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Celanese Corporation

IS a global specialty materials leader in the production of
differentiated chemistry solutions and specialty materials used
In most major industries and consumer applications.
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Based in Global network of ~7,700 Employees
Dallas, Texas USA 43 Manufacturing Sites worldwide

VISION:
Improving the world and everyday life through our people, chemistry and innovation.
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HOSTAFORM®

Polyacetal copolymer End use applications in various

v' Outstanding wear resistance market sectors
v" High strength and rigidity over a broad temperature range Automotive Machine Construction
v' Long-term fatigue resistance Consumer Goods Medical

J J Electric Appliances  Precision Mechanics
v' Toughness and creep resistance E&E Watchmaker

v' Excellent resistance to moisture, solvents, and strong alkalis Hostaform® POM has a strong

v Low Fuel Permeation history in fuel applications

v" Very resilient (e.g. snap fit properties) | S

v' Easy to process via traditional techniques

Traditional Processing Technology

Type Availability
Injection Molding v
Blow Molding v
Extrusion v

Rotational Molding
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) Celanese

The chemistey inside innovalion



HOSTAFORM® POM RF

is a single layer solution for fuel tanks

Low Fuel permeation inherent to the base resin
* Fuels: C10, Carb Lev. lll, etc.

Does not require secondary steps
* Fluorination

» Multilayer/drop molding

Low swelling during fuel exposure

High temperature resistance (>100°C)

Target and Commercial Applications

Tunable impact for protected or unprotected tanks SLawl?CMowers and /S'Z‘mé Off Road
: : mall Construction uipment
Passes ANSI SORE impact and UV testing : 25
Recreational Fuel Tanks
Passes EPA slosh and UV testing Marine Fuel Tanks
Passes ABYC marine flammability and shock testing OEM Tank Replacement

Potential for bio-sourced content (POM ECO-B) and recyclability
. s
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HOSTAFORM® POM RF

Delivers new, unique properties
to the rotomolding resin toolkit XLPE Multi-layer barrier Hostaform® POM RF

Tank system cost $$$ $$$5 $$
Processing cycle time 100% 300%
Secondary Operations 33 ) .
(fluorination)
Operational Access v Limited 4
Certifications EPA EPA /CARB EPA/ CARB

Supply Chain Complexity Inventory,
shipping, offsite
fluorination

Available to sell Available to sell
after molding after molding
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LOW FUEL PERMEATION

EPA Fuel Permeation: USEPA 40CFR Part 1060.520
» CE10 Fuel, Emissions Method: Gravimetric, Test Temp = 282C

CARB Fuel Permeation
» CARB Fuel, Emissions Method: FID, Test Temp = 432C

EPA & CARB Testing Pictures

EPA (g/m%/day) CARB (g/m?2/day)

Hostaform® POM RF2162
(2x impact)

Hostaform® POM RF2464 [DEV]
(4x impact)

- Testing in Progress
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APPLICATION FOCUSED IMPACT

ANSI/OPEI N71.10-2018

Requirement

ANSI Tank Impact Test Simulation

= 2” Diameter Ball (1.18lb) dropped from 51in. All season temp. = -4°F
= Energy Requirement: 2.574 ft-lb @ 8.9 ft/s.
= Thickness Requirement per application (typical ~0.160")

= Multiple hits on different areas of the same part on a rigid attachment and
supported.

= Go/NoGo based on functionality of the tank after multiple hits.
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APPLICATION FOCUSED IMPACT

A.R.M. Low Temp. Impact Test Method
Adapted

= 1” Diameter. Tup weight: 2.5, 5.0, 10.0lb. Temp: 73, 32, -4, -40 °F
= Energy & Speed calculated from height & weight of drop

= 2.5|lb weight @ 1 foot: 2.50 ft-lb @ 9.1ft/s (a close match to ANSI).
= Typical thickness ~0.160”

= Simply supported 5”x5” plaque through 4” diameter hole.

= Bruceton Staircase Method for Calculation of Mean Failure Energy.

Typical A.R.M. Drop Tower

Adapted weights
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APPLICATION FOCUSED IMPACT

A.R.M.Impact Method Adapted Impact Resistance (2.5Lb
weight, thickness = 0.16")
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HOSTAFORM® POM RF properties
_

Stiffness
HDT -

Fuel Perm. -

Impact
Density
Mold Shrink

Oven Time
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Processing HOSTAFORM® POM RF

Basic Instruction

« Existing molds typically suitable.
« Standard pulverizers (attrition mills) are suitable. Reduce pellets to 35 mesh
powder.
« Cryogrinding not required
« ARM 2.1 Flowability and Bulk Density Funnels are suitable to test powder.
« 35 mesh. Powder Flow can be 15sec to 32sec.
* Pre-Drying powder not necessary
* Nitrogen not necessary
* Mold Release or special tool coatings typically not needed.
« Typical 4:1 ratio Major/Minor axis rotational speed usually suitable (8:2, 6:1.5, etc.)
* Good Flow and Seal around inserts
* In mold labelling and other standard Secondary Operations
« Adequate ventilation at demold stations
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HOSTAFORM® POM RF

Typical processing parameters

o Monitoring the Internal Air Temp. Is key in setting a recipe.

