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Preface

Thank you!

We would like to thank you for purchasing the most advanced portable trace oxygen analyzer available. We have gone to
great lengths to make this analyzer as simple, and complete, as possible. It includes our patented cell block, (patent
numbers 5,728,289 and 6,675,629), and our patent-pending sensor. It uses the most sophisticated 24 bit electronics with
complete microprocessor control to provide extreme ease of use as well as built in data logging to make record keeping
easier. With the optional liquid rejection probe accessory and custom flexible tubing it provides a complete system for
troubleshooting natural gas gathering systems and many other trace gas applications.
Please verify that the analyzer was not damaged in transit. If so please contact the shipper as well as AMI.

Trace Oxygen measurement is difficult because the air contains high levels (209,000ppm) of oxygen, and it will get into
the smallest leaks. Oxygen molecules will enter through a leak, no matter the pressure or what is in the line.

DO NOT ROTATE THE SAMPLE/BYPASS VALVE (located ON THE FRONT OF THE ANALYZER)
BEFORE YOU CONNECT THE ANALYZER TO A SOURCE OF LOW OXYGEN LEVEL GAS. The analyzer
has a sensor inside it, and exposing it to air for any length of time will make the sensor sluggish or possibly ruin it
altogether. Read this manual before you operate the analyzer.

Caution
Read and understand this manual fully before attempting to use the instrument. In particular understand the hazards
associated with using flammable or poisonous gases, and associated with the contents of the sensor used.

Address
Advanced Micro Instruments, Inc.
18269 Gothard St.
Huntington Beach, CA 92648
(714) 848-5533
www.amio2.com
sales@amio2.com
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The 1000RS Portable Trace Oxygen Analyzer

Introduction

Oxygen reading
Span button
Log button
Up button
Down button

On/Off button
Sensor located
behind cell cap

Flow meter

Sample/Bypass
4-way valve
Flow control
needle valve
Figure 1 Front view

1.

Turn the analyzer on using the ON/OFF
button. Note: Analyzer reads 0.00ppm for
approximately 15 sec while warming up.

2.

The Analyzer has a sensor installed,
calibrated, and ready for use.

3.

Make sure the Sample/Bypass valve in is the
“Off” position.

4.

Connect sample gas into the “Quick Connect”
fitting located on the backside of analyzer.

AMI Portable Oxygen Analyzer Manual

5.

Adjust the sample flow with the needle valve
between 1.0 and 2.0 SCFH.

6.

Allow approx 1-2 min. time for the gas to
purge the lines.

7.

Rotate the Sample/Bypass valve to “On” so
gas flows by the sensor.

8.

Allow a several minutes for oxygen reading to
stabilize.

•
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9.

When finished, rotate the Sample/Bypass valve
to the “Off” position. This will seal the sensor
by closing off both the inlet to and outlet from
the sensor compartment. Doing this will
prevent the sensor from being exposed to air
(20.9% oxygen) while traveling to the next site
or while storing the analyzer for long periods
of time.

10. Disconnect the sample line.
11. Calibration- carefully read calibration section
of this instruction manual.

12. To use the data logging feature; push and hold
the “LOG” button for approx. 1 second. The
“LOG” button is located on the front panel.
13. Download stored data by plugging a PC into
the RS-232 data port on the back, and using
the AMI program to get the data. Do this only
in a safe area.
14. Charge the unit by plugging the wall mount
AC power adapter into AC, and the other end
into the 12VDC socket located on the back
side of analyzer. The green LED will light to
show that it is charging. Do this only in a safe
area.

Charging socket
Analog 0-1V
Output
RS-232
Digital output
Gas sample exhaust

Quick Connect
gas sample input

Figure 2 Back view
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Detailed description:
The analyzer contains a micro-processor that controls its functions, and displays the current oxygen reading in an
appropriate range. It automatically adjusts its gain, and measures the signal with an extreme accuracy from air to under
1ppm. It contains a set of rechargeable batteries, and draws so little current that the batteries will last about 250 hours of
continuous use (about 10 days). It is able to log its readings for up to 15 days at 1minute intervals (30 days at 2 minute
intervals) and store this data indefinitely.
A cable and program for accessing logged data is available from AMI as an optional accessory.
The model 1000RS contains an integral 4-way selection valve with a built-in needle valve. The selection valve (called
“Sample/Bypass”) allows gas either to flow past the sensor (in the “On” position) or else seals the sensor while allowing
gas to bypass it (the “Off” position). It does this by sealing both the inlet and outlet of the sensor compartment. This
arrangement protects the sensor during transit or storage by keeping it in a low oxygen level gas. It also allows a sample
gas flow to purge the sample lines, removing oxygen from the air, prior to exposing the sensor to the gas. As a result the
sensor is never exposed to air, and is able to read sample gas without having to “come down” from high oxygen
concentrations – and its life is also improved for the same reason.
The needle valve controls the flow regardless of the position of the Sample/Bypass valve.
There are connections on the back of the analyzer for 0-1V analog output, the battery charger, and also for an RS-232
link to a computer. This latter allows downloading logged data (as well as setting up internal parameters). Connections
to anything that isn’t itself intrinsically safe must only be made in safe areas, not in hazardous areas, or you could
cause an explosion!

Oxygen Sensor:
AMI uses our own special electrochemical sensor. This measures the concentration of oxygen in a gas stream, using an
oxygen specific chemistry. It generates an output current in proportion to the amount of oxygen present, and has zero
output in the absence of oxygen, thus avoiding any requirement to zero the analyzer. The cell is linear throughout its
range. The span calibration may be performed using standard span gases or ambient air.
The actual sensor used will depend on the application. Inert gas applications will use the T-1 sensor, while applications
with CO2 content (such as Natural Gas) will require the T-2 sensor. This latter sensor is capable of tolerating up to
10ppm of H2S during its expected life. Higher levels of H2S will require either the T-3 or T-4 sensor: please call the
factory for advice. A table describing these possibilities is located under “Sensor Replacement” below.

Sensor Warranty:
The sensor is warranted to operate for a period determined by its class. If the sensor ceases to operate correctly before
this time has elapsed, return it to AMI for evaluation. If there is any evidence of defective material or workmanship the
sensor will be replaced on a pro-rated basis.
NOTE: Any evidence of abuse or physical damage, such as a torn membrane, will not be covered under the warranty.

