural Fibre Reinforced PLA:
GG P021J - Advantages GG P021J - Properties
] e
Agro-fibre + PLA (100% bio-based)
R |
Source enewable o ( ) GG P021J GG N023J NW 3001D
Mechanical Good Stiffness + good impact strength
+
Densit
hermal cood HDT higher than PLA Y g/cm? 1.29 1.04 1.24
HDT PLA
- processable in existing production machines Mett Flow Index g/10 min 7 10-30
Processability Excellent
Easy to handle Flexural Strength MPa 116 79 83
- No degradation during usage
Durability Good
Flexural Modulus MPa 6,400 3.300 3,828
Bio-degradability Good Fully bio-degradable
Charpy Impact, unnotched 2 0.16 J/m
Green Aspect Good Zero carbon emission. s S/ & e I1zod D256
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Natural Fibre Reinforced PLA:
GG P021J - Highlights

@ 100% bio-based

@ Bio-degradable

@® Good mechanical properties
@® Good processability

@ Good handling

@ Good surface finishing

GreenGran 29

Natural Fibre Reinforced PLA:
GG P021J - Flower Pots

™
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Natural Fibre Reinforced PLA:
GG P021J - Razor Holder
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Development in Holland:

® Dyke reinforcement

® Riverbank erosion
blockage

® Artificial reef

® Fundament for coral

growth ;I I/l
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Current Status

|
@® Mass production in HK
@® Current projects:
@® Automotives
® Fuse Holder
® Battery Tray
® Underlayer
® Constructions
® Structural parts for WPC’s
® Injection molded accessories
® Toys
® Green Toys
® E&E applications
® Casings for appliance
® Casings for transformers
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Pricing

@® NFRPP positions along
mechanical properties
line-up

@® Price can be lower when
production scaling up

Range of variation
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Tel: +852-23348791 021-50328090-3017
Fax:  +852-27650529 B%
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Email: andrewtang@ggbn.com.hk

020 - 83641422

GreenGran 35




