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How plastics are derived AsahiKASEI
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AsahiKASEI
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AsahiKASEI

Natural Gas
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How plastics are derived AsahiKASEI
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AsahiKASEI

Propylene (PGP Contract)
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AsahiKASEI
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AsahiKASEI

Butadiene

52,00

$1.80

$1.60

$1.40

$1.20

Price ($/1b)
v
8

8
S

$0.60

50.40

$0.20

50.00

A

August 2011 up 386% from January 2009

a

e & & L H N NP NNy NN

&
@Jﬂ @:ﬁh \\‘F ‘,g,q e_s" \"bﬁ ‘t{b‘ ‘sﬂk \& L,ﬁ +{j“ \1"2{ ‘sﬁ,t \&’s\ \3{

ASAHI KASEI PLASTICS NORTH AMERICA, INC)&

Source: Platts
Pioneering Innovations Through Application Development




AsahiKASEI

Benzene

$5.50
August 2011 up 309% from January 2009
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How plastics are derived AsahiKASEI
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TOpiCS AsahiKASEI

Market Conditions
Impact on Polypropylene
Impact on PAGG

Strategies to deal with Volatility in Ol
Prices
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Polypropylene EEANEEAE]
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Refinery

Propylene

Polypropylene
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Polypropylene AsahiKASEI

Made by Polymerizing Propylene.
Price moves with crude oil pricing but trails a month.
Demand and supply has been dictating pricing in US.
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L psaniKasE
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PGP = 90.5 cents/Ib

PGP (c/lb)

PGP (cpp) = 0.65*WTI ($/bbl) + 4.24
R? =94.5%
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AsahiKASEI
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Effect of Controlled Supply AsahiKASEI
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Polypropylene Around The World AERITEASEL
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Conclusion AsahiKASEI

Current PP pricing in N. America cannot be justified

If oil prices continue to be in the $80-90 / barrel range PP prices
In N. America have to come down.

If differential between North America and the rest of the world
continues, North America will be a net importer of PP.
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Polyamide 66

AsahiKASEI

ASAHI KASEI PLASTICS NORTH AMERICA, IN%

Oil & Natural Gas
Cracker

Ethane / Propane / Gasoline / Naptha

Reformer

Two Paths to Make HMD

Benzene Butadiene Propylene

Cyclohexane

Acrylonitrile

Adipic Acid

4
Polyamide 66
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AsahiKASEI

Propylene (PGP Contract)
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AsahiKASEI

Butadiene
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August 2011 up 386% from January 2009
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PA 66: Market Movers AsahiKASEI

Butadiene prices have been high due to maintenance outages of
Intermediates keeping the supply very tight.

US Demand for butadiene was so high that it doubled our
Imports from South Korea.

Automotive demand has been robust, which is the major market
for PAGG.
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Conclusion AsahiKASEI

If oil prices continue to be around $80- 90/ barrel, expect the
prices for PA66 to come down. Costs have decreased over the
past few months. However, prices are still high and will creep
downwards.

Traditionally PA6 has been 0.10/Ib lower than PA66. The current
Increase is due to the shortage of caprolactum. Benzene has
been stable. PAG in certain markets is more expensive than
PAGG6, which cannot be sustained.
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AsahiKASEI
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Factors Affecting AsahiKASEI
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If O1l Goes Down AsahiKASEI

Keep inventories very low so you
are not stuck with expensive raw
materials

Keep track of lead times of various
products as plastics producers are
simply manufacturing to satisfy
demand.
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If OIl Goes Up... AsahiKASEI

Repeat of 2008

The first weekend of September will be
named layoff weekend.

Gasoline prices will rise
Disposable income will be reduced
Consumer sentiment will be depressed
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Impact on Automotive Production  aqikaser
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What Can Plastics Producers Do In
Environment of Increasing Ol
Prices?

Value Analysis

Value Engineering
(VAVE)

Innovate
Sustainabllity
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VAVE - Value Analysis Value Engineering
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Die Cast to PA 66 Replacement

Leona™ 91G60 — Aesthetic & Structural!
Leona 90G (Partially Aromatic Polyamide)
High Stiffness : Modulus 16 GPa
Excellent NVH, Metal replacement
Superior Appearance: Gloss value >80
High modulus without compromising part surface appearance
Outstanding Weatherability:
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VAVE — PBT to PP

Incumbent Proposal A
Thermylene®
0,
PBT+GF 30% PP+GF 45%
Specific gravity (g/cm?) 1.500 1.29
Selling price ($/kg) 2.75 ($1.25/Ib.) 2.31 ($1.05/Ib.)
Annual volumes(kgs) 200,000
Annual volumes(kgs) 200,000 172,000
Spend per year($) 550,000 397,000
Savings $0 $153,000
Savings comparedto PBT 0% 28%
Weight Savings compared
PET ° P 0% 14%
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VAVE - PBT to PP

Incumbent Proposal A
Property . Thermylene®
(ASTM) Units PBT P7-45FG-0790
GF+30% PP+GF 45%
Density g/cm?® 1.50 1.29
Melt Flow /10 min 10 2.5
9 (250 , 2.16kg) '
Shrinkage 3mmt MD % 0.26 0.3
Tensile Strength MPa 140 121
Elongation to Failure % 2.5 2
Flexural Strength MPa 200 165
Flexural Modulus MPa 8695 8760
Notched Impact, 23 J/im 112 101
Heat deflection 1.80
Temperature MPa 205 156
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Replacing Long Glass Fiber
With Short Glass Fiber
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What Can Plastics Producers Do In
Environment of Increasing Ol
Prices?

