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READ THIS FIRST!

Caution

1. To ensure optimal performance of the Model 8101, the
instrument should be operated in an environment maintained at
normal laboratory conditions i.e. 22°C +/- 2°C, 50 % RH

2. Ensure ALL cap nuts on gas fittings at the back of the
instrument are removed before connecting the gas line.

3. During initial installation of the Model 8101, humidifier lines
should be purged of oxygen and water added to water reservoir.
Refer to 9.2 for procedure.

4. Do not conduct WET tests at lower temperatures without
properly reducing humidity levels within the instrument prior to
lowering temperature. If instrument should be used on a WET
test with a lower temperature than the previously set target, the
test should be run using high purge flow option.

Starting new WET test at lower temperature without using high
purge flow option may cause condensation within the analyzer.

5. Maintenance and Service should be performed by qualified
personnel only. Make sure the analyzer is powered OFF and
unplugged from power source before performing any maintenance
or service. Failure to do so can result in electrical shock.

www.industrialphysics.com/Pl
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1.0 INTRODUCTION

Thank you for your purchase.

The Model 8101 Oxygen Permeation Analyzer has been designed to provide accurate and
uncomplicated measurements of oxygen transmission rates (OTR) through films and packages. The
instrument is capable of measuring a wide range of films or packages, displaying OTR as either cc/100
in2*day or cc/m?*day. Other standard features include computer control, temperature-controlled test
cells, and automatic precisely-controlled humidity.

We have incorporated into the instrument a coulometric sensor of our own development and the finest
grade electronic components to complement its performance.

The Model 8101 OTR analyzer conforms to ASTM D3985, ASTM F1927, DIN 53380-3, JIS 7126,
ASTM F1307, and ISO 15105-2.

This manual is arranged in a manner we feel will provide the greatest ease of reference and use. We

are proud of our active program of research and development and wish to know if you encounter any
difficulties in your application.

IMPORTANT

Please read this manual before attempting to install or operate the equipment.
The instrument has been factory-validated and does not need to be re-validated prior to installation.

The instrument is supplied with capped inlet gas fittings. It is strongly recommended that these
fittings are kept in place until such time as the instrument is put into service — see installation section.

The equipment should be electrically connected and grounded in accordance with instructions and in
accordance with good standard practice.

No responsibility is accepted by Systech lllinois Instruments
for accidents resulting from improper use of this equipment.

This symbol is known as the ‘Crossed-out Wheelie Bin Symbol’. When this symbol is marked
on a product it means that consideration should be given to the disposal of the product, parts
or accessories. Only discard electrical/electronic items in separate collection schemes which
cater for the recovery and recycling of the materials contained within. Your co-operation is vital
to ensure the success of these schemes and for the protection of the environment.

www.industrialphysics.com/PI Page 5
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2.0 PRINCIPLE OF OPERATION

The 8101 incorporates a proprietary oxygen coulometric sensor to detect oxygen transmission
through flat film barriers or packages. Flat film samples are clamped in a diffusion cell. Pure oxygen
(99.9%) (test gas, “Flow-T” in software) is then introduced into the upper half of the cell while an
oxygen-free 99.999% zero-grade N2 (carrier gas, “Flow-C” in software) flows through the lower half.
Molecules of oxygen diffusing through the film into the lower part of the test cell are conveyed to the
sensor by the carrier gas.

This allows a direct measurement of the oxygen without using complex extrapolations. The oxygen
transmission rate of the test film is displayed as either cc/m?*day or cc/100in?*day (user selectable.)

_~-SAMPLE FILM

O, IN O, OUT

N, IN N, +0O, OUT

Concentration of test gas (O2) and barometric pressure effects:

Oxygen concentration of test gas, as well as barometric pressure, will affect oxygen transmission
rate.

Barometric pressure has a proportional effect on the OTR of a sample. Model 8101 includes
barometric pressure sensor and automatically compensates test data to sea-level pressure (760
mmHg.)

Concentration of the test gas linearly affects the OTR of a sample. 100% oxygen is commonly used
as a test gas, but occasionally ambient (20.9%) oxygen gas is used as a driving force. Test gas
concentration can be specified during test setup and will be reflected in test reports.

www.industrialphysics.com/Pl Page 6
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3.0 INSTALLATION
3.1 Fuse Cartridge

The instrument is operated from AC line power, voltage of between 90 and 260 VAC, 50 — 60 Hz
automatically sensed by the analyzer.

The IEC standard cable supplied should be connected to a captive plug with an integral earth
connection and wired to a fused supply as follows:

Brown to Live
Blue to Neutral
Green/Yellow to Earth

Power entry module on the back of the instrument contains a fuse. The fuse is rated 5A @ 250V and
is a slow-blow type. Replace only with fuses of equivalent ratings.

3.2 Connecting Gas Lines

The user must supply oxygen-free (99.999% zero grade) nitrogen and pure oxygen (99.9%) to the
Model 8101. Systech lllinois Instruments provides an oxygen trap with the analyzer to remove traces
of oxygen from the nitrogen.

NOTE: The inlet pressures of both gases must be set to 1.4~1.7 bar(g) (20~25psi.)

Three stainless steel fittings for gas connections are located on the back panel of the instrument;
oxygen test gas (TEST GAS IN), validation gas (used for instrument validation, VAL GAS IN), and
nitrogen (N2 IN.) The oxygen-free nitrogen is connected to N2 IN and oxygen is connected to TEST
GAS IN. These fittings are 1/8" Swagelok® type. Do not over tighten the nuts when connecting the
gas lines to the inlet and outlet fittings.

NOTE: The gas pipe work must be either copper or stainless steel. Plastic tubes must NOT
be used.

When an inlet is not in use, the inlet should always be sealed with the provided blanking cap to prevent
saturation of the tubes inside of the Instrument.

www.industrialphysics.com/Pl Page 7
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3.3 Installation of USB Hub.

Note: Only for systems with Expansion Modules.

Use of USB Hub will be needed to connect expansion modules to PC/Tablet.

3.4 Insulator for Model 8101

An insulator (see the picture below) shipped with the unit serves multiple uses:

a) A place for keyboard and mouse.

b) When the target test temperature is lower than 10°C, it helps to use less power to maintain
desired temperature.

¢) When a high RH is desired, especially with a high temperature setting, it helps to prevent
any RH fluctuation caused by the change of ambient temperature.

www.industrialphysics.com/Pl Page 8
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4.0 SOFTWARE
4.1 System Requirements
The Model 8101 software has the following minimum computer requirements:

Windows 8.1 or later (32 or 64bit)
1Gb of RAM

(1024 x 768 screen resolution)
USB 1.1 port or better.

500 MB hard disk space minimum.

4.2 Software Installation

If PC option was ordered, Model 8101 will be supplied with PC or tablet with pre-installed software.

A memory stick (supplied with the instrument) has original installation files in case software re-installation is
needed.

If installation of software is needed, insert the Model 8101 Memory Stick into PC or tablet. If the software
installer does not autorun then explore the device and double click on Systech lllinois 8100 Setup Build

XXX.exe

Note: When installing under Windows 7 or 8, you must be logged on as a system administrator and run the
software as system administrator.

