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Recent Internet postings on the Microscopy listserver indicate paradox-
ical views on the personal protective equipment (PPE) necessary to handle
liquid nitrogen (LN2) safely. Those views range from full protective gear to,
somewhat facetiously, complete nudity. The crux of the paradox is that both
extremes have points of validity.

The gist of preventing frostbite or cold injury to the skin is to prevent
continuous contact with LN2. The physics of the Leidenfrost effect (LE)
protects the skin from momentary contact or splashes of LN2. A layer of gas
between the LM2 and the skin prevents significant heat transfer from the
skin, stopping damage. The LE does not apply to inadvertent splashes of
LN2 to the cornea. Alternatively, using protective equipment insulates the
skin and prevents trapping of the cryogen by allowing the LN2 to run off.

Safety information and diagrams from Reichert-Jung cryopreparation
instrumentation manuals demonstrate the non-trapping concept well. Other
cryogen safety recommendations can be found in the CRC Handbook of
Laboratory Safety, 3rd edition, pages 315-317 and Handbook of Com-
pressed Gasses, 3rd edition, pages 75-79. A local cryogen supplier should
also be able to provide safety information. The following is a synthesis of
safety recommendations for the use of LN2.

Full face shields or safety glasses with side guards work well to protect
the eyes. Safety goggles or glasses that allows LN2 to be trapped against
the face or eyes are not recommended.

Since TEM users with EDXA systems have to lift a dewar to head level
or higher, a full face shield, long sleeve shirt buttoned close to the neck, and
cryogen gloves with tight wrists, or loose gloves with a cuff, extending over
the wrist of the sleeve is recommended. LN2 will not be able to dribble or
splash from the dewar and become trapped between the shirt and skin.
Partially unbuttoned shirts or low-cut blouses should be avoided. Other
users can wear short sleeve shirts. Long cuffless trousers should extend
over the shoes or boots. Individuals wearing pants tucked into boots, skirts,
shorts, or sweats with elastic at the ankle may create a situation where LN2
can run down the leg or splash into the shoe, become trapped between the
shoe and foot, resulting in injury. Those wearing shorts, skirt or sweats are
safer working with LN2 wearing sandals with no heel strap or socks.
Wearing sandals, though common and accepted in parts of academia, is an
unsafe practice in a laboratory environment.

If one is merely pouring LN2 from one large dewar into a smaller container,
gloves are not suggested so long as all jewelry, watches and bracelets are
removed from hands and arms. Cold metal objects are safely handled with a
moderately thick potholder. If gloves are used, the fit should be loose so that
they may be shed quickly in the event of a spill. Some cryogen gloves have a
much tighter fit but also have elastic on the cuff to prevent LN2 from rolling into
the glove and becoming trapped against the skin. Latex, or similar, gloves
should not be used while working with LN2. The latex can freeze rapidly, hold
the intense cold against the skin and cause injury.

One liter of LN2 generates approximately 700 liters of gaseous nitrogen at
room temperature. Adequate ventilation is necessary because nitrogen is
tasteless and odorless. A spill of 3 L of LN2 in an 8 m3 ( 5 X 8 X 9 ft.) elevator
causes the oxygen level to decrease from a normal 21% to 17%, a dangerously
low level with various physiological effects (12% oxygen causes unconscious-
ness). The great volume expansion'of LI\I2 as it warms is the reason any
transfer container must allow the constant release of gaseous nitrogen.

Use of LIM2 in a wide mouth container without a cover, if undisturbed for a
time, causes differential distillation of pure gas layers over the cryogen. Spark-
ing the oxygen layer in the presence of organic materials or flammables can
cause a flash explosion. Such LN2 containers should be kept loosely covered
as much as possible and away from any flammables.

An individual dressed minimally to safely handle LN2 (in accordance with
the LE) would not be safely dressed for other hazards in the lab. Clothing and
footwear appropriate for the lab dictate the use of personal protective equipment
to shed any spilled or splashed LN2. While this recommendation will not be
welcomed by all, an appropriate safety procedure predicts areas of hazard - and
leads even experienced individuals away from the slightest possibility of acci-
dent or injury. •
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SEM Photograph of a Chigger Mite (Trombicula Alfreddugesi)

Imaged on an ETEC SEM at 5 W using the SEM Wideband Multi-Detector Color Synthesizer (designed, built and patented by David Scharf). Then
acquired digitally at 2,048 X 1,536 pixels directly into a Macintosh Power PC as a TIFF file, using Digitai Micrograph software and Digiscan hardware.
Then output to a CELCO film recorder, using Ektachrome 100+ film, to produce a 4x5 transparency.

Photograph is Copyright© by David Scharf, 1994
All Rights Reserved.

This image is available at 1,0O0Xas a 18 1/2"x 19" high quality, lithographic print from Microscopy Today.

ffllCROSCOPY TODAY
A monthly n&MJbletter dedJxx&ed/tfrthe'LwxCqiwl^e^e^ cwids motled; cct vuycozttcr,

XmtesSjOOO m£crCr%copL&tyworldwide'.

PO Box620122, Middleton, Wl 53562 - Tel.: (608)836-1970 - Fax: (608)836-1969 - eMail: MicroToday@aol.com

Copyright in 1996 by Today Enterprises. All rights reserved.

Don Grimes, Editor

https://doi.org/10.1017/S1551929500067870  Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S1551929500067870


, ::/rMffl,

auncn jour

run
eve

— .

*,

The Amray Model 3600 LEAP
(Low Energy Advanced Performance) can propel your field emission SEM
performance beyond current boundaries to a new standard of excellence.
The Amray 3600 LEAP delivers: • high resolution - 4mn at: 1 kV l,5nm at
15kV D optimized geometry for a short working distance at high tiits
with large samples (6mm w.d.
at 45; i tilt) p high kV (25kV)
for uncompromised analytical
capabilities • highly reliable
patented Schottky field
emission gun • 2048 x
2048 frame buffer for
advanced digital imaging
• two 17r' high resolu-
tion, 1000 line viewing
monitors • 5 axes motor-
ized eucentric stage • motorized 8" linear load lock for rapid
sample exchange • embedded computer control for all SEM functions

The Amray 3600 LEAP provides resolution that's out of
this world - call 1-800-225-1462 for complete information on the
Model 3600 LEAP and other Amray systems.
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