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MIRALON?® Pulp Dispersion Guide

MIRALON® Pulp carbon nanotube material can be dispersed into many common solutions and
systems to provide a variety of characteristics including electrical conductivity and ESD
(electrostatic dissipative) properties, as well as mechanical properties.

Applications

May be used in epoxies, polymers, thermoplastics, adhesives, aqueous systems and other
dispersion and solvent-based compositions.

Features

When added to dispersions, MIRALON® Pulp can impart strength, conductivity, electrostatic
properties, reduced part shrinkage and other properties depending on the percentage by
weight added to the dispersion and specific system. The material also inherently acts as a
thixotropic agent and can increase viscosity, rendering additional additives, such as non-
conductive fumed silica, no longer necessary in some formulations.

Techniques for best resulting dispersion

Order of addition: Whenever possible, MIRALON® Pulp carbon nanotube material should
always be introduced into the dispersion first, or as early on as possible.

1. Weigh out MIRALON® pulp and directly add to desired base system.
2. Cursorily fold in pulp within base system if able; essentially “wet” pulp

3. Utilize ramped mixing if possible; start lower on rpm/speed/shear settings and
rudimentarily incorporate pulp. Ramp up mixing to obtain high shear and optimal
dispersion. Either by time increments, rpm settings, another parameter, or all the above,
track progress using microscopy slides to monitor dispersion development and to help
determine when a successful dispersion has been achieved. Microscopy slides will
indicate whether a full dispersion has been achieved or if agglomerates and non-
uniformity are present. If agglomerates are present or there are exclusion zones
(pockets of unfilled resin/system), continued mixing is required.

Note: while tracking microscopy, if you see a uniform dispersion and both minimum and
smaller agglomerates, but you continue mixing, you may start to see the previously
established network begin to degrade. Re-agglomeration may also occur. Both of these
instances can be indicative that material is being over-dispersed or processed.
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4. Once an adequate, and mostly uniform/stable dispersion has been achieved, add in
remaining components and additivesf/fillers.

a. If components are low viscosity, it will be better to add in incrementally with
mixing in between to keep the viscosity and base dispersion from being dropped
massively; this allows the base dispersion to remain intact.

b. If components are thixotropic agents, add those in incrementally as well. Also
explore potentially lowering the percentage by mass of thixotropic agents as
MIRALON® Pulp characteristically imparts thixotropic properties/increases
viscosity. In many cases, other thixotropic agents can be replaced, or at least
decreased, with the use of MIRALON® Pulp carbon nanotube material, (ex:
fumed silica), in the final target formulations.

c. For best results, add in thixotropic agents and any other similar components last.
This allows the ability to see the impact these additives have on the dispersion
and gauge if any amounts of the other fillers normally added should be adjusted.

d. Once all components have been added, perform final steps of dispersion with
additional mixing. If the addition of any subsequent fillers has managed to disrupt
the previously well dispersed MIRALON® Pulp, it may be necessary to implement
high shear mixing again for the next stage of processing. Again, confirm
uniformity and take microscopy slides, perform any rheology, and perform
property testing.

5. Examples of types of dispersion equipment utilized to successfully
disperse MIRALON® Pulp:

o

Lab scale/Bench Top: Flacktek. Model: DAC 150.1 FVZ-K; dual orbital mixer

Floor model: Flacktek. Model: DAC 1100.1 FVZ; dual orbital mixer

c. Torrey Hills, gap controlled 3RM (Three roll mill); gaps controlled manually (not
most ideal)

d. Exakt 3RM, gap controlled, gaps controlled automatically through digital interface
(preferred to above)

e. Ultra-Turrax, rotor-stator homogenizer, 3,000-25,000rpm

Ross Mixer/Double Planetary Mixer with Rectangular style blades

g. Trias 3RM from Buhler

o

—h
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Precautionary Statement

Huntsman Advanced Materials Americas LLC maintains up—to-date Safety Data Sheets (SDS) on all of
its products. These sheets contain pertinent information that you may need to protect your employees
and customers against any known health or safety hazards associated with our products. Users should
review the latest MSDS to determine possible health hazards and appropriate precautions to implement
prior to using this material.

First Aid!
Refer to SDS as mentioned above.

KEEP OUT OF REACH OF CHILDREN
FOR PROFESSIONAL AND INDUSTRIAL USE ONLY
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Important Legal Notice

Sales of the product described herein (“Product”) are subject to the general terms and conditions of sale of either
Huntsman Advanced Materials LLC, or its appropriate affiliate including without limitation Huntsman Advanced
Materials (Europe) BVBA, Huntsman Advanced Materials Americas Inc., or Huntsman Advanced Materials (Hong
Kong) Ltd. (“Huntsman”). The following supercedes Buyer’'s documents.

Huntsman warrants that at the time and place of delivery all Products sold to Buyer shall conform to the
specifications provided to Buyer by Huntsman.

While the information and recommendations included in this publication are, to the best of Huntsman’s
knowledge, accurate as of the date of publication, NOTHING CONTAINED HEREIN (EXCEPT AS SET FORTH
ABOVE REGARDING CONFORMANCE WITH SPECIFICATIONS PROVIDED TO BUYER BY HUNTSMAN) IS
TO BE CONSTRUED AS A REPRESENTATION OR WARRANTY OF ANY KIND, EXPRESS OR IMPLIED,
INCLUDING BUT NOT LIMITED TO ANY WARRANTY OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE, NONINFRINGEMENT OF ANY INTELLECTUAL PROPERTY RIGHTS, OR
WARRANTIES AS TO QUALITY OR CORRESPONDENCE WITH PRIOR DESCRIPTION OR SAMPLE, AND
THE BUYER ASSUMES ALL RISK AND LIABILITY WHATSOEVER RESULTING FROM THE USE OF SUCH
PRODUCT, WHETHER USED SINGLY OR IN COMBINATION WITH OTHER SUBSTANCES.

No statements or recommendations made herein are to be construed as a representation about the suitability of
any Product for the particular application of Buyer or user or as an inducement to infringe any patent or other
intellectual property right. Buyer is responsible to determine the applicability of such information and
recommendations and the suitability of any Product for its own particular purpose, and to ensure that its intended
use of the Product does not infringe any intellectual property rights.

The Product may be or become hazardous. The Buyer should obtain Material Safety Data Sheets and Technical
Data Sheets from Huntsman containing detailed information on Product hazards and toxicity, together with proper
shipping, handling and storage procedures for the Product, and should comply with all applicable governmental
laws, regulations and standards relating to the handling, use, storage, distribution and disposal of, and exposure
to the Product. Buyer shall also take all steps necessary to adequately inform, warn and familiarize its employees,
agents, direct and indirect customers and contractors who may handle or be exposed to the Product of all
hazards pertaining to and proper procedures for safe handling, use, storage, transportation and disposal of and
exposure to the Product, and the containers or equipment in which the Product may be handled, shipped or
stored.

MIRALONE® is a registered trademark of Huntsman Corporation or an affiliate thereof in one or more,
but not all, countries.

© Copyright 2024. Huntsman Corporation or an affiliate thereof. All rights reserved.

Main Offices:

Huntsman Corporation Huntsman Advanced Technology Center
10003 Woodloch Forest Dr 8600 Gosling Rd.

The Woodlands, TX 77380 The Woodlands, TX 77381

888-564-9318 281-719-7400
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