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Preparation of Fine-Particles at Cryogenic Temperatures
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The problem:

To prepare uniformly small-sized solid particles
of a low-temperature volatile material for use as a
gelling agent at cryogenic temperatures.

The solution:

A process of flash freezing, in which vaporized
material, diluted with an inert gas, is injected below
the surface of an agitated cryogenic liquid. Although
the concept of production of very small particles by
rapid condensation is widely known, the techniques
that have been used are not effective at cryogenic
temperatures.

How it’s done:

A cryogenic liquid is used which is chemically inert
with respect to both the injected material to be frozen
and the diluent gas. The temperature of the liquid is
held below the melting point of the injected material,
but above that of the diluent.

The illustration shows a cross section of the injector
which carries the vapor and diluent gas below the
surface of the cryogenic liquid. It incorporates an
electric heater to prevent the vapor from freezing in
the inlet tube, and an orifice through which the pres-
surized vapor and gas mixture are injected into the
agitated cryogenic liquid. The inlet tube is insulated
from the heater by a glass tube, around which the
heater wire is wound. This assembly is further insu-
lated from the cryogenic liquid by polytetrafluoro-
ethylene spacers and an outer glass tube. An asbestos
layer and an outer sheath of aluminum foil may be
wrapped around the outer tube to provide extra insu-
lation. However, these layers should not be used in
the presence of fluorine-containing oxidizers, because
of the hazard of fire or explosion.

Notes:

1. Particles of chlorine trifluoride averaging 0.9
micron in diameter have been dispersed by this
technique in liquid oxygen difluoride to form a gel.
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Government assumes any liability resulting from the use of the
information contained in this document, or warrants that such use
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2. Requests for further information may be directed
to:
Technology Utilization Officer
NASA Pasadena Office
4800 Oak Grove Drive
Pasadena, California 91103
Reference: TSP70-10182
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Patent status:

This invention is owned by NASA, and a patent
application has been filed. Royalty-free, nonexclusive
licenses for its commercial use will be granted bv
NASA. Inquiries concerning license rights should be
made to NASA, Code GP, Washington, D.C. 20546.

Source: H. Globus of
Aerojet General Corp.
under contract to
NASA Pasadena Office
(NPO-10250)
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