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I Polyurethane Catalyst Business -

Tosoh is Japan's largest producer of caustic soda and ethylenedichloride (EDC) and therefore, is a
leading supplier of ethyleneamines with a strong global position.

Tosoh also manufactures TEDA, Toyocat, and RZETA which are amine catalysts for polyurethanes as
ethyleneamine derivatives.

Tosoh's catalysts are efficient as well as reliable for polyurethane foam formation. Tosoh can modify
these products to meet even the most demanding production conditions worldwide.

®TEDA, TOYOCAT, and RZETA are registered trademarks of Tosoh Corporation in Japan and other countries.

I Company Profile =

Tosoh Corporation evolved from humble beginnings in 1935 as a domestic producer of caustic soda
and soda ash. Today, the company is a multinational corporation that generates an array of products
to suit modern lifestyles and that contribute to the development of cutting-edge products and
technologies.

The Tosoh Group comprises more than 130 companies and almost 40 of those firms are located
outside Japan. Together, Group companies employ a multiethnic workforce of over 11,000 and
generate net sales of ¥668.5 billion (US$7.1 billion). Tosoh is a global supplier of inorganic chemicals,
petrochemicals, and specialty materials.

TEDA, TOYOCAT, and RZETA, are just three of the many product lines that make Tosoh’s contribution
to modern life ubiquitous and profound.

I Manufacturing Process Flow
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Polyurethane foam Catalyst

Free catalysts contribute to emission
related problems such as Odor and
PVC Staining

Odor : compromises working conditions and safety of end-products and users

Irritating : blue haze (eye irritation), VOC
Contam i nation : PVC&PC staining, Fogging

I Problems using reactive amine catalysts -
Decreased catalytic activity during the foam reaction

|nfer|0r foam physical properties and durability

Im perfeCt reaction, residual amine catalysts in PU foam
LI m Ited options to promote the gelling reaction

- Demand for Strong ReaCtive Ge"ing catalyst

" RZ ETA - Novel reactive amine catalyst for polyurethane foams - === "7 e

reaaveste | Oafer Alternative
‘N Strong Gelling
[ OH .
N Eco-Friendly
T
Activation site *commercialized RZETA is diluted product.
(Less steric hindrance) (@mine 33%, DPG 67 %)
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| Safer Alternative o

¢ High boiling point and Low vapor pressure

== | ow volatility

¢ High LDso (lethal dose)

=) | oW toxicity

TEDA | RZETA crystal
aspect white crystal white crystal
Mw 112.2 142.2
m.p. ('C) 160 72
b.p. (C) 174 281
Vapor Pressure | 100C | 78 | 008 .
(kPa) 150°C 52.1 1.97
LDso by rat (mg/kg) 1,700 over 2,000

| Strong Gelling ceytc actviy

Gelling activity  Blowing activity  Ratio (x10)

Amine catalyst kw (x10) kew (x10) (Blow/Gel)
TEDA N 10.9 15 1.3
A
RZETA
crystal [fb/\OH 8.0 1.2 1.5
Cat.B Ne~on 2.9 0.4 1.2
Cat.C | H\OH . 3.6 0.8 2.3
ANACNACNS
CatD  Ro~~~gy 23 0.6 2.5
CatA Mo~g~Nengy 3.4 10.5 30.4
ETS  Re~gole 3.0 1.7 39.0
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I Strong Gelling rise profii -
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RZETA exhibits small settling even with low SDO amount.

|| Strong Gelling Durability performance e

M Wet-CS

TEDA-L33/ET*=4/1
W HACS

(0.76pbw)
*ETS 70% in DPG

RZETA/Cat.A=4/1
(1.50pbw)

Cat.B
(2.60pbw)

Cat.C
(1.35pbw)

Cat.D
(1.85pbw)
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RZETA's strong gelling activity results in better durability performance.