Instrument Warranty:
Any failure of material or workmanship will be repaired free of charge for a period of two years from the original
purchase (shipping date) of the instrument. AMI will also pay for one way ground shipment (back to the user).
This warranty does not cover the sensor, which is covered by its own warranty (see above).
Any indication of abuse or tampering will void the warranty.
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Using the Analyzer

Introduction:
The AMI portable analyzer model 1000RS is shipped with the sensor already installed, calibrated and ready to use.
Available options include its own carrying case along with a liquid rejection probe and a length of flexible sample tubing.
The air has a high level of oxygen in it (209,000ppm). Since trace oxygen analyzers are intended to measure very low
levels it is important that the sensor is not swamped with oxygen from the air. This analyzer has a special valve – the
“Sample/Bypass” valve – that seals off the sensor from air contamination during transit. Make sure you don’t turn this
valve until you have a low oxygen level gas ready to flow through the analyzer, otherwise oxygen from the air will get
into the sensor and cause it to react sluggishly. This valve not only seals off the sensor, but also allows gas to flow
through the rest of the sample passages, thus allowing you to purge them prior to measuring a sample gas.
The analyzer also has a needle valve that is arranged in such a way that it controls both the bypass flow when the
Sample/Bypass valve is in the “Off” position, and also the sample flow, when the Sample/Bypass valve is turned to “On”
(the sampling position). In either case you can see the flow in the integral flow meter.
The analyzer is shipped with its batteries fully charged. However since NiCd batteries self-discharge, you may wish to
charge it overnight before using it. When charged the batteries will last for up to 250 hours of continuous use.
The analyzer automatically reads the oxygen level and scales the display so that it always reads on an appropriate range.
You don’t need to select a range. The voltage output and the data log use a preset range (normally 0-100ppm) that can be
changed with the PC interface program.
When you turn on the unit the data log function is always off. If you wish to data log you have to manually turn it on, by
pressing and holding the LOG button on the front panel fro one second.

Using the Analyzer:
Although the analyzer is rugged, and built into a steel case, it should nevertheless be treated carefully. Try to avoid
exposing it to rain, or sudden temperature changes. For example, taking it from a heated building to the outdoors in a
Wyoming winter will cause a rapid temperature change that will temporarily upset the temperature compensation, and it
will take a little while for the analyzer to come back to equilibrium. Low temperatures will cause the sensor to become
sluggish, and eventually can freeze it, which will damage it. In this case, keep the analyzer in a warm place such as your
truck’s cab, and run the sample line into it. Make sure that you run an exhaust line so that the sample vents outside of the
cab of your truck!
Transport it in its carrying case, particularly if you are driving long distances over dirt roads. Don’t leave it outside in
winter if the temperature is likely to drop below freezing, and don’t let it cook in the summer.

AMI Portable Oxygen Analyzer Manual
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Powering up the analyzer:
Press the On/Off button on the right side of the front panel to turn the analyzer on or off. It is normal for it to flash three
dashes very briefly, and then show 0.00ppm for a short time. The reading will then climb up to whatever the sensor is
currently seeing. When the analyzer has been stored for a while with the valve in the “Off” position, it is normal for the
unit to display between 50 and 500ppm. This is caused by diffusion of oxygen through the sealing O rings.
If the batteries are low, the unit will flash “Bat” and “Lo” every 7 seconds or so, and otherwise show the correct oxygen
reading. You can use the analyzer if it does this, but you should recharge it as soon as you reasonably can. If the
batteries get too low for reliable operation, it will display “dEd” until the power fails so deeply that it can’t do anything at
all. If this occurs you will have to recharge it. For a complete recharge, leave it charging for at least 14 hours.

Ranging:
The electronics and software in the analyzer automatically ranges the display for best resolution. The maximum it will
read is 100% oxygen, and the minimum is 0.01ppm of oxygen. In typical use it will not display more than 20.9% oxygen
if the sensor is exposed to air.
The voltage output and the data logging are scaled to a particular range, normally 0-100ppm. It is possible to change this
range to one of ten values between 0-10ppm and 0-25% by the use of the optional PC interface program. Normally the
default range is most practical.

Calibration:
When shipped, the unit and sensor have already been calibrated at the factory. However you may wish to verify the
calibration; the general procedure for doing this is to bring a suitable calibration gas into the analyzer, press the “SPAN”
button, and then adjust the reading with the UP and DOWN buttons until the analyzer agrees with the span gas value.
There is a detailed procedure describing the exact steps given later in this manual.
It is rather common to find that when you introduce span gas into the analyzer, the reading is quite different from what
you expect. This is normally caused by errors in gas handling, rather than by calibration errors. If the gas doesn’t read
close to what you expected, please look at the troubleshooting section of the manual rather than simply adjusting the span
to what may well be a completely incorrect value.
The span adjustment actually changes an internal parameter, a number that you can read by simply pressing the UP
arrow. This number gives you a gauge of the sensor life remaining.

Sensor Life:
A sensor is slowly used up during its life, rather like a flashlight battery. As it gets used up, you will need to increase the
span to keep the unit calibrated. You can judge the state of the sensor by performing a calibration, and then reading the
“Span factor” by pressing the UP button. When the sensor is new this number will be around 450; by the time it reaches
1000 the sensor is used up. You will find that this number doesn’t change much at first, but as the sensor ages it begins
to change more rapidly. We recommend that you order a new sensor when the number reaches 900. Do not keep sensors
on the shelf – they degrade in storage too. It is best to order a new sensor just before you need it.

AMI Portable Oxygen Analyzer Manual
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Figure 3 Sampling from a pipeline

Sample Line Connection:
The sample is brought into the “quick connect” fitting on the rear of the analyzer. We use this kind of fitting because it
can be made and unmade many times without damage, unlike a compression fitting. If you are using the flexible tubing
supplied as an optional accessory, simply plug it into this fitting. Otherwise, you will need to attach the male matching
fitting to the tubing you are using.
Tubing used for the sample line must be a low-diffusion type. The flexible tubing AMI supplies is ideal, but otherwise
you can use stainless or copper tubing, or certain types of plastic line. Be aware that most plastic tubing will allow
oxygen to diffuse into itself at a fairly high rate; typical “Tygon” tubing will add about 1ppm oxygen for every foot of
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tube at a flow rate of 1 SCFH at 70F. The rate goes up strongly with temperature. DO NOT USE SILICONE TUBING!
It will allow percent levels of oxygen to diffuse into the sample.
Make absolutely sure that the sample tubing has no leaks. Oxygen from the air will diffuse into a leak even though the
gas inside is at a high pressure. High oxygen readings are almost always caused either by leaks or by a regulator that
hasn’t been properly bled. Pressurize the line before you attach it to the analyzer, and use “Snoop” or equivalent to
check for leaks at every joint or fitting.
If you are getting the sample from a natural gas line, we recommend that you use the “Liquid Rejection Probe” available
as an optional accessory. This device will both stop liquids from getting into the analyzer, and also stop a vacuum in the
line caused by a compressor going down from sucking air back through the analyzer. The line does need to be at a
positive pressure to drive a sample through the analyzer: do not try to sample from vacuum lines unless you have a pump
to perform the extraction. If you do wish to do this, please contact the factory for assistance.
If you are sampling natural gas in an enclosed space, such as a “Pod building”, you must use some tubing to bring the
exhaust outside the building. Slip it onto the exhaust fitting, and run it downhill to a suitable place outside. Any kind of
tubing, such as silicone or other plastic, is acceptable for the exhaust line (unlike the sample inlet line).
NOTE: Never allow the vent to become restricted, thus back-pressuring the sensor. Doing so will cause inaccurate
readings and may damage the sensor.

