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After the testing screen is displayed and the temperature reaches 200°C, gently open
the lid and carefully remove the small weight.

Wait for the end of the test.

Press [Menu].

Use the up or down arrow key to highlight the STORED DATA MENU.
Use the up or down arrow key to select VIEW STORED DATA.

Use the up or down arrow key to highlight the DRIFT TEST.

Record the START WT and the END WT.

The following example shows how to calculate the unit's drift.

Start Wt. 20.0255 g

- End Wit. 19.9984 g
Difference 00.0271 g

- Less Removed Wt 00.0200 g
Total Drift 00.0071 g

The total drift value must be 0.000 £0.010 grams. Repeat the test several times for
precision studies.

Should the unit fail this test, repeat the test one more time. It is possible that a random air
current or other phenomenon caused the unit to fail. If the unit's memory is erased, it will

fail a drift test every time. If the second drift test does not pass, call Arizona Instrument at
1-800-528-7411 or 1-602-470-1414 for assistance.



APPENDIX B - CHEMICALS INDUSTRY PARAMETER
DEVELOPMENT

The following are general guidelines for developing parameters for testing dry and liquid chemical
samples, including correlation work, suggested starting parameters for testing your materials, and
sample handling and testing techniques.

To ensure optimum and efficient correlation to a standard (primary) reference method,
statistical reproducibility of your MAX-2000XL test method, and to document your work,
take a large supply of sample and do the following:

1.

Test three samples using your air or vacuum oven, KF titrator or old moisture analyzer that
you consider a primary method. Calculate the mean and standard deviation of the results and
record them on a copy of the MAX-2000XL Test Data sheet on page 84.

According to the following guidelines (or your technical sales representative’s direction),
choose parameters to run your first sample on the MAX-2000XL. Record the parameters on
the same copy of the MAX-2000XL Test Data sheet, along with the starting sample weight,
result and length of your first test.

Adjust parameters until correlation with your primary method results is achieved. Your
technical sales representative can assist you if you are unsure of how to proceed. In general,
the change that makes the biggest impact on results is temperature. Other changes that can
greatly impact your results are ending criteria and sample size.

When you have achieved correlation, run a total of 5 tests utilizing the exact same

parameters and record the results on the copy of the MAX-2000XL Test Data sheet. Record
comments on any special sample handling or testing techniques used, and calculate the mean
and standard deviation of your 5 tests, and compare them to your primary method results.

If the numbers are statistically similar and your deviations are acceptable, you have
demonstrated the MAX-2000XL’s equivalency. If your results are good and you would like
to improve your test times, or if you want to improve the results, contact your technical sales
representative for assistance.

Recommended Starting Points for Establishing Parameters (Programs) in the Instrument:

Go to the instrument’s “Memory Start Menu.” Choose “Add/Edit Memory Start” and select an
empty memory start position to define. After giving your program the sample name use the

following guidelines to define the parameters for testing in the MAX-2000XL.

TEMPERATURES: You will want to use a temperature that is high enough to drive off all the

moisture but does not degrade the material in any appreciable way.

Test Temperature:  For pharmaceutical samples, start with your oven temperature and

adjust from there. For other products, start with a temperature 20
degrees above your oven temperature and adjust from there.

Hi-Start Temperature: 025
Idle Temperature: 050
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* If you are measuring percent moisture in a sample and your MAX-2000XL result is low
compared to your primary method, increase your temperature in 10 degree increments. If
your MAX-2000XL result is high compared to your primary method, reduce your
temperature in 10 degree increments.

* If you are measuring percent solids in a sample and your MAX-2000XL result is low
compared to your primary method, reduce your temperature in 10 degree increments. If
your MAX-2000XL result is high compared to your primary method, increase your
temperature in 10 degree increments.

ENDING CRITERIA: You may want to use auto or manual predict to start your testing. In
general, and except when testing liquid samples, predict produces quicker results than rate ending
criteria. If the accuracy and/or reproducibility obtained are not acceptable, try working with rate
ending criteria. The appropriate rate ending criteria will vary depending upon the type of material
you are testing, but in general you may want to start with the following guidelines:

Description Suggested Rate
For dry powdered, crumbly or granular samples 0.25%/minute
with expected moistures above 10 percent

For powdered, crumbly or granular samples with ~ 0.10%/minute
expected moistures from 1-10%

For powdered, crumbly or granular samples with ~ .05%/minute
expected moistures below 1.0%

Water-based solutions (for % solids testing) 0.25%/minute
Solvent-based solutions (for % solids testing) 0.10%/minute

» If your test times are long and the rate “bounces” or “stagnates” as you watch the rate
decrease during the testing process, your rate may be set too low. Increase it until desired
results are obtained. If your test times are short and a review of the graph shows that the
drying curve has not flattened out, your rate may be set too high. Decrease it until desired
results are obtained.

» For guidance in optimizing the ending criteria for your particular samples, contact your
technical sales representative at 1-800-528-7411 or 1-602-470-1414 for assistance.

SAMPLE SIZE OPTIONS: You may use the table below for deciding upon the best sample
size to use in the instrument when you first start testing a new material. Your technical sales
representative can answer any questions you might have if your material would not lend itself well
to the sample sizes suggested in the next table.

_ Suggested Sample Size &
Description Sample Size Windows
For dry powdered, crumbly or granular or samples with expected 20, £5¢
moistures above 10 percent
For powdered, crumbly or granular samples with expected moistures 30, .59

from 1-10%
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For powdered, crumbly or granular samples with expected moistures 60, £5¢
0.1-1.0%

For powdered, crumbly or granular samples with expected moistures 109, £5
below 0.10%

Water-based solutions (for % solids testing) 1lg, £39
Solvent-based solutions (for % solids testing) 1g, £5¢

TARE OPTIONS: The tare options allow you to select the accuracy of the pan and sample
tares, according to the environment you are operating in and the material you are testing.

In general:
Fast or standard pan tares are used in environments where there is heavy equipment
operating, or other vibration.
Low moisture and ultra low moisture pan tares work best when the instrument is used in a
vibration-free, laboratory setting for testing low moisture samples. They are more accurate
but require more time for the balance to settle out.
A 3-second sample tare is recommended for most chemical products.