Note: During this installation phase of the software under Windows 7 or 8, security dialogue boxes may
appear. Click on “Run” or “Continue” on any security dialogue that appears. Remember you must be logged
on and running the software as administrator.

You will then be presented with the following screen.

5 Setup - Systechlllinois 8100 — b4

Welcome to the Systechlllinois
8100 Setup Wizard

This will install Swstechlllinois 5100 wversion 2.0.9 on your
computer,

It is recommended that vou close all other applications before
conkinuing.

Click Mezxt to continue, or Cancel to exit Setup,

After clicking “Next”, the screen changes to the Select Destination Location window shown on the next page.

www.industrialphysics.com/PI Page 9
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ﬁ! Setup - Systechlllinois 8100 -

Select Destination Location
where should Systechllinois 5100 be installed?

Setup will install Systechllinois §100 into the Following Folder,

Ta continue, click Mext, IF vou would ke o select a different Folder, click Browse,

Browse, ..

AL least 48,3 MB of free disk space is required.

< Back Cancel

To install the program to a different directory, click on “Browse.” Otherwise click on “Next” to begin the
installation.

5 Setup - Systechlllinis 5100 -

Select Additional Tasks
‘Which additional tasks should be performed?

Select the additional kasks you would ke Setup to perform while installing
Systechllinois 5100, then click Mext.

Additional icons:

Create & deskkop icon

< Back Cancel

From the Select Additional Tasks window select “Create a desktop icon” and click “Next.”

G5 Setup - Systechlllingis #100 —

Ready to Install
Setup is now ready ko begin instaling SystechIlinois 5100 on your computer,

Click Install to continue with the installation, or click Back if you wank to review or
change any settings.

Destination location:
C:\Program Files (x86)1Systechlllinais 100

Additional basks:
Additional icons:
Create a desktop icon

< Back, Instal Cancel

Click on “Install” to start the installation.
Several screens will be displayed with a progress bar indicating the installation component and percentage
complete.

www.industrialphysics.com/Pl Page 10
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ﬁ! Setup - Systechlllinois 8100 —

Installing
Please wait while Setup installs Systechllingis §100 on your computer,

Extracting Files. ..
C:\Program Files (x@6) Systechllingis &100YMES_DynaPDF _dynapdf3_Plugin_1&396.dll

Cancel

Once the bar reaches 100%, the installation is complete. If, however the installation should pause with a
caption resembling the following, always accept the newer version of the file.

A file being copied is not newer than the file currently on your
system. Itis recommended that you keep your existing file.

File name: 'C:\Windows\3ystem32\MSCOMCT2.0CX'

Description: 'Microsoft Common Controls 2 ActiveX Control DLL

Your version: '6.0.88.4

Do you want to keep this file?

Finally, the following screen will indicate successful completion of the installation.

ﬁ Setup - Systechlllinois 8100 -

Completing the Systechlllinois
8100 Setup Wizard

Setup has finished installing Systechllinois 5100 on your
computer, The application may be launched by selecting the
installed icons.

Click Finish ko exit Setup,

Click on “Finish” to complete the installation.

www.industrialphysics.com/PI Page 11
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The other programs located on memory stick are not to be installed unless directed to do so by a Systech
lllinois Support person or their designated representatives.

Important Note: For the software to operate correctly the decimal symbol has to be the “.” (point) not the “”
(comma) which is used in some countries. This can be changed in Windows Control Panel.

Click START/Settings/Control Panel. Open “Regional and Language Settings” select Customise from the

“Regional Options Tab” and change the”,” to a “.

4.3 Connecting the Instrument

A USB cable is provided to connect the Model 8101 to a computer/tablet. Connect the Model 8101 to an
available USB port on the computer/tablet using a USB cable.

When an Expansion Module (Model 8111) is purchased, connect it to an available USB port on the PC/tablet
or connect to a USB-hub to add additional USB connections.

Turn on the Model 8101. Right click the M8101 program icon and choose “Run as administrator”.

Open
Troubleshoot compatibility
Open file location

Run as administrator

@&

Scan for security threats
Pin to Taskbar
Pin to Start Menu

The main menu screen will appear as shown below.

S Model 8100-7100 (BUILD 4040) Main V4.0.4 = X

\\SYSTECH | Language |
A\ J 1llinois |

SEARCH

Click SEARCH and the following screen will appear (see next page.)

www.industrialphysics.com/Pl Page 12
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S Maodel 8100-7100 (EUILD 4040) Main v4.0.4 — X

\\SYSTECH el
A\ 4 illmois |

SEARCH

The software first checks for all installed units (Models 81XX and 71XX) and will show those available. Click

on one of the green buttons to begin working with the instrument. The actions to take are then shown on the
right of the screen.

If the Login button is displayed then you will need to login before any actions can be performed. Login is
requested if the 21 CFR Part 11 option has been purchased.

SEARCH

\\SYSTECH [ user =None | | Language |
W

I Selected = Model 8101 (A) On COM1

www.industrialphysics.com/Pl Page 13
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The login screen:

(Z

Select User

Administrator
John Jones
Anthony Sims

Fred Carnos
Halan Pinand

Password

Log in

Log out

Select the user to login and the password. If successful, the current user will be shown.

[ User = Tim Keep

Langt

I SEARCH

Selected = Model 8101 {A) On COM1

The Administrator account is used to add and delete users. Please contact your supplier to obtain the

Administrator password.

& Administrator

Select User

can Edit Users >

Administrator

Helen Bigend
Ben Dover
Tim Keep

Delete User

Password

Add User

To add a new user, type the username into the list, and type a password. Click the Add User button to add
them to the system. Select the user and click Delete User to remove that account.

www.industrialphysics.com/PI
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SETUP screen:

S Model 3101 (BUILD 2170) SET-UP +2,1.2"8100 Settings... — >

\\SYSTECH Model 8101 on COM
\ 4 lllnois

L : : 02 Cut Off (ppm)

Communication Diagnostics | 200/0
Create Diagnostic Files
M2 Tank 02 Tank
Add water Add water
(@) OFF (@ OFF
(IoN (oM

Tyl Cyel
O Cycle LI [+] Contact Lens

The 02 Cut Off (ppm) box indicates the concentration at which the oxygen sensor will be cut off automatically
by the program. The default value is 200, which means once the O2 concentration reaches 200 ppm, the
oxygen sensor will be bypassed, and the test will be automatically stopped.

Note:
If expected OTR value is greater than 500 cc/m?*day, adjust the O2 Cut Off value according to the
table below:

Expected OTR value cc/m?day | Cut Off value
500 to 1,000 500
1001 to 5,000 2,500
5001 to 10,000 5,000
10,001 to 50,000 25,000
50,001 to 100,000 50,000
100,001 to 500,000 200,000

IMPORTANT! Remember to return this value to the proper value when testing higher barriers to
prevent cell depletion.