Valves:
The unit contains two valves, a needle valve for flow control, and a unique 4-way valve that either seals the sensor,
allowing the sample to bypass it, or else allows the sample to flow around the sensor. The needle valve is mounted in the
middle of the Sample/Bypass valve, and is so designed that the flow is the same no matter which position the
Sample/Bypass valve is in. Trace oxygen sensors are of course very sensitive, and so it is desirable that they not be
exposed to air (which has a very high oxygen content) more than absolutely necessary. If a sensor is exposed to air for
more than a minute or so, its electrolyte will become saturated, and it will take a long time for the internal chemistry to
reduce all the dissolved oxygen. During this time the sensor will read high, and not be able to measure low oxygen
levels. The arrangement of valves in this analyzer avoids this problem, without requiring any great skill on the part of the
operator. The result is that the analyzer can be taken from sampling point to sampling point and immediately used,
without having to wait for excess oxygen to be used up.

Measuring a sample:
Plug the sample line into the quick connect fitting, and allow gas to flow with the Sample/Bypass valve in the Off
position. Use the needle valve (the knob in the center of the Sample/Bypass valve) to control the flow to about 1 SCFH.
Allow the sample to flow through the analyzer for a minute or so, until the sample line is suitably purged. When you are
satisfied that the sample line is adequately purged, turn the Sample/Bypass valve to the On position. Gas will now flow
past the sensor, and you will see the analyzer respond to the sample gas rapidly. Allow the reading to stabilize for a
minute or so.
When you are done reading the oxygen level, turn the Sample/Bypass valve back to the Off position. This will lock a
low-oxygen level sample onto the sensor, thus preventing it from being exposed to air and getting saturated. Unplug the
sample line (and the exhaust line if fitted) and turn the analyzer off.

Data Logging Feature:
The analyzer can log its readings periodically. When power is turned on, the logging is always disabled. You have to tell
it to log by pressing the “LOG” button, and holding it down until the display changes from “OFF” to On”. By default, it
will then log an averaged reading once a minute. You can use the optional PC program to increase this interval up to 60
minutes. It will log up to about 23,000 data points – that is, for somewhat more than 2 weeks at 1 point per minute.

AMI Portable Oxygen Analyzer Manual
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You can start and stop it logging at will. If you turn the power off, that will stop the unit from logging, and you will have
to restart it as above if you want it to log the next time you turn it on. If you fill up the storage, it will continue again at
the bottom, overwriting the earliest data.
You will need the optional program and cable to download the log onto a PC. This is available from AMI for $39.00.
The program lets you view the data as a graph or as a table of values, and allows you to export it as a data file that can be
manipulated by programs such as Excel. It also allows you to erase all stored data.

Safety:
The unit is designed to be intrinsically safe for operation in an explosive atmosphere with a flammable gas sample. It is
designed to meet Eex ia requirements for operation in Class 1, Zone 0, Group IIb areas, equivalent to Class 1, Div. 1,
Group CD. Note that this does NOT cover operation in oxygen enriched atmospheres.
The output connections are themselves intrinsically safe, and can be used to connect to equipment that is also intrinsically
safe. However it takes some analysis to determine if the combination of equipment is also intrinsically safe. Please see
the section below where this is discussed in detail.
Although the unit is RFI protected, do not use it close to sources of electrical interference such as large transformers,
motor start contactors, relays etc. Also avoid subjecting it to significant vibration.

Battery Charge:
Make sure that the batteries are charged. When you turn the unit on, it will indicate the battery state as follows:
LCD flash

Meaning

“---“(Momentary flash, followed by zeros)

Batteries are OK

“Bat Lo” (Shows alternately “Bat” then “Lo” with the reading,
every ten seconds)

Batteries are low, but OK for a while. Recharge soon.

“Ded” (Shown continuously)

Batteries are too low for operation (dead). They must
be recharged

Although the batteries are charged when the analyzer leaves the factory, NiCd batteries self discharge and they may be
discharged by the time you use it. Since it is not possible to overcharge the batteries, you may wish to recharge them
before using the instrument. Do this by plugging the AC charging unit provided into a suitable receptacle, and into the
charging receptacle on the rear of the analyzer. The LED on the rear of the unit will glow green indicating that charging
is occurring. For a full charge allow fourteen hours. It is best to completely recharge them if you are going to charge
them at all.
Note that the unit won’t know how much the batteries have been charged (due to the nature of NiCd batteries). If you
just charge it for a short time, it won’t know that the batteries are about to fail until it’s been powered on for a while.
This is due to the behavior of batteries under charge – they develop a high voltage that lasts for a while after the charging
current has been removed.
NOTE: The AC power must be within 10% of the nominal voltage, (115/230VAC).

Output Connections:
Wire connections for the 0 - 1 V output are provided on the rear of the unit. This corresponds to a percentage of the
unit’s “Output Range”, a value that can be set with the optional PC program. By default this is 100ppm. 0V corresponds
to 0ppm, and 1V corresponds to 100ppm. See the “Communications” section below for information on how to change
this.

AMI Portable Oxygen Analyzer Manual
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If you want to use these terminals in a hazardous area, you must verify that the combination of potential fault current and
voltage from the analyzer, when added to the potential fault current and voltage from the receiving device, add up to less
than the maximum allowed values for the area classification; you must also verify that the total capacitance and
inductance are less than the maximum allowed in that area. This can be a daunting task. It may simply be easier to use
the data logging feature and get the data into a computer in a safe area.
The absolute maximum long term fault current from the analyzer is 187.5mA (including a 1.5 times safety factor), and the
absolute maximum fault voltage is 8.4V (including the same 1.5 times safety factor). The total capacitance within the
analyzer is under 200µF. It contains less than 10µH of inductance. If you need to use these figures, please contact the
factory for help!
There is also an RS-232 connector provided, suitable for use with the special cable that AMI can also provide. Plug this
into a serial port on a computer, and run the AMI software to download data and otherwise configure the unit. If your
computer only has a USB port, you will need to buy low cost USB-to-serial adapters to use with newer computers. In
this case, read the communication section below.
CAUTION: Any device connected to the output
terminals must provide two levels of protection from
AC power per IEC1010 requirements. Otherwise a
shock hazard leading to personnel injury or death may
occur.

AMI Portable Oxygen Analyzer Manual
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Figure 4 Calibrating the analyzer

Calibration Procedure:
A new unit is supplied with its sensor installed, and has been calibrated at the factory. It is generally not necessary to
calibrate it for a month or so after receiving it.
It is best to calibrate a trace analyzer on a low level span gas, containing about 80-100ppm oxygen in nitrogen. Normally
calibration is straightforward, but it is possible for things to go wrong if incorrect components and procedures are used.
If the calibration seems a long way off, don’t panic. See the troubleshooting section below before you try to change the

AMI Portable Oxygen Analyzer Manual

•

11

calibration too much. Make sure you are using a regulator with a stainless steel diaphragm – DO NOT USE RUBBER
DIAPHRAGMS!
1.

Leave the Sample/Bypass valve set to Off.

2.

Make sure the span gas regulator is bled (see below for details).

3.

Connect the span gas into the analyzer sample input and set the flow to about 1SCFH.

4.

Allow to purge for about 2 minutes.

5.

Turn the Sample/Bypass valve to On position.

6.

Allow the span gas to flow and the reading to stabilize. This will probably take about a few minutes.

7.