Occasionally your technical sales representative may recommend another sample tare option,
depending upon the type of material you are testing. See the following table for pan tare
recommendations based upon the general type of product you will be testing:

Description Suggested Pan Tare Options
For dry powdered, crumbly or granular or samples Fast (prod. floor)
with expected moistures above 10 percent Standard (lab)
For powdered, crumbly or granular samples with Fast (prod. floor)
expected moistures from 1-10% Standard (lab)
For powdered, crumbly or granular samples Standard (prod. floor)
with expected moistures 0.1-1.0% Low Moisture (lab)
For powdered, crumbly or granular samples Low Moisture (prod. floor)
with expected moistures below 0.10% Ultra Low Moisture (lab)
Water-based solutions (for % solids testing) Fast (prod. floor)

Standard (lab)
Solvent-based solutions (for % solids testing) Fast (prod. floor)

Standard (lab)

RESULT DISPLAY OPTIONS: You may choose for your results to print out in % moisture, %
solids or dry weight %.

LIFT COMPENSATION: For most products, the default setting of 100% is appropriate. If

your expected moistures are below 0.1% or if you are working with freeze dried material,
adjustments may be appropriate.
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Lift compensation is one of the last parameters you should adjust to achieve correlation with your
primary test method. If your test results are repeatable but slightly high or slightly low, this is
where lift compensation can benefit you. In general, the higher the lift percentage, the lower your
ending moisture value will be; the lower your lift percentage, the higher your ending moisture
value will be.

Suggested Sample Handling and Testing Techniques for Dry and Liquid Samples: In
general, use waffle pans for testing dry, granular or crumbly material, and flat pans for testing
liquid samples. Mix up sample in the bottle so that the sample you test is representative of the
batch.

DRY SAMPLES: Sprinkle the sample evenly over the surface of the waffle pan. If you prefer,
you may place the appropriate amount of sample in the center of the pan, then remove the pan
from the balance and place it on a flat surface. Agitate and turn the pan so that the sample evenly
covers the surface of the pan. Replace the pan on the balance and close the lid to begin the test.

LIQUID SAMPLES: If your test times are long or your sample skins over, bubbles up or
splatters when being tested, we recommend using filter paper with your flat pans. The filter paper
(when used) is tared with the pan before the sample is added. (For improved precision in testing,
pick up the pan and filter paper and fan it back and forth a few times, BEFORE adding sample to
the pan.)

» Speed is the name of the game when testing liquid samples. When applying sample to the
filter paper with a syringe or pipette, do it quickly in a spiral (inside out or outside in)
motion. If the target sample size is 1 gram, +/- .5 grams, don’t stop applying sample when
the instrument starts beeping at 0.5 grams but continue to apply sample until the digital
display reads approximately 1 gram. Close the lid to start the test.

» For extremely volatile samples, use the following syringe test procedure, or contact your
technical sales representative at 1-800-528-7411 or 1-602-470-1414 for assistance.

> Syringe Test - The purpose is to account for the weight loss of material that normally

would evaporate during the sample loading process. By weighing the material in the

syringe before and after loading, a more accurate start weight can be entered. An

external balance with 0.1 mg resolution is required for this function.

» To run a syringe test, highlight SYRINGE TEST and edit it to ON.

» Return to the Main Test Screen and press “START” to run a test as you normally
would.

» REMEMBER TO RECORD THE WEIGHT OF THE SYRINGE WITH THE
SAMPLE IMMEDIATELY BEFORE LOADING.

» Load the sample onto the sample pan and immediately re-weigh the empty syringe.

» Subtract the empty syringe weight from the loaded syringe weight and record the
dispensed sample weight. The instrument will ask you to enter this weight as a
new start weight at the conclusion of the test. If no weight is entered, the result
will be invalid and must be discarded.
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Even when using filter paper, your sample may sit atop the filter paper, skin over, or
bubble up during testing. If either of these occur, a technique called “flip and squish” may
be used to successfully test your material. Your technical sales representative can assist
you with this technique.

> FOIL TEST - The purpose is to aid the tare of the sample pan and a foil upon which
the sample is sprayed or otherwise deposited. By pre-weighing the foil, its weight may
be stored in memory and subtracted from the sample weight during test. The result is
more accurate testing of the sample’s moisture content.

» To run a foil test, highlight and select Foil Weight Setup in the Setup Menu.

» Follow the displayed prompts to weigh, identify, and store the weight of up to 25
foils.

» Edit the test parameters for a Memory Start ID location to include the Foil Tare
option. (Add/Edit Memory Start, Edit Test Parameters, Tare Option, Special
Options, Foil Tare Edited to on.)

» When sprayed foils are ready for test, run the test as normal except for the entry of
the foil identification data when prompted.
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APPENDIX C - FOODS INDUSTRY PARAMETER DEVELOPMENT

These pages are designed to be a quick reference for the foods industry. For detailed instructions
on the instrument's operation and instructions on Balance and Temperature Calibrations, please
see the appropriate sections earlier in this manual.

The Computrac MAX-2000XL is designed to remain powered up at all times. When it is not in
use, keep the lid down. The light behind the Liquid Crystal Display (LCD) will turn off after a
period of inactivity to conserve energy. The display can still be seen but appears dim. Press any
key to restore the back light to illuminate the LCD.

TESTING SAMPLES:

Testing the same product:
* The name is showing under "TEST PRESS START."
* Press the "START" button from this screen to begin a test.
> |f the Start Temp Control is enabled, the instrument must be warmed up to an idle
temperature (usually set at 80 degrees) before you start a test.
> If your instrument shows the word “OFF” at the top of the thermometer display you
will need to turn the idle temperature on. To do this, press the “MEMRY” key, move
the highlight bar to the name of the product you will be testing next and press the
“START” button. A few seconds later press the “QUIT” button. Keep the lid closed
until the temperature at the bottom of the thermometer shows 80.
> If the temperature shown at the bottom of the thermometer is below 80 degrees, keep
the lid closed until the temperature increases to 80.
> |f you have just completed a test and the temperature at the bottom of the display is
above 80 degrees, open the lid, let the unit cool down to 60 degrees and then close the
lid. The unit will quickly heat back up to 80 degrees.
* Follow the instructions on the screen to tare the empty pan.
*  When instructed to “LOAD SAMPLE” you can add the sample in different ways.
> For example:
» You can sprinkle the sample across the pan, covering as much of the surface of the
pan as possible.
» You can also place the sample in the center of the pan until the instrument beeps,
remove the pan from the tray support, spread the sample around to cover as much
of the pan as possible and place the pan back on the tray support.