The Communication Diagnostics section of the screen is useful if problems occur. If Create Diagnostics File
is selected, then a *diag.txt file is written to the " C:\Systech Illinois\8101\Diagnostic files” directory located on
the hard drive. Only choose to create diagnostic file if so directed by Systech lllinois service department. In all
other cases make sure this check box left unchecked to prevent creating unnecessary files.

“N2 Tank Add water” and “O2 Tank Add water” are only used when initially adding water during installation of
the instrument, or after water tanks and humidifiers are completely emptied of water. Please refer to section
9.2.

Click on “X” in right up corner to close the form.

www.industrialphysics.com/PI Page 15
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5.0 SYSTEM BASELINE VERIFICATION

Baseline is an operation that establishes the “zero point” for the instrument (existing “in-leak” level.) Baseline
gives the software a reference point to use when calculating OTR data.

The baseline of the Model 8101 has been established at the factory prior to delivery. To ensure that gas lines
connected to the instrument do not have any leaks, the baseline should be verified during initial installation.
Additionally, baseline verification is recommended every 2 or 3 months. The following section explains the
baseline verification process on the Model 8101.

Baseline verifications should also be conducted on all expansion models. Baselines of multiple modules may
be verified at the same time or separately.

5.1 Dry Base Line Verification

Note: Before running dry baseline for the first time during installation of the instrument, make sure
you added water to water tanks and completed “Purging humidifier lines” (see 9.2.)

Insert blank metal plates into both test cells A and B. Start the software by double clicking the 8101 icon and
then click SEARCH. Click on the available instrument and then click on baseline.

Base line window will open:

A5 Base Line (Unit &) 8101 (BUILD 2130) v2.1.3 Cwmer = 8101 - X

\\ SYSTECH |temperature  pcusi  Torges |02 (ppm) | |FL0'T (cdmi")l Cwetnz
[
h ®c OF FLO-C (cc/min) Mew Base

Start Bypass Time(mins) Purge Time(mins) BYPASS PROGRESS

[bo | |30 |
l:l Purging System

Base Line Graph

100

8.0

6.0

02 (ppm)

40

20

0.0

Minutes

The Bypass and Purge section of the BASELINE window is shown below:

www.industrialphysics.com/PI Page 16
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Bypass Time(mins) Purge Time({mins) BYPASS PROGRESS

I:I Purging System

During baseline verification, the carrier gas (nitrogen) flows through both halves of the test cells to evacuate
any oxygen present. The gas bypasses the sensor for a time equal to the BYPASS TIME parameter set by
the user, (30 minutes shown in the above figure.) The bar located beneath BYPASS PROGRESS indicates
the percentage of bypass completed. After the bypass time expires, the gas is redirected to the sensor for the
duration specified in the PURGE TIME box (30 minutes in the above figure.)

If module sat idle for more than a couple days, or the test cells where open to the air for more than 1 hour, set
Bypass Time to 60 minutes and Purge Time to 30 minutes.

Enter the desired test cell temperature in the Temperature box (23°C is recommended.) Click onthe C or F
to indicate Celsius or Fahrenheit. The status bar below the Actual and Target temperatures will be red when
the actual temperature is more than +1 degree from the target temperature. Otherwise, a green status bar
means the temperature is within 1 degree from the target. The temperature portion of the screen is shown
below.

Temperature  Actusl  Target

@c Or

If the START is clicked before the actual temperature of the test cell is not within 1°C from the target, the
following message will appear:

Base Line

|'@'| Temperature is MOT ready - Start Anyway?

es No

Click on Yes to start the BASELINE and No if you wish to wait for the temperature of the sample cell to reach
the target temperature entered (recommended to wait if actual temperature more than +/- 2°C off the target.)
During the BASELINE process, the actual ppm reading from the oxygen sensor test gas and carrier gas flows
will be shown as seen below.

02 (ppm) FLO-T {cc/min)
0.2252 | | 9.9 | Wet N2
FLO-C (cc/min) Mew Base

Click Start to begin baseline.

Flushing System bar will indicate time progress of the Bypass (Oxygen sensor not connected.)

Bypass Time(mins) Purge Time(mins) FLUSHING SYSTEM
[ 30] | |30 | 3 -y

I:I Purging System

After Bypass time expires, the box next to Purging System will turn blue while the system is being purged.
The box will turn green once the Purge Time expires.

www.industrialphysics.com/PI Page 17
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Bypass Time(mins) Purge Time(mins) PURGE PROGRESS

I
[po | = |
- Purging System

After the PURGE TIME expires, the BASELINE process begins. The Oz ppm will be plotted in 1-minute
intervals on the graph. The O2 value will change on the graph and will eventually stabilize.

& Base Line (Unit 1) 8101 (BUILD 2130) v2.1.3 Owner = None — ®
g SYSTECH Temperature  Actusl  Target 92 (ppm) O i)
w @c OF FLO-C (cc/min) New Base
— [ |
Stop Bypass Time(mins) Purge Time(mins) PURGE PROGRESS
30 30 | ——
Base Line - Purging System

Base Line Graph

0.25

02

0.15

02 (ppm)

0.05

00

Minutes

At this time, click BASELINE to set the BASELINE (zero reference) for the instrument.
A window will appear asking the user to confirm the BASELINE.

Base Line

IQI Confirm Base Line
.\. ./:

Yes Mo

Click “Yes” and the instrument now has a re-established BASELINE.

At this point, the user may either click STOP or allow the BASELINE to continue in order to verify the result
has stabilized.

Clicking BASE LINE AGAIN will do a BASE LINE second time. Clicking STOP ends the BASE LINE routine.

Base Line

'0' Confirm STOP

Yes Mo

Stop

Base Line Again

To exit the BASE LINE window, click on the “X” in the upper right corner of the Base Line window.
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5.2 Wet Base Line Verification.

Important!
When installing the instrument for the first time, humidifier lines should be purged of oxygen (please

refer to section 9.2.)

Before running a wet test for the first time a wet baseline needs to be verified. A wet baseline is used to offset
any possible oxygen that might be introduced into the system through the water line, which generates the

moisture.
Insert a blank metal plates into both test cells A and B. Start the software by double clicking the 8101 icon and

click on BASE LINE at the Main Menu

Base line window will open:

S Base Line {Unit &) 8101 (BUILD 2130) +2.1.3 Owner = 8101 - *
\\ SYST E C H Temperature  Actual  Target |02 {ppm) | |FI‘D'T {cdm'”}| [
2
A\ @c OF FLO-C (cc/min) New Base
= [ ] ]
Start Bypass Time{mins) Purge Time(mins) BYPASS PROGRESS
l:l Purging System

Base Line Graph

100

&0

6.0

02 (ppm)

40

20

0.0
Minutes

Check the box next to WET N2 in the right upper corner of window. Change Bypass time to 60 minutes.
Click on START. In addition to the Flow-C and Flow-T displayed in the dry baseline, the RH (%) box and Wet

N2 offset (ppm) box will appear on the screen.