Internal Air Temp (IAT)
« Temperature 365-400°F
* Time (Depends on Part Size, Thickness, Complexity) 5-30 min
« 1 or 2 step oven process may be needed

Oven Setup
« Temperature (Actual at the mold) 440-480°F
* Time (Depends on Part Size, Thickness, Complexity) 15-45 min

Outer wall Temp.
« 410-450°F (210-232°C) Typical
« 450°F (232°C) do not exceed

Typical Air Cooling

« Rotate in air 5-10minutes

« Rotate in forced air 10-30 minutes
» Acetal’s recrystallization temp. 290°F

« Demold temp. ~150°F

» Accelerated cooling with water acceptable
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. Two-Step IAT Curve — complex geometries
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PIAT CURVE - BASIC
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PIAT CURVE - COMPLEX GEOMETRY
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ROTOMOLDING RESIN MANUFACTURING
AND SUPPORT SERVICES

Q Global Manufacturing and Supply

c? Rotomolding Lab in Florence, KY
« Grinding
* Rotomolding
« Application specific testing
* Drop and density testing
@

22 Field Tech Services
« On-site acetal rotomolding education
« Design and consulting
* Processing assistance

« Testing and evaluation of acetal tanks
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ROTOMOLDING AT CELANESE L —

Look out for new markets and products!

Tunable Higher Impact Properties

Industrial and Food Processing

Appearance Portfolio

Sustainable Offerings
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CONCLUSION

Hostaform® POM RF provides a good
balance of mechanical properties with low
fuel permeation for a single layer tank
solution

Hostaform® POM Resins have been
designed to use standard Rotomolding
equipment at typical cycle times
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DISCLAIMER & NOTICE TO USERS

Disclaimer

This publication was printed based on Celanese’s present state of knowledge, and Celanese undertakes no obligation to
update it. Because conditions of product use are outside Celanese’s control, Celanese makes no warranties, express or
implied, and assumes no liability in connection with any use of this information. Nothing herein is intended as a license to
operate under or a recommendation to infringe any patents.

Notice to Users

Values shown are based on testing of laboratory test specimens and represent data that fall within the standard range of
properties for natural material. These values alone do not represent a sufficient basis for any part design and are not
intended for use in establishing maximum, minimum, or ranges of values for specification purposes. Colorants or other
additives may cause significant variations in data values. Properties of molded parts can be influenced by a wide variety of
factors including, but not limited to, material selection, additives, part design, processing conditions and environmental
exposure. Any determination of the suitability of a particular material and part design for any use contemplated by the
users and the manner of such use is the sole responsibility of the users, who must assure themselves that the material as
subsequently processed meets the needs of their particular product or use.

To the best of our knowledge, the information contained in this publication is accurate; however, we do not assume any
liability whatsoever for the accuracy and completeness of such information. The information contained in this publication
should not be construed as a promise or guarantee of specific properties of our products. It is the sole responsibility of the
users to investigate whether any existing patents are infringed by the use of the materials mentioned in this publication.
Moreover, there is a need to reduce human exposure to many materials to the lowest practical limits in view of possible
adverse effects. To the extent that any hazards may have been mentioned in this publication, we neither suggest nor
guarantee that such hazards are the only ones that exist. We recommend that persons intending to rely on any
recommendation or to use any equipment, processing technique or material mentioned in this publication should satisfy
themselves that they can meet all applicable safety and health standards. We strongly recommend that users seek and
adhere to the manufacturer’s current instructions for handling each material they use, and entrust the handling of such
material to adequately trained personnel only.

The products mentioned herein are not intended for use in medical or dental implants.

Celanese®, registered C-ball design and all other trademarks identified herein with ®, TM, SM, unless otherwise noted, are
trademarks of Celanese or its affiliates.

© 2022 Celanese or its affiliates. All rights reserved. (Published OCTOBER 2022)

Celanese I Materials
ACADEMY

Americas

8040 Dixie Highway, Florence, KY 41042 USA
Product Information Service

t: +1-800-833-4882 t: +1-859-372-3244
Customer Service

t: +1-800-526-4960 t: +1-859-372-3214

e: info-engineeredmaterials-am@celanese.com

Europe

Am Unisys-Park 1, 65843 Sulzbach, Germany
Product Information Service

t: +(00)-800-86427-531 t: +49-(0)-69-45009-1011
e: info-engineeredmaterials-eu@celanese.com

Asia

4560 Jinke Road, Zhang Jiang Hi Tech Park
Shanghai 201203 PRC

Customer Service

t: +86 21 3861 9266 f: +86 21 3861 9599

e: info-engineeredmaterials-asia@celanese.com
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