Testing a different product than the one last tested:

* From the Main Test Screen, press the “MEMRY” key, move the highlight bar to the name
of the product you will be testing, and press the “START” button. If the Start Temp
Control is enabled, an alarm will sound if the actual temperature is 2 degrees greater than
or less than the idle temperature. If the Start Temp Control is not enabled, do the
following.
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> |f the temperature shown at the bottom of the thermometer is below the idle
temperature, usually 80 degrees, by more than 2 degrees, press “QUIT,” keep the lid
closed until the temperature increases to the idle temperature and press “START.”

> If you have just completed a test and the temperature at the bottom of the display is
above 80 degrees, open the lid, let the unit cool down to 60 degrees, and close the lid.
The unit will quickly heat back up to 80 degrees. Press “START” when the idle
temperature is reached.

» Follow the instructions on the screen to tare the empty pan.

*  When instructed to “LOAD SAMPLE”, either sprinkle the sample across the pan covering
as much of the surface of the pan as possible or put the sample in the center of the pan
until the instrument beeps, remove the pan from the tray support, spread the sample
around to cover as much of the pan as possible and place the pan back on the tray.

Start Button: When you push the start button the heater in the instrument shuts off. During the
time the instrument tares out the sample pan, you load the sample and the instrument tares the
product, the instrument is cooling down. For this reason, be ready to load the sample as soon as
the “LOAD SAMPLE” prompt comes up on the screen. If you are unable to load the sample
when the prompt appears, quit the test and start again once you are ready to proceed.

Sample Handling Products that require moisture testing are usually hygroscopic, meaning that
they pick up or release moisture from the air. For this reason it is very important that the product
be kept in an airtight container and filled to the top to avoid an air space until you are ready to
test it. Also, a warm sample taken from a production line will immediately begin to pick up
moisture as it begins to cool. Placing it in an air tight container will, in most cases, eliminate this
problem.

Sample Prep The smaller the particle size, the faster and more accurate the test results will be.
Most products are ground in a blender or food processor. It is important that the grinding
process does not heat up the product such that it loses moisture in the process. Running the
grinder for 15 seconds, waiting 10 seconds and running the grinder another 15 seconds will
usually eliminate this problem.

Entering or Changing Sample/Product Test Parameters From the main test screen which
displays the thermometer, press the “MENU” key and then select the “MEMORY START
MENU.”

* To enter new parameters;

> Select “ADD/EDIT MEMORY START,” highlight a blank memory start position, and
press “SELECT.”

> Highlight the parameter you wish to add or edit and press “SELECT.”
» Press “SELECT” or “EDIT” to enter your changes.
» After making your changes, press “QUIT” and “ACCPT” or “CANCL.”
» When finished, press “ESC” until you return to main test screen which displays the

thermometer.
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To copy information from a similar memory start;

Select “REORDER MEMORY START.”

Highlight the product memory start you would like to copy.

Press “FROM” and move the highlight to an empty memory start position.

Press “TO” and the copied sample name appears.

Press “ESC” once and highlight “ADD/EDIT MEMORY START.”

Press “SELECT.”

Change the sample name and any other test parameters that might need to be changed

for running the new product.

> Press "SELECT' or “EDIT” to enter your changes.

> After making your entries, press “QUIT” and “ACCPT” or “CANCL.”

> When finished, press “ESC” until you return to main test screen which displays the
thermometer.

YYVYVYVYYVY

To change test parameters within an existing memory start;

> Select “ADD/EDIT MEMORY START” and highlight the memory start position you
wish to change.

> Press “SELECT.”

> Change the appropriate test parameters.

> Press “SELECT” or “EDIT” to enter any changes.

> Press “QUIT” and “ACCEPT” or “CANCEL.”

> When finished, press “ESC” until you return to the main test screen which displays the
thermometer.

Parameter Development (general) - Correlating the Computrac to a standard reference method

Note: When testing products from various stages of the process it is critical that the product be
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handled such that it is in the same condition when tested in the reference method as it is in
the Computrac. To prevent the product from gaining or losing moisture, it should be
placed in an airtight container, filled to the top to eliminate any air space in the container.
If the product is tested when it is warm in the Computrac and at a cooled state or
equilibrated state in the reference method there may be variations in the results due to
variations in the moisture level of the product.

Pull enough product sample (about 1 pound of dry sample and 20-24 ounces of liquid
sample) to conduct at least three (3) standard reference method tests, up to ten (10)
parameter development and five (5) repeatability tests on the MAX-2000XL.

The following three areas of testing will be used to develop and verify parameters.

> Run at least 3 samples utilizing your standard reference method. Calculate the mean,
standard deviation and coefficient of variation (if used).

> Establish test parameters on the MAX-2000XL using a sample from the same batch
tested in the standard reference method.



> When correlation is achieved, run 5 tests on the MAX-2000XL and calculate the
mean, standard deviation and coefficient of variation.

CHOOSING PARAMETERS

TEST TEMPERATURES:

Idle Temperature - Set the “IDLE Temperature” to 80 degrees and be sure the
instrument is between 75 to 85 degrees when you start a test. You can determine this, by
looking at the bottom of the temperature display, which is positioned to the right on the
main screen. If the Start Temp Control is on and the temperature is greater than +/-2 °C
of the Idle Temperature when the “START” is pressed, an alarm should sound and a
warning appear on the display.

Test Temperature - Set the test temperature high enough to pull off the moisture but not
to degrade the material. A good starting point is to set the temperature 25 degrees higher
than your reference method. If this temperature gives a moisture result higher than your
reference method by 0.5% or more, lower the test temperature in 5 degree increments
until the MAX-2000XL results correlate to your reference method. If the MAX-2000XL
result is lower than your reference by 0.5% or more, increase the test temperature by 5°C
increments until the MAX-2000XL results correlate to your reference method. If MAX-
2000XL results are within 0.5% of your reference method, see the instructions under
ending criteria. (If your reference results are in solids reverse the instructions. Increase by
5°C if the solids are higher and decrease by 5°C if they are lower.) Samples may darken
in color for the MAX-2000XL to give the same result as your standard reference method.
Test HiStart Temperature - Although most testing done in the Food industry is done
using a single test temperature, on occasion a product will work well using a HiStart
temperature which can provide a faster test time. These products are usually high in
moisture (80% or more). When using HiStart, set the “HISTART” temperature 20
degrees higher than the “TEST TEMPERATURE.”

