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Kapton®

Polyimide Film
Products of Decomposition

Studies by Qnity and others have demonstrated the
outstanding thermal stability of polyimide film and the
dependence of the rate of degradation upon the
availability of oxygen. In air at about 500°C (932°F),
Kapton® polyimide film decomposes and completely
disappears after 12 hours. While in a vacuum or in an
inert atmosphere, 60 to 65% of the film remains after
prolonged aging at temperatures as high as 1000°C
(1832°F). This remaining residue retains its original
shape but has lost all of its mechanical strength.

Mass spectrometric analysis of the gaseous
decomposition products of Kapton® in a closed
system under vacuum showed the principal products
were carbon dioxide and carbon monoxide. The
substances identified and their relative amounts
follow. This data differs from that reported by Bruck
(Refs. 1 to 6) primarily with regard to the presence of
gases with low boiling points, e.g., carbon monoxide
and hydrogen. This difference is the system used was
closed off before pyrolysis, while Bruck continued to
maintain constant pressure by pumping. Bruck also
found a considerably higher water content, possibly
reflecting different drying procedures before pyrolysis.

In addition to the gaseous products, which accounted
for 40 to 60% of the weight loss, a substantial amount
of liquid and solid was collected. This material has not
been completely characterized, but is known to
contain amino, phenolic and phthalimide groups.

Mass Spectrometric Analysis of Gaseous
Degradation Products of Kapton® HN Film

Vacuum Pyrolysis at 540°C for 2 hours

Component Mole, %
Benzene 0.7
Carbon Dioxide 35.1
Carbon Monoxide 58.7
Water 1.2
Ammonia Trace
Hydrogen Cyanide 1.2
Benzonitrile 0.5
WH. loss on sample 34.6%
Original sample wt. 0.4382 g.

What would actually be produced from the
combustion of Kapton® in a fire would depend on the
precise conditions of combustion. The nature and
quantity of combustion products may change radically
as a fire develops. For this reason, we are not able to
predict with any accuracy what would actually be
produced and in what quantity. In general, based on
its chemical composition, complete combustion of
Kapton® Type HN (100% polyimide file) would yield
carbon dioxide, water and nitrogen oxides (NO) in a
mole ration of 22:5:1.
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For more information on Kapton® or other Qnity products, please visit our website,
www.qnityelectronics.

The information set forth herein is furnished free of charge, is based on technical data that Qnity believes to be reliable, and represents typical values that fall within the
normal range of properties. This information reflects our knowledge of the subject at the date of publication and may be subject to revision. This information relates only to the
specific material designated and may not be valid for such material used in combination with other materials or in other processes. It is intended for use by persons having
technical skill, at their own discretion and risk. This information should not be used to establish specification limits nor used alone as the basis of design. Handling precaution
information is given with the understanding that those using it will satisfy themselves that their particular conditions of use present no health or safety hazards and comply with
applicable law. Since conditions of product use and disposal are outside our control, we make no warranties, express or implied, and assume no liability in connection with any
use of this information. As with any product, evaluation under end-use conditions prior to specification is essential. Nothing herein is to be taken as a license to operate or a
recommendation to infringe on patents.

CAUTION: Do not use Qnity materials in medical applications involving implantation in the human body or contact with internal body fluids or tissues unless the material has
been approved by Qnity for such use in accordance with the Qnity Medical Applications Policy. Please ask your Qnity representative for a copy of the current Qnity Medical
Applications Policy and further guidance.

Qnity’s sole warranty is that our products will meet our standard sales specifications in effect at the time of shipment. Your exclusive remedy for breach of such warranty is
limited to refund of purchase price or replacement of any product shown to be other than as warranted. TO THE FULLEST EXTENT PERMITTED BY APPLICABLE LAW,

QNITY SPECIFICALLY DISCLAIMS ANY OTHER EXPRESS OR IMPLIED WARRANTY OF FITNESS FOR A PARTICULAR PURPOSE, MERCHANTABILITY, OR NON-
INFRINGEMENT. QNITY DISCLAIMS LIABILITY FOR ANY SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES.
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