If the reading is reasonably close to being right, press the “SPAN” button, and then the up or down arrow buttons
until the number displayed is the same as that on the span gas tank.

8.

Turn the Sample/Bypass valve back to the Off position, shut off the span gas and disconnect it.

Calibration Troubleshooting:
Sometimes when you get to step 6 of the calibration procedure above, the span gas reads something quite different from
what you expect. If so, the reason is more likely to be due to a problem with the span gas than the analyzer. We
recommend that you first perform a sanity check as follows:
1.

Turn the Sample/Bypass valve to the Off position.

2.

Disconnect the span gas, and instead connect a low level gas such as nitrogen or maybe your sample gas.

3.

Allow the low level gas to flow at about 2SCFH while you do the following QUICKLY!:

4.

Open the cell cap.

5.

Blow a little air under the cell in its compartment while waving your hand near the sensor to bring fresh air to it.

6.

Observe the reading. It should shoot up to about 20.9%.

7.

If it gets reasonably close, span it to 20.9% quickly. You want to take less than a minute to do this whole thing.

8.

Turn the Sample/Bypass valve to the On position, and replace the cell cap.

9.

Flow nitrogen or sample gas for long enough for the reading to come down to a low level (ideally less than 1ppm).

10. Turn the Sample/Bypass valve to the Off position.
If it only comes up to a small number, or if you can’t span it up to 20.9%, verify that you have the Sample/Bypass valve
in the “Off” position. If so, you will need to replace the sensor.
If it did easily span to 20.9%, then the analyzer is now approximately calibrated. Go through the calibration procedure
above until you get to step 6.
If the value the analyzer now reads is within about 15% of what it says on the span bottle, go ahead and calibrate.
If it is further away than this, particularly if it is a lot higher, you have more oxygen in your span gas for some reason
than you thought. You will need to troubleshoot the span gas. Check for leaks, bleed the regulator, and if it still does not
read correctly, get a new bottle of gas.

Data Logging Procedure:
The analyzer has a built-in data logger that can store up to about 23000 data points. You can turn the logger on and off
with the button on the front panel – if you press the button once it will show you whether it is currently logging or not.
It doesn’t matter if you leave it logging all the time – you will just have a lot of uninteresting data points logged if you do.
You can set the log period – the time in between when it stores data points – with the AMI communication program.
Normally it is set for 1minute.
Procedure:
AMI Portable Oxygen Analyzer Manual
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1.

Set up the analyzer as above on your sample point.

2.

Turn it on.

3.

Press the LOG button.

4.

It will say “On” or “OFF”; hold the LOG button down to turn it on if it isn’t already.

5.

Let the analyzer measure gas for a few minutes until you have a satisfactory amount of data stored.

6.

Press the LOG button again and hold it until the display says “OFF” to turn off the logging function.

AMI Portable Oxygen Analyzer Manual
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Figure 5 Sampling from a pipeline

Recommended Sampling Procedure for Natural Gas:
1.

Install a ½” shut off valve with a female ½” FPT connection pointing upwards on your pipeline sample point.

2.

Install the male half of a quick disconnect (AMI part number 1FIT39) into the valve.

3.

Install the other half (AMI part number 1FIT40) into the base of the AMI Guardian liquid rejection probe if it is
not already present.

4.

When you are ready to sample from this point, plug the AMI half into the valve half, and verify they have mated
correctly.

5.

If the pipeline pressure is greater than about 100psi, you must use the version of the probe with a built-in
regulator.

AMI Portable Oxygen Analyzer Manual
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6.

Use the AMI flexible tubing to connect from the probe to the analyzer. Leave the Sample/Bypass valve in the
Off position.

7.

Turn on the ½” ball valve on the pipeline.

8.

Allow the sample to flow for a couple of minutes, so that you are sure that the lines and probe have been flushed
out.

9.

Turn the power on.

10. Turn the Sample/Bypass valve on the analyzer to On
11. Let it stabilize, and take your reading.
12. When you are done, turn the Sample/Bypass valve to Off (locking the sample into the analyzer).
13. Turn off the main ½” ball valve on the pipeline.
14. Remove the probe, and cap the quick disconnect fitting so it doesn’t fill up with spiders and mud.

AMI Portable Oxygen Analyzer Manual
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Communications

RS-232 communication:

1

2

3 4

6 7

8

5

9

Note: Shield MUST
be connected

4 pin Mini-DIN

9 pin D-sub

Both connectors viewed from the wiring side

Figure 6. RS-232 connection wiring

The RS-232 port is located on the rear panel, and is provided as a 4 pin Mini-DIN connector. The physical connection is
described in the “Installation” section of this manual. You can purchase made-up cables from AMI, and we recommend
this as it avoids a series of possible errors.
Through the RS-232 interface you can operate the analyzer from your PC, and you can set up its internal parameters to
your liking.
•

We recommend that you use the AMI communication program for reading from and setting up the analyzer. A
number of the communication issues are a little touchy and the AMI program deals with them correctly.

•

If your computer doesn’t have an RS-232 port, purchase a USB-to_RS232 adapter. Install it, and set its comm.
Port value to 1. You may have to do this under Control Panel|System|hardware, and select the “properties” of
the adapter once you find it in there. Don’t hesitate to call us for help if you have to do this!
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Communication program:
The communication program installs into the PC, and provides the interface shown below. It also provides a DDE
interface that you can use directly with programs like Excel or Labview – please contact the factory if you want to use
this feature.

Figure 7. User interface
The program will come up, and assuming the PC is connected to the analyzer, automatically fill in all the boxes and
buttons with values taken from the analyzer. Irrelevant items for this model (such as the alarm levels) will be filled with
zeros, or “N/A”, and cannot be changed.
You can change values by writing in the new value and pressing ENTER (on the keyboard), or by clicking the
appropriate button or scroll button. The program will send the values down to the analyzer, and after a little, read the
value back to make sure it “took”. If it didn’t for some reason, the value will change back to whatever the analyzer
actually has.
While the analyzer is connected to the PC it will show “-PC” on its display, and will no longer respond to front panel
commands. It will stay showing this for several seconds after you have unplugged it from the PC – particularly if you
have told it to download data or delete stored data.

Analyzer Section:
The current oxygen reading will be shown in the “Reading” text box. The output range will be shown beneath it. You
can change the range by clicking on the scroll buttons. The output range determines what range of oxygen the 0-1V
analog output refers to, and also what the span of the data log will be. If you set it to 100ppm, then 100ppm of oxygen
will produce a 1V on the output, and the highest reading stored by the data log will be just over 100ppm.
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The security setting can be selected by clicking on one of the three option buttons. The first one allows no user
adjustments through the front panel (except the log control). Select this if you are concerned with unauthorized
tampering of the analyzer. The other two allow the user to span the unit.

Alarms Section:
Since this unit has no alarms, this section is not operative. The boxes will be filled with either zero or N/A.

