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Reduce, Reuse, Recycle
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Polyethylene Terephthalate (PET) is a resin from the polyester family. It’s a commodity plastic widely
used in the production of synthetic fibers, consumer packaging and engineering resins. PET is a
thermoplastic resin which means it softens when heated & hardens again when cooled. This allows
the material to be recycled & re-introduced to the market through various products. Its properties
offer many advantages, but its success has produced large quantities of post-consumer waste and
growing environmental concerns.
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We continue to find
new applications
where rPET can

replace traditional
metals & resins

Compared to
producing
virgin/prime PET
resins , rPET reduces
energy consumption
& CO2 emissions

Reduces the impact
of consumer waste

on land-fills & the
environment

Advantages
to Recycling
PET

Our products give
manufacturers &
their customers

Green Alternatives

PET is a Valuable
Raw Material

Recycled PET (rPET)
can be used in
multiple products
and applications
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Post-Consumer PET Bottles are recovered, baled & diverted away from the land-fill to our processing
facilities.
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It all starts by producing good quality flake.
By producing 54,000 mt, or 120 million lbs /
year, we have the ability to supply a wide
variety of markets where rPET is on high

demand.

Bottle

rPET
Flake

3.Repro. PSF

Pellets

There are five main applications where flakes are

used; we focus on

ngplastics,corp.



1.Sheet:
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Sheets are produced through a process called, extrusion. Simply put, extrusion is a high
volume manufacturing process in which raw plastic material (flakes or pellets) are melted

and formed into a continuous profile. PET is widely used in sheet production; giving rPET
another application for its use. PET is light weight, durable & provides glass-like transparency
for consumer packaging. Once cooled, the sheets are coiled to form rolls in preparation for its
final process of thermoforming where the sheets are un-rolled, re-heated and formed into

a consumer package.

Extrusion Operation (right to left):
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End-Product Flakes

Thermoforming Extrusion

Sheets/Rolls

We supply APET (virgin) & two grades of rPET sheet. Our
50/50 product contains 50% recycle (rPET) content & 50%
virgin. Our 80/20 product contains 80% rPET content & 20%
virgin. Both offer a Green Alternative to manufacturers.

ngplastics,corp.
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Solid State Polymerization (SSP) is a process in which the polymer chains are
lengthened by heat in the absence of oxygen and water, by means of either
vacuum or purging with an inert gas to drive off the by-products of reactions.
SSP is an important step after melt-polymerization that enhances the properties
of PET before injection blow molding or extruding. The SSP technique is widely
applied in industrial manufacture of bottle-grade PET, films, and superior
industrial fibers.

SSP Tank

Vacuum ump Screw Feeder

Die & Cooling Bath PeIIetlzer (cutter) Conveyer Vibration Screener (sievePackaging
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3.Repro. Pellets: PET

In our 3" application, we reprocess our flakes into pellets. This is also done through extrusion.
Like sheet extrusion, the flakes are melted and formed into a continuous profile. Only this
time, the end-product is a pellet. The extrusion process filters the material for a second time;
decontaminating the product even further. We filter using a 600 square-weave mesh, which

makes our pellets extremely clean.

A.rPET

Composites

i Repro. .
% Sheet Pellets B.Fiber
Bottle

There are four main applications where Repro. Pellets

are used; we focus on

ngplastics,corp.
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A.rPET Composites: PET
For applications where added strength & durability are required, we compound our
rPET pellets with glass fibers (GF), mineral fibers (MF) & polycarbonate (PC) to
reinforce the material. This produces a higher strength pellet to be used in the
injection industry. As plastics continue to replace traditional materials in the
electronics, automotive & consumer part industries, our team will continue to supply
Green Alternatives to brands & manufacturers.

0 N

For each client, we customize the materials properties by adjusting GF, MF & PC levels.
For flame-retardant (FR) applications, we produce UL94 certified grades with halogen-free
& RoHS compliance. Our production capacity is:

6 twin-screw extruders, each avg. 300 mt / month.
1 single-crew extruder avg. 200 mt / month.
Total monthly production = 2,000 mt, or 4.5 million Ibs / month.

ngplastics,corp.



