Keeping Ahead of the Market with MTR  ® Technology

Stefan Bartz
VP Sales PET 20083,
Uhde Inventa-Fischer :
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Facts and Figures

About Uhde
Inventa-Fischer

What is MTR®?

T

MTR® Projects and =
Start-ups Berlin Domat / Ems

Characteristic World-wide active engineering company
Features of MTR® with two offices

- Berlin, Germany

- Domat / Ems, Switzerland

Design and construction of polymer plants
based on proprietary technologies

Approx. 200 employees with 20 % of the
workforce working in R+D
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Business Segments

About Uhde
Inventa-Fischer

Polyester

What is MTR®?

MTR® Projects and
Start-ups

Characteristic
Features of MTR®

e Jhde Inventa-Fischer

Technologies

— packaging PET
— textile PET

— PBT

— Recycling

Polyamide Polylactide

— special polyesters

Polylactide (PLA)

-

packaging PA 6 packaging PLA

textile PA 6
engineering PA 6

PA 66 and other
polyamides

Made from renewable resources, e. g. corn,
wheat, sugar cane

Biodegradable
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References in Eastern Europe

About Uhde
Inventa-Fischer

Alco-Naphtha,
Kaliningrad/
Russia

MTR® Projects and
Start-ups

Characteristic
Features of MTR®

SK Eurochem,
Wiloclawek/Poland

e Jhde Inventa-Fischer

Technologies

Indorama Polymers,
What is MTR®? Klaipeda/Lithuania

Senege,

Solnechnogorsk/Russia

Mogilevkhimvolokno,
Mogilev/Belarussia

KuibyshevAzot,
Togliatti/Russia
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Textile Polyester Plant in Mogilev handed over

About Uhde
Inventa-Fischer

What is MTR®?

MTR® Projects and
Start-ups

Characteristic
Features of MTR®

e Jhde Inventa-Fischer
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Performance run completed successfully in
October 2008

Name plate capacity exceeded

All product guarantees for textile grade chip
fulfilled

Plant handed over to Mogilovkhimvolokno

Uhde Inventa-Fischer awarded with contract
to retrofit plant to produce PET precursor

e
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What is MTR ©®?

About Uhde
Inventa-Fischer

What is MTR ®?

Seite 7

MTR® Route

PTA/PIA + EG

2o

MTR® Projects and
Start-ups

MTR®
polycondensation

Conventional Route

PTA/PIA + EG

as

Characteristic
Features of MTR®

e Jhde Inventa-Fischer
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~
High-viscosity
PET bottle resin

Conventional
polycondensation

28

Precursor pellet with
low viscosity

<5

Solid state
postcondensation

252

High-viscosity
PET bottle resin
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Start-up of New MTR ® Plant in Oman

About Uhde
Inventa-Fischer

What is MTR®?

MTR® Projects and
Start-ups

Characteristic
Features of MTR®

Location

Salalah, Oman Plant site

Facts and Figures

Customer Octal Holding

Status Start-up in Dec. 2008

Plant Capacity 2 x 400 tons per day

Product PET bottle resin and APET sheet
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MTR® Successful on the US Market

About Uhde
Inventa-Fischer

What is MTR®?

MTR® Projects and
Start-ups

Characteristic
Features of MTR®

e Jhde Inventa-Fischer
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Location

Cape Fear, NC/USA

Facts and Figures

Customer
Status

Plant Capacity
Product

Pellet conditioning silo
DAK Americas
In operation since April 2007
600 tons per day
PET bottle resin

ThyssenKrupp
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MTR® Plant under Construction in Kaliningrad

About Uhde Location
Inventa-Fischer

Kaliningrad, Russia

What is MTR®?

MTR® Projects and
Start-ups

== (BRI T AR

Characteristic
Features of MTR®

D=
A

Erection of DISCAGE ©

Facts and Figures Reactor
Customer Alco-Naphtha
Status Under construction

Plant Capacity 660 tons per day

Product PET bottle resin

sz Jhde Inventa-Fischer
Technologies @
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Construction of large-scale MTR  ® Plant in the USA

About Uhde Location
Inventa-Fischer

What is MTR®?

MTR® Projects and
Start-ups

Characteristic ; :
Features of MTR® Decatur, AL/USA Plant site

Facts and Figures

Customer Indorama Polymers
Status Under construction
Plant Capacity 2 x 600 tons per day
Product PET bottle resin
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Process Technology

About Uhde
Inventa-Fischer

What is MTR®?

MTR® Projects and
Start-ups

Characteristic
Features of MTR ©

PTA/IPA —>

— > PET resin

EG

MV DISCAGE®
Reactor

- Melt-phase
polycondensation

- Final viscosity
IS achieved

s Uhde Inventa-Fischer

of ThyssenKrupp
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Underwater
pelletizer

- Pellets remain
hot

- Pre-
crystallization

/

Pellet
Conditioning Silo
- Purging with air

- Removal of
acetaldehyde

ThyssenKrupp
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MTR® Benefits

About Uhde
Inventa-Fischer

What is MTR®?

MTR® Projects and
Start-ups

Characteristic
Features of MTR ®

Seite 13

Superior product quality

- Low rebuild of acetaldehyde during preforming

- No pellets with significantly higher viscosity
Minimized energy demand

- Energy-saving melt-phase polycondensation

- Vacuum generation using process steam
High production flexibility

- Fast change-over from one to another PET resin type

- Change of PET resin type without producing off-spec
Raw material savings

- Melt-phase polycondensation without dust generation

- No ethylene glycol losses

ThyssenKrupp
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Comparison with Conventional Technology

About Uhde
Inventa-Fischer

What is MTR®?

MTR® Projects and
Start-ups

Characteristic
Features of MTR ®

Customer's priority

good poor
e
Characteristic 1(213[4]|5
Product quality
0\\\
Capital cost 7
Energy demand < (
\
Production flexibility } }
) : //
Raw material consumption J &

® - MTR®

¢ = Conventional Process with SSP
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Conclusion

MTR® ...

.. replaces conventional technology for PET resin production.
.. offers benefits to PET producers and converters.
.. Is an industrially proven technology.

.. resin has been successfully commercialized

ThyssenKrupp
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Thank you for your attention!
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Copyright Notice

The contents of this presentation (including texts, graphics, photos,
logos, etc.) and the presentation itself are protected by copyright. They
were created by Uhde Inventa-Fischer. The presentation and/or
contents may only be used or forwarded to third parties with written
permission from Uhde Inventa-Fischer.

Without written permission by Uhde Inventa-Fischer, these documents
and/or parts thereof may not be forwarded, modified, published,
translated or reproduced either by photocopying, microfilming or other —
particularly electronic — means. This protection of copyright also covers
Inclusion or evaluation in databases. Infringements will be pursued.

© Copyright Uhde Inventa-Fischer 2008
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