02 (ppm) FLO-T {cc/min)  RH (%)
| | BEL | FAwet Nz
FLO-B (cc/min)  Actual RH (32) Mew Base

Click Start to start wet baseline. System will automatically control the desired RH value at which the Base
Line will be verified. After the PURGE TIME expires, then the BASE LINE verification process begins. The
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O2 ppm will be plotted in 1-minute intervals on the graph. The Oz value will change on the graph and after
time will stabilize (see the next page.)

SSE:E_‘E Unit 2) 8101 (BUILD 2130} +2.1.3 Owner = None e *
‘ SYSTE C Temperature Actual  Target 02 (ppm) FLO-T fec/min) - RH (%)
[0714 | [93 | [o0 | Fwetnz
W .ﬂm ®c OF FLOC {cc/min) Actual RH (%) New Base
— [100 | [e98 |[071378 |
Stop Bypass Time(mins) Purge Time(mins) PURGE PROGRESS
|
30 | [30 |
Wet Base Line Again [ Purging System

Base Line Graph

0.8

0.6

02 (ppm)

0.4

0.2

0.0
Minutes

When Wet Base Line is clicked, the software will store the wet Base Line value to be used during a wet test.
From now on all the wet tests will be based on this new wet baseline.

Simply hit STOP to end the wet baseline or let it continue to verify it is stabilized.

Clicking WET BASE LINE AGAIN will do a WET BASE LINE second time. Clicking STOP ends the WET

BASE LINE routine
It is recommended to do a Wet Base Line after Dry Baseline is done.

5.3 Baseline and Validation History

The histories of baseline and validation data are saved under a directory called “C:\Systech
lllinois\8101\Maintenance Files”. This directory is created when the software is first started. Each instrument

has separate files.

| 4 "] = | Maintenance Files - m] X
“ Home Share View (7]
x l_'I ¥ cut x ‘ [} New item ~ ‘/-I Open e setect an
W Copy path J ~ 7] Easy access = ‘ Edit Select none

Pin to Quick Co Paste Move Copy Delete Rename New Properties 'e]

e orteut ~ = folder S @ History 5 invert selection

Clipboar g e n

« v » ThisPC » Windows (C:) » Systech lllinois » 8101 > Maintenance Files v O Search Maintenance Files o

~ . o ¢
# Quick access [ Mame Date modified Type Size

I Desktop * [ TEST SN(A1711001) Text Document 4KB
& Downloads P ] BASE SN(ATT11001) Text Document KB

E| Documents - ‘_ TEST SN(A1711002) Text Document 24KB
S . O val shea171002 Text Document 2K8

5] BASE SN(A1711002) Text Document 7KB

L [E] BASE SN(810012216) Text Document 13KB
2017-05-31 8101 2] TEST SN(810012216) Text Document 23Kk

8100 Firmware . ] VAL SN(810012216) 2 3AM  Text Document 3K8

8 items u =
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Open the file “BASE” with the serial number of the instrument, a list of baseline history will be shown.

ﬁ BASE SM{A1711001) - Motepad -
File Edit Format View Help

O

*

Friday, May 19, 2817 4:53:83 PM User action = STOP BASE LINE

Wednesday, May 24, 2817 3:57:52 PM User action = START WET BASE LINE
Wednesday, May 24, 2017 4:83:86 PM User action STOP BASE LINE
Wednesday, May 24, 2817 4:83:09 PM User action = START WET BASE LINE
Thursday, May 25, 2817 1:41:38 PM User action = STOP BASE LINE

Thursday, May 25, 20817 3:32:39 PM User action = START WET BASE LINE
Friday, May 26, 2017 9:00:14 AM User action = STOP BASE LINE

Friday, May 26, 2017 4:42:17 PM User action = START WET BASE LINE
Tuesday, May 3@, 2017 18:1€:11 AM USER ACTION = Wet Base Line

Tuesday, May 38, 2817 18:18:12 AM WET Base fixed (New Zero = -1.18526)
Tuesday, May 38, 2017 108:18:19 AM User action = STOP BASE LINE

Open the file “VAL” with the serial number of the instrument, a list of validation history will be shown.

" VAL SN(A1711002).txt - Notepad -

File Edit Format View Help
MNew Vel File Created SN({A1711@02) 30 July 2021 15:84:17

2021-97-30 15:84:17 Val Opened in DEMO MODE

2021-97-30 15:84:32 USER ACTION = START VAL

2021-97-30 15:35:44 USER ACTION = VAL NOW

2021-87-30 15:35:44 New SPAN = @, Target = 2 OTR (cc/m2*day)
2021-87-30 15:35:44 New ZERO = -nan(ind), Target = 2 OTR (cc/m2*day)
2021-97-30 15:40:58 USER ACTION = VAL AGAIN

2021-87-30 15:40:58 New SPAN = @, Target = 2 OTR (cc/m2*day)
2021-87-30 15:40:58 New ZERO = -nan(ind), Target = 2 OTR (cc/m2*day)
2021-97-30 15:41:41 USER ACTION = STOP VAL

2021-97-30 15:41:41 VALIDATE STOPPED

U=y

Ln 7, Col 69 100%  Windows (CRLF) UTF-8

O

X
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6.0 PERMEATION TEST
6.1 Test Setup

From the main menu screen, click TESTS. The following screen will appear.

s Test (Unit &) 8107 (BUILD 4120} «2.7.6 Qwner = 8107 (Part11) - *
"y — Cell A Cell B Tests A
\SYSTECH [ Include [ Include
A\ [Evon | [Evon | #
_ Temperature Temperature Tests B
—STest‘ s ) Actual Target @®cC Actual Target @®cC
arnpling Rate (ming ﬂ
23.0 230 23.0 230
oF oF
" e —
Test Duration (mins)
[ Timed Test
Stop Band
E [JAuto Stop —Purge
Bypass Time{ming) BYPASS PROGRESS
v
Hi Flaw P
Purge Level (OTR) ) e R
etz
] Fungsustem
100% RH Top Chamb _
u i —Data Individual Zeroing Re-Zeroing ———
OTR (cci00in2 *day) Q2 (ppm) QTR
0 ‘ ||] | Enabled
OTR {ccim2*day)
FLO-T {ccfminy Timed
Permeant Concentration
CJUse Mormalised Duration (mins)
FLO-C (co/min) EI‘ Cycles
30 2 Minutes
Thickness (umy Atm Press (mBar) I: =
1023
Filrn rofile
ClFackage Add current settings | Load File | | Save File Clear List
[Jsave CEViles
[IMask
Save Settings
[JcontactLens
Load Settings
Start [JUse Profile d

Click the “Include” check box to activate each test cell you will be using for testing. The START button
will become highlighted.

All cells INCLUDING any inactive cells must have a metal shim, foil, or film inserted to separate the top
and bottom halves of the test cell and prevent oxygen leakage.

The box under the “Include” check box is provided so the user may add a description of the film sample
being tested. The description can be up to 26 characters.