Parts manufactured by rPET Composites PET

Computer Fan Auto Fog Lights Printer/Fax/Copier Auto Side Mirror  Electrical Bobbin

Chair Base Hospital Bed Rail Wheel Chair Parts Lamp Housings

Drill/Glue Housings Buckles Wiper Motor Housing

ngplastics,corp.
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QC Equipment for composites: PET
U Universal Testing Machine - ZWICK / Germany U Constant Temperature & Humidity Chamber

U Impact Tester - TMI / USA U Optical Microscope - Nikon / Japan

U Melt-flow index meter - Ray-Ran / UK U Hardness Tester / Rockwell by Matsuzawa / Japan
U HDT / VICAT Tester - ATS FAAR / Italy U Torque Rheometer - Hakke / USA

U Color matching Instrument — datacolor / USA U Ball-Drop chamber

U Electronic Densimeter U Infrared Moisture Tester

ngplastics,corp.
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Flow Chart: Quality Control for rPET Composites
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Flow Chart: Process Control for rPET Composites
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B.Fiber: PET
Filament Fiber (long fiber) = POY, FDY & DTY

For our 2" application of Repro. Pellets, we produce Polyester Filament Fiber in the
forms of POY, DTY & FDY for use in the textile industry. Polyester yarns are either
produced by directly spinning purified terephthalic acid (PTA) & monoethylene glycol
(MEG), or by spinning PET Chips - a bi product of PTA & MEG. We produce by spinning
PET Chips through our rPET recycling process. This method has proven to use 52.6%
less energy & reduce CO2 emissions by 54.6% (diagrams 1 & 2).

j “Is Green” is our registered brand name “green tag” with the EPA.

ngplastics,corp.
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1. When compared to the original process of directly spinning PTA & MEG, the recycling
method reduces energy consumption by 52.6%
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2. When compared to the original process, the recycling
method reduces CO2 emissions by 54.6%
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CO2 Emissions (mt/mt)
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X Polyester Partially Oriented Yarn (PQY), is the
first form of yarn & is mainly used to produce
Polyester Drawn Textured Yarn (DTY). POY is
also used in draw warping for weaving and warp
knitting of fabrics.

X Polyester Fully Drawn Yarn (FDY), is also
known as Polyester Filament Yarn (PFY) or Spin
Draw Yarn (SDY). FDY can be knitted or woven
with any other filament yarn to get fabric of
various different varieties. It is mainly used in
Home Furnishing Fabrics, Fashion Fabrics,
Denim, Terry Towels and others.

x DTY is obtained when POY is simultaneously
twisted & drawn. DTY yarn is mainly used in
weaving & knitting of fabrics for making clothes,
home furnishings, seat covers, bags and many
other uses. Technical Properties of DTY yarn can
be modified in several ways to make the yarn
suitable for its vast uses. Different heating
techniques can be used to make the yarn set for
specific use.

=
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Polyester Staple Fiber (short fiber) = PSF, PSY, T/C & CVC

In addition to Polyester Filament Fiber (POY & DTY), we also supply Polyester Staple Fiber in the
forms of PSF, PSY, T/C & CVC. Like Filament Fiber, Staple Fiber can also be produced from PTA/MEG
& PET Chips, but is primarily made from rPET flakes. PSF is used for fiber-filling in pillows and sofas,
but is also widely used in spinning to make PSY, T/C & CVC, which are then knitted or weaved into

fabrics.

Polyester fabrics are claimed to have a less natural feel when compared to
similar-woven fabrics made from natural fibers. Polyester / Cotton is the
most famous & popular blend. Polyester helps the fabric retain its shape
and resist stains & wrinkles, while cotton makes the fabric more absorbent
& comfortable. In order to supply the various requirements of buyers, we
produce three grades of Polyester Staple Fiber:

PSF=1.4D x 38mm
PSY = 100% Polyester
T/C = poly > 50%, cotton < 50%
CVC = cotton > 50%

ngplastics,corp.



