
Sensors

Hypergol Leak Detection 
Sensor
Sensors that change colors upon exposure to hypergolic fuels 

NASA Kennedy Space Center seeks partners interested in the 
commercial application of the Chemochromic Hypergol Leak Detection 
Sensor. The Sensor consists of chemochromic pigments incorporated 
into various matrices (e.g., tapes, sheets, injection molded parts, fibers) 
that change color when exposed to hygolic fuels. When placed near 
strategic locations such as piping and container valves, seams, and 
joints, these sensors provide an instantaneous, distinct color change 
from yellow to black indicating the presence of hypergols at the leak 
location. The chemochromic pigments can be incorporated into fibers 
used to make fabrics for personal protective equipment as well as into 
badge holders for use as a point leak detector. These affordable, easily 
replaceable sensors provide the capability to visually monitor leak-prone 
locations and personnel working in those areas on a continuous basis for 
the presence of dangerous hypergols.

BENEFITS

Precision - when placed in contact with 
exposed hardware, sensors indicate the exact 
location of hypergol leaks, which makes 
localization and repair of leaks much easier 
and quicker for maintenance technicians

Versatility - technology can be used as either 
an area monitoring sensor or a point source 
sensor. Sensor size and shape can be 
tailored to specific tasks. Sensors can also be 
used to detect hydrazine in solution.

Affordability - incorporation of the technology 
into various matrices can be accomplished 
with a very low implementation cost.

Safety - color change in sensors provides an 
instantaneous, visible warning of the presence 
of hypergols. This warning facilitates an 
immediate evacuation of personnel from the 
contaminated area to a safe distance. 
Pigment in the sensor traps hypergols, thus 
helping prevent escape of the hypergol into 
the surrounding atmosphere.



THE TECHNOLOGY

Hypergol detection is difficult due to the low level of detection required, 
the time response of the sensors, and the reactivity of the commodity. 
Hypergolic fuels often stick to the inside of sampling lines or react with 
water, affecting the level of detection possible with traditional sensors. 
Area sensors can be used to monitor wide areas but require the 
commodity to reach the sensor in a quantity that can be detected. 

KSCs technology allows the hypergol sensors to be molded into nearly 
any type of shape that is required. The extrusion techniques used to 
manufacture the sensors allow both powders and liquids to be 
incorporated into the polymer matrices. 

When applied directly to piping and container valves, seams, and joints, 
hypergol leaks trigger an instantaneous color change on the sensor 
indicating the precise location of the leak. This makes localizing and 
repairing leaks much quicker and easier for maintenance technicians. 
When located directly over a leak, the chemochromic pigment used in the 
sensor traps the hypergol and prevents it from escaping into the 
surrounding atmosphere. 

These sensors are designed to be easy to replace and to have a low cost 
of implementation. If used as a tape, the sensor can be designed to have 
several layers to protect it from environmental conditions or to utilize 
reusable adhesive to allow repositioning of the sensor.

APPLICATIONS

The technology has several potential applications:

Propellants

Power Plants

Fuel Cells

Metallurgy

Polymers

Space Vehicle Operations

Explosives

Pesticides

Pharmaceuticals

PUBLICATIONS

Patent No: 8,815,603
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NASA's Technology Transfer Program pursues the 
widest possible applications of agency technology 
to benefit US citizens. Through partnerships and 
licensing agreements with industry, the program 
ensures that NASA's investments in pioneering 
research find secondary uses that benefit the 
economy, create jobs, and improve quality of life.
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