Downloading the Data Log:
The program shows the current time and date, and allows you to send this to the analyzer.
The analyzer logs data at a rate set by the “Logging Interval” box, if it is told to by its front panel “LOG” control. If the
logging interval is set to zero, logging will be disabled. Typically this interval will be set to 1 minute.
The unit is capable of storing about 20,000 data points, corresponding in this case to rather more than 14 days.
It stores the oxygen level as a percentage of the current output range, with a resolution of 1% of the output range. Every
32 data points, various internal parameters including the time and date are stored as well. If the memory capacity is
exceeded, the unit will overwrite the oldest data and keep on storing data in a circular fashion so that always the most
recent set of data points can be retrieved.
You can download the stored data by pressing the “Download Data” button. It may take a couple of minutes to get it all,
and the progress of this process is shown in a color bar, in traditional Windows style, though unlike most Windows
programs the length of the bar does in fact correspond with the amount of data already retrieved.
Once the data is retrieved, it can be displayed either in tabular form or else as a graph, by pressing the appropriate button.
It may also be saved as an Excel™ compatible “CSV” format for subsequent analysis. In the graph display you can zoom
into data by left clicking the mouse, and zoom out by right clicking.
The analyzer can be left to overwrite the old data by itself, or else it can be told to start again at the beginning. It will
delete all old data if told to “Clear data log”.
Note that the graph will interpolate data even if the unit was not logging at the time: the effect is that it will draw a line
between the end of the earlier set of data and the beginning of the new set. This interpolation disappears if you drill
down to the data by clicking the left mouse button on the chart. If you look at the tabular data, you will see the time (and
maybe date) jump from when the unit quit logging to when it started again.

Advanced Calibration:
The advanced calibration screen is not operative for the model 1000RS, since it does not have the 1-5V or 4-20mA
outputs. You can set the output to zero, mid or full scale, or back to the oxygen level, and if you leave it like that the
analyzer will revert to the oxygen reading after a few minutes by itself.
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Maintenance and troubleshooting

Maintenance:
The AMI oxygen analyzer is virtually maintenance free other than for periodic calibration and occasional sensor
replacement.

Periodic Calibration:
The analyzer should be calibrated about once every three weeks to obtain the best accuracy. The sensor typically
declines in sensitivity by about 1% per month, so a three weekly calibration is usually satisfactory. Use in a particularly
aggressive environment may degrade the sensor faster: in this case calibrate more often.

Sensor Replacement:
Use the UP arrow on the front panel to determine the span factor after a valid calibration. When this has reached about
900, it is time to replace the sensor

Sensor

Part
number

Description

Warrantied life

T1

4SEN06-1

Trace oxygen - inert gas

6 months

T2

4SEN09-1

Trace oxygen - CO2 background, up to
10ppm H2S

6 months

T3

4SEN17

Trace oxygen - CO2 background, up to
50ppm H2S

6 months

T4

4SEN18

Trace oxygen - CO2 background, up to
500ppm H2S

6 months

P2

4SEN03

Percent oxygen 0-25% - inert gas

9 months

P3

4SEN04

Percent oxygen – 0-25% CO2 background

6 months

P4

4SEN08

Percent oxygen – 0-100% - inert gas

6 months

Table 1. AMI sensor types
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Sensor Replacement:
CAUTION: If using compressed air to clean the sensor block, proper eye protection must be worn.

CAUTION: The sensor contains a caustic liquid. Do not allow this to come into contact with your skin. If it does,
immediately flush the affected area with water for a period of at least 15 minutes. Refer to the Material Safety Data Sheet
provided.

Dispose of leaking or used sensors in accordance with local, state and federal
regulations. Sensors usually contain lead which is toxic, and should generally
not be thrown into ordinary trash. Refer to the MSDS to learn about potential
hazards and corrective actions in case of any accident.

Figure 8 Sensor installation
The sensor is provided in a special sealed bag. Do not open this until you are ready to install the sensor.
Before installing sensor, turn ON power.
AMI Portable Oxygen Analyzer Manual
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1.

Connect a low level gas like nitrogen to the sample inlet.

2.

Turn the Sample/Bypass valve to Off if it isn’t already there.

3.

Adjust the flow of nitrogen to 2 SCFH using the metering needle valve.

4.

Unscrew the cell cap, being careful not to lose the O ring.

5.

Carefully remove the old cell by pulling on the label provided.

6.

Inspect the cell block cavity, and if any sign of moisture clean it out with a Q tip or similar. Make sure that the
contact springs inside the block are intact. Be careful not to snag them with the Q tip.

7.

Carefully open the bag using a pair of scissors or a knife. Make sure you don’t cut yourself or stab the sensor! Make
sure that there is no sign of any liquid in the bag, if so do not proceed, you need a new sensor

8.

Remove the shorting tab from the contact circuit board of the sensor.

9.

Quickly install the sensor, membrane side down, into the cell block (gold plated contact side of sensor should be
facing up touching the cell block contacts).

10. Verify that the sealing O ring is in place in the cell cap groove. Verify that the O ring and the cap are clean and free
of any particulate deposits (dirt).
11. Allow the sensor to sit for about 30 seconds and adjust the reading to 20.9% using the span adjustment.
12. Carefully replace the cap, making sure that you do not cross thread it, and tighten firmly by hand. Do not over
tighten.
13. Turn the Sample/Bypass valve to the On position.
14. Allow the gas to flow until the reading has dropped to the low ppm range – ideally to less than 1 ppm.
15. Turn the Sample/Bypass valve to the Off position, and disconnect the nitrogen.
16. If desired, use a suitable 80-100ppm span gas to calibrate the unit per the calibration procedure above.

Common Calibration Errors:
Common errors when spanning the analyzer are as follows:
•

Leaky gas fittings.

•

Incorrect regulator, or regulator with non-metallic diaphragm.

•

Regulator and gas line not properly bled.

•

Not allowing long enough for the sensor to come down to its reading from air exposure.

•

Use of any plastic tubing (should be the special AMI tubing or stainless steel tubing).

•

Inaccurate gas in the calibration cylinder.

•

Exposing the sensor to air for more than about a minute.

Any of these will cause an erroneously high reading. If you turn the span down to compensate, the unit will read much
too low. Generally, if the span doesn’t seem to adjust enough, do a sanity check as follows:
1.
2.
3.
4.
5.
6.

Turn the Sample/Bypass valve to the Off position.
Disconnect the span gas, and instead connect a low level gas such as nitrogen or maybe your sample gas.
Allow the low level gas to flow at about 2SCFH while you do the following QUICKLY!:
Open the cell cap.
Blow a little air under the cell in its compartment.
Observe the reading. It should shoot up to about 20.9%.
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7.
8.
9.

If it gets reasonably close, span it to 20.9% quickly. You want to take less than a minute to do this whole thing.
Turn the Sample/Bypass valve to the On position, and replace the cell cap.
Flow nitrogen or sample gas for long enough for the reading to come down to a low level (ideally less than
1ppm).
10. Turn the Sample/Bypass valve to the Off position.

If it only comes up to a small number, or if you can’t span it up to 20.9%, you will need to replace the sensor.
If it did easily span to 20.9%, then the analyzer is now pretty well calibrated. Go through the calibration procedure above
until you get to step 6.
If the value the analyzer now reads is within about 15% of what it says on the span bottle, go ahead and calibrate.

