TECHNICAL WHITE PAPER

Breakthrough HYPOL™ JM 5013/
HYPOL™ JB 1009 for Comfort Applications

Product Overview

HYPOL™ JM 5013/JB 1009 is a two-component, water-based,
catalyst-free polyurethane (PU) chemistry for consumer comfort
products. The new HYPOL™ system combines the mechanical
performance of conventional hydrophobic PU with the heat/
moisture management of conventional hydrophilic PU in one
solution without need for ancillary conductive, PCM or gel
materials.

PHASE A « 2K System

* Low-pressure machine
HYPOL™ JM 5013 e 25-40°C

Ratio : 100
¢ No catalyst

REACTIO

PHASE B

e Low exotherm
HYPOL™ JB 1009
Ratio : 50-1,000
Polyol, monol, water,
cross-linkers, additives

¢ Adjustable reactivity

¢ No undesired side
products

HYPOL™ JM 5013/JB 1009 based product performance
feature — consumer benefit relationships

PRODUCT FEATURES CONSUMER BENEFITS

High heat transfer

Cool touch/thermoregulation (comfort)

Moisture management

Thermoregulation (comfort)

Tunable porosity

Breathability (comfort)

Lower compression set

Resistance to deformation/quick recovery
(durable)

High tear/tensile strength

Resistance to tearing, shredding
(durable)

Catalyst-free/low-VOC

Improved health and safety

Easily encapsulates other
functional additives

Added functional benefits: anti-microbial,
no odor, stain resistance

MOISTURE
CONTROL
PRODUCTS

FOAM
Bedding, furniture
and footwear

ELASTOMER
Cosmetic make-up
applicators

COATING
Apparel breathable
membranes

BEDDING & PILLOWS

PERSONAL CARE

BREATHABLE COATINGS




CP @ 1.5W, W /s/K-cm?

0.0214

Conventional hydrophilic PU (A) deforms under compression; HYPOL™ foams (B)
are resilient to compression and other deformations.
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Cooling Power Max (CP Max)

TWIST STRETCH ROLL

Conventional Hydrophobic HYPOL™ JM 5013/
PU Foam JB 1009 Based Product

(Above) HYPOL™ based product has ~2X times cooling power and (below) ~30%
higher evaporative capacity than conventional PU-based product. (Hydrophilic
foams not in application due to poor mechanical properties.)

Coolness from Moisture Transport
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Conventional Hydrophobic HYPOL™ JM 5013/

PU Foam JB 1009 Foam




Time-Temperature Profile
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(Left) Transient heat conduction (heat flux) HYPOL™ based product is consistently higher and (right) leading to consistently lower surface temperature than conventional
hydrophobic PU foam.

POOR WETTING SUPERIOR WETTING

HYPOL™ based foam (B) wicks liquid in three seconds compared to 12 seconds for conventional hydrophobic PU foam product (A).




HYPOL™ JM 5013/HYPOL™ JB 1009 excels when compared to benchmark conventional hydrophobic PU foam and conventional

hydrophilic foam.

Property HYPOL™ JM 5013/
HYPOL™ JB 1009 PU

Medium (Phase B)

Aqueous-based

Conventional Hydrophilic
PU Foam

Conventional Hydrophobic
PU Foam

Aqueous-based Polyol-based

Catalyst No No Yes
Volatile Content Low High
Odor No Yes
Durability High

Density (Ib/ft3) ~3.0-6.0

Tear Strength (Ibf/inch) 3.0-6.0

Compression Set @ 90% (shape <10

retention/load bearing)

Indentation Force Deflection (IFD) | ~9.0-11.0

25% (Firmness)

Cooling Intensity on Foam Topper | ~0.0185 ~0.0185

(CP max of sample/benchmark)

Thermal Conductivity (Btu*in/ ~0.31 ~0.32

h*ft?*°F) @ 0% compression

Thermal Conductivity (Btu*in/ ~0.43 ~0.43

h*ft?*°F) @ 50% compression

Moisture Wicking Time (seconds) ~3 ~2

Airflow (ft¥/min) ~1.0-6.0 ~1.0-6.0 ~1.0-6.0 (w/o PCM, gels)

Processing (safe & sustainable

Eliminates the need of catalyst for

Eliminates the need of catalyst for  EOEIEE Nl ETlel[glo R RV 0 0}

product) processing processing issues
Tunable properties through Easy Easy Difficult
Phase A : Phase B ratio

Ability to make foams, elastomers, | Easy Easy Difficult

coatings

High Performance

I Vedium Performance

I Foor Performance




A: HYPOL™ JM 5013 prepolymer liquid (Phase A) is B: HYPOL™ JM 5013/HYPOL™ JB 1009 based C: HYPOL™ JB 1009 Aqueous liquid formulation
supplied to OEMs packaged in black phenolic lined examples of consumer comfort products. The (Phase B) is supplied to OEMs packaged in blue
55-gallon drums. HYPOL™ JM 5013/JB 1009 2K polyurethane phenolic lined 55-gallon drums.

chemistry is utilized to make several consumer
comfort products — bedding/pillows, cosmetic/
personal care products and emerging applications like
footwear, exercise mats and prosthetic liners.

About Dow

Dow (NYSE: DOW) combines global breadth, asset integration and scale, focused innovation and leading business positions to achieve profitable growth. The
Company’s ambition is to become the most innovative, customer centric, inclusive and sustainable materials science company, with a purpose to deliver a
sustainable future for the world through our materials science expertise and collaboration with our partners. Dow’s portfolio of plastics, industrial intermediates,
coatings and silicones businesses delivers a broad range of differentiated science-based products and solutions for its customers in high-growth market
segments, such as packaging, infrastructure, mobility and consumer care. Dow operates 106 manufacturing sites in 31 countries and employs approximately
35,700 people. Dow delivered sales of approximately $39 billion in 2020. References to Dow or the Company mean Dow Inc. and its subsidiaries. For more
information, please visit www.dow.com or follow @DowNewsroom on Twitter.
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NOTICE: No freedom from infringement of any patent owned by Dow or others is to be inferred. Because use conditions and applicable laws may differ from one location to another and may change
with time, Customer is responsible for determining whether products and the information in this document are appropriate for Customer’s use and for ensuring that Customer’s workplace and disposal
practices are in compliance with applicable laws and other government enactments. The product shown in this literature may not be available for sale and/or available in all geographies where Dow is
represented. The claims made may not have been approved for use in all countries. Dow assumes no obligation or liability for the information in this document. References to “Dow” or the “Company”
mean the Dow legal entity selling the products to Customer unless otherwise expressly noted. NO WARRANTIES ARE GIVEN; ALL IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED.
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