Value Analysis
Value Engineering
Innovate

Sustainabllity
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Driving Innovation

Innovations to Enter New
Markets

Innovations to Satisfy New
Regulations

Innovations to Adapt to
Changing Market Demands
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Innovation to Enter New Markets

BMW 2010 Active Hybrid X6 Battery Cases

Properties Required:

Stiffness at high temperature
good creep resistance

H,O barrier

Alkali (KOH) resistance-(inside)
Oil resistance-(Outside)

Heavy metal resistance
Excellent Moldability
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Driving Innovation

Innovations to Enter New
Markets

Innovations to Satisfy New
Regulations

Innovations to Adapt to
Changing Market Demands
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Innovations to satisfy new regulations -
Breathe EZ grades

Formaldehyde
Scope Method Specification
BMW Interior / Exterior AA-C 291 (Similar 2 ppm
to VDA275)
Audi Interior VDA 275 7 ppm
VW Interior VDA 275 10 ppm
Daimler Interior VDA 275 5 ppm (natural)
PSA Interior VDA275 10 ppm
Ford Interior VDA 275 10 ppm
GM Interior GME 60271 10 ppm
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Very Low VOC- Breathe EZ Grades

74520 1.4

4520

0 2 4 6 8 10 12 14
Formaldehyde emission (mg/kg, 60<C)

A
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2011 Jeep Grand Cherokee Lumbar
Seat Adjuster ‘Comfort Mat’



Environmental Benefits of Tenac-C Z4520 Comfort Mat

Very low VOC - 1/10 emission compared to
conventional POM

Self-lubricating
— Eliminates need for lubricating grease

Properties the same as conventional POM




Breathe EZ Grades

Interior Low-VOC & Low-Odor grades also availablei n
Polypropylene compounds
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Driving Innovation

Innovations to Enter New
Markets

Innovations to Satisfy New
Regulations

Innovations to Adapt to
Changing Market Demands
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Innovations in anticipation of future trends

2.0 Liter or Smaller Engine
Market Penetration
Expected to Grow Globally.
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Thermylene ® P9:
High Temperature Polypropylene
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Thermylene ® P Series

Key Property Test Method Unit P6 30FG P9 30FG

Filler Content (Ash) ASTM D5630 % 30.0 30.0

Specfic Gravity ASTM D792 1.13 1.16

Tensile Strength ASTM D638 psi 13,123 17,800

Tensile Elong.@Break ASTM D638 % 3.1 4.9

Flexural Strength ASTM D790 psi 18,466 24,500

Flexural Mod - Tan ASTM D790 psi <] jSS 92?,&)0t>

Notched Izod ASTM D256 ft-Ib/in 1.72 2.10

Unnotched Izod ASTM D4812 ft-Ib/in 14.9 17.2

HDT@ 264 psi ASTM D648 T 151 151

GF REINFORCED POLYANMIDE 30% GF Reinforced Nylon 6 30% GF Reinforced MNylon 66
Key Froperty Init Method | Dry-as-Molded | Conditioned % Change |Dry-as-Molded | Conditioned % Change

Tensile Strength psi 150 527 26100 16000 S8.70 28300 18200 33.22
Flexural Modulus® psi 150178 | 1292000 626000p 51.55 1390000 972000]> 30.07
Motched Charmpy Impact  |ft-lbin® |ISC 173 5.7 12.0 110.53 6.2 7 1452
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Thermylene® P9
Application Example

Weight Reduction (15% over
PAGG)

Performance Properties
(include Creep, Warpage, Shrink,
etc.)

Excellent Chemical Resistance

Noise Reduction & Acoustic
Behavior
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What Can Plastics Producers Do In
Environment of Increasing Ol
Prices?

Innovate

Value Analysis
Value Engineering

Sustainability
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Sustainabllity

“Sustainable
development is
development that
meets the needs of the
present without
compromising the
ability of future
generations to meet
their own needs .”

& #);-0/.
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Sustainabllity

Green Materials Green Actions

Low Carbon Footprint Optimized Manufacturing
Materials Reduce Scrap/Waste
Post-Consumer Low Energy Usage
Bio-Based Materials Recycle and Reuse
Recyclable Materials Promote Applications for
Environmentally Friendly Alternative Energy
Additives

Non-brominated Flame

Retardants
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How Plastics
Are Derived
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Questions ?
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Thank You.

Ramesh lyer
(248)895-0135
rsiyer@akplastics.com
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