Flow Chart:
POY, FDY, DTY, PSF, T/C & CVC
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Flow Chart: Filament Fiber vs. Staple Fiber PET
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Specifications:

rPET Flake

rPET Repro - High IV

rPET Repro - POY Grade
Sheets

rPET Composites - 8 grades
Filament & Staple Fiber

0 O O O OO
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rPET Flake:

Property Unit Value
Intrinsic Viscosity dl/gr 0.70-0.75
Flake Size mm 8-10mm
Bulk Density Ibs./cu.ft 27 +/- 2.0
Specific Gravity g/cm 1.34 +/- .03
Melting Point C 245 - 250
PVC PPM 20 max
Aluminum PPM 10 max
Green Flake PPM 50 max
HDPE/PP PPM 20 max

D ———

ngplastics,corp.
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rPET Repro. (SSP - high 1V):

Property Unit Value
Intrinsic Viscosity (IV) dl/g 0.95 N0.02
Melting Point e 245 N5
Water Content % 0.271
Tensile Strength at Max. Load | Kgf/cm? 529
Tensile Modulus Kgflcm?2 658
Elongation at Break % 19.3
Flexural Strength Kgflcm?2 740
Flexural Modulus Kgflcm?2 20000
Izod Notched Impact Strength | Kgf.cm/cm 2.32
Heat Deflection Temperature S) 63
Linear Expansion Coefficient 106/6 66.1

e ——————————__—_—_—————_————————————__——————————————————————————————__——=_———
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rPET Repro (POY grade):

Property Unit Value
Intrinsic Viscosity (IV) dl/g 0.67 N0.01
Color L Value L 75 N3
Color a Value a -2 N2
Color b Value b 4 N2
Carboxyl Group (mea/kq) < 36
Ash % < 0.05
Diethylene Glycol % <2
Melting Point S 250 N2
Chip Size mm 3.5

D ———
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Extruded Sheets: T
Material Grade Thickness (mm) (mil) width (cm) (inch) Core (inch)

PVC Thermoform A15-1.0 6-40 mil 30-240 16-95" 3-6"
PVC Food A5-1.2 6-40 mil 30-242 16-95" 3-6"
PVC Pharmaceutical A5-14 6-40 mil 30-244 16-95" 3-6"
APET 100% virgin 0.2-1.2 8-47 mil 25-82 10-32" 3-6"
bPET 50% virgin / 50% rPET 0.2-14 8-47 mil 25-84 10-32" 3-6"
rPET 20% virgin / 80% rPET 0.2-1.6 8-47 mil 25-86 10-32" 3-6"
APET Anti-Static 0.2-1.8 8-47 mil 25-88 16-32" 3-6"

PP Thermoform & Stationary 0.2-2.0 8-80 mil 45-82 18-32" 3-6"

PS Thermoform & Stationary 0.2-22 8-80 mil 45-82 18-32" 3-6"

ngplastics,corp.
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PET/PC 15MFRHF: PET/PC alloy, 15% mineral filled, flame-retardant - Halogen Free PgT
CATEGORIES PROPERTIES TESTING METHOD UNITS PET/PC 15MFRHE
Glass Filled %
Mineral Filled % 15
Physical Specific gravity ASTM-D792 - 1.33
Moisture Absorption ASTM-D570 % 0.05
Thermal Heat Distortion Temp. ASTM-D648 i 4.6kg/cm2 90
Coefficient Of Linear Thermal ASTM-E831 mm/mm/AC (x105) | flow direction
Expansion 0.18/233
Coefficient Of L|n.ear Thermal ASTM-E831 mm/mm/AC (X105) Cross flow
Expansion 0.88/233
Mold Shrinkage ASTM-D955 % MD 0.31
Mold Shrinkage ASTM-D955 % TD 0.59
Flammability uL94 - V-0 @1/32"
Mechanical Tensile Strength ASTM-D638 Kg/cm? 700
Elongation At Break ASTM-D638 % 7.5
Flexural Strength ASTM-D790 Kg/cm? 1300
Flexural Modulus ASTM-D790 Kg/cm? 42000
Izod Impact Strength ASTM-D256 kg.cm/cm (Notched) 5
Rockwell Hardness ASTM-D785 M 95
Rockwell Hardness ASTM-D785 R 120
Other Melt Flow Index ISO-R1133 g/10min 60
Vicat Softening Point ASTM-D1525 A 50K/h, 10N 200
Molding Resin Temperature - i 250
Conditions Mold Temperature - A 20
Pre-Drying Temp. - i 20
Pre-Drying Time - Hr 4

ngplastics,corp.
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15GFRR: PET, 15% glass-fill, flame retardant - RoHS compliant

