Glycol Ethers

<

Alkoxytriglycols

Product
Description

DOW offers three Alkoxytriglycol products: Methoxytriglycol, Ethoxytriglycol and
Butoxytriglycol. These transparent, colorless liquids are high boiling-point, low vapor-
pressure solvents with very low odor and relatively low toxicity. All are completely soluble in
water at room temperature. They are miscible with alcohols, ketones, esters and most
common organic solvents.

The versatility of the Alkoxytriglycols is demonstrated by the variety of applications in which
they may find use. Their low volatility and excellent solvency make them highly effective
carrier solvents for textile dye processes. They are superb solvents for printing and writing
inks and in paint and floor polish strippers/iremovers. With their surface tension
characteristics, water solubility and solvency for oils, the Alkoxytriglycols have potential for
use in household, institutional, industrial and special-purpose cleaners. The coupling ability
of these products enhances performance and improves shelf stability of cleaning products.

Applications

The Alkoxytriglycols are also used as low volatility components of hydraulic brake fluids, as
chemical process solvents, and as intermediates for making ester solvents, surfactants and
plasticizers. They are also well-suited for wood stain, lacquer, paint and varnish

formulations.

Table 1 * General Solvent Properties

Methoxytriglycol Ethoxytriglycol Butoxytriglycol

CAS # 112-35-6 112-50-5 143-22-6
Structure CH30(C2H40)3H C2HsO(C2H40)sH C4HyO(C2H40)sH
Molecular Weight 164.2 178.2 206.3
Appearance Transparent, colorless Transparent, colorless  Transparent, colorless
Specific Gravity at 20/20°C 1.050 1.023 0.989
Density at 20°C g/L (Ib./gal.) 1048 (8.74) 1021 (8.52) 987 (8.24)
Relative Evaporation Rate <0.01 <0.01 <0.01

(n-Butyl Acetate = 1)
Solubility Parameters (Hansen)t

Total 10.6 10.4 9.9

Nonpolar 7.9 7.9 7.8

Polar 2.6 2.4 2.0

Hydrogen Bonding 6.6 6.3 5.7
1 Hoy Solubility Parameters available on request at 1-800-SOLVENT Technical Service Hotline.
Table 2 « General Physical Propertiest

Methoxytriglycol Ethoxytriglycol Butoxytriglycol

Boiling Paint, °C 250 256 2830
Closed Cup Flash Point, °C (°F) 135 (275) 129 (265) 138 (280)
Freezing Point, °C -44 -23 -39
Vapor Pressure at 20°C, mmHg <0.01 <0.01 <0.01
Viscosity, cP

at0°C 6.9 17.7 27.3

at 25°C 33 6.9 9.0

at 50°C 1.9 34 4.2
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Solubility at 20°C, by weight %

In water 100 100 100

Water in 100 100 100
Surface Tension at 25°C, dynes/cm

Neat Product 36.4 33.7 30.0

25% Aqueous Solution 53.1 47.6 32.2

1 Decomposes at 760 mm Hg; Boiling Point extrapolated

Figure 1 * Vapor Pressure Curves
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Figure 2  Surface Tension Curves
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Toxicology Extensive animal testing of the Alkoxytriglycols confirms that they do not have significant
potential to cause systemic, reproductive or developmental effects. The U.S. Environmental
Protection Agency (EPA) and the Organization for Economic Cooperation and Development
(OECD) have found that the toxicity database on Alkoxytriglycols further shows that they are
unlikely under normal use conditions to cause adverse health effects or to pose risks to the
environment.*

Biodegradation Methoxytriglycol, Ethoxytriglycol and Butoxytriglycol offer excellent biodegradability when
tested by Environmental Protection Agency/Organization for Economic Cooperation and
Development (EPA/OECD) methods and classifications (Table 3). The Alkoxytriglycols are
accommodated by conventional wastewater treatment processes at normally expected
concentrations.

Table 3 - OECD 301-B CO: Evaluation Biodegradation Testing’

Methoxytriglycol Ethoxytriglglcol Butoxytriglycol
28-Day Biodegradable 100% 92% 60%
Meets > 60% Biodegradalbe Yes Yes Yes
Biodegradability Readily Readily Biodegradable

1 This test method monitors carbon dioxide produced from the biooxidation of molecular carbon in the test substance. Biodegradation is the percent ratio of evolved CO2 to
maximum theoretical CO2. Based on organic carbon content of the test substance. The material meets the criteria if it passes from 10% biodegradable to 60%
biodegradable within a 10-day period.