Ending Criteria (EC): The two ending criteria most common in the Food Industry are Rate and
Predict. In most cases, using the Rate Ending Criteria will give you the most accurate result. The
Prediction Ending Criteria will give you a slightly faster test time but is usually not as accurate as

Rate.

RATE - For a final result in percent moisture, set the rate value as follows:

> For moisture content below 3.0 percent, begin with a rate of 0.10% per minute.

> For moisture content between 3.0 to 50.0 percent, begin with a rate of 0.30% per

minute.

For moisture content above 50 percent, begin with a rate of 0.50% per minute.

With the temperature set as described above, adjust the Ending Criteria Rate up or

down to bring the MAX-2000XL's mean result as close to the reference method’s

mean as you would like.

> |f the MAX-2000XL's moisture result is higher than the reference method’s result,
increase the rate by .10% increments. If the MAX-2000XL's moisture result is lower
than the reference method, decrease the rate by .1% increments.

>
>
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> |f the final result is to be in solids, reverse the instruction above. Lower the rate by .1
percent if the MAX-2000XL's results are above the reference and raise the rate if they
are below the reference method.

NOTE:Do not make any rate adjustment unless you have found a temperature that brings the
MAX-2000XL results close to the reference method result.

» PREDICT - Begin by using “PREDICT,” “MANUAL SELECT CRITERIA,” with the
default values of "End Test When Actual Is Within 90% of Predicted Value™ and "Stability
Is Less Than .010.”
> If this does not give you accurate or repeatable results, adjust the percent of predicted
value and/or stability value in small increments to improve repeatability.
> Contact your AZI Technical Sales Representative at 1-800-528-7411 or 1-602-470-
1414 for assistance with additional adjustments in the predict mode.

SAMPLE SIZE: Most food applications use a sample size of 3 to 8 grams with a sample
window of 0.3 to 0.5 grams. The larger sample sizes usually increase test time.
* Begin with 3.0 grams and a window of 0.5 grams.
* Increase the size of your sample if it is not homogeneous or if your results are not
repeatable.
» If your samples are homogeneous, you are satisfied with the repeatability, but you would
like faster test times, decrease the sample size .

TARE OPTIONS
* Pan Tare - use "STANDARD" or "FAST"
e Sample Tare - use "START AFTER 3 SEC" tare.

The Test Data Sheet on page 84 has been developed to assist in parameter development. Use
copies of it to assist in tracking parameter changes and logging results.

For assistance with parameter development or if at any time you are not satisfied with the speed

or accuracy of your test results please contact your technical sales representative at 800-528-7411
or 602-470-1414 for assistance.
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APPENDIX D - PLASTICS INDUSTRY PARAMETER DEVELOPMENT

To obtain a current “Suggested Operating Parameters Guide” please contact your Technical
Sales Representative. This guide is updated regularly with the latest resin application parameters.

The following are guidelines for developing parameters.
TEST TEMPERATURE: See “Suggested Operating Parameters Guide”
HISTART TEMPERATURE: 25°C for all resins

IDLE TEMPERATURE : 100°C for all resins unless otherwise noted in “Suggested Operating
Parameters Guide”.

ENDING CRITERIA: Always use END TEST ON RATE.

Some samples contain more than one volatile material, for example nylon resins with large
amounts of unpolymerized material (Caprolactam). In these cases, the rate will fall to some fixed
value when all the moisture is evaporated, but while the monomer is still evaporating. The
graphical display available from the Main Test Screen screen is of great help in visualizing these
cases. The rate ending criteria, if set above the rate of monomer volatilization, may give the best
results. See the “Suggested Operating Parameters Guide” for the actual rate to program for any
given resin.

SAMPLE SIZE OPTIONS: See “Suggested Operating Parameters Guide”. The operating
guide will always direct you to use either 18 to 22 grams, or 28 to 32 grams, depending on
moisture specification. Smaller sample sizes may not evolve enough moisture for accurate and
repeatable results.

TARE OPTIONS: Pan tare - always use Ultra-low moisture tare. Sample tare - use five
seconds or eight seconds.

REPORT ITEMS TO PRINT: Exclude the following and any other items you do not wish to
be included in the printout of results:

End Wt.
End Rel.
Rel. Tgt.
End Stab.
Stab. Tgt.
REPORT CONTROL OPTIONS: Select options of your choice.

RESULT DISPLAY OPTIONS: Setto MOISTURE.

71



LIFT COMP PCT: See “Suggested Operating Parameters Guide”.

SUGGESTIONS FOR PELLETIZED RESIN: Call your technical sales representative at 1-
800-528-7411 or 1-602-470-1414 for training prior to setting up the MAX-2000XL or beginning
any testing.

Be certain that the Outside Shroud Gasket, AZI p/n 300-0114, shown in Figure 3 is in place
around the outside of the balance cover. This gasket is in addition to the one which is glued to
the top of the balance cover.

Review carefully the sampling instructions on page 73 in this section of the manual. You will note
that a glass container is recommended for sampling, with a plastic bottle as an alternative.

After setting parameters for a resin, check to ensure that each parameter has been properly set.
This can be done by printing the test parameters and visually checking the printout for parameter
errors, or by quickly viewing the parameters manually and checking each for proper setting.

Sample distribution: It is important that the sample be spread evenly across the surface of the
sample pan. This is easily achieved by pouring or spooning sample onto the center of the pan.
When desired amount of sample has been placed on the pan, remove the pan with sample from the
three armed pan support and place it on the counter top. Shake the pan back and forth to spread
the sample evenly on the pan. Replace the pan with sample in the test chamber. Center it on the
support, so that the shroud will not close on the rim of the pan when the lid is closed. Test begins
automatically when the lid is closed.

It is important that the above procedure be completed as quickly as possible. Leaving the lid open
longer than necessary will have a negative impact on the test result.

TESTING PLASTIC PARTS: Call your Sales Representative at 1-800-528-7411 for guidelines
and suggestions for testing parts.

CONTAINER RECOMMENDATIONS FOR RESIN SAMPLES: When sampling resin for
moisture determinations, the sampling container is very important. The container used for holding
the sample must protect the sample from absorbing moisture during the time the sample is in the
container.