30GFRHF: PET, 30% glass-fill, flame retardant - Halogen Free Pg'rl' on
40MGFRR: PET, 40% mineral-fill, flame retardant — RoHS compliant
CATEGORIES PROPERTIES TESTING UNITS 15GFRR 30GFRHFE 40MGFRR
METHOD —
Glass Filled % 15 30 40
Mineral Filled %
Physical Specific gravity ASTM-D792 - 1.48 1.57 1.78
Moisture Absorption ASTM-D570 % 0.07 0.05 0.05
Thermal Heat Distortion Temp. ASTM-D648 i 4.6kg/cm2 220 220 220
Heat Distortion Temp. ASTM-D648 i 18.6kg/cm2 130 180 200
Coefficient Of Linear P N
Thermal Expansion ASTM-E831 mm/mm/AC (X10%) | flow direction 0.18/233 0.19/233 0.13/233
Coefficient Of Linear .
Thermal Expansion ASTM-E831 mm/mm/AC (X10%) Cross flow 0.88/233 0.92/233 0.65/233
Mold Shrinkage ASTM-D955 % MD 0.3 0.3 0.27
Mold Shrinkage ASTM-D955 % TD 151 151 1.19
Flammability uL94 - V-0 @1/32" V-0 @1/16" V-0 @1/32"
Mechanical Tensile Strength ASTM-D638 Kg/cm? 940 840 1208
Elongation At Break ASTM-D638 % 2.2 2.3 1.3
Flexural Strength ASTM-D790 Kg/cm? 1230 1180 1279
Flexural Modulus ASTM-D790 Kg/cm? 53000 74100 90900
Izod Impact Strength ASTM-D256 kg.cm/cm (Notched) 7 8.85 9.58
Rockwell Hardness ASTM-D785 M 95 95 95
Rockwell Hardness ASTM-D785 R 120 120 120
Other Melt Flow Index ISO-R1133 g/10min 60 50 8
Vicat Softening Point ASTM-D1525 V'e 210 218 220
Molding Resin Temperature - AC 250 250 250
Conditions Mold Temperature - Ji'e; 90-110 90-110 90-110
Pre-Drying Temp. - A 120 120 120
Pre-Drying Time - Hr 4 4 4

ngplastics,corp.
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20G: PET, 20% glass-fill PgT
30G: PET, 30% glass-fill

CATEGORIES PROPERTIES TESTING METHOD UNITS 20G 30G
Glass Filled % 20 30
Mineral Filled %

