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Halogen-Free Flame Retardant for Flexible Polyurethane Foam




Global Leader In Flame Retardants

Innovative. Reliable. Sustainable.

For close to a century, we have helped our customers across the globe to meet their technical
needs with a broad portfolio of products and solutions. We are proud of our history, and look
forward to helping our customers meet future flammability performance, safety and
compliance requirements by refining and redefining our portfolio with new and improved
products that maximize sustainability. Great Lakes Solutions is dedicated to providing
products that are innovative, reliable and also minimize the impact on our environment and
human health without sacrificing performance or quality.

Halogen-Free Flame Retardant for Flexible Polyurethane Foam

Emerald Innovation® NH-1 is a halogen-free flame retardant for furniture and automotive flexible polyurethane foam
applications. Emerald Innovation™ NH-1 is an innovative, versatile, high performance flame retardant. Emerald Innovation®
NH-1 can be used at low load levels and enables production of foams with superior physical properties.

Emerald Innovation® NH-1 offers a host of benéfits to flexible polyurethane foam manufacturers. Customers will benefit from
using Emerald Innovation® NH-1 because it:

* Is an effective, halogen-free replacement for chlorinated phosphate esters in furniture and automotive flexible
polyurethane foam applications

+ Is an efficient and effective replacement for current non-halogen alternates to meet California Technical Bulletin 117
flammability requirements

» Exhibits superior scorch resistance which enables better color matching and potentially less waste in production
»  Offers reduced emissions resulting in lower odor generation

»  Offers reduced fogging and better long-term retention versus chlorinated phosphate esters commonly used in
automotive applications

* Is compatible with both polyether and polyester polyols

» Effective in meeting a variety of fire safety standards, including British Standard 5852 Crib V, California Technical Bulletin
117, FMVSS 302 and UL94 HF-1

Contact us today to learn more about how Emerald Innovation® NH-1 can meet your needs in
flexible polyurethane foams.

1.5 pcf (24 kg/m?3) Cal TB 117 Compliant Polyether Foam
Flame Retardant Load Level Airflow IFD Average Average Part D

php (SCFM) 25%/65% Initial Heat Aged % Retention
(Pounds Force)
Emerald Innovation® NH-1 19 4.0 45/90 0.6sec/24" O0Osec/23" 97.2
TDCP 14 4.0 41/83 0.6sec/25" Osec/2.7" 98.1
Non-Halogen A 23 3.9 42 /85 0sec/2.4" 0.6sec/2.6" 94.3

Tests performed according to ASTM D3574 and California Technical Bulletin 117 guidelines. Note: IFD = Indentation Force Deflection.

1.5 pcf (24 kg/m3) FMVSS 302 Compliant Polyether Foam

Flame Retardant Load Level Airflow IFD Flammability
php (SCFM) 25%1/65% Rating
(Pounds Force)
Emerald Innovation® NH-1 12 4.0 45/90 SE
TDCP 14 4.0 41/83 SE
Non-Halogen A 23 3.9 42 /85 SE

Tests performed according to ASTM D3574 & Federal Motor Vehicle Safety Standard #302 for Interior Materials guidelines. Note: IFD = Indentation Force
Deflection. SE = Self Extinguishing. Test specimens are 0.5" (13mm) thick.

= Emerald Innovation® NH-1 matches flammability performance and provides superior physical properties

Great Lakes Solutions Microwave Scortch Test Results

1.5 pcf (24 kg/m?®) Cal TB 117 Compliant Polyether Foam

Flame Retardant ASTM ASTM
D-1925 AE D-1925 YI

Emerald Innovation® NH-1 4.36 1.3
TDCP 8.8 14.9
Non-Halogen A 9.8 13.0

= Emerald Innovation® NH-1 offers superior scorch resistance for demanding applications

Elogging Characteristic of Flexible Polyurethane Foam
3.5

1.5 pcf (24 kg/m3) FMVSS 302 Compliant Polyether Foam 3.0
Test Method: SAE J1756, ISO 6452, DIN 75 201

2.5

= Excellent fogging characteristic suitable for interior automotive a0

applications

Fog Deposit, mg

0.7

Emerald Innovation® TDCP Non-Halogen A
NH-1

UL94 HF-1 Performance in Polyester- Based Formulation

Flame Retardant Airflow | Afterflame | Damaged | Flammability
(SCRM) Time Length Rating Formez® 2C53 100
(2 & 7 day)
Water 2-6
Emerald Innovation® NH-1 2.0 0 sec 22 mm UL94 HF-1 i
Amine Catalyst 1 0.7
TDCP 2.0 0 sec 25 mm UL94 HF-1 Amine Catalyst 2 0.2
=Emerald Innovation® NH-1 remains intact after undergoing harsh Surfactant 1.6
accelerated aging to provide exceptional flammability performance. TDI 110 Index