The container used for sampling must be one which can be tightly sealed. If the sample is

collected in an open container, and is left open for a few minutes prior to testing, it will absorb
moisture from the air, and the test result will not be valid.
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The sampling container must be filled to the top. If the container used for sampling is only
partially filled, the resin will absorb moisture from the air in the container. Once filled, the
container should not be opened until the analyzer is ready to receive the sample. The sample
should be added quickly, and spread evenly over the surface of the sample pan.

When testing resins for moisture with the MAX-2000XL Moisture Analyzer, best results are
achieved if the resin is cooled prior to testing. A small bottle is recommended so that the resin
cools as quickly as possible. The container should be filled to the top with resin, and the
container should be capped immediately to prevent the resin from absorbing moisture from the
ambient atmosphere. The resin can be tested as soon as the container is cool to the touch.

Arizona Instrument LLC recommends a 2 ounce (60ml) glass bottle. A plastic bottle

made of non-hygroscopic resin can be used if testing is to be accomplished within one hour of
sampling. The 1995/1996 Fisher catalogue lists the following bottles which we recommend for
sampling resin. They hold enough for one or two tests, and they cool more quickly than the four
ounce bottles.

GLASS BOTTLES: Wheaton “800" Redi-Pak clear medium rounds with caps - TFE-lined
closures

Fisher Catalogue Number Size Screw Cap Size
02-911-166 20z. 38 - 400
01-911-167 4 0z. 48 - 400

PLASTIC BOTTLES: Nagene wide mouth polyethylene bottle for chemicals and specimens

Fisher Catalogue Number Size Screw Cap Size
02-893-5B 20z. 38 - 400
02-893-5C 40z, 48 - 400

The two ounce plastic bottles are not recommended for resins dried at temperatures above
approximately 240°F.

SAMPLING METHOD - PELLETIZED RESINS

The following sampling procedure will assist you in handling your resin from the dryer to the
analyzer in a way which will minimize moisture changes in the resin prior to testing.

Place sample in a container with a lid which seals tightly. A glass container is preferable because
it is impervious to moisture. If a container other than glass is used, it must be tested to ensure
that the resin it contains will be protected from an increase in moisture content for an appropriate
period of time. A sturdy plastic container is generally acceptable if testing is to be immediate.
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For best results, cool the sample prior to testing. The container of resin should be cool to the
touch. Because a large container will take longer to cool, a small vial which will hold just enough
resin for one or two tests is best. A small vial will cool in about fifteen minutes, while a large
container may require thirty minutes to cool.

If sample is to be obtained from a dryer, the sample should be taken from a point in the dryer at
which the resin will be at or near its driest point as it moves through the dryer. Ensure that the
resin is not obtained from a dead space where there is little movement of resin occurring,
therefore not drying the resin adequately.

When obtaining sample from a dryer or other container, fill the sampling container to the top and
quickly seal tightly so that it will not absorb moisture from the atmosphere. The sampling
container should not be opened until the analyzer is ready to receive the sample.

If an undried sample is to be obtained from a gaylord or other container, a larger amount of
sample (perhaps two pounds) should be placed in a mixing container large enough (about one
gallon) to half fill the container. The sample should be shaken and mixed well. Pour a portion of
it into a regular sampling container from which sample can be added to the sample pan for testing.

If more than one test is to be run from one sampling container, it should be tightly resealed
immediately after adding sample to the sample pan so that the resin will not be exposed to the
ambient air any longer than necessary. The container should be shaken well to mix the sample in
the container prior to each test.

TESTING FOR PRECISION

The following procedure is designed for use when testing for precision or repeatability and is not
for use in normal, daily testing.

To check the precision of the MAX-2000XL Moisture Analyzer, variables which may affect the
results must be eliminated. The following procedure will help to obtain reliable results in your
testing.

SAMPLING: You will need a container with a capacity of one to two quarts. Fill the container
one half to three quarters full of the resin to be tested. Shake the container until the pellets are
well mixed in the container. This will reduce or eliminate the possibility of pockets of moisture
occurring in the sample which could bias the results of the testing. Transfer the resin immediately
to one of the following:

Several small glass or plastic containers which each hold thirty to sixty grams of sample.
A larger glass container or sturdy plastic container which will hold twelve to twenty ounces of

sample. Glass is better because dry, hygroscopic resins will not draw moisture through the walls
of a glass container.
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NOTE:  The resin may pick up a small amount of moisture during this process. Any increase in
moisture will be minimized if it is done quickly. Since we are testing for precision, not
accuracy, small changes in moisture during this preparation period is not something to

be concerned about.

If using several small vials, each containing enough resin for one test, fill them all to the top. If
using a larger container, holding enough sample to run several tests, fill the container about three-
fourths full. Let the resin cool until it is cool to the touch.

TESTING: Ensure that the MAX-2000XL has been powered on and the idle temperature
maintained at 100°C for at least one hour before testing begins. Press “START” and run a test,
following normal testing procedures. Remember that the sample must be evenly distributed over
the surface of the sample pan before the lid is closed. The easiest way to get good sample
distribution is to place the sample in a pile in the middle of the sample pan, remove the pan with
sample and place it on a flat surface. Shake the sample gently back and forth until the sample is
spread evenly in one or two layers.

When the test is complete, lift the lid and remove the sample pan with the sample. Place a new
clean sample pan on the pan support. Leave the lid up until the chamber has cooled to 60 °C.
Close the lid and let the chamber temperature recover to 100 °C.

Record the test results. If you are using a single container holding enough sample for several
tests, shake the sample bottle well before adding sample to the sample pan. Repeat this procedure
prior to loading sample for each test. Press “START” to begin the next test.

Run a total of five or six tests, recording test results following each test.

Press [Menu] on the MAX-2000XL display. Select STORED DATA MENU. Select
ANALYZE STORED DATA. Select each of the tests you want to be part of your statistical
analysis. Press “Calc” to display the mean, standard deviation and coefficient of variation. See

ANALYZE STORED DATA on page 34 for additional information on this calculation.

If you need assistance with parameter development or have questions concerning the operation of
the MAX-2000XL contact your technical sales representative at 1-800-528-7411.
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APPENDIX E -FOREST SERVICE GUIDE

INTRODUCTION

Computrac Moisture Analyzers are the most advanced instruments of their kind available today.
They have been designed to produce unequaled accuracy and repeatability, rugged enough to
withstand field use and accurate enough to be used in an analytical laboratory. They combine the
simplicity of thermogravimetric moisture measurement with the sophisticated control and
computational power of the microprocessor. For the optimum sample weight to determine
moisture content as accurately and quickly as possible, call your technical sales representative at
1-800-528-7411 or 1-602-470-1414 for assistance.

