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"FREON" PRODUCTS LABORATORY

E. I, du Pont de Nemours & Company

TECHNICAL REPORT

Results:

(@8]
.

Repcrt Number: KSS-4386A

Subject: Flammability Properties of PRopellent
Blends

Company: "Freon" Products Division

By: P. A. Sanders Date: August 13, 1963

Object: | To report miscellaneous flammability dates

for various propellent blends. These data
were obtained since the last report (KSS-4386)
on the flammability properties of propellent
blends.

The following data were obtained:

The flammability 1imit cufves in air of the following propellent
blends:

a. "Freon" 12/isobutane blends
b. “Freon" 12/"Freon® 11 (50/50)/isobutane blends
c. "Freon"12/propane blends

The lower flammability limits in air of "Freon" 12/"Freon" 11/
ethyl chloride blends.

The flash point of some common propellent blends.
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Comments:

I. Flammability Limits in Air of "Freon" Propellent/
Hydrocarben Blends

A. Procedure and Apparatus

: The flammability limits in air of the various "Freon"
propellent/hydrocarbon blends were determined with the modified
closed drum apparatus using match ignition. This apparatus has been
described in a previous report (Reference 1).

In order to obtain sufficient data to construct a
flammability limit curve for the blends, varying concentrations
of “Freon" propellent/hydrocarbon blends and also the hydrocarbons
alone were discharged into the drum. The gas mixture in the drum
was sampled for subsequent gas chromatographic analysis, after thercugh
mixing, and then tested for flammability using match ignition. If
no explosion occurred, the drum was aired thoroughly and a larger
quantity of the "Freon" propellent'nydrocarbon mixture was discharged
into the drum and the mixture again tested for flammability., This
procedure was repeated until an explosion was obtained. Only two
gas samples were analyzed for each propellent blend - the mixture
that exploded and the mixture immediately preceding that did not
explode., This procedure has been described in detail in Reference 2.

By using a.variety of blends having different "Freon"
propellent/hydrocarbon ratios, it was possible to obtain a number
of different concentrations of the mixtures in air that were both
explosive and nonexplosive. These data were used to construct
flammability 1imit curves in air.

B. Construction and Significance of the Flammability Limit
Curves

In order to construct the flammability limit curves in
air, it is also necessary to have both the lower and upper flammability
1imits of the hydrocarbons alone. The lower limits were determined
using the modified closed drum as dexcribed above. The published
values for the upper limits were used in the curves (Reference 3).
A comparison of the published values of the lower flammability limits
of the hydrocarbons (Reference 3) with the 1imits that were obtained
with the closed drum is shown in Table I and indicates that the
agreement between the two sets of data is quite good.
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¢C: D. B, Xvalnes - Orchem, Wilmington
A. H., Lawrencs, Jr. - Orchem, Wilmington
R. Wright - Crchem, ¥Wilmington

"FRECH" PRODUCTS LABORATORY
CHESTHUT RUK

P. A. SANDERS
FROM: F. T. REED

FLASH POINT OF NONFLAMHASLE PROPELIENT BLENDS

Lt the Ponte Vedra sazles meeting I mentioned that I was cohcerned
about the flash polnt of the so-czlled nonflammzble propellient
blends when the flash-peint method prescribed by the New York City
Fire Department 1s used. Would you please selec¢t a few blends which
are near the borderline of being nonflammable both as gases and
1iguids and run flash points on these blends starting at -50°F.

Our datz implles thzat these bHlends would have no flash peint but we
cannot be certalin of this when the [lash peint 1s started at

-50°FP. 1In developing ocur data on flammable fractions I believe

the stzrting temperatures were much higher than -50°F; therafore, it
is possible that a flammzhle fraction could bes produced at a
lower starting tempersturz. If this is so, the blend would be
considersd flammable or exbtremely {lammable by the proposed New York
City Pire Department Regulations.
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