— Cell A — CellB Tests A
M inciude M include
| Zero Foil | | Zero Foil | ﬂ
Temperature Temperature Tests B
Actual Target @ C Actual Target @ C ﬂ
23.0 23.0 23.0 23.0
o o

The TEMPERATURE area on the screen is used to set the desired temperature for the test. Enter the
desired temperature in the Target box and check desired units. The status bar beneath the Actual and
Target temperatures is red when the Actual temperature is more than +1°C from the Target
temperature.
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If the temperature in any of the selected cells is not within +£1°C from the Target at the time a test button
is clicked, then the following message will appear.

Test starts when Temperatures ready

The Test Settings section allows the user to enter important testing and purging parameters.

[ lest Settings —————————— — TestSettings —————————————— — _Test Settings —
Sarnpling Rate (mins) Sampling Rate ¢mins) Sarnpling Rate (mins)
Test Duration {mins) Test Duration {mins) Test Duration (ming)
[ Timed Test [ Timed Test [ Timed Test
Stop Band Stop Band Stop Band
124 Hours
EI [JAuto Stop E [ Auto Stop [ Auta Stop
EI Samples
et 02 et 02 [Jiwiet 02
et M2 et N2 [Twiet Mz
[1100% RH Top Charnber [1100% RH Top Chamber []100% RH Top Chamhber
OTR {cc/100in2*day) OTR (ccH00in2 *day) OTR {ccM00in2 *day)
OTR {cc/m2*day) OTR (cc/m2*day) OTR {cc/m2 *day)
Permeant Concentration Parmeant Concentration Permeant Concentration

[Juse Mormalised [Juse Maormalised [ Use Marmalised

Thickness (urm) Thickness (um) Thickness (um)
EAFilm E Film I Film
[JPackage OPackage [JPackage
[mask [Imask [ask
Start [ Use Prafile Start [ Use Profile Start [ use Profile

If the TIMED TEST box is checked, then the user must enter the TEST DURATION time in minutes
desired. After this time expires, the test will be stopped (see picture above on the left.)

If the AUTO STOP box is checked, then the test will be stopped when the change in OTR of both
cells is less than that indicated in Stop Band (+%) over either 24 hours or specific number of cycles
(Samples) entered by user, not less than 3. The default value of the Stop Band is 1% or
0.01cc/m?*day (whichever is higher.)

If neither the TIMED TEST nor the AUTO STOP boxes are checked, then the test will continue to run
until the user ends it by clicking STOP. The STOP button replaces the START button once the test is
started.

Contact Lens

Stop LUse Profile

www.industrialphysics.com/PI Page 23



https://www.industrialphysics.com/PI

N SYSTECH ,
\\Slfﬁmf, ip pHveics - M8101 Operations Manual 0501-0001/1.11

The SAMPLING RATE is set in minutes. This determines the data collection rate as displayed on the
TEST page graph. A sampling rate of 15 minutes means every 15 minutes the system will record the
OTR value and then switch to the next cell.

Test Settings
Sampling Rate (mins)

15

To run test with humidified test and/or carrier gas, the corresponding boxes must be checked and
target RH value entered. The system will automatically control desired RH levels.

— Test Settings

Sam?lin? Rate (mins)

Test Duration (mins)
[ Timed Test

Stop Band
[Jauta Stap

02 RH Target (35)
02
N2 RH Target (5)

[J100% RH Tap Chamber

(et 02

[Iwet M2

100% RH Top Chamber

For 100% RH test gas, ensure the 100% RH Test Gas box is checked (see above.) Refer to section
7.2 (Testing with 100% RH, wet sponge in top halves of test cells.)

The following parameters also need to be entered before starting a test:

Permeant Concentration
[JUse Mormalised

Thickness (um)

Film
[Package
Cask

[JUse Profile

Permeant Concentration

2l].9| Use Normalised

Thickness {um}
Film

Package
Oask

[ Use Profile

Permeant Concentration is the concentration of oxygen used during the test. The default value is
100% O2 (20.9% O2 for package tests performed in ambient air.) Lower concentrations of oxygen can
be used for testing very poor barriers and need to be entered here. If OTR values during test with
oxygen concentration lower than 100% need to be normalized to 100% Oxygen check box “Use
normalized” need to be checked.

Thickness is the thickness of the sample in um and needs to be entered before test is started.

Type of sample tested — film, package, masked film, contact lenses.
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In the Purge section, there are two parameters to enter. BYPASS TIME sets the time duration to
bypass the oxygen sensor (30 minutes in the figure below) while the remainder of the system is purged
with nitrogen. A BYPASS TIME of 15 minutes is acceptable when measuring low barrier films (OTR
values greater than 30 cc/m?*day.) When measuring high barrier films (OTR values less than 1
cc/m?*day, set the BYPASS TIME to at least 60 minutes.

For package test or when instrument was exposed to high oxygen levels Hi Flow Purge can be used.
When Hi Flo Purge box is checked the first 10 minutes of Bypass Time all flows will be set for 70
cc/min instead of 10 cc/min. Corresponding flow readings will show some numbers over 30 cc/min
because those flows are over the flow meter's measurement range of 30 cc/min.

r—Purge

Biiass Tnmelmins) BYPASS PROGRESS

BYPASS PROGRESS

i Hi Flow Purge
Purge Level (OTR) LIHIFlow Purge 4 .
l:l Purging System I:I Purging System

After Bypass Time expires (30 minutes shown in figure above,) the nitrogen flow goes through the
oxygen sensor and the sensor begins measuring a purging N2 value. The boxes in the Data area (see
figure below) indicate the current measured values. The test will not begin until the purging OTR value
is less than the PURGE LEVEL entered (10 in the figure above.)

r—Data

02 (ppm) OTR

0 | o |
RH 02(%) FLO-T {cc/min)
[0 | [o |
RH N2{%) FLO-C (cc/min)
o | o |
Atm Press (mBar)

1023

The PURGE LEVEL is entered by the user, the default level is 10. This value is acceptable when
testing low barrier films (OTR values greater than 10 cc/m2*day.) For high barrier films (OTR values
less than 1 cc/m?*day) set the PURGE LEVEL to 1.

In our example the system must have an OTR value less than 10 before the test will begin.

The Systech lllinois 8100 series software automatically adjusts the OTR readings to compensate for
atmospheric pressure. Current atmospheric pressure is continually measured by a pressure sensor
and shown in mBar units, see figure above.

There is a need to adjust for small changes in Baseline when testing high barriers. Setup allows two
options of doing this — Individual Zeroing and Re-Zeroing. Both options are described below.

During Individual Zeroing, nitrogen flows through upper and lower halves of the test cells. The
software will use the individual zero value for each test cell instead of the “Baseline” to produce results.
In the Individual Zeroing section (figure shown below) if the box ENABLED is checked, the program
will determine a new baseline for each test cell alternatively. The zeroing time duration for each test
cell is equal to the Sampling Interval specified in the Test Settings page. This data will be displayed in
the test window.

r— Individual Zeroing

[ Enahled
[ITimed

Duration (mins)
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Individual Zeroing can be stopped manually or automatically. If the box next to TIMED ZEROING is
not checked, the baseline will continue until the ZERO button is pressed (figure shown below.) To
record the individual zero and begin the test, press Yes on the Do Individual Zero Now? message.