The Computrac MAX-2000XL can determine the dry weight basis moisture (volatile) content of a
sample weighing from one to 40 grams, and displays the result in easy to read digits. To display
results on a “dry weight basis” change the display results using the menu features described on
page 31, Result Display Options. The dry weight basis moisture content of the sample is
computed on a using the following formula.

Net Wet Weight - Net Dry Weight
Net Dry Weight
Moisture is driven from the sample by heating it in a small oven chamber using a pre-set

temperature. As the sample loses mass, a digital force balance measures its weight and signals a
microprocessor which controls the testing process and calculates moisture content.

X100 = M.C.%

The temperature range of the MAX-2000XL accommodates the drying of forest and rangeland
fuels (organic material), and the drying of soil samples and other inorganic material. Contact your
technical sale representative at 1-800-528-7411 or 1-602-470-1414 for assistance in parameter
development based upon the vegetation in your specific area. Temperatures which correlate with
values obtained from oven testing may be used. When the analyzer is idle between tests, a 50 °C
temperature setting maintains a warm oven chamber. If the analyzer has been turned off, allow the
unit warm up for at least 30 minutes prior to use.

POWER: For laboratory use, the Computrac Moisture Analyzers are powered by ordinary 120
VAC, 60 Hz service. The current draw is 8 amps when heating the sample and 1 amp when on
standby. For field use, a well-tuned portable electric generator rated at 2 kw or larger, used with a
line conditioner, provides adequate current to prevent a voltage drop when the heater element
cycles on. The use of a portable generator provides a degree of flexibility not available with other
methods of moisture analysis. However, since gasoline engines lose efficiency with altitude, a
generator that is adequate at sea level may not produce enough current at 7,000 feet.
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ROUTINE MAINTENANCE AND SHIPPING: Routine maintenance of Computrac Moisture
Analyzer consists of simply keeping the instrument clean and dry. Make sure that fuel or soil
particles do not accumulate in the oven chamber. When transporting the instrument, it should be
boxed in its original packaging, or in a shockproof container. Refer to page 6 for complete
packing details.

HEATER CONTROL: After power is applied to the heater, the control circuits monitor the rise
in oven temperature and heater circuits to detect any malfunction. If any problem is detected, a
system error message is displayed along with a brief description of the problem.

SAMPLING THEORY AND DESIGN: The Computrac Moisture Analyzer will provide a
quick, accurate measure of moisture content of the sample tested in the instrument. For the data
to be meaningful, it is important that you collect the number and type of samples that best
represent the physical and environmental conditions in which you are interested. If a particular
area is completely homogeneous, only one sample would be needed to represent the area -- no
matter how large. Unfortunately, this is rarely the case and it is necessary to carefully select
(stratify) your sample sites to document the variation between different sampling locations. An
alternative sampling method is to combine your samples into a composite that represents an
average for a particular site.

A large number of variables influence both fuel and soil moisture content, including season of the
year, size and type of particles, slope and aspect solar radiation, elevation, microclimate, and
atmospheric conditions such as cloud cover, air temperature, relative humidity and wind.
Knowledge of these numerous variables doesn't make sampling any easier, but it should make it
possible for the individual doing the sampling to do a better job of selecting areas for sampling
and in interpreting the results of the sampling effort.

The two key questions to be answered are
> Where to sample?
> How many samples to take?

There are no hard and fast rules for answering these questions, but it will help if you ask
> What specific, or general, physical or environmental conditions do you want the
samples to represent?
> From a practical standpoint, how much time do you have available to collect and
analyze these samples?

For example, sampling to provide fine fuel moisture information as input for use in Fire Behavior
Prediction Models on wildfires would be quite different from fuel sampling to develop moisture
trends in green, living vegetation or sampling to develop prescriptions for conducting prescribed
burning operations on a specific site sometime in the future.
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MOISTURE CONTENT TRENDS: There are three types of "trend” sampling to consider in
analyzing fuel moisture with the Computrac Moisture Analyzer. The LONG-TERM trend
involves primarily the sampling of green or living vegetation. Generally, moisture content
changes relatively slowly in these materials, and weekly sampling at a pre-established time and
location may be sufficient to plot these trends.

Dead fuels and some living fuels may exhibit diurnal or MEDIUM-TERM trends in moisture
content. If you are interested in these changes, sample frequently to reflect these variations. Three
times during a 24-hour period should be sufficient. Be sure to carefully stratify your sample.

Fine dead fuels (one hour time lag) represent the SHORT-TERM trend and the moisture content
of these materials fluctuates continuously throughout the day and night. It is difficult to develop a
trend for these fuels, but by sampling at the same location, and at the same time each day, a
general trend may be established. This trend can be affected by minor changes in the weather and
it may be useful to maintain a set of on-site notes on rainfall, cloud cover, relative humidity, etc.,
to accompany each day's fuel moisture sampling. This information can help explain changes in
both short and long-term trends in fuel moisture.

SITE SELECTION: As mentioned previously, there are many variables to consider in selecting
sites for moisture content sampling. However, for sampling fuels, a basic consideration should be
whether you want your samples to represent the most severe burning conditions; or if you want
your sample to reflect average or more moderate conditions.

Careful site selection will permit you to "stratify" your samples so that your results are easier to
interpret. The following table lists some site severity factors, and a few of the corresponding
environmental or micro climatic changes that might be expected to influence fine fuel moisture.

SITE SEVERITY POSSIBLE ENVIRONMENTAL CHANGES

FACTOR
High vs. Low Elevation | Fuel temp, air temp, rel. humidity recovery, solar radiation,
soil moisture
North vs. South Veg. types, fuel temp, M.C.% recovery, solar radiation, rel.
Exposure humidity, soil moisture
Open vs. Closed Solar radiation, wind, air temp, soil moisture
Timber Stand
Day vs. Night Rel. humidity, fuel temp, wind, air temp, solar radiation

Morning vs. Afternoon | Rel. humidity, air temp, wind, fuel temp

Cloudy vs. Sunny Rel. humidity, fuel temp, solar radiation
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Using this table as a guide, fuel sampling might be stratified by collecting a "set" of samples at
LOW elevation, on a SOUTH exposure, in an OPEN timber stand, during the AFTERNOON, on
a SUNNY day. Obviously, any variation or combination of the above might be used. The point is,
that the fuel sampler has the opportunity to SELECT the sampling site, thereby reducing the
variability that is inherent in determining moisture content of small samples of organic or
inorganic material.

