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Faster, trouble-free production
Improved barrier

Color independent shrinkage
Reduced warpage

Improved stiffness



The Milliken story

With the introduction of the
concentrate solutions, Milliken
extends the boundaries of what
polyethylene can do. Adding these
concentrates to polyethylene
across a variety of applications
creates value by improving both
aesthetics and performance.

Our promise is to deliver solutions for polyethylene resulting in a faster,
trouble-free production, improved barrier, color independent shrinkage
control, reduced warpage, higher stiffness, or improved aesthetics - and
we think that is a story worth sharing.
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Faster, trouble-free production

™ . 20 Liter Pail
Adding UltraFast™ Solutions to polyethylene 40 ¢ fter Fal

increases the crystallization temperature and the
rate of crystallization.

W HDPE M UltraFast

This results in processing benefits including
reduced cooling and cycle times while
maintaining key dimensional specifications.
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Improved barrier properties
WVTR of HDPE Bottles

Adding UltraGuard™ Solutions to polyethylene B HOPE M HDPE with UltraGuard

creates a torturous path via crystallization, reducing 0.00250 1
the transmission rate of substances (e.g., H20, O2, B 000200 1 0.00229
CO2, grease, VOC's, solvents) by 20-60%. 2
8 0001501 0.00173

This results in increased shelf life or allows for ) 0.00154
downgauging while maintaining critical barrier g 0001001 0.00114
properties. ; 0.00050 -

02 and H20 02 and H20 0.00000-~

Original Reduced (15%)

Wall Thickness Wall Thickness

HDPE HDPE with UltraGuard

Enhanced barrier properties

Enables part lightweighting

Increased shelf life
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Color independent shrinkage

Pigments nucleate polyethylene to different degrees
which makes it difficult to mold parts with identical
dimensions.

Polyethylene with UltraFit™ Solutions allows
converters to produce a variety of colored parts with
identical dimensions using the same molds.

1set of production conditions for all different colors

Overriding the nucleation effect of pigments

Greater design flexibility

Faster & trouble free production
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Outer Max Diameter mm (Standard Speed)
Delta = 0120 mm

Red ; 3114
Orange : 3118

31.06
White | 311

Er—

1
31.05 3110 3115 31.20

Outer Max Diameter mm (Higher Speed)
Delta = 0.020 mm

Red (UltraFit) 31.22
Orange (UltraFit) 31/23

31.24
White (UltraFit) J31.23
Blue (UItraFlt) H 31.22

31. 05 3110 3115 31 20
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. . Shrinkage
Isotropic shrinkage ASTM D955
1.6 4 .
HDPE is prone to warpage resulting in ]
compromised part quality and manufacturing g
challenges. Eﬁ 101
£ 08+
UltraBalance™ Solutions enables lower and &

balanced shrinkage, providing opportunities for ]

warpage reduction and productivity enhancement. o1

0.2 4

Control UltraBalance

Isotropic shrinkage

Stable dimensions with UltraBalance

Quality & less waste

Faster, trouble free production
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| m p roved St | ffn ess Flexural Modulus - 1% Secant (MPa) HDT @ 0.455 MPa (C)

ASTM D790-10 Procedure B ASTM D648-7

1200 + 100 +
UltraBalance™ Solutions can

enhance the stiffness of PE
providing the potential for improved 800 -
part performance or weight
reduction.

1000 +

600

400 +

200 ~

Control UltraBalance

Control UltraBalance

HDPE (0.948, 5MI) HDPE (0.948, 5MI)

Improved stiffness

Stronger, thinner products

Increased stiffness at elevated temperature

Making PE Lighter, Better, Faster




Solutions
by Milliken

For twenty years Milliken
has developed and improved
polyolefins solutions. Our
worldwide staff numbers
over 4,000, with 100+ Ph.D.
scientists to help you elevate

your business to the next level.







Interested in Solutions
for Polyethylene?

Spartanburg, SC, USA
Tel: 800-910-5592

Fax: 864-503-2430
millichem@milliken.com

Gent, Belgium

Tel: 32-9-265-1100

Fax: 32-9-265-1195
eurochem@milliken.com

Sao Paulo, Brazil

Tel: 55-11-3043-7942
Fax: 55-11-3043-7096
lachem@milliken.com

Mexico City, Mexico
Tel: 52-55-3088 3600
Fax: 52-55-9000 2643
lachem@milliken.com

Singapore

Tel: 65-6377-0770

Fax: 65-6377-0990
asiachem@milliken.com

Shanghai

Tel: 86-216145-5555
Fax: 86-216145-5558
asiachem@milliken.com

Pune, India

Tel: 91-20-6730-7501
Fax: 91-20-6730-7514
asiachem@milliken.com

chemical.milliken.com

PLEASE NOTE: As each customer's use of our product may be different, information we provide, including without limitation,
recommendations, test results, samples, care/labeling/processing instructions or marketing advice, is provided in good faith but
without warranty and without accepting any responsibility/liability. Each customer must test and be responsible for its own specific
use, further processing, labeling, marketing, etc. All sales are exclusively subject to our standard terms of sale posted at www.milliken
com/terms (all additional/different terms are rejected) unless explicitly agreed otherwise in a signed writing.

© Copyright 2018 Milliken & Company. All rights reserved. Milliken™ is a trademark of Milliken & Company. Millad" is a registered
trademark of Milliken & Company. Milliken"”, NX", UltraClear™, UltraBalance", UltraFast”, UltraFit", UltraGuard™, and ClearTint" are
trademarks of Milliken & Company.