. N
& Test (Unit 2) 8101 (BUILD 2130) v2.3.8 Owner = None = X
N 6/20/2018 112651 AM 190 Home
6/20/2018 12:26:51 PM 1.88
sampie | »
OTR FLO-T {cc/min) L
187 | [oa | »
FLO-C [cc/min)
Temperature
230C Zero
Normal IndZeroing
Individual Zereing
o @Y% Do Individual Zero now?
Yes Mo
20
=
3 1.3
N
£
E
5
£ 10
=]
0.3
00 g 20 T 80 80 100
Minutes
[ Dots

To automatically end the Individual Zeroing and start a test, check the box next to TIMED (shown
below) and enter the Duration (min) to specify the duration of the total Individual Zeroing before
automatically starting the Test.

The Duration should be long enough for the reading to stabilize at its minimum value for both test cells.
Depending on the samples tested before, Individual Zeroing time could be more than 48 hours.

— Individual Feroing

Enahled

[] Tirmed

Duration {mins)

For example, if Duration is 600 minutes and the Sampling Rate is 30 min, the instrument will start
Individual Zero for test cell A for 30mins, then switch to test cell B for 30mins, followed by test cell A
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and so on until 600 minutes has passed. At the end of the Duration time new zero figures will be
established for each test cell and the test will begin.
The individual zero value will be displayed in the data window like shown below.

4 Test (Unit 2) 8101 (BUILD 2130) v2.3.8 Owner = None = X
AR 6/29/2018 11:26:51AM 190 Home
6/29/2018 12:26:51PM  1.88
[ sample 1 | | |individual Zero Accepted = 0.6816 »
OTR FLO-T {cc/min) )
[0.005 | [e2 | ﬂ
FLO-C (cc/min)
Temperaturs
230C
Normal Testing
Cell A Graph
25
20
=
5 15
£
£
£
ke
£ 10
=]
05
00 g 20 40 60 80 100
Minutes
[ Dots

After disabling Individual Zeroing and returning to Normal test procedures, the 8101 will use its common
Base Line value established during last Base Line procedure.

NOTE: Itis not recommended to use Individual Zeroing in most tests. Individual Zeroing is used
to compensate for individual variations of test cells. It is only recommended when testing a high
barrier very close to Lower Detection Limit of the instrument. In all other cases of high barrier
testing, the use of Re-Zeroing is recommended.

In the Re-Zeroing section, the user can change the number inside the box only when the Individual

Zeroing is disabled, or vice versa.
—— Re-Zeroing ——

IZI: Cycles
E: Minutes

The number inside the top box represents how many cycles should run before the next Re-Zeroing
will initiate. For example, if 8 is entered, the system will switch to Re-Zeroing after 8 test data points
have been recorded. Second box allows to change how long re-zeroing will be running.
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Re-Zeroing is recommended when testing a high barrier material, typically when OTR of the sample
is expected to be less than 3 cc/m?*day. A new baseline will be established with each re-zero, thus

leading to a more accurate result.

During test, when Re-Zeroing is activated and purge is completed, system will start the Re-Zero
process. When a new “Base Line” level is established, tests will run for number of cycles specified for
Re-Zeroing and Re-Zeroing will start again. The new Re-Zero data will be displayed in the data
window during test. (See picture below)

s Test (Unit 2) 8101 (BUILD 2130) v2.3.82 Owner = None >
— CellB 6/30/2018 1:51:02 PM Re-Zero Zero = -0.61085 Home
6/30/2018 3:21:02 PM 221
I EVOH I 6/30/2018 4:51:02 PM 1.93 ‘
6/30/2018 6:21:02 PM 1.78
OTR FLO-T (cc/min) 6/30/2018 T7:51:02 PM 1.67 Cell A
‘ 168 I | 0.1 ‘ 6/30/2018 8:51:02 PM Re-Zero Zero = -0.61008
- . 6/30/2018 10:21:02 PM 1.57 »
FLO-C {cc/min) 6/30/2018 11:51:02 PM 1.54
7/1/2018 1:21:02 AM 1.54
7/1/2018 2:51:02 AM 1.54
Gerroos 7/1/2018 3:51:02 AM Re-Zero Zero = -0.60643
230C 7/1/2018 5:21:02 AM 1.53
. | 7/1/2018 €:51:02 AM 1.53
. 7/1/2018 8:21:02 AM 1.54
Film Zero Check 77172018 95102AM 155
Cell B Graph
2.5
20
T oas
&
E
£ 10
O
05
00 5
0 500 1000 1500 2000 2500
Minutes
[ Dets

The user can save the current settings of the test for future tests or to recall a saved setup file (see
below.)

[]5ave CEVfiles

Save Settings

Load Settings

Click Save Settings and the following window will pop up (see next page.)
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W Settings File Selection ®
A 1> TisPC » Windownl.OS(C) » Systechllinois » B101 > Settings fles w 8] Seorch Settings il 2
Organize > New folder - @

A hame - Date modif
s Quick access
1 Desitop
& Downloads #
% Documents #

| EVOH dry 23C.Set 20
PET 23 um Dry.Set TBRNTEIIAM  SET File 18

) Pictres
& Pictures

100 Manus
Data files

Settings Fles
Tasting by Branc.

£2 Dropbex

& OneDrive

5 This PG

b Hetwork v

File name: | I

Save as type: | Settings (*.set])

A Hide Folders Cancel

Enter setup name and click Save. The Setup Files directory is created when the software was started
the first time. The extension of the setup file is “.set”.

To retrieve a saved setup file, click Load Settings (see previous page) and select the required Setup
file from the list (see below.) All saved test parameters will be loaded.

N Open X
A [ ThisPC > Windows70S(C) > Systechllinois > 101 » Settings files v O Search Settings files »
Organize v New folder = M @
Narne Date rmodified Tpe Size
# Quick sccess
2 Desktop
& Downloads

[ Documents

[ EVOH dry 23C Set /282017836 AM  SETFile 18
PET 23 um Dry.Set /282017819 AM  SETFile 18
.

& Pictures

LR

& Pictures
& 6100 Manual

Dats files
Settings files
Testing by Brandee

&3 Dropbox

a OneDrive

[ This PC

& Network:

File name: | o] [settings t=set ~

Once all the test settings have been completed, click on START to begin testing (see below.)