Environmental The Chemical Manufacturers Association CHEMSTAR® Ethylene Glycol Ethers Panel

Impact states, “Based primarily on calculated estimates as well as structural similarity to other
glycol ethers, the triethylene glycol monoethers should not persist in the environment,
should not bioaccumulate in animal tissues, and should be ‘practically’ non-toxic to aquatic
organisms, based on EPA criteria.™

*CHEMSTAR® Ethylene Glycol Ethers Panel, TRIETHYLENE GLYCOL MONOETHERS FOUND TO BE OF LOW
POTENTIAL RISK, July 29, 1998.

CHEMSTAR is a registered trademark of the Chemical Manufacturers Association.

Storage and Alkoxytriglycols can be stored in carbon steel for most applications. Stainless steel or high-

Handling baked, phenolic-lined tanks are recommended for applications where trace iron
contamination or slight discoloration must be avoided. Piping can be made of the same
material as the storage tank. A centrifugal pump is suitable for transfer service. Butyl rubber
or EPDM rubber can be used for gaskets and packing. Do not use Viton® elastomers,
neoprene or natural rubber. Avoid using aluminum, copper or copper alloys, and galvanized
metals.

Alkoxytriglycols do not present a significant flammability hazard at normal storage
temperature. They are low vapor-pressure, high flash-point solvents, however, and their
flammability limits should be taken into account when a flammability hazard is being
assessed. All local fire codes should be met when installing storage facilities. To avoid the
possibility of induced static electricity, all tanks, pumps and transfer lines should be fully
grounded.

Alkoxytriglycols have relatively low viscosities and freezing points. Heated storage tanks are

not normally required. A possible exception is Ethoxytriglycol, which freezes at -9°F (-
23°C).
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Storage and
Handling cont.

Product Safety

Alkoxytriglycols are stable when proper handling and storage conditions are employed.
They slowly tend to develop increased acidity, water content and by-product esters. To
preserve quality, store under a dry nitrogen atmosphere and/or use an appropriate
desiccant system to prevent moisture contamination if low water levels are important.

VITON is a registered trademark of E.I. DuPont de Nemours & Company, Inc.

When considering the use of any Union Carbide products in a particular application, you
should review our latest Material Safety Data Sheets and ensure that the use you intend can
be accomplished safely. For Material Safety Data Sheets and other product safety
information, contact Union Carbide’s Houston Customer Center at 1-800-568-4000. Before
handling any other products mentioned in the text, you should obtain available product
safety information and take necessary steps to ensure safety of use.

No chemical should be used as or in a food, drug, medical device, or cosmetic, or in a
product or process in which it may contact a food, drug, medical device, or cosmetic until
the user has determined the suitability and legality of the use. Since government regulations
and use conditions are subject to change, it is the user’s responsibility to determine that this
information is appropriate and suitable under current, applicable laws and regulations.

Union Carbide requests that the customer read, understand, and comply with the
information contained in this publication and the current Material Safety Data Sheet(s). The
customer should furnish the information in this publication to its employees, contractors, and
customers, or any other users of the product(s), and request that they do the same.

Emergency Union Carbide maintains a 24-hour emergency service for its products. The Chemical
Service Manufacturers Association (CHEMTREC), Transport Canada (CANUTEC), and the
National Chemical Emergency Center also maintain 24-hour emergency service:
Location Union Carbide Products All Chemical Products
Mainland United States and Phone Union Carbide HELP: Phone CHEMTREC:
Puerto Rico (800) UCC-HELP (toll-free), (800) 424-9300 (toll-free)
i.e., (800) 822-4357
Alaska and Hawaii Phone Mainland United States: Phone CHEMTREC:
(304) 744-3487 (collect) (800) 424-9300 (toll-free)
Canada Phone Union Carbide: Phone CANUTEC:
(514) 640-6400 (collect) (613) 996-6666 (collect)
Continental Europe, Ireland, Middle  Phone BIG (Geel-Belgium): Phone CHEMTREC (United States):
East, North and Central Africa (32)(0) 14 58-45-45 (703) 527-3887 (collect)
United Kingdom Phone National Chemical Phone CHEMTREC (United States):
Emergency Center (Culham-UK):  (703) 527-3887 (collect)
(44)(0) 1865-407-333
Latin America, Asia/Pacific, South  Phone United States: Phone CHEMTREC (United States):
Africa, and any other location (304) 744-3487 (collect) (703) 527-3887 (collect)

worldwide

At seq, radio U.S. Coast Guard, who can directly contact Union Carbide HELP. . .
(800) 822-4357 (toll-free) or CHEMTREC. . .(800) 424-9300 (toll-free).
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DO NOT WAIT. Phone if in doubt. You will be referred to a specialist for advice.