RZETA. | Novel Reactive Amine Catalyst 05



Il Eco-Friendly VOG and Fogging fest -+ e

® VDA278 method
VOC: -C20, FOG: C16-C32

708ppm ( | | h
500 ¢ 431ppm /NV\O/\/N\/\OH
§ B VOC (90°Cx30min) Cat.A
,_,? 400 - Il FOG (120°Cx60min) /'!‘\/\OH
g’) - Cat.B
% 300 L 240ppm H\OH
L | I
.g i ANOANOACNS
(é) 200 s Cat.C
. L |
g 100 L /N\/\/\/\OH
IS L pm Cat.D
< 5 | H
0 N_~_NJ0
% 2\ < G Q < Cat.E
@Q?“ Q\\Oo \O /N\/\O/\/N\/\/NHz
< é Cat.F
\ L )

RZETA markedly reduces amine emissions.

|| Eco- Friend ly PVG Staining fost ++- -+ roreesssssermssssssrnsssn

@ Foam was placed in a closed glass flask
in the presence of PVC sheet at 100°C for 72 hr.

RZETA
/Cat.A(4/1)

Original L33/ET(4/1)

-

Foam sample: 7x7x3cm, PVC: 4x4cm

RZETA exhibits less PVC staining.
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@ VDA270 method and Large scale chamber test

Test method VDA270 Large scale chamber test
Test piece 5x5x2cm 35x35x10cm, 6pieces
Condition 80°Cx2 hours 40°Cx4.5 hours
Evaluation Test of smell (3 panelers) Triangle odor bag method
Odor intensity Odor concentration? (Odor index?)
Result | RZETA 2.5 (sweet, aromatic) 12.6 (11)
TEDA 3.0 (irritating, Fishy) 25.1 (14)

a) Odor concentration is a dilution rate for invaliding odor.
b) Odorindex = 10 x log (Odor concentration)

RZETA reduces odor and lack the amine smell.

" Product Information .............................................................

@ Typical Properties

ltem | Physical data
Amine Value (mgKOH / g) 250 ~ 276
Water content (%) 1.0 Maximum
Appearance Yellowish Liquid
Specific Gravity (H20 = 1, @20°C) 1.06
Freezing Point ("C) <0
Boiling Point (C) >230
Vapor Density (air = 1) 4.74
Flash Point (°C) 137
Solution in water Soluble
pH (10% ag., @20°C) 10.9
Calculated OH number (mgKOH / g) 689

@ Package
200kg (200L drum), 20kg (20L pail)
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TOSOH Europe B.V.

Europe, Africa
TOSOH CORPORATION

o Headquarters and
Research Laboratory

') TOSOH (Shanghai) Co.,Ltd. 0
China

°

TOSOH Asia Pte.,Ltd.
Southeast Asia, India, Middle East, Oceania

TOSOH Specialty Chemicals USA, Inc.
The Americas

TOSOH

TOSOH CORPORATION (Headquarters)
3-8-2, Shiba, Minato-ku, Tokyo 105-8623, Japan
Tel:+81-(0)3-5427-5164 Fax:+81-(0)3-5427-5216 E-mail:fc_amine@tosoh.co.jp
website:www.tosoh.com / www.tosoh.co.jp

TOSOH CORPORATION (Research Laboratory)
4560 Kaiseicho, Shunan-shi, Yamaguchi 746-8501, Japan
Tel:+81-(0)834-63-9833 Fax:+81-(0)834-63-9968

TOSOH Europe B.V.
Crown Building-South Hullenbergweg 359 1101 CP Amsterdam The Netherlands
Tel:+31-(0)20-565-0010 Fax:+31-(0)-20-691-5458 E-mail:info.tse@tosoh.com
website:http://www.tosoheurope.com

TOSOH Specialty Chemicals USA, Inc.
4080 McGinnis Ferry Road Suite 1301 Alpharetta, GA 30005 USA
Tel:+1-770-442-9501 Fax:+1-770-442-2785 E-mail:info.tscu@tosoh.com

TOSOH Asia Pte.,Ltd.
63 Market Street #10-03 Bank of Singapore Centre Singapore 048942
Tel:+65-6226-5106 Fax:+65-6226-5215 E-mail:info.tsas@tosoh.com
website:http://www.tosohasia.com

TOSOH (Shanghai) Co.,Ltd.
Room 2618, International Trade Center, No. 2201 Yan-An West Road, Shanghai, China 200336
Tel:+86-21-6270-2810 Fax:+86-21-6270-2820 E-mail:info@tosoh.com.cn
website:http://www.tosoh-tsc.com

1S0 14001

BUREAU VERITAS
Centification

BUREAU VERITAS
Centification

Tosoh Corporation is ISO9001 certified Tosoh Corporation Nanyo Complex is
for its Quality Management System. 1SO14001 certified for its Environment
Management System.
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