Health & Safety

Fire Grenades: Harmless or Poison?

Fire outbreaks have been a concern throughout history. If one
considers how people heated their homes (fireplaces), lit their
rooms (candles, lanterns, gas lighting), and cooked their food (hearths
or fuel-burning stoves), it is little wonder that house fires would be of
concern to people in their day-to-day lives.

Fire extinguishers have been around since ancient times—some
no more than a hand pump delivering water—but one of the more
creative, and decorative, versions of the fire extinguisher came in the
form of glass spheres known as fire grenades (Figures 1and 3). In the
19th and early 20th century, these artifacts were used to fight fires
by having a person throw the glass container at the base of a fire.
The glass smashed, releasing the fire-fighting fluid to extinguish the
flames. Fire grenades are often found in historic buildings, hanging
on a wall bracket or suspended from the ceiling from metal rails, as
an early method of “fire sprinklers.” The fire would cause the seal to
open, and the solution would be poured onto the fire. The glass items
could be filled with various liquids and sometimes solids, including
water, carbonic acid, sodium bicarbonate, ammonium chloride, sodium
chloride, and later, carbon tetrachloride. Of the materials one might
find in these fire grenades, one of the most popular is also one of the
most dangerous: carbon tetrachloride (CCl,).

Carbon tetrachloride (also known as tetrachloromethane, perchlo-
romethane, carbon tet, and CTC) is a colorless liquid with a sweet odor
that evaporates readily. It had been used in the dry-cleaning industry
and as a refrigerant (R-10). It has since been banned from commercial
use due to environmental and safety concerns; this occurred in the US
in 1985 and worldwide in 2010. Carbon tetrachloride was first brought
to the United States from Germany as “Carbona,” a cleaning agent
created by Ernst Klipstein in 1898; its first American manufacturer was
most likely Dow Chemical in 1908. It was used as a fire extinguishing
reagent as early as 1911. The chemical had multiple appealing proper-
ties; it has a very low freezing point (-50°F), can extinguish multiple
types of fires, and is nonflammable. However, its byproducts from
putting out fire are phosgene (COCI,) and chlorine (Cl,) gases.

Phosgene, originally synthesized in 1812, was used by the German
army during World War | as a chemical weapon. It was an effective
weapon, as phosgene is heavier than air and could overwhelm enemy
trenches, leaving soldiers with teary, clouded eyes, a burning throat,
and painful coughing; heavy exposure could even cause pulmonary
edema and cardiovascular collapse. Chlorine gas was also used in
chemical warfare during the first World War. It utilizes the moisture
available in the eyes, throat, and lungs to produce hydrochloric acid,
which creates a severe burning sensation. Therefore, carbon tetra-
chloride’s use in confined spaces to smother a fire had the potential to
be deadly to its user and bystanders.

How can one tell the difference between the fire grenade that holds
salt water versus the one that contains carbon tetrachloride or other
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Figure 1. Newspaper advertisement for the
Harden Star fire grenade, which appeared in
the Chicago Tribune, February 2, 1885.

potentially dangerous chemicals? Given that these glass vessels were hermetically
sealed, telling the difference between the two contents is near impossible. Color
can also not be used as an indicator of danger even though the liquid inside may be
clear, or dyed red or blue, as both water and carbon tetrachloride are clear liquids.
Also, colored glass could be used, or the interior of the bulb may have been painted.
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To determine the solvent inside, manufacture date is the best method
of identification. It is safe to assume that any fire grenade manufactured
before 1908 does not contain carbon tetrachloride. One brand of fire
grenade that contains carbon tetrachloride is Red Comet, a company
that began manufacturing fire grenades in 1919 (Figure 2). Red Comet had
a long-standing relationship with Dow Chemical; the company set up a
chemical pipeline that ran directly to the Red Comet plant from the local
railroad station in Littleton, Colorado, most likely containing carbon tetra-
chloride or another chlorinated solvent with similar properties. However,
if a date cannot be determined for the fire grenade, it is preferable to err
on the side of caution and assume that it contains carbon tetrachloride.

