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Information on Oxygen Sensors

All sensors measure partial Pressure e..g
1Bar=0.21

2Bar =-0.42 and are temperature dependent

T-1 requires external temperature compensation.:

30 Sec response time to 90% of 0, change.

The T-1 complete with its temperature compensation circuit will feed directly a I0OMicroAmp
analogue meter with an input impedance of IKohm.( see diagram)

The estimated life of aT-l inair is 18 months

The T-1 has a PCB base but can be supplied with a connector and temperature compensation
components already fitted.

R-17 & R-22:have interal compensaflon

6 Sec response to 90% of 0, change.

They have a nominal output of 10.5 mv (+/- 30%) in air into 10Kohm impedance.

48 months. expected life in air.

The life is dependent on the amount of Oxygen the sensor is exposed to.

The R-17 terminates in a locking Jack socket and we can supply matching integral lockable plugs
The sensors are not seriously affected by Helium:

80% Volume Dry being equivalent to 1% Oxygen.

Sensor Life expectancy
This can be calculated  Qxi%isable material in grams x K x 70%

Sensor Qutput in Amps
K is a proportionality constant ( 0.00359)
The 70% is the assumption of anode efficieny

Effects of Humidity
Humidity dilutes the gas reducing the partal pressure of 0,
Assuming STP (25C & 760mm) and an RH --100%
From standard tables the Vapour pressure is 23.7756rmmHg
% H,0=23.756 x 100/760 3.13%
if the original mixture contained 21% Oxygen
The actual reading would be 20.9 - (20.9-3.13)/100 = 20.9%

36% 02 reading would be 34.8%

WARRANTY Teledyne warrants that the goods are free from defects of matetial
construction for a period of 1 year from the date of shipment. There is no warranty on
sensor life. Sensor life is

stated in months in air depending on the sensor class this can range from 18 to 48. Air
means 21 % Oxygen at 1 Bar. if used in higher levels the sensor life will be reduced.
Shelf Life: Under normal storage with no damage to the packing we can expect 1-3 years
storage with no ill effects to the

products performance.

Please note the warranty as dates are strictly adhered to.




THE GALVANIC OXYGEN SENSOR

The basic constituents of a sensor consists of a lead anode a gold plated cathode with a
solution of Potassium Hydroxide as an electrolyte. The cathode is a convex metal disk
plated with a noble metal e.g. gold, silver, platinum etc. with numerous perforations. It is
designed to facilitate the continuous wetting of the upper surface and contains a small
amount of electrolyte between the membrane and the cathode. This is to assure minimum
internal resistance duinng the oxygen sensing reaction It is essential that this portion of
the electrolyte does not diy out or the membrane be allowed to contact the cathode
directly. When Oxygen is diffused into the sensor through the membrane the lead is
oxidised into lead oxide and the reaction produces a snall current between anode and
cathode. The lead anode is specially designed to maximise the amount of metal available
for the reaction For this reason it is not solid but small particles bonded together. This
increases the surface area in contact with the electrolyte and encourages even oxidisation
throughout the complete electrode. The rear of the sensor has another flexible membrane
which is designed to accommodate internal volume changes that occur throughout the
life of the sensor without this membrane the upper membrane would move to
accommodate the internal volume changes and a variation in electrical output unrelated
to oxygen concentration would be the result.

The sensing membrane is made of Teflon whose thickness is very accurately controlled.
The entire space between the two membranes is filled with an solution of potassium
hydroxide . The main sensor body is manufactured from high density polyethylene.

Galvanic oxygen sensors require no external battery to work. They consume Oxygen and
produce a small electrical current initially niel cells were designed to produce electricity
in space using Oxygen as a fuel and were used by NASA in the space program to power
manned space vehicles. Ti.cy were subsequently miniturised into the present form
providing normally 1 to 200 microwatts of power and became known as micro fuel cells.
The earliest micro fuel cell sensors produced a large current output of 1 milliarnp at
100% oxygen and can drive an analogue meter direct.
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Product Identification

Product Name; Micro-Fuel Cells R-17
Manufacturer: Teledyne Brown Engineering
Address: 16830 chestnut Street,

City of Indust:ry, CA 91749

Date Prepared or Last Revised: 08/08/91

Physical and Chemical Data
Chemical and Common Names : Potassium Hydroxide (KOEr), 15% (Wv)
Gramular Lead (Pb), pure
CAS Number : KOH 1310-58-3
Pb 7439-92-1
KOR Pb
Melting Point/Range: 100 0 C 328 C
Boiling Point/Range: 1buto 115 C 1744 C
SpecificGravity: 1.09CTh.20C 11.34
pH: 14 N/A
Solubility in Water: Completely soluble Insoluble
Percent Volatile by Volume: None N/A
Appearance and Odour Colourless, Grey metal, Odourless
Solution
Physical Hazards
Potential for fire and explosion

The electrolyte in the Nflcro-Fuel Cells is not flammable.
There are no fire or explosion hazards associated with Teledyne R17 sensors.

Potential for reactivity: The sensors are stable under normal conditions of use. Avoid contact
between the sensor electrolyte and strong acids.