Sensor Going Negative:
Sometimes a sensor will go negative. When you expose it to a span gas, or to air, it reads normally, but when you put it
on a low level gas the reading drops very rapidly and the analyzer simply goes to zero and stays there. This is caused by
various chemical issues related to the construction of the sensor, but it might as well be simply magic, or sensor gremlins.
It is sometimes possible to repair a sensor that does this, and you should at least try the following procedure. If it doesn’t
work, or if the sensor immediately fails again, then it must be replaced. If it happens within the warranty period, return it
to AMI for credit.
Procedure:
1. Connect the analyzer to a source of low level gas, such as nitrogen or your sample.
2.

Turn the Sample/Bypass valve to the Off position.

3.

Open the cell cap, and remove the sensor.

4.

Let the sensor sit in air for about a minute.

5.

Put the sensor back in, and close the cap.

6.

Turn the Sample/Bypass valve to the On position.

7.

Allow nitrogen (or sample gas) to flow at 1 SCFH.

8.

Wait for the reading to come down to a low level.

Bleeding a regulator:
A newly installed regulator on a bottle of span gas is of course filled with air, at 210,000 ppm of Oxygen. Until this air is
removed, the apparent oxygen concentration in the span gas will be much higher than it should be. While simply flowing
the span gas will eventually accomplish this, it is much quicker and more reliable to “Bleed” the regulator first.
1.

Install the regulator on the span gas bottle, but do not open the bottle valve yet.

2.

Open the regulator to what would be 0psig on the outlet.

3.

Briefly open the bottle valve, and close it again.

4.

Loosen the nut connecting the regulator to the bottle and allow the pressure to bleed off, then quickly tighten it
again.

5.

Repeat this procedure 5 to 7 times.

6.

Open the regulator to its working pressure.

7.

Open the tank valve to pressurize the regulator.

8.

Shut off the tank valve.

9.

Open the shut off valve on the outlet side of the regulator.

10. Allow the pressure to bleed off completely.
11. Repeat steps 6-10 another 5-7 times.
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12. Connect the analyzer to the regulator with an appropriate gas line.
13. Leave the analyzer Sample/Bypass valve in the “Off” position.
14. Allow gas to flow through the analyzer for 2 minutes.
15. Now you can calibrate the analyzer.

Periodic Calibration:
You should calibrate the analyzer every three weeks until the expected end of life. Note the span factor by pressing the
UP arrow on the analyzer: when this number has reached 900, it is time to get a new sensor.

Battery replacement:

Figure 9: Battery position
The NiCd batteries have a life of a few years, but will eventually need replacing. It is best to return the unit to AMI for
this procedure, but if you need to do it yourself, the entire circuit board MUST be replaced as a unit to keep the intrinsic
safety as designed.
1.
2.
3.

Turn the unit off.
Remove the front of the unit by unscrewing the 6-32 Hex head screw on the top, and the four large screws on the
bottom of the box.
Gently pull the front panel up and away from the box, being careful not to break any wiring.
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4.
5.
6.
7.
8.
9.
10.
11.

Unplug the connection from the front board to the back one at either end.
Unplug the RS-232 connector from the back board.
Unscrew the four 6-32 Phillips screws holding the back board to the inside of the box.
Replace the board with a new one.
Plug both connectors back into place, making sure you don’t have them offset.
Replace the front panel, and screw it all back down.
Recharge the batteries for the full 14 hour period.
Return the old board back to AMI for refurbishing.
WARNING!
Use only AMI original parts. The batteries are an
integral part of the safety circuit, and any non-standard
replacement will void the unit’s intrinsic safety.
AMI part number is 4PCB57

Troubleshooting
Analyzer does not power up.
1. Recharge the batteries. Recharge them, and if they do not take a charge, replace the battery board.
2.

When charging, check that the charger is plugged into a receptacle and that the receptacle is itself powered. The
Green LED will glow if the batteries are being charged.

Analyzer reads too low
1. Sensor is not calibrated. Flow span gas through it as described and adjust the span until the analyzer reads
appropriately.
2.

If the new sensor still reads too low, check its calibration with air and read the span gas - the span gas may be
incorrect. If so, please see the section entitled “Calibration Troubleshooting” above.

3.

If you cannot adjust the span enough to accomplish this, replace the sensor.

4.

If the sensor seems to die quickly, it may be getting poisoned by excess acid or sulfur bearing gases such as SO2 or
H2S. If so use a more resistant sensor such as the T-4. The reduction in cell life is cumulative, it depends both on
the level of poison and the duration of the exposure. If the sample gas contains CO2 you should make sure that you
are using the correct sensor type. See the table above for details.

5.

The span gas you are using is incorrect. Span the analyzer using natural air as the span gas, and measure the span
gas. If it reads incorrectly, replace it.

6.

The tank of compressed air you are using is manufactured air whose oxygen content is not 20.9%. Span the analyzer
using natural air as the span gas, and measure the bottled air. If it reads incorrectly, replace it with a tank of certified
gas.

Analyzer reads too high
1. Verify that there is no flow restriction in the vent line of the analyzer.
2.

Increase the flow rate through analyzer - if the reading goes down it indicates a leak in the incoming sample line or
the cell block. Use “Snoop” or equivalent to check all the fittings back to the gas source.

3.

Leak test all external fittings with “Snoop” soap solution or equivalent.

4.

Oxygen diffusion can be a serious problem. Verify that no plastic tubing, or other plastic components are used in a
trace gas system, including diaphragms of pressure regulators, packing of valves etc.
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5.

Verify the analyzer calibration using air as the span gas. Expose it to air for the minimum possible time! It is
common for span gases to be in error, and the analyzer may well be more linear than the span gas is.

6.

Flow zero gas through the analyzer for a while until the reading is stable: turn the valve to the Off position.. Let the
unit sit for four hours or so, and make sure its reading is less than 40ppm. If it is greater than this, there is an internal
leak. If so, return the unit to the factory for repair

7.

Remove the cell and verify that the analyzer reads zero - if not, there is moisture or corrosion between the sensor
contacts in the cell block; clean the contacts and the area around them with isopropyl alcohol, dry with dry
compressed air or nitrogen, then replace the cap on the cell block again.

NOTE: Almost always, high oxygen readings are due to leaks. Oxygen in the air is under a partial pressure of about 5
psia at sea level, and thus will force its way into minute leaks, no matter what the internal pressure of any other gas may
be. 3000 psig nitrogen or other gas lines looks like a vacuum to oxygen! This always surprises people who have not
experienced it.
Analyzer reads zero
1. Verify that the sensor is in the correct position, not upside down. If it is upside down, verify that the membrane has
not been punctured - i.e. there is no sign of electrolyte on the surface, and if not, put it back the right way up.
2.

Verify that the cell block contacts are touching the sensor. If they have been bent too much, remove the sensor and
gently bend them back so that they can again make contact.

3.

Make sure that the gold plated contact wires are clean. If not, gently clean them with a Q tip or an eraser. Do not
use an abrasive cleaner, as it will remove the gold plating.

4.

Check the output of the sensor with a DVM configured to measure current. The output should be around 150 to 500
microAmps in air. This will take a few seconds to stabilize as the sensor consumes oxygen dissolved in its
electrolyte. Replace the sensor if it does not read this amount. See sensor replacement instructions under
Maintenance.