Flame Retardant 21 -
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Contact Information
United States and Canada

Headquarters, Customer Service,
Sales and Technical Service
Customer Service

199 Benson Road

Middlebury, CT 06749

Phone: +1-800-428-7947

Fax: +1-765-463-2188

Latin America

Customer Service

Chemtura Industria Quimica
do Brasil Limitada

Av Brasil

5333 Distrito Industrial Rio Claro
Séao Paulo, Brazil, CEP: 13505-600
Phone: +55-19-3522-5000

Fax: +55-19-3527-0955

Customer Service

Chemtura Corporation Mexico,
S. de R.L. de C.V.

Calzada de Guadalupe No. 410

Col. El Cerrito

Cuautitlan, Estado de Mexico 54879
Phone (52-55) 5010-6601 / 6607

Fax (52-55) 5010-6555

Visit us on the web at:
www.greatlakes.com

Europe, Middle East and Africa

Customer Service

Chemtura Manufacturing UK Ltd.
Tenax Road - Trafford Park

Manchester M17 1WT

United Kingdom

Phone: +44-161-875-3800

Fax: +44-161-875-3290

Email: emea.export@chemtura.com

Sales Office and Technical Service
Chemtura Europe GmbH
Bahnhofplatz 65

CH-8500 Frauenfeld

Switzerland

Phone: +41-52-723-44-00

Fax: +41-52-723-44-99

Asia/Pacific

Application Development Center
and Technical Service
Chemtura Chemicals Nanjing
Limited Company

3 Xing Jian Road

Nanjing Economic & Technological
Development Zone

210046 PR China

Phone: +86 (25) 5237 6666

Fax: +86 (25) 8557 9659

Sales Office and Customer Service

Chemtura (China) Holding Company Ltd.

Room 1703-1705

China Fortune Tower,
No0.1568 Century Avenue,
Shanghai 200122,

P. R. China

Phone: +86-21-3866 6688
Fax: +86-21-6876 0772

Sales Office and Customer Service
Chemtura Japan Limited

Shimbashi SY Bldg. 4F

1-14-2, Nishi-Shimbashi, Minato-ku

Tokyo, Japan 105-0003

Phone: +81-3-5510-7000

Fax: +81-3-5510-7004

Sales Office and Customer Service
Chemtura Korea Inc.

Room No. 912 Hyundai Office Building,

9-4 Sunae-Dong, Bundang-Gu, Seongnam-City,
Gyeonggi-Do, 463-783 Korea

Phone: +82-2-541-1300

Fax: +82-2-541-3950

Sales Office and Customer Service
Chemtura Singapore Pte Ltd

73 Science Park Drive

#02-10 Cintech |

Singapore 118254

Phone: ++65-6774-4800

Fax: +65-6774-5916

The information contained herein is correct to the best of our knowledge. Your attention is directed to the pertinent Material Safety Data Sheets for the products mentioned herein.

All sales are subject to Chemtura’s standard terms and conditions of sale, copies of which are available upon request and which are part of Chemtura’s invoices and/or order
acknowledgements. Except as expressly provided in Chemtura’s standard terms and conditions of sale, no warranty, express or implied, including warranty of merchantability or fitness
for a particular purpose, is made with respect to the products described herein. Nothing contained herein shall constitute permission or recommendation to practice any invention covered
by a patent without a license from the owner of the patent.

Responsible Care® is a registered service mark of the American Chemistry Council, Inc.

Chemtura is dedicated to Responsible Care®, the chemical industry's initiative to protect the environment; ensure the safety and security of our operations; and safeguard the health and
safety of our employees and neighboring communities. Our goal is to make continuous progress toward the vision of no accidents, injuries or harm to the environment. As active and responsible
members of the communities in which we operate, Chemtura is committed to open communication with our employees and neighbors. We monitor the safe production, transportation and
Responsible Care® use of our products. Our employees are comprehensively trained to do their jobs safely and with minimum impact on the environment. We care about the future — for all of us. If you have
Good Chemistry at Work ~ any questions, or would like to comment on our Responsible Care program, please send an email to RCMS@chemtura.com.
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