New HFO Blowing Agent with Excellent Performances

NmoLen. 1224yd  Laashs

AMOLEA- 1224yd is a blowing agent which is suitable for foam
application where superior environmental, flammability,
and foam properties are required.

Foam applications include polyurethane, polyisocyanurate,
and various polymer foams.

AMOLEA.. 1224yd (HFO-1224yd(2)) : Zero-ODP

Molecular formula (Z)-CF3CF=CHCI

Molecular weight

Boiling point

Liquid density (25°C)
Vapor pressure (25°C)
Thermal conductivity (gas,25°C)
Atmospheric Lifetime
ODP (CFC-11=1)

GWP (IPCC AR5)

LCso

AEL

Flammability (ASTM E681)

148.5 g/mol

15 °C Non
1,361 kg/m? Flammable

—

151 kPa

9.1 mW/m-K

20 days*
0.00023*

0.88*

213,000 ppm
1,000 ppm
Non-flammable

*Measured by the National Institute of Advanced Industrial Science and Technology (AIST)
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Performance
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Material compatibility

Plastics

Elastomers

\ | | - al Weigh Volume Weight Volume ial Weigh Volume Elution Weig Volume Elution
V =) )= Materia change, % | change, % | change, % | change, % Matenia change, % | change, % chang change, % %
VI a I S PVC (Rigid) 0 0 2 3 2 1 1
Ll ] PVC (Soft) 8 12 N.D. N.D. Silicone rubber [BCE] 103 3 12 10 1
— LDPE 7 4 1 0 Urethane rubber 56 49 0 26 21 0
Concepts 4 3 N.D. N.D Butyl rubber 2 -3 13 -4 6 5
Polypropylene 9 5 2 0 Chlorosulfonated
1 H A 1 8 0 0 polyethylene rubber _ B
AMOLEA.. is a next-generation solvent and refrigerant brand developed by AGC under the concept —EPETE : : : : " Hypalon.) i ’ > ! ? ’
Dissolved  Dissolved = Dissolved = Dissolved
of "dramatically reducing GWP with superior performance." 1 1 0 0 Chioroprene [N 5 . i . .
Polyphenylene oxide 8 5 N.D. N.D. rubber
0 0 -1 0 6 1 9 1 0 1
9 6 2 0 2 -4 10 6 4 7
CFCs, Protect Ozone Layer Nylon 66 0 2 - H 41 56 1 70 109 3
: 22w
HCFCs Epoxy resin 0 0 0 0 8 9 0
5 7 2 1

Prevent Global Warming

HFOs, HCFOs
OIMOLEAN.,

*AMOLEA..: AGC Makes Hydrofluoro-Olefins as Alternatives

* Chemical and physical properties similar to HFC-245fa

e Good compatibility with plastics and elastomers

* Low thermal conductivity

e GWP under 1*

e Zero-ODP (0.00023 as CFC-11=1%)
e Low-toxicity (LCso > 213,100ppm, AEL=1,000ppm)
e Non-flammable (ASTM E681)

*Measured by the National Institute of Advanced Industrial Science and Technology (AIST)

Application

* Blowing agent

e Centrifugal Chiller

e High-temperat

Properties

Vapor pressure

e Aerosol solvent

ure heat pumps
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e Solvent

e Organic Rankine Cycle (e.g. Binary cycle)

Thermal conductivity

Thermal conductivity, mW/m-K
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Shelf stability study

(Rise time measurements)

Formulation

7

2
TCPP pbw 20
Surfactant SH-193 pbw 1.0
TEDA®-L33 pbw 10.0
Water pbw 1.0
Blowing agent pbw 0.218mol
Polymeric MDI pbw 171.9

Foam condition
Hand Mix Foaming, Mixing Conditions: 3000rpmx5sec, Component Temp. :15°C

Component Storage Temp. :23°C
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AMOLEA HFO-1233zd(E)  HFC-245fa/365mfc
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Polyurethane spray foam

HFC-
245fa/365mfc
(70/30wt%)

AMOLEAw

o) S 1224yd | 12332d(E) | 1336mzz(2)

Formulation

590 590
100 100 100 100
20 20 20 20
1.0 10 1.0 10
POLYCAT® 41 pbw 0.5 0.4 0.5 0.4
PUCAT 15G (K15%) pbw 0.5 0.4 0.5 0.4
1.0 1.0 1.0 1.0
Blowing agent pbw 325 28.5 35.6 30.0
Polymeric MDI pbw 173.3 173.3 1733 173.3

INDEX 110.0 110.0
Foam properties

110.0 110.0

12 12 12 12
Reaction time gt,s 32 31 31 32
39 38 37 40

320 338 325 341

Foam condition

Hand Mix Foaming, Mixing Conditions: 3000rpmx5sec, Component Temp. :15°C
Thermal conductivity measurement

Sample size: 190x190x25mm, Condition: Mean Temp. :23°C, according to JIS A9511
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HFOs
HFO-1233zd(E)
AEL, ppm 1,000 800 300

HFC

Blowing agent

AMOLEA.. 1224yd HFO-1336mzz(2) HFC-245fa

ODP 0.00023* 0.00024 0

GWP (IPCC AR5) 0.88* 1 858

MOP HFC regulation N.A. N.A. N.A. Applicable

EPA-SNAP Applying Registered Registered To be delisted

REACH Registered Registered Registered Registered

*Measured by the National Institute of Advanced Industrial Science and

Contacts

AGCInc. AGC Chemicals South America

AGC Chemicals Al. Min. Rocha Azevedo 38/1004
1-5-1, Marunouchi Chiyoda-ku Tokyo 100-8405 Japan 01410-000 Sao Paulo Brazil

Tel: +81-3-3218-5875 Tel: +55 11 3373-9994

www.agc.com www.agcbrasil.com

AGC Chemicals Americas, Inc. AGC Asia Pacific Pte. Ltd.

55 E. Uwchlan Avenue Suite 201 Exton, PA 19341 USA 460 Alexandra Road #30-01 PSA Bldg.
Tel: +1 610-423-4300 Singapore 119963
www.agcchem.com Tel: +65-6273-5656

www.agc.com
AGC Chemicals Europe, Ltd.

Commercial Centre AGC Chemicals Trading (Shanghai) Co., Ltd.
World Trade Center Zuidplein 80 Room 2701-2705, Metro Plaza

1077 XV Amsterdam Netherlands 555 Lou Shan Guan Road

Tel: +31 20 880 4170 Chang Ning Ward, Shanghai China 200051
Www.agcce.com Tel: +86-21-6386-2211

www.agcsh.com
AGC Chemicals RUS

Russian Federation, 121596 Moscow, Gorbunova Street 2 AGC Chemicals (Thailand) Co., Ltd.

Grand Setun Plaza, Bldg. 204, BC 24th Floor Bangkok Insurance Bldg.

5th Floor, Block B, Office B 504 25 South Sathorn Road Bangkok 10120 Thailand
Tel: +7 918 555 34 37 Tel: +66-2-679-1600

WwWw.agcce.com/rnaBHas www.acth.co.th
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