Sales Offices

United States

Customer Service Center

10235 West Little York Road, Suite 300
Houston, TX 77040

800) 568-4000 or (713) 849-7000

Fax (713) 849-7193

Regional Sales Offices

East Coast/North

P.O. Box 450/0One Riverview Drive
Somerset, NJ 08875-0450

(732) 271-7800

Fax (732) 271-7640

Worldwide

Customer Service Center

10235 West Little York Road, Suite 300
Houston, TX 77040

(713) 849-7000

Fax (713) 849-7125

Union Carbide has affiliates and
offices in principal cities worldwide.
For information on these offices
contact your regional sales office
listed below.

Regional Sales Offices

Canada

Union Carbide Canada Inc.

1210 Sheppard Avenue East, Suite
210,

Box 38

Willowdale, Ontario M2K 1E3 Canada
(416) 490-0052

Fax (416) 490-0051

Caribbean

Union Carbide Puerto Rico Inc.
544 Aldebaran Street, Altamira
San Juan, PR 00920 USA
(809) 792-7979

Fax (809) 792-8091
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East Coast/South

2970 Clairmont Road, Suite 810
Atlanta, GA 30329

(800) 555-1678 or (404) 320-3500
Fax (404) 320-3520

Midwest

3030 Warrenville Road, Suite 250
Lisle, IL 60532

(800) 542-0450 or (630) 505-2450
Fax (630) 505-2397 or 2415

Mexico

Union Carbide Quimicos Y Plasticos
Periferico Sur No. 4118, Piso 3

Col. Jardines del Pedregal

Mexico City, 01900 Mexico

(525) 726-9070

Fax (525) 224-2777

South and Central America

Union Carbide Produtos Quimicos Ltda.
Rua Dr. Eduardo De Souza Aranha, 153
Sao Paulo, 04543-904 Brasil

(55-11) 828-1133

Fax (55-11) 828-1144

Europe, Africa and Middle East
Union Carbide (Europe) S.A.

7, rue du Pré-Bouvier

Meyrin, Geneva 1217 Switzerland
(41-22) 989-6111

Fax (41-22) 989-6545

*Trademark of The Dow Chemical Company

South

335 Pennbright Drive, Suite 120
Houston, TX 77090

(800) 822-7765 or (281) 874-1800
Fax (281) 874-1859

West Coast

950 South Coast Drive, Suite 145
Costa Mesa, CA 92626

(800) 225-5784 or (714) 662-4300
Fax (714) 662-4350

Asia

Union Carbide Asia Pacific, Inc.
22-01 Temasek Tower, 8 Shenton
Way

Singapore 068811

(65) 322-9922

Fax (65) 221-0591 or 0592

Union Carbide Japan KK
Azabudai Daiichi-Seimei Building
11-9, Azabudai 1-Chome
Minato-Ku, Tokyo 106-0041 Japan
(81-3) 5573-2555

Fax (81-3) 5573-2573

South Africa

Union Carbide South Africa (Pty.) Ltd.
No. 1 Eastgate Lane, Bedfordview
Johannesburg, 2008 South Africa
(27-11) 622-8501

Fax (27-11) 622-1282
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*The Dow Chemical Company Notice: No freedom from any patent owned by Seller or others is to be inferred. Because use conditions and applicable laws

Midland, Michigan 48674 U.S.A. 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

In The United States And Canada: disposal practices are in compliance with applicable laws and other governmental enactments. Seller assumes no obligation or

1-800-447-4369 liability for the information in this document. NO WARRANTIES ARE GIVEN; ALL IMPLIED WARRANTIES OF

Fax: 1-089-832-1465 MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED.

In Europe: +800 3 694 6367
Toll Phone: +32 3 450 2240
Toll Fax: +32 3 450 2815

Published August 2001

In The Pacific: +852 2879 7260

Fax: +852 2827 5881

In Other Global Areas: 1-989-832-1556
Fax: 1-989-832-1465

www.dow.com

T
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