5.

Sensor has gone negative. Try to repair it with the procedure under “Negative going sensors”. Otherwise replace it.

Batteries don’t last long, or will not charge at all.
1. Charge the batteries with the power off, for at least 14 hours.
2.

NiCd batteries have an expected life of about 300 charge/discharge cycles. They will last best if they are never
completely discharged. Legend has it that they prefer to be well discharged so as to avoid a memory effect, but it is
by no means clear that this is true. In any case they will eventually die.

Still no correct operation
1. Look at the AMI web site at www.amio2.com - there may be some hints there that will help you.
2.

Call AMI at 714 848 5533, and ask for Service.
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Specifications

Specifications:
Standard output ranges (measurement is auto-ranging):
0 - 10 ppm, 0-50ppm, 0 -100 ppm, 0-500ppm, 0 - 1000 ppm, 0-5000ppm, 0-1%, 0-5%, 0-10%, 0 -25%
Output: 0-1V
Sensitivity: 0.5% of full scale
Repeatability: +/- 1% of full scale at constant temperature
Operating temperature: 5 - 45°C
Humidity: < 85%, non-condensing
Operational conditions: Pollution degree 2, Installation category N/A since this is battery powered.
Sample Pressure: < 100psig
Drift: +/- 1% of full scale in 4 weeks (dependent on sensor)
Cell life: 9 months trace (typical).
Response times:
90% of full scale in less than:
0 - 10 ppm - 55 sec
0 - 100 ppm - 25 sec
0 - 1000 ppm - 10 sec
Power requirements: 115/230 VAC +/- 10%; 50/60 Hz; less than 5 W
Box dimensions: 4 ½”w x 8”h x 2 ½”d
Weight 5 lbs

AMI Portable Oxygen Analyzer Manual

•

26

Disclaimer
Although every effort has been made to assure that the AMI analyzers meet all their performance specifications, AMI
takes no responsibility for any losses incurred by reason of the failure of its analyzers or associated components. AMI’s
obligation is expressly limited to the analyzer itself.
In particular, although the AMI analyzer is designed to be intrinsically safe it has not at the time of writing been approved
as such.
The AMI analyzer is not designed as a primary safety device, that is to say it is not to be used as the primary means of
assuring personnel safety. In particular it is not designed to act as a medical instrument, monitoring breathing air for
correct oxygen concentration, and should not be used as such when it is the only safety device on the gas system.
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Material safety data sheets (MSDS)

MSDS.1. Sensor type P1, P2, T1
MSDS.1.1. Product Identification
Product name:

Oxygen sensor, class P1, P2, T1

Manufacturer:

AMI Inc

Address:
Phone:
Date of last revision:
Emergency phone number:

(714) 848-5533
11/5/99
(714) 848-5533

MSDS.1.2. Physical and chemical data
Composition:
The sensor body is made of silver and gold plated brass with a glass-epoxy GR4 circuit board material, with a mylar
covering.
It contains the following substances:
Common name
Potassium hydroxide
solution 15%

Formula
KOH

Concentration
15%; 1-5ml

CAS number
1310-58-3

Lead

Pb

pure, 3-20 g

7439-92-1
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Character of individual components:
KOH (pure)

Pb (pure)

Melting point/range

360°C

328°C

Boiling point/range

1320°C

1744°C

Specific gravity

2.04

11.34

pH

N/A

N/A

Infinite

Insoluble

Odorless white or yellowish
crystals

odorless gray metal

Component

Solubility in water
Appearance and odor

MSDS.1.3. Fire and explosion hazard data
Flash point:

N/A

Flammable limit

N/A

Extinguishing media:
Special fire fighting equipment:

Unusual fire and explosion hazards:

LEL:

N/A

UEL

N/A

No special agents recommended.
Wear NIOSH/OSHA approved self-contained breathing
apparatus and protective clothing to prevent contact with skin
and eyes.
Emits toxic fumes under fire conditions.

MSDS.1.4. Reactivity data
Stability:
Incompatibilities:

Hazardous decomposition byproducts:
Hazardous polymerization:
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MSDS.1.5. Health hazard data
Primary route of entry:
Exposure limits:

Ingestion, eye/skin contact
OSHA PEL: 0.05 mg/cu. M. (Pb)
ACG1H: 0.15 mg/m3 Pb; 2 mg/m3 KOH

Effect of overexposure: Ingestion:

Effect of overexposure: Eye:

May be fatal if swallowed. The electrolyte will cause a
burning sensation; the lead will lead to symptoms such as
loss of sleep, loss of appetite, metallic taste and fatigue.
The electrolyte is corrosive: it will produce a burning,
soapy sensation, irritation or severe chemical burns.

Effect of overexposure: Dermal:

The electrolyte will cause a soapy, slippery feel, and
eventually a burning sensation. It may cause irritation and
chemical burns.

Effect of overexposure: Inhalation:

Inhalation of the electrolyte will cause severe irritation and
chemical burns.

Signs/symptoms of exposure:

The electrolyte is harmful if swallowed, inhaled or
absorbed through the skin. It is extremely destructive to
the mucous membranes, stomach, mouth, upper respiratory
tract, eyes and skin.
The lead will lead to symptoms such as loss of sleep, loss
of appetite, metallic taste and fatigue.

Medical conditions aggravated by exposure:

Persons with pre-existing skin disorders, eye conditions or
impaired respiratory function may be more susceptible to
these substances. Lead exposure may aggravate disease of
the blood and blood forming organs, hypertension, kidney
damage, nervous and possibly reproductive damage.

Carcinogenity:

IARC: lead is classified as a class 2B carcinogen - possibly
carcinogenic to humans.

Other health hazards:
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MSDS.1.6. 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.

Ingestion:

Inhalation:

Give large amounts of cold water. Do not induce vomiting.
Seek medical attention. Do not administer liquids to an
unconscious person.
Liquid inhalation is unlikely. If it occurs, remove to fresh
air and seek immediate medical attention.

MSDS.1.7. Handling information
NOTE: Oxygen sensors are sealed and under normal circumstances their contents do not present a health hazard. The
following information is given as a guide in the event of a leak.
Hygienic practices:

Wash hands after handling

Protective clothing:

Rubber gloves, chemical splash goggles.

Clean up procedures:

Wipe down the area several times with a wet paper towel,
using a fresh towel each time.

Protective measures during cell replacement:

Before opening the bag containing the sensor, check the
sensor for leakage. If any is found, do not open the bag. If
there is liquid around the sensor installed in the instrument,
put on gloves and eye protection before removing it.

Disposal:

Must be in accordance with all applicable federal, state and
local regulations.
Both lead and potassium hydroxide are considered
poisonous substances and are regulated under TSCA and
SARA title III.