& Test (UnitE) 8111 (BUILD 4200) w287 Gwner = None - X

QSYSIECH e e
AN

»

[BvoH | [Evon |
Tost sett Temperature Temperature TestsB
_Te: ings Tget e Actual ot g0
Sampling Rate (mins) »
230 230 230 230
o o
—— ——
Test Duration (mins)
[ Timed Test
Stop Band
E [ Auto Stop Purge
Bypass Time(mins) BYPASS PROGRESS
Doeor
Hi Flowy P
etz Purge Level (OTR) M)l A
] [ Purging System
I35 T Elezar Data Individual Zeroing Re-Zeroing
OTR (cc/100in2"day) 02 tpprr) oTR
OTR (coim2‘day)
FLO-T (ccimin Timed

Permeant Cancentration

[ Use Normalised Duration (mins)
FLO-C fec/miny [5 [ oxeles
[600 3 Minutes

il

Thickness urn Afm Press (mBar
1023
b Film 'rofile Manager
ofil
[CPackage Add current seftings Load File = Sawe File Clear List
[ save caviles
[IMask
Save Settings
Load Settings
Start []Use Prefile g

www.industrialphysics.com/Pl Page 29



https://www.industrialphysics.com/PI

N\ SYSTECH .
\\s.fﬁm& ip prveice "= M8101 Operations Manual 0501-0001/1.11

After clicking Start the next window will be brought up to save test data:

A Data File Selection

T > This PC > Windows7 0S(C) > Systech lllinois > B101 > Data files ~ @ Search Datafiles p

Organize = New folder
A Nare Date rodified Type Size
o Quick aceess
[E1me IATAANTBAZAM  Text Documen t 1K8B
&3 Drophox
@ OneDrive
[ This PC

£ Network
[ sr00-pC
[ acER-42041E662
& acTa7
I CAL-LABY
[0 CENTERLABT23-
[0 DESKTOP-RK74K
[ DEVELOPMENT.
[ DEVELOPMENT-
[ DONNA-I5-4670 ¥

File name: | “ Tt

Save as type: | Text (o)

A Hide Falders

Enter file name for test data file and click Save. Program now will bring up a confirmation window:

Test

4%  Confirm START

Click Yes to start test.
By checking the Save CSV files box prior to starting the test, an additional data file, easily exported to

Excel, will also be saved (see section 10.2 for more info.)

Save Settings

Load Settings
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6.2 Humidified (WET) Test Setup

If Wet Test is desired, WET box(es) need to be checked. Test could be performed with Wet O2 or Wet
N2 or both.

& Test (UnitE) 8111 (BUILD 4290) w2.8.7 Owmer = Mone - x
Y —Celp————————————— L m— . Y
\SYSTECH Hinclude & include
b\ m [Evon | [ Evon | #
Tost Sett Temperature Temperature Tests B
Te: ings —————————— Actual Target Actual Target
Sampling Rate (mins) ®c @®c l*
23.0 23.0 23.0 23.0
o o
" | ——
Test Duration (mins)
O Timed Test
Stop Band
E [ Auto Stap Purge
02 RH Targst (%) Bypass Time(mins) BYPASS PROGRESS
Zeton
N2 RH Target (%:
et { WE( 2 PUrge Level (OTR) [CIHi Flow Purge
. 1 pusingsystem
[1100% RH Top Chamber Data Indiidual Zeroing Re-Zeroing
OTR (cC00IN2"day) 02 {(ppmy oTR
OTR (ceim2*day)
RH 02(%) FLO-T (eeimin) Timed
Permeant Concentration v 1= |
[ Use N Duration (mins)
RH N2(%) FLO-G (eefmin) < Cyeles
. 60 5 Minutes
Thickness (um) Atm Press (mBar)
1023
Film rofile Manager
OPackage Add current sefings | | Load File | Gave File Glear List
[save CoViiles
[Imask
Save Seftings
Load Settings
Start [JUse Profile &

After checking a check box for a corresponding gas, a new box will open to enter the target RH value:

— Test Settings

Sam i Iini Rate {mins)

Test Duration (mins)
[ Timed Test
Stop Band
[Jauto Stop

Sampl
02 RH Target (%) 5| semples
w02

M2 RH Target (3&)
i

After starting the test, RH will be automatically controlled to the correspondent target value entered.
After Wet test is completed, a message will appear asking if next test will be WET or DRY.

Before we Stop Test

Note:

If the next test will be DRY click No to re-set humidifiers to default conditions. 5-minute drying
process will start by running dry nitrogen through the system at high flow.

Do NOT leave humidifiers running at targeted RH values if you are NOT running a WET test
next.
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6.3 Profil

e Testing setup

Model 8101 allows the user to run an automatic sequence of profile tests. The user can enter up to
10 tests with up to 10 different RH and temperature conditions to be run in one sequence. The Model
8101 will automatically run all tests in sequence without further user input.

To start a Profile Test all parameters for each test need to be entered as usual and then added to
Profile Manager. After clicking Add current settings, a prompt will appear to enter the current setup

name:

S Test {Unit4) 8107 (BUILD 41200 w2, 7.6 Owner = 8107 (Part11) — *
\ — Cell& CellB Tests A
\SYSTECH [ Include EAInclude
\ 4 1llinois | [evon | [evor | -
) Ti ature Temperature Tests B
—STes‘t lSettglgtS( ins) Actual Target I Actual Target c
ampling Rate {mins ﬂ
23.0 23.0 23.0 23.0
o o
Test Duration {mins)
[ Timed Test
Stop Band
[ Auta Stap —Purge
Bypass Time(mins) BYPASS PROGRESS
Cvero2
Hi Flow P
Purge Level (OTR) LIHiFlow Purge
[t b2
l:l FPurging Systermn
100% RH Top Chamb .
g P (CHETIAEY r—Data —  Indhidual Zeroing  — —— ReZeroihg —
OTR (cc/100in2 *day) 02 (ppm; OTR
0 | |ﬂ | Enabled
OTR (ccm2*day)
FLO-T {celming Timed
Permeant Concentration
[Juse Mormalised Duratian {mins)
FLO- {eo/ming EIA Cycles
30 mindtes
Thickness (urm) At Press (mBar) I:'
23 s Put testinto profile list
[ Film
Flease enter a name and click Ol Fila Clear List
[ Package
[ 5ave Caviiles | EvOH dry 23¢]
[Imask
Save Settings
[Jcontact Lens d OK Cancel
Load Settings
Start [JUse Profile Y ‘
Click OK to add to Profile Manager list:
r—Profile Manager
Add current settings Load File | Save File
Up to 15 test setups can be added to the list:
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r—Profile Manager
Add current settings Load File | | Save File

EVOH WET 02 35% 23C A
EVOH WET 50% 23C

EVOH WET 75% 23C

EVOH WET 90% 23C

EVOH WET 350% 40C

Any item can be removed from the list by double clicking on it.
Lines can also be rearranged in sequence by simply dragging it to the desired location.

Note:

When creating a profile testing list, ensure tests will be in a sequence that will not create
condensation environments. For example, a test at 25C and 50% RH right after a test at 40C
and 90% RH creates the possibility of condensation and could interrupt the test.