Health Hazard Data
Primary route of entry: Ingestion, eye/skin contact Exposure limits:OSHA PEL: .05 mwtu.m
(Pb)
ACGIH T4V : 2 mWcu.m. (KOFI)

Effects of over-exposure
Ingestion : The electrolyte could be h~ or fatal if swallowed. Eye : The electrolyte is corrosive;

eye contact could result in

permanent loss of vision.
Dental : The electrolyte is corrosive; skin contact could result in a chemical bur
Inhalation: Liquid inhalation is urilikely
Signs/symptoms of exposure:
Contact with skin or eyes will cause a burning sensation and/or feel soapy or slippery to touch.
Medical conditions
aggravated by exposure : None
Carcinogenity: NTP Annual Report on Carcinogens

Not Listed LARC Monographs: Not

Listed, OSHA:
Other health hazards : Lead is listed as a chemical known to the State of California to cause
birth defects or other reproductive h~



Emergency and First Aid Procedures

Eye Contact: Flush eyes with water for at least 15 minutes and get irmediate medical attennon.

Skin Contact: Wash affected area with plenty of water and remove contaminated clothing. 1r

binning persists, seck medical attention.

Ingestion: Give plenty of cold water. Do not induce
vomiting. Seck medical attention,

Inlialation: Liquid inhalation is unlikely.

Handling Information

The oxygen sensors are sealed, and under normal circumstances, the contents of the sensors do

not present a health hazard.

The following information is given as a guide in the event that a cell leaks.

Protective clothing: Rubber gloves, chemical splash goggles

Clean-up procedures: Wipe down the area several times with a wet paper towel. Use a fresh
towel each time

Protective measures

During sensor replacement: Refore opening the bag containing the sensor, check the sensor for
leakage. If the sensor 1C~S, do not open the bag. If there is liquid around the sensor e.g. whilst
in the instrument case, put on gloves and eye protection before removing the sensor.

Disposal

Should be in accordance with all applicable state, local and federal regulaflons.

NOTE: The above information is derived from the NISDS provided. The information is believed
to be correct but does not purport to be all inclusive and shall be used only as a guide. Teledyne
Brown Engineering shall be held liable for any damage resulting from handling or from contact
with the above




Product Identification

Product Name : Micro-Fuel Cells R-17
Manufacturer : Teledyne Brown Engineering
Address : 16830 Chestnut Street,

City of Industry,

CA 91749
Date Prepared or Last Revised : 08/08/91
Emergency Phone Number : 0101 818 961 9221

Physical and Chemical Data
Chemical and Common Names : Potassium Hydroxide (KOH), 15% (w/v)
Granular Lead (Pb), pure

CAS Number :KOH 1310-58-3
Pb 7439-92-1
KOH Pb
Melting Point/Range: 10t0 0 C 328C
Boiling Point/Range: 10010 115C 1744 C
Specific Gravity: 1.09@20C  11.34

pH: 14 N/A
Solubility in Water: Completely solubie Insoluble
Percent Volatile by Volume: None N/A
Appearancjb and Odour : Colourless,  Grey metal,
: Odourless
‘ Soiution
Physical Hazards

Potential for hre and explosion

The electrotyte in the Micro-Fuel Cells is not flammabie.
There are no ﬁirc or explosion hazards associated with Teledvne R17 sensors.

Potential for reactivity: The sensors are stable under normal conditions of use. Avoid contact
between the sensor electrolyte and sirong acids.

Heaith Hazarp Daa
Primary route of entry : Ingestion, cye/skin contact
Exposure limits:OSHA PEL : .05 mg/cu.m (Pb)
| ACGIH TLV : 2 mg/cu.m. (KOH)
Effects of over-exposure
Ingestion : The electrolyte could be harmful or fatal if swallowed.
Eye : The electrolyte is corrosive; eye contact could result in
permanent loss of vision.
Dermal : The clectrolyte is corrosive; skin contact could result in
a chémical bur
Inhalation : Liquid inhalation is unlikely.
Signs/symptoms of exposure:
Contact with skin or eyes will cause a burning sensation and/or feel soapy or slippery to touch.
Medical comjitions
aggravated by }exposm'e : None
Carcinogenity: NTP Annual Report on Carcinogens

Not Listed LARC Monographs: Not



Listed, OSHA:
Other health bazards  : Lead is listed as a chemical known to the
State of California to cause birth defects
or other reproductive harm.
Emergency and First Aid Procedures
Eye Contact : Flush eyes with water for at least 15 minutes and get immediate medical attention.
Skin Contact: Wash affected area with plenty of water and remove contaminated clothing. If burning
persists, seek medical attention.
Ingestion: Give plenty of cold water. Do not induce vomiting, Seck medical attention.
Inhalation: Liquid inhalation is unlikely.
Handling Information
The oxygen sensors are sealed, and under normal circumstances, the contents of the sensors do not
present a health hazard.
The following information is given as a guide in the event that a cell leaks.

Protective clothing: Rubber gloves, chemical splash goggles

Clean-up procedures: Wipe down the area several times with a wet paper towel. Use a fresh towel
each time

Protective measures

During sensor replacement: Before opening the bag containing the sensor, check the sensor for
leakage. If the sensor leaks, do not open the bag. If there is liquid around the sensor e.g. whilst in the
instrument case, put on gloves and eve protection before removing the sensor.

Disposal

Shouid be in accordance with all applicable state, locai and federal reguiations.

NOTE: The above information is derived from the MSDS provided. The information is believed to be
correct but does not purport to be all inclusive and shail be used only as a guide. Teledvne Brown
Engineering shall be heid liable for any damage resulting from handling or from contact with the
above product.
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BASIC CIRCUIT FOR USING T1 MICRO FUEL CELL
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