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For years, detector tubes have been a reliable and
effective tool in HazMat response. Used for
detecting a wide array of contaminants such as
aromatic hydrocarbons (benzene, toluene),
oxidizing gases (nitrogen dioxide, chlorine), and
acid gases (hydrogen chloride), detector tubes
have helped emergency responders quickly
assess hazardous conditions.

In the past, the compounds of concern to HazMat
responders primarily have been industrial
compounds such as those listed above. However,
the newest and most lethal concern to HazMat,
law enforcement and security forces is the threat
of chemical warfare attacks and the need to
respond to potential attacks.

Capable of mass destruction, chemical warfare
agents are the number one concern in the
industry today. Because chemical warfare agents
are so deadly, they must be detected quickly and
effectively in order to minimize the effects on
those in the vicinity of an attack. Detector tubes
offer a quick, reliable, and cost-effective means
of detecting chemical warfare agents, helping
HazMat professionals respond quickly to attacks.

Types of Chemical Warfare Agents

Chemical warfare agents fall into four major
classes: nerve, blister, choking, and blood agents.
See included table "A Summary of Chemical
Warfare (CW) Agents" which lists the various
agents, as well as their characteristics and
exposure symptoms.

How Detector Tubes Work in
Responding to Chemical Warfare
Attacks

Detector tubes work by displaying a color
change whenever a target chemical is detected.
There are special chemicals inside the tube that
react whenever they come in contact with the
target chemical they are used to detect. This is by
far the simplest means of detecting chemical
warfare agents. Many detector tubes for chemical
warfare agents are “go/no go” types – meaning
that a color change is a positive indication of a
chemical warfare agent.

Typical Sampling Procedure:

 Check detector tube pump for leakage
 Break off tips of detector tube

 Crush ampoule inside tube
 Insert tube into pump

Manual Versus Automatic Sample-
Taking

The most common and cost-effective means of
taking detector tube samples is with a manual
pump (squeezed by hand). Such pumps typically
vary in cost between $150 and $300 each.
However, because of the low detection range on
CW agent detector tubes, often 30 or more pump
strokes are required with a manual pump. This
can take a considerable amount of time and
require significant repetition of pump-stroke
motions.

Many manufacturers offer automatic detector
tube pumps that can be preset for a fixed number
of pump strokes and will perform the strokes
automatically. Some automatic detector tube
pumps can be programmed for up to 250 pump
strokes and have menus available in several
different languages.
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This table reviews the characteristics, exposure symptoms, and some examples of four different CW agent
classes.

A Summary of Chemical Warfare (CW) Agents

Agent
Classes

Characteristics Exposure Symptoms Agent Examples

Nerve
agents

Attack nervous
system, can enter
body through
inhalation or skin.

• Pinpoint pupils
• Runny nose
• Drooling
• Coughing
• Tightness in Chest
• Muscle Twitching
• Nausea
• Convulsions
• Coma
• Death

• Tabun (GA)--CAS #77-81-6; Odor:
None or fruity

• Sarin (GB)--CAS #107-44-8; Odor:
None or fruity (used in Tokyo subway
attack a few years ago)

• Soman (GD)--CAS #96-64-0; Odor:
None or camphor (mothballs)

• VX --CAS #50782-69-9; Odor: None
or sulfur 

Blister
agents

Attack skin and can
also be inhaled.
Are absorbed
rapidly into skin.

• Tearing or itching of eyes
• Runny nose
• Hoarseness or hacking cough
• Initial redness of skin, followed by

blisters
• Skin effect varies with agent
• Mustard gas (H): no immediate effect
• Lewisite (L): immediate pain

• Mustard Gas (H)--CAS #505-60-2;
Odor: Garlic

• Lewisite (L)--CAS #541-23-3; Odor:
Geraniums

Choking
agents

Attack respiratory
tract.

• Coughing
• Irritated eyes, nose, throat
• Shortness of breath
• Pulmonary edema
• Frothy secretions

• Phosgene (CG)--CAS #75-44-5; Odor:
Newly mown hay

• Chloropicrin
• Chlorine

Blood
agents

Attack circulatory
system.
Have rapid onset.

• Occur immediately
• Strong stimulated breathing
• Loss of consciousness
• Convulsions
• Apnea
• Headache

• Hydrogen Cyanide (AC)--CAS #74-90-
8; Odor: Bitter almonds

• Cyanogen Chloride (CK)--CAS #506-
77-4: Odor: Bitter almonds

Victor Vendetti is the international sales and marketing manager for instruments. If you have any questions about
detector tubes or would like information on the various detector tube products available from MSA, please call us
at 1-800-MSA-2222.
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