EPA waste number:
California waste number:
DOT information:

D008
181
RQ Hazardous Waste Solid N.O.S. (lead), 9, UN3077, PG
III

NOTE: The above information is derived from the supplier's MSDS. This information is believed to be correct, but is
not necessarily inclusive and should be used only as a guide. AMI inc. shall not be held liable for any damage arising out
of using or abusing this product.
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MSDS.3. Sensor type T2

MSDS.2.1. Product Identification
Product name:

Oxygen sensor, class T2

Manufacturer:

AMI Inc

Address:
Phone:
Date of last revision:
Emergency phone number:

(714) 848-5533
11/5/99
(714) 848-5533

MSDS.2.2. Physical and chemical data
Composition:
The sensor body is made of silver and gold plated brass with a glass-epoxy GR4 circuit board material, with a mylar
covering.
It contains the following substances:
Common name
Acetic acid

Formula
HC2H3O2

Concentration
5% w/v

CAS number
64-19-7

Potassium acetate

KC2H3O2

10% w/v

127-08-2

Lead

Pb

pure

7439-92-1
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Character of individual components:
HC2H3O2 (99%+)

Pb (pure)

KC2H3O2 (97%)

Melting point/range

16.6°C

328°C

292°C

Boiling point/range

118°C

1744°C

N/A

Specific gravity

1.05

11.34

1.57

pH

N/A

N/A

N/A

Infinite

Insoluble

72% @ 25°C

Clear colorless solution
with a strong vinegar-like
odor

odorless gray metal

Odorless, large white
melting crystal

40°C

N/A

N/A

427°C

N/A

N/A

Component

Solubility in water
Appearance and odor

Flash point
Autoignition
temperature:

MSDS.2.3. Physical hazards
Potential for fire and explosion:
The contents of the sensor are not flammable. There are no fire or explosion hazards associated with the sensor.
Potential for reactivity:
The sensor is stable under normal conditions of use. Avoid contact between the sensor electrolyte and strong acids and
oxidizing agents.
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MSDS.2.4. Health hazard data
Primary route of entry:
Exposure limits:

Ingestion, eye/skin contact
OSHA PEL: 0.05 mg/cu. M. (Pb)
ACGIH TLV: 0.15 mg/cu.m. (Pb)
OSHA PEL: 10ppm (TWA) (Acetic acid)
ACGIH TLV: 10ppm (TWA), 15 ppm (STEL) (Acetic
acid)

Effect of overexposure: Ingestion:

The electrolyte could be harmful or fatal if swallowed
Acetic acid Oral LD50 (RAT) = 3310 mg/kg
Potassium acetate Oral LD50 (RAT) = 3.25 g/kg

Effect of overexposure: Eye:
Effect of overexposure: Dermal:
Effect of overexposure: Inhalation:
Signs/symptoms of exposure:
Medical conditions aggravated by exposure:

Carcinogenity:
Other health hazards:

The electrolyte is corrosive. Eye contact may lead to
permanent loss of vision.
The electrolyte is corrosive. Skin contact may lead to a
chemical burn.
Unlikely, but avoid it anyway. Vapors are very irritating to
eyes and nose.
Contact with skin or eyes will cause a burning sensation.
Persons with pre-existing skin disorders, eye conditions or
impaired respiratory function may be more susceptible to
these substances.
IARC: lead is classified as a class 2B carcinogen - possibly
carcinogenic to humans.
Lead is a chemical known to the State of California to
cause birth defects or other reproductive harm. As the
sensor is used, lead acetate is formed. Lead acetate is
know to the State of California to cause cancer.

MSDS.2.5. Emergency and first aid procedures
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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.

Ingestion:

Give plenty of cold water. Do not induce vomiting. Seek
medical attention. Do not administer liquids to an
unconscious person.

Inhalation:

Liquid inhalation is unlikely. If it occurs, move to fresh air
and seek immediate medical attention.
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MSDS.2.6. Handling information
NOTE: Oxygen sensors are sealed and under normal circumstances their contents do not present a health hazard. The
following information is given as a guide in the event of a leak.
Hygienic practices:

Wash hands after handling

Protective clothing:

Rubber gloves, chemical splash goggles.

Clean up procedures:

Wipe down the area several times with a wet paper towel,
using a fresh towel each time.

Protective measures during cell replacement:

Before opening the bag containing the sensor, check the
sensor for leakage. If any is found, do not open the bag. If
there is liquid around the sensor installed in the instrument,
put on gloves and eye protection before removing it.

Displosal:

Must be in accordance with all applicable federal, state and
local regulations.

EPA waste number:
California waste number:
DOT information:

D008
181
RQ Hazardous Waste Solid N.O.S. (lead), 9, UN3077, PG
III

NOTE: The above information is derived from the supplier's MSDS. This information is believed to be correct, but is
not necessarily inclusive and should be used only as a guide. AMI inc. shall not be held liable for any damage arising out
of using or abusing this product.
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Glossary of Terms

Accuracy
A loose term. In general with analyzers when we use the word "accuracy" we really mean "repeatability", the
degree to which an analyzer can repeat the same measurement reading on the same gas. All analyzers really
compare the measured gas against a known standard, and the accuracy of their measurement is therefore
dependent upon this standard.
Come-down
A term referring to the operation of an analyzer reducing its reading from a high level to a low or zero level. For
trace analyzers this can be quite long, as it can take a long time for the fnal traces of oxygen to diffuse out of the
gas sampling system.
Electrochemical
A type of chemical reaction which produces an electrical current as part of the reaction. In this case, the oxygen
sensors produce an electrical current in proportion to the amount of oxygen present at their membrane surface.
LCD
Liquid Crystal Display - a form of digital display suitable for reading in bright light conditions. The display
degrades below about -20C and above about 60C.
Membrane
A thin layer of permeable material (normally teflon or a similar flouro-carbon) that controls the rate of diffusion
of oxygen into the electrochamical sensor. It also controls the rate of difusion of electrolyte out of the sensor. If
the membrane is torn the sensor must be discarded.
Output - voltage or current
An analog voltage or current proportional to the oxygen measurement as a percentage of range, suitable for
driving a chart recorder or computer input.
Process
Refers to the sample that is supposed to be analyzed. Typically an analyzer measures the product of a chemical
or physical process, and this is generally referred to as the "Process"
Range
The operational range of measurement of the analyzer. This is set by its amplifier sensitivity and the resolution
of its ADC. AMI analyzers use a very sensitive ADC with highly stable electronics such that only one change of
sensitivity is required from 0.1ppm to 25% oxygen concentration. The display is scaled so that the reading is as
clear as possible, all automatically with no user involvement required.
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Response
The response time of an anlyzer is defined as the time taken to go from the beginning of a noticeable change to
90% of the final level. The beginning is often defined as 10% of the final level. This is also called the "t90"
time. The transit time of the gas is not included in this measurement.
RFI
Radio Frequency Interference. All analog circuits are prone to interference from high level radio frequencies,
and special precautions must be taken to prevent this. The quality of such design is referred to by the acronym
EMC, or electromagnetic compatibility - the property of being compatible with any practical electromagnetic
environment.
Span
To calibrate the upper end of the range of measurement, as opposed to the bottom end or zero. Generally this is
done by exposing the sensor to a gas of known concentration, and making the analyzer read that value.
Trace
Low levels of, in this case, oxygen. This term is used to describe unwanted levels of oxygen as a contaminant,
typically in the low ppm levels.
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