® NatureWorks

Ingeo Lactides Technical Data Sheet

Monomers & Chemical Intermediates

Description

Ingeo™ lactides are high-purity di-lactones useful for the synthesis of polymers, copolymers, and
grafted substrates. They are also useful as reactive chemical intermediates for other synthesis and O O
manufacturing purposes.

Formula: CeHgO4

Chemical Name: 3,6-dimethyl-1,4-dioxane-2,5-dione

Molecular Weight: 144 g/mol O O

CAS Registry Number: 95-96-5 cyclic di-ester of lactic acid

Composition & Physical Properties

Typical Value®

L-Lactides Meso-Lactides
Attribute L50 L100 M700 M3002
Grade Polymer Polymer Polymer Reagent

Stereochemistry

< 0, 0, 0, 0,
{D-lactic equivalent} < 0.5% < 3% > 40% > 35% GC

White to light
yellow
Overall Lactide Purity = 99.5% = 99% = 99.5% = 96% GC
Melting Range (Peak)

{°C}

Specific Gravity:

Solid at 25°C

Specific Gravity:

Liquid at 130°C
Specific Heat Capacity:
Solid at 25°C 1.3 - DSC
{J g-1 K-1}

Specific Heat Capacity:
Liquid at 130°C 2.2 - DSC
{J g-1 K-1}

Heat of Vaporization
{kJ mol-1}

(1) Typical composition and properties are not to be construed as specifications.

Color White Visual inspection

95-98 54-56 DSC at 20°C min?

1.36 1.33 Pyknometer

1.16 - Hydrometer

~63 ~56

(2) Additional data may be made available upon request.

Samples

Ingeo lactides can be supplied in 1-litre and 5-litre containers for laboratory-scale evaluations, and in 5-gal (19-litre) and 55-gal
(225-litre) stainless steel drums for pilot-scale evaluations. They can also be supplied at a commercial scale in bulk tank-trucks
and jacketed iso-containers.
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Safety and Handling Considerations

Disposal

Safety Data Sheets (SDSs) for Ingeo lactides are available
from NatureWorks. SDSs are provided to help customers
satisfy their own handling, safety, and disposal needs, and
those that may be required by locally applicable health and
safety regulations. SDSs are updated regularly; therefore,
please request and review the most current SDSs before
handling or using any product.

The following comments apply only to Ingeo lactides;
additives and processing aids used in processing and other
materials used in finishing steps have their own safe-use
profile and must be investigated separately.

Hazards and Handling Precautions

DO NOT DUMP INTO ANY SEWERS, ON THE GROUND,
OR INTO ANY BODY OF WATER. For unused or
uncontaminated material, the preferred option is to recycle
into the process otherwise, send to an incinerator or other
thermal destruction device. For used or contaminated
material, the disposal options remain the same, although
additional evaluation is required. Disposal must be in
compliance with Federal, State/Provincial, and local laws
and regulations.

Environmental Concerns

Ingeo lactide should be handled in an environment free of
oxygen and moisture. Ingeo lactides, when in contact with
moisture, will produce lactic acid, which is corrosive. Avoid
inhalation, ingestion, eye and skin contact. Caution is
advised when handling, storing, using, or disposing of
lactides, and good housekeeping practices are necessary for
safe handling of product.

Appropriate personal protective equipment should be used
for handling Ingeo lactides. Avoid contact with hot lactide.
Workers should be protected from the possibility of contact
with hot lactide during processing. Use gloves with
insulation for thermal protection in case of inadvertent
exposure to hot lactide. See SDS for further information.

Ingeo lactides should be processed in a manner that avoids
generation of vapors and dusts that may cause irritation to
eyes and the upper respiratory tract.

Good general ventilation of the lactide processing area is
recommended. Good general ventilation should be sufficient
for most conditions. Local exhaust ventilation is
recommended. Use safety glasses (or goggles) to prevent
exposure. If vapor exposure causes eye discomfort, improve
localized fume exhausting methods or use a full-face
respirator.

NOTICE:

Dispose of material in accordance with appropriate Federal,
State, and local regulations. Spills should be minimized, and
they should be cleaned up when they happen. Lactides
should not be discarded into the environment.

Product Stewardship

NatureWorks has a fundamental duty to all those that use
our products, and for the environment in which we live. This
duty is the basis for our Product Stewardship philosophy, by
which we assess the health and environmental information
on our products and their intended use, and then take
appropriate steps to protect the environment and the health
of our employees and the public.

Customer Notice

NatureWorks encourages its customers and potential users
of its products to review their applications from the
standpoint of human health and environmental quality. To
help ensure our products are not used in ways for which they
were not intended or tested, our personnel will assist
customers in dealing with ecological and product safety
considerations. Your sales representative can arrange the
proper contacts. NatureWorks literature should be consulted
prior to the use of the company’s products.

No freedom from infringement of any patent owned by NatureWorks LLC or others is to be inferred. No information in this

publication can be considered a suggestion to infringe patents.

The technical information, recommendations, and other statements contained in this document are based upon tests or
experience that NatureWorks believes are reliable, but the accuracy or completeness of such information is not guaranteed.
Many factors beyond NatureWorks control can affect the use and performance of a NatureWorks product in a particular
application, including the conditions under which the product is used and the time and environmental conditions in which the
product is expected to perform. Since these factors are uniquely within the user’s knowledge or control, it is essential that the
user evaluate the NatureWorks product to determine whether it is fit for a particular purpose and suitable for the user’s method
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of application. In addition, because use conditions are outside of NatureWorks control and applicable laws may differ from one
location to another and may change with time, Customer is solely responsible for determining whether products and the
information in this document are appropriate for Customer’s use and for ensuring that Customer’s workplace, use and
disposal practices are in compliance with applicable laws and regulations. NatureWorks LLC assumes no obligation or liability
for the information in this document.

NATUREWORKS MAKES NO WARRANTY, EXPRESS OR IMPLIED, REGARDING THE INFORMATION CONTAINED
HEREIN OR ITS PRODUCTS, INCLUDING BUT NOT LIMITED TO ANY WARRANTY AS TO ACCURACY OR
COMPLETENESS OF INFORMATION, OR ANY IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE.

NOTICE REGARDING PROHIBITED USE RESTRICTIONS: Unless specifically agreed to in writing by NatureWorks,
NatureWorks LLC will not knowingly sell or sample any product into any of the following commercial or developmental
applications (i) components of or packaging for tobacco products, (ii) components of products intended for human or animal
consumption, (i) any application that is intended for any internal contact with human body fluids or body tissues, (iv) as a
critical component in any medical device that supports or sustains human life, (v) in any product that is designed specifically
for ingestion or internal use by pregnant women, (vi) in any application designed specifically to promote or interfere with
human reproduction, (vii) in microbeads, including those used in personal care/cosmetic applications, or (vii) to manufacture
bottles or bottle pre-forms in North America.

()
For additional information please contact NatureWorks via @ N a'tU I”GWO F|<S

our website on the tab called FAQ’s or by clicking here. 15305 Minnetonka Blvd., Minnetonka, MN 55345
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