NUMBER OF SAMPLES: To extend the previous sampling consideration further, five or ten
samples might be taken under the above conditions in a short period of time. A "composite"
sample might be made from these samples to produce an average fuel moisture value for the site.
However, a more common practice would be to analyze the moisture content of EACH sample
individually and then determine an average for the site. This would make it possible to determine
the variability between samples since there WILL be some variation when sampling in an
uncontrolled environment.

In determining the sampling intensity, a good rule of thumb is to use common sense and test
statistically if you are not sure if the variation is acceptable. (See the list of references at the end
of this supplemental guide, or consult any statistical reference book for an explanation of methods
for testing variability.) Intensive sampling is costly, and if some error can be tolerated, there is an
opportunity to effect some savings in both time and money.

SAMPLING DESIGN: Deciding on a sampling design may be as simple, or as complicated, as
you have the time and money to make it. It involves both HOW and WHERE you take the
sample. The HOW involves the physical task of collecting the material and storing the material in
air tight containers to protect it from moisture loss. More complex is the WHERE of taking the
samples. For research purposes, elaborate methods of randomization, replication and analysis may
be warranted.

For operational use on an on-going fire or on a prescribed burn, the fuel sampler must consider
other alternatives. Having neither the time, nor the money, for an elaborate design, use your best
judgment in determining what fuel moisture information is needed and where it should come from.
Frequently, it is necessary to not only select the site from which to sample, but also choose
specific locations within the site to ensure that the fuel moisture samples accurately reflect the
appropriate physical and environmental conditions that you are interested in. Transecting with
systematically spaced sampling points may be useful and provide an opportunity to eliminate some
bias in sampling. Again, use common sense in determining not only where to sample, but the
number of samples needed.

SAMPLE PREPARATION: To facilitate drying and ease of loading, reduce the sample
components to the smallest practical size. This can be done at the time of sample collection, or
immediately prior to loading the analyzer. The finer the particles, the more rapid the drying. Cut
pine needles into ¥2" - %" lengths using sharp pruning shears, break or cut up twigs, clip grasses
and shrubs into finer segments, and process duff and litter samples to fit within the edges of the
sample pan. Soil samples should be broken into finer particles by processing them through a 2mm
sieve prior to loading. Processing must be done quickly to prevent moisture loss.
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Protect the sample from moisture loss or gain by keeping it in an airtight, sealed container.
Samples should be processed promptly and not left for long periods of time before analyzing the
moisture content. Containers with a good moisture seal are an absolute necessity. Soil tins,
unused paint cans, mason jars and Nalgene bottles (autoclavable) are all satisfactory. As a last
resort, and if the samples are to analyzed with a minimum of delay (in the field), heavy, sealable
plastic bags may be used. Air should be forced out of the plastic bag and the bag tightly closed.
Protect ANY of the containers from exposure to direct sunlight to prevent condensation from
forming inside the container and possible loss of moisture by the sample. Also, when handling
fuels, take care not to transfer moisture from bare hands to the fuel sample. This is particularly
critical when handling fine, dead material having a very low moisture content. It is much less
critical when handling green fuel samples.
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APPENDIX F - GYPSUM OPTION

Introduction

The Computrac MAX 2000XL is a high performance laboratory instrument designed to perform
loss-on-drying tests. A loss-on-drying test heats a sample of test material and measures the loss
of weight due to the evaporation of volatile material in the sample, usually moisture. The loss of
weight is displayed as a percentage of the starting weight. In some materials such as gypsum
powder, the water in the sample comes in more than one molecular bonding state. Usually two
states, free water and bound water, are distinguished. Free water can be evaporated from the
sample at relatively low temperatures, typically 40 to 80 degrees Celsius. Bound water, on the
other hand, requires higher temperatures to break the molecular bonds, typically 240 degrees
Celsius. To provide operator convenience and to avoid rehydration of the sample in handling, this
version of the MAX-2000XL permits automatic initiation of the bound water test after
completion of the free water test without removing the sample from the instrument.

Basic Definitions Some of the terms used in this addendum have specific meanings in the
context of moisture analysis of gypsum materials using the Computrac MAX-2000XL. Those
terms and their detailed meaning follow.

Ending Criteria: Automatic operation of the MAX-2000XL requires that the operator specify
how the test is to end. Three options are available (predict, rate and time). The rate option is the
only ending criteria appropriate for gypsum testing. In the rate ending method, the instrument
waits until the rate of weight loss, expressed in percent moisture per minute, falls below a
specified value. It then ends the test. Lower values increase accuracy, but cause longer test
times.

Lift Comp Pct: Lift compensation is a parameter used for very low (less than 0.1%) moisture
determinations to compensate for apparent loss in sample weight caused by movement of air over
the sample as the sample is heated. This buoyant air movement causes lift on the sample and
sample pan. It is proportional to the difference in sample/sample pan temperature and air
temperature. The MAX-2000XL compensates for the lift amount (typically less than 10 mg)
automatically during the test. The value to use can only be determined by experiment on the
sample, since it is affected by the sample’s infrared absorptivity which varies from material to
material.

Linked Memory Start: The second or subsequent memory start that is initiated by the
completion of a previous memory start procedure. The linked memory start uses the sample
weight at the end of the previous test in the series as its beginning weight for percentage
calculations.

Memory Start: All of the parameters that specify exactly how a particular material is to be

tested in the MAX-2000XL are stored in a memory location in the instrument. This location is
selected before the START button is pressed, activating the test process.
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Percent Moisture: The displayed results in % Moisture for each test in a linked series are the
result of the following calculation:

EndingWeight
StartingWeight

Percent Moisture = 100% " 1-

Note that the starting weight for each result in a linked series is a different value. This means that
adding a series of percentage results will not result in a mathematically consistent sum.

Purity: This is a calculated value equal to PF % (Moisture % )

Purity Factor (PF): A parameter used in the Purity calculation. The value is established by the
user and entered in the memory start location specified.

