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Introduction Propylene glycol ethers are biodegradable. The biodegradation of glycol ethers or any
chemical may be determined by various procedures including measuring the consumption of
dissolved oxygen by microorganisms using the organic matter (including the chemical of
concern) as fuel. Such a test is called a Biological Oxygen Demand (BOD) test. The test
consists of incubating the test chemical in a flask that also contains a microorganism-
richinoculum for a specified period of time during which the chemical is biodegraded, or
consumed, by the microbes in the inoculum. The consumption of the chemical by the
organisms is a process that requires oxygen. The rate of biodegradation is evaluated indirectly
by measuring the disappearance of dissolved oxygen from the incubation medium.

Historically, the amount of oxygen consumed in a five-day period was used as a standard for
comparing the microbial degradation of chemicals. More recently, however, longer periods on
the order of 20 days and longer are routinely used to assess the propensity of a chemical to
biodegrade. Factors that influence the disappearance of oxygen in a BOD test include:

1) the source and quantity of the inoculum which often consists of sewage sludge from a local
water treatment plant

2) incubation temperature

3) dose of the test chemical in the incubation medium

4) the molecular structure of the test chemical and other factors

Particularly, the type of inoculum may influence the outcome of the BOD test since the types
of microbe populations in sewage sludges may vary widely from one treatment plant to
another. Different microbes may have very different capacities to use the test chemical as fuel.
Commonly, the sewage sludge inoculum is permitted to become accustomed or ‘acclimated’ to
the test chemical by contacting the chemical for prolonged periods. This permits the
microorganism to adapt and ‘learn’ how to consume the test chemical. Some regard a
chemical that allows the inoculum to consume 60 percent of the oxygen present within a 28-
day period as ‘readily biodegradable.” Even in cases where ready biodegradability is not
demonstrated, further testing with higher inoculum levels may show that a compound has the
ability to biodegrade and is considered biodegradable.

The relative biodegradation potential of propylene glycol ethers has been evaluated at the
same time, in the same laboratory, using identical test protocols. Figure 1 shows a bar chart
reflecting BOD data from an investigation. Note that an ethylene glycol ether was included as a
reference. These data confirm the biodegradability of propylene glycol ethers. Two propylene
glycol ethers do not reach the 60 percent level after 28 days of incubation. These are
propylene glycol tertiary-butyl ether (PTB) and dipropylene glycol tertiary-butyl ether (DPTB). A
tertiary configuration is generally more difficult for micro-organisms to break down. It is not
surprising that PTB and DPTB are somewhat harder for the microbes to digest and may take
more time to break down. In fact, when this study was carried out to 35 days, dissolved oxygen
consumed by the inoculum was 60 percent for PTB and 51 percent for DPTB. Thus, even
these branch-chained propylene glycol ethers are biodegradable, even if at a slightly slower
rate. In conclusion, most of the propylene glycol ethers are considered readily biodegradable.
The highly branched, tertiarybutyl ethers are inherently biodegradable, requiring slightly longer
to degrade.
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Figure 1. Biodegradation of selected propylene glycol
ethers after 28 days incubation. Test performed in the
same laboratory, with pre-acclimated inoculum, using
the same dose (3.75 mg/l).

References Lyondell Chemical (formerly ARCO Chemical Company), 1994. Unpublished data from,
Ultimate Biological Oxygen Demand (BODU) Test, conducted by Roy F. Weston, Inc.

Before using a product sold by a company of the LyondellBasell family of companies, users should make their own independent determination that the product is suitable for the intended use
and can be used safely and legally.

SELLER MAKES NO WARRANTY; EXPRESS OR IMPLIED (INCLUDING ANY WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR ANY WARRANTY) OTHER THAN AS
SEPARATELY AGREED TO BY THE PARTIES IN A CONTRACT.

This product(s) may not be used in:

(i) any U.S. FDA Class |, Health Canada Class I, and/or European Union Class | medical devices, without prior notification to Seller for each specific product and application; or

(i) the manufacture of any of the following, without prior written approval by Seller for each specific product and application: U.S. FDA Class |l Medical Devices; Health Canada
Class Il or Class Il Medical Devices; European Union Class Il Medical Devices; film, overwrap and/or product packaging that is considered a part or component of one of the
aforementioned medical devices; packaging in direct contact with a pharmaceutical active ingredient and/or dosage form that is intended for inhalation, injection, intravenous,
nasal, ophthalmic (eye), digestive, or topical (skin) administration; tobacco related products and applications, electronic cigarettes and similar devices, and pressure pipe or
fittings that are considered a part or component of a nuclear reactor. Additionally, the product(s) may not be used in: (i) U.S. FDA Class Il Medical Devices; Health Canada Class
IV Medical Devices; European Class Il Medical Devices; (ii) applications involving permanent implantation into the body; (iii) life-sustaining medical applications; and (iv) lead,
asbestos or MTBE related applications. All references to U.S. FDA, Health Canada, and European Union regulations include another country’s equivalent regulatory classification.

Users should review the applicable Safety Data Sheet before handling the product.
Alkylate, Duopac, Duoprime, Filmex, MPDIOL, Polymeg, SAA-100, SAA-101, TBAc, Tebol, T-Hydro, and Tufflo are trademarks owned or used by the LyondellBasell family of companies.

Duopac, Duoprime, Filmex, MPDIOL, Polymeg, Tebol, T-Hydro and Tufflo are registered in the U.S. Patent and Trademark Office.

Houston, Texas, USA | Tel: +1 713 309 7200 or toll-free within USA +1 888 777 0232
Rotterdam, The Netherlands | Tel: +31 10 275 5500
Hong Kong, China | Tel: +852 2882 2668

© LyondellBasell Industries Holdings, B.V. 2011 www.lyondellbasell.com 2593-V2-0511
Supersedes 2593-V2-0104

Page 2 of 3


http://www.lyondellbasell.com/