So, what should you do if there is an accident and one of your fire
grenades breaks? If breakage occurs during a fire, evacuate the building
and inform first responders of the carbon tetrachloride so they are aware
of the potential hazards. If a fire grenade breaks, resulting in a carbon
tetrachloride spill, consult the safety data sheet that should be on hand
for proper cleanup procedures including appropriate personal protective
equipment (PPE); use inert materials to absorb the spill and a suitable
sealable container to hold the absorbed material once cleanup is com-

plete. This will involve some preparation before there is an issue, such as Figure 2. Newspaper Advertisement for
having an appropriate prepared spill kit. If you are not able to manage the Red Comet, which appeared in Nebraska,
spill safely, call your local fire or police department and ask for assistance The Crofton Journal, June 3,1937.

with hazardous material cleanup.
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Figure 3. Another example of a Harden grenade-style fire extinguisher
advertise-ment from the Topeka Tribune, February 2, 1884.

21 AIC NEWS,NOVEMBER 2021, VOL. 46(6) Health & Safety




References

Baker, Thomas R. 1886. “An Absurd Claim. Smashing the Hand Fire Grenade.”
Lancaster New Era, February 2.

CDC (Centers for Disease Control and Prevention). 2018. Emergency Preparedness
and Response: Facts about Chlorine. 4 April. Accessed September 22, 2021.

Davidson, Edward M. 1911. Process of Extinguishing Fires. US Patent 1,010,870, filed
December 5.

Doherty, Richard E. 2000. “A History of the Production and Use of Carbon Tetra-
chloride, Tetrachloroethylene, Trichloroethylene and 1,1,1-Trichloroethane in the
United States: Part 1 - Historical Background; Carbon Tetrachloride and Tetra-

red-comet-manufacturing.

Dourson, Michael. 2018. ACSH Explains: What's the Story on Carbon Tetrachlo-
ride? Accessed August 30, 2021. https://www.acsh.org/news/2018/08/09/

Fieldner, A.C., S. H. Katz, S. P. Kinney, and E. Longfellow. 1920. “Poisonous Gases from

Carbon Tetrachloride Fire Extinguishers.” Journal of the Franklin Institute 190 (4):
543-565.

FRI (Fire and Rescue International). 2015. “History of Fire Extinguishers.” 33rd ed., 3

Harden, John J. 1884. Hand Grenade Fire Extinguisher. US Patent 297,075, filed
April 15.

Hodge, O. J. 1951. Fire Tests of Bulb-Type Carbon Tetrachloride Fire Extinguishers.
National Bureau of Standards Miscellaneous Publication 197, US Department
of Commerce, National Bureau of Standards. Washington, DC: United States

Hutson, A. C.1916. Fire Prevention and Protection: A Compilation of Insurance
Regulations Covering Modern Restrictions on Hazards and Suggested Improve-

ments in Building Construction and Fire Prevention and Extinguishment. New York:

Spectator Company.

Kenlon, John. 1913. Fires and Fire-fighters; A history of Modern Fire-fighting With
a Review of its Development From Earliest Times. New York: George H. Doran
Company.

Mitchell, Noah. 1885. Hand-Grenade Fire-Extinguisher. US Patent 324,577, filed
August 18.

NCBI (National Center for Biotechnology Information). 2021. “PubChem Compound

Summary for CID 5943, Carbon Tetrachloride.” PubChem. Accessed September 13,

NIOSH (National Institute for Occupational Safety and Health). 2011. “Phos-
gene (CQ): Lung Damaging Agent.” Accessed September 22, 2021.

AIC NEWS, NOVEMBER 2021, VOL. 46(6)

®

Health & Safety
Questions?

Get in touch with the
Health & Safety Network
to learn more about
safety in the workplace.

culturalheritage.org.

Join the H&S
Forum!

Share condundrums
and get answers from
a variety of experts in
our Health & Safety
Network Forum.

Health & Safety



https://emergency.cdc.gov/agent/chlorine/basics/facts.asp
https://www.tandfonline.com/doi/abs/10.1006/enfo.2000.0010
https://www.littletongov.org/my-littleton/littleton-history/other-topics/red-comet-manufacturing
https://www.littletongov.org/my-littleton/littleton-history/other-topics/red-comet-manufacturing
https://www.acsh.org/news/2018/08/09/acsh-explains-whats-story-carbon-tetrachloride-13292
https://www.acsh.org/news/2018/08/09/acsh-explains-whats-story-carbon-tetrachloride-13292
https://pubchem.ncbi.nlm.nih.gov/compound/Carbon-tetrachloride
https://www.cdc.gov/niosh/ershdb/emergencyresponsecard_29750023.html
mailto:Health-Safety%40culturalheritage.org?subject=
mailto:Health-Safety%40culturalheritage.org?subject=

	_Hlk17976569
	_Hlk46130682
	_Hlk491155989
	_Hlk524944894
	_Hlk84334437