After the Profile test sequence is created it can be saved for future use. Click Save File in the Profile
Manager section and the following window will appear:

& Profile File Selection X

A > ThisPC > Windows?_0S(C) » Systech llinois > 8101 > Profile files ~ B Search Profile files

©

Organize v New folder E- @

A Mame Date modified Type Size

s Quick aceess
B Desktop Mo items match your search
& Downloads #
%] Docurnents
& pictures
o Pictures
&/ £100 Manual
SV files
Data files

Settings fles
& Dropbex
& OneDrive
= This PC
¥ Network v
File name: v

Sove as type: | Seftings (*sef) ~

~ Hide Falders Cancel

Saved Profile sequences can be recalled by clicking Load File in the Profile Manager section and
choosing the desired file:

N Open X
A > ThisPC » Windows?_0S(C) > Systechlllinois > 8101 » Profile files v & | Search Profile files £
Organize v New folder = ™ @
Narme ~ Date madified Type Size
# Quick access
[ Desktop
& Downloads

[ Docurments

7] Profile testing EVOH 23-40C 0-90% RH.Pro 7/28/2017 2:08PM  PRO File 1KB

&I Pictures

% %%

& Pictures
& #100 Manual

CSV files
Data files
Settings files

£3 Drophox

s OneDrive

[ This pe

1 Netwark

File name: | Profile testing EVOH 23-40C 0-90% RH.Pro v| Profile (*pra) v

To begin a Profile Test, click Use Profile checkbox then click Start.
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E-IFilm
[JPackage
COMask
[1Contact Lens

Start Use Profile

If any line other than first is highlighted in the Profile List, a warning message will appear:

Profile M:
Add current settings Load File | | Save File Clear List Test

EVOH dry 23C

EVOH dry 35C

Evoh 35C 02 75 RH N2 60 RH
Evoh 35C 02 85 RH M2 80 RH

Evoh 35C 02 90 RH N2 90 RH Ahart

First item in profile list not selected!

By clicking Continue the test will start from the highlighted line and progress down of the list. If the
appropriate line is not highlighted, click Abort, highlight the correct line and press Start again.
A window will appear, prompting for a test data file name for saving the test results:

®

6.4 Test with mask for contact lens.

For contact lens testing, where the direct Dk value is presented during the test, the Contact
Lens test must first be enabled on the Set Up page.
From the main menu screen, click Set Up. The following screen will appear:

S Model 8101 (BUILD 2026y SET-UP w2.0.9 had = =
\\SYSTECH Model 8101 on COMI
\ 4 1llmois_|

o ; ; 02 Cut Off (ppm)
Communication Diagnostics
Create Diagnostic Files
N2 Tank 02 Tank
Add water Add water
QOoN QoM
(®) OFF (®) OFF

[ Gontact Lens

Check the Contact Lens box and close Set Up by clicking on “x” in upper right corner.
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From the main menu screen, click TEST. On the test form click the Contact Lens check box.
A warning message will appear asking to enter masking area of lens and its thickness:

FLO-T {cefmin) Ti
Fermeant Concentration I:I
[ ]Use Marrmalised Diura
ELO-C {eefmind
Area (cm2) G0

0.347 Test (Unit By 8111 (BUILD 4298 287 Owner = Mone >

Thickness (crm)

o Please Enter &rea in 5q cm and Thickness in cm
CIFilm —Profile Man

[JPackage Add curre

] Mask

odVE SETIT =S

Contact Lens

Load Settings
Start [ Use Profile d

Click OK and enter contact lens thickness in cm and testing area of contact lens in cm?.
Systech lllinois lens mask open area diameter (flat open area of mask) is 9.5 mm. It gives a
flat area calculation = 0.347 cm?. Arc Area =2 JIR * [R — (R2 - 0.3322) 2] ,where R is the
lens curve radius.

After entering thickness and testing area, continue to enter testing parameters and press
START.
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7.0 FILM PREPARATION AND TESTING

NOTE: Make sure to use samples from the same type of the film in both test cells. Samples with
different expected OTR values cannot be tested simultaneously on the same module.

Maximum recommended thickness of test samples to ensure optimum performance is 2mm and the
maximum recommended thickness differential between samples in cell A and cell B is 0.8mm. Please
note the above are only guidelines and can vary depending on the nature and type of samples being
tested. Users should therefore determine suitability of their materials before commencing the tests.

Before starting a test, a film sample must be placed in the test cell. Each unit has two cells, cell A is
on the left and the cell B is on the right.

Install the film sample as follows:

First, unscrew the chamber clamps on both sides of the top chamber and slide it all the way back to
expose testing cells.
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Next, clean any residual sealant from the test cells bottom half before adding a thin layer of sealant to
the rim.

Use the Test Sample Template to cut the film sample. Leave “tabs” on the diagonal so that sample
handling is easier. The sample film is required to be at least 10 cm in diameter.

It is important to select the best possible area of sample material that is free of creases, dents, or any
surface contamination otherwise the OTR measurement can be affected.

Place the film on the cutting pad included with the instrument. Hold the Test Sample Template on top
of the film and use a sharp utility knife to cut around the perimeter.

Take great care when handling the prepared sample as damage or contamination will affect the
results.

Carefully place the film on the test cell bottom. Smooth the edges of the film with your finger to
remove any air pockets. Do not grease the top of the sample or the O-ring seal. Take care not to
touch the surface of the sample as this can affect the test results.
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Finally, pull the top cover to the front and tighten both chamber clamps to seal the films in the test
cells. Turn each clamp clockwise until it starts to tighten and then alternate tightening between the left
and right clamps to obtain an equal hand tight pressure on both sides. To set the clamping force
consistently, a torque wrench may be inserted into the top of each clamp screw to tighten to 2Nm.

Things to be aware of when preparing samples:
e Check the sample film is not damaged, creased or scratched.
e Only apply grease carefully around the edges, do not get grease on center of film
e Only apply marking ink on the lip of film not in the center.
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If the size of the film is smaller than the test cell opening, a mask must be used.
See the following section.
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7.1 Mask Preparation and Use:

When using a mask in one cell, it is imperative to use a mask in the other cell as well. If only one
sample is to be tested then place the mask with aluminium foil in second test cell.

Each mask set has two metal plates, a larger one and a smaller one, and six screws. The smaller plate
has a soft gasket seal.

Apply grease to the larger metal plate around the center hole.

Place the film on top of the larger metal plate as illustrated in the picture below.

A sample size of 3.2 x 3.2cm is recommended. Leave tabs protruding from sample edge to assist
handling on the diagonals.
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Place the soft gasket and smaller metal plate on top of the film, aligning the screw holes with those
on the larger plate.

Fasten the six screws (tighten diagonally) to assemble the two plates and clamp the film in place.
Some wrinkling of the sample is likely and will not affect the measurement.

The mask assembly, with the screws on the top, can be fitted as a film in the test cell. Remember to
grease the sealing rim of the test cell first.
In Test Settings check Mask and enter the area of your masked sample in cm?.

Permeant Concentration i urge
[JUse Marmalised El'}."F.IEISS Time(ming}

-

Thickness {um)

Furge Level (OTR)

JPackage
Mask

Enter 5 as the value when using the Systech lllinois provided standard MASK plates. Purge level target
should be higher than usually used for the same material of normal size sample in proportion to mask
size. If mask size is 5 and for normal size sample Purge target was 1 for mask test set it to 10.

Now you are ready to proceed with the usual test routine.

NOTE: The