Physical Specific gravity ASTM-D792 - 1.45 1.57
Moisture Absorption ASTM-D570 % 0.05 0.05
Thermal Heat Distortion Temp. ASTM-D648 ic 4.6kg/cm2 220 220
Heat Distortion Temp. ASTM-D648 i 18.6kg/cm2 200 210
Coefficient Of Linear Thermal . 5 N
Expansion ASTM-E831 mm/mm/AC (X107) flow direction 0.25/ 233 010/ 233
Coefficient Of Linear Thermal < 5
Expansion ASTM-E831 mm/mm/AC (X107) Cross flow 093/ 233 0.81/233
Mold Shrinkage ASTM-D955 % MD 0.3 0.3
Mold Shrinkage ASTM-D955 % TD 151 11
Flammability uL94 - HB HB
Mechanical Tensile Strength ASTM-D638 Kg/cm? 965 1263
Elongation At Break ASTM-D638 % 2.75 2.47
Flexural Strength ASTM-D790 Kg/cm? 1632 2093
Flexural Modulus ASTM-D790 Kg/cm? 64100 87700
Izod Impact Strength ASTM-D256 kg.cm/cm (Notched) 8.5 13
Rockwell Hardness ASTM-D785 M 95 95
Rockwell Hardness ASTM-D785 R 120 120
Other Melt Flow Index ISO-R1133 g/10min 50 13
Vicat Softening Point ASTM-D1525 Jie; 50K/h, 10N 210 218
Molding Resin Temperature - i 250 250
Conditions Mold Temperature - AC 90-110 90-110
Pre-Drying Temp. - C 120 120
Pre-Drying Time - Hr 4 4
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E1ST: non-reinforced PET
ST: non-reinforced
CATEGORIES PROPERTIES TESTING METHOD UNITS E1ST ST
Glass Filled %
Mineral Filled %
Physical Specific gravity ASTM-D792 - 1.37 1.33
Moisture Absorption ASTM-D570 % 0.5 0.5
Thermal Heat Distortion Temp. ASTM-D648 A 4.6kg/cm2 80 80
Coefficient Of Linear Thermal ASTM-E831 mm/mm/AC (X10®) | flow direction
Expansion 1.2/233 1.4/233
Coefficient Of Linear Thermal ASTM-E831 mm/mm/AC (X107) Cross flow
Expansion 1.2/233 1.4/233
Mold Shrinkage ASTM-D955 % MD 0.6 0.6
Mold Shrinkage ASTM-D955 % TD 0.8 0.8
Flammability uL94 - HB HB
Mechanical Tensile Strength ASTM-D638 Kg/cm? 516 350
Elongation At Break ASTM-D638 % 40 3
Flexural Strength ASTM-D790 Kg/cm? 933 600
Flexural Modulus ASTM-D790 Kgl/cm? 26200 18400
Izod Impact Strength ASTM-D256 kg.cm/cm (Notched) 6.4 85
Rockwell Hardness ASTM-D785 M 58 58
Rockwell Hardness ASTM-D785 R 111 111
Other Melt Flow Index ISO-R1133 g/10min 40 20
Vicat Softening Point ASTM-D1525 i 50K/h, 10N 200 200
Molding Resin Temperature - A 250 250
Conditions Mold Temperature - i 20 20
Pre-Drying Temp. - AC 120 120
Pre-Drying Time - Hr 4 4
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Staple Fiber:
PSF 1.4D x 38mm
PSY 100% Polyester (20's-30's-40's)

T/IC

poly > 50%, cotton < 50% (20's-30's-40's)

CcvC

cotton > 50% (20's-30's-40's)

Filament Fiber:
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POY (SD) | 120D/ 36F | 120D/ 72F | 240D/ 48F
DTY (SD) 75D/ 36F | 75D/ 72F | 150D/ 144F | 150D / 48F | 300D / 96F | 75D / 48F - wicking | 150D / 96F - wicking
FDY (SD) 75D/ 36F | 150D / 48F

e ——————————__—_—_—————_————————————__——————————————————————————————__——=_———
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Our environment is a direct representation of our actions. Like all manufacturers, we pursue
growth in our production capabilities, but we also believe in reducing our footprint. We are
dedicated to producing materials that offer Green Alternatives to our customers, while reducing
consumer waste, energy consumption & CO2 emissions. In proving our leadership for innovation
& environmental awareness, we have taken the necessary steps in attaining the following
certifications:

A PA: EPA Certified Processor-Taiwan

As0: 9001:2000 (Quality Management System) & 14001:2004 (Environmental Management System)
ADA: 21 CFR 177.1630 (Food & Drug Administration - food-contact certified)

AEC: 2002/72 (European Economic Community - food-contact certified); RoHS (Restriction of
Hazardous Substances)

AECQ: GPMS-HSPM (Green Product Management System - Hazardous Substance Process
Management)

AUL 94 (Standard for Safety of Flammability of Plastics - halogen free & RoHS compliant)

Thank you for taking an interest in our company & its goals.

ngplastics,corp.