Rate Ending Operation: The test using Rate Ending Criteria will last at least one minute. After
the first minute, the instrument tests the rate of weight loss for a peak. A peak is defined as a rate
value preceded and followed by a smaller rate value. After a peak is detected, the rate is
compared to the programmed rate ending criterion value. If the rate is less than the criterion
value, the test ends. If no peak is detected, the timeout parameter value is used to end the test.

Timeout Parameter: This parameter, when enabled, specifies a period of time at which, if the
rate is less than the rate ending criterion value, the test will end even if no peak rate was detected.

Principles of Operation

Select the first memory start in the appropriate series. Press START. Load the sample as
directed. The instrument runs the first test in the series. When the ending criterion is met, the
instrument displays the first result (free moisture) and immediately loads the test parameters
specified in the next linked test and starts the linked test. When the ending criterion for the
second memory start in the series is met, the second test ends and the second result (bound
moisture) is displayed. Any additional tests that have been linked are run in turn, as above. For
good results, it is necessary that the test temperature in each test of a linked series be higher than
the test temperature used in the previous test.

The final results screen displays the result of the last test. Pressing the Graph key will display a
curve of weight loss vs time for the last test run. The key legend will now show Data. Pressing it
will display the numerical results of the last test. The key legend changes to Mtest (Multiple Test
Results). Pressing the key will display moisture and purity (if activated) for each of the tests (free
and bound). The legend then changes to Final, which, when pressed, returns to the final results
screen.
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Setting Test Parameters

To set up the instrument for a gypsum material test, all relevant parameters must be entered into a
labeled memory start position. The example below is typical for most gypsum applications, but
your application may benefit from alterations to some of the parameters, typically test temperature
and rate ending criteria values. To activate the process of entering values, select Menu, Memory
Start Menu, Add/edit Memory Start. Move the selector bar to an empty memory start location,
being sure that the next location is also vacant.

Contact your Computrac Sales Representative at 1-800-528-7411 or (602) 470-1414 for specific
settings as different types of gypsum may require different test parameters.

For special tests, it is possible to link more than two memory starts together. Linked memory
starts must be located adjacent to one another, with an increasing index. For example, memory
start 3 links to memory start 4, which links to memory start 5, etc.

Troubleshooting

Moisture Results Too Low Raise the test temperature and/or reduce the ending
criterion value.

Moisture Results Too High Reduce the test temperature and/or increase the rate ending
criteria value

Results Too Variable Increase the sample size

Test Takes Too Long Decrease the sample size
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Computrac +§ MAX-2000XL Applications Test Data Sheet

Company: Date:
Location: Unit Serial Number:
Material: Pan/Filter Type:
Lot Number: Technician Name:
%/ min., End Result

Terlnpf_resure Ending Criteria, Auto, or Manual Tare Options Lift Sample Size Test Time %Moist

HinI:/I:inaI Rate or Predict Predict Val. & Pan or Sample Comp. ple Stz 0 0|s_ure

9 Stab % %Solids

Comments:

Results of final selected tests: Results of Existing/Ref. Method Test/s:

Mean - Mean -

Std. Dev. - Std. Dev. -

C. V.- C. V.-
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WARRANTY

Arizona Instrument LLC warrants the Computrac MAX-2000XL to be free from defects in
materials or workmanship for two years from the date of purchase. AZI will repair or replace, at
its option, products which AZI determines to be defective during the warranty period. All
defective parts replaced by AZI become the property of AZI. Replacement parts are warranted
for the remaining portion of the effective warranty period. This warranty does not apply to
expendable or maintenance items such as pans and pan supports.

The above warranty does not extend to any product which has been subjected to misuse, abuse,
neglect, accident, improper application, modifications or service performed by persons other than
AZI's own service representatives; power surges or spikes; negligence in use, maintenance,
storage, transportation or handling; or an act of God.

If a MAX product is defective in workmanship or materials, the owner's sole remedy shall be
repair or replacement of the defective part, or parts, as provided above. Under no circumstances
shall AZI be liable in any way to the owner or any user for any damage including, but not limited
to, any loss of business or profits or any other direct, indirect, special incidental, or consequential
damages, whether or not foreseeable, and whether or not based on breach of warranty, contract,
or negligence in connection with the sale of such products. (Some states do not allow the
exclusion or limitation of incidental or consequential damages, so the above limitations or
exclusions may not apply to you.)

No other warranty is expressed or implied including the warranties of merchantability or fitness
for a particular purpose. In no event shall AZI be liable for consequential and/or incidental
damages.

The effective warranty begins on the date of purchase by, or lease to, the first end-user (owner).
Keep the dated bill of sale, or invoice, for evidence of the effective warranty date when warranty
service is requested.

In the event that any questions or problems should arise in the use or application of your

Computrac MAX-2000XL unit, call AZI Customer Service or your technical sales representative
at 1-800-528-7411 or 1-602-470-1414.

MAINTENANCE CONTRACT

Avrizona Instrument LLC has a high level of confidence in the reliability of the MAX. Our
sophisticated circuits, advanced design and manufacturing techniques result in a unit that performs
reliably over an extended period. To demonstrate our confidence, we offer an extended warranty
maintenance contract. For a nominal annual charge, AZI will exchange any subassembly or repair
any unit at the factory which fails through no fault of the user. This exchange or repair is on a no-
charge basis, except for freight. Contact AZI and ask for the Maintenance Contract Sales
Representative.
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TRADEMARK AND COPYRIGHT PROTECTION

Copyright 2000, Arizona Instrument LLC. All rights reserved.

Computrac «b. Computrac, Arizona Instrument, AZI, and the stylized AZI, are registered
trademarks of Arizona Instrument LLC.

MAX-2000XL is a trademark of Arizona Instrument LLC.

Tygon™ is a registered trademark of the Norton Company.

ARIZONA INSTRUMENT LLC
COMPUTRAC DIVISION

COMPUTRAC MAX-2000XL MOISTURE ANALYZER
USER’S MANUAL

If you have any questions regarding the operation of this instrument, please call our toll free
number, 1-800-528-7411. Internationally, call 1-602-470-1414 or FAX 1-480-804-0656.

Arizona Instrument LLC
3375 N Delaware St
Chandler, AZ 85225 USA

(602) 470-1414

(800) 528-7411
FAX (480) 804-0656
http://www.azic.com

e-mail
azi@azic.com - General
intl@azic.com - International
support@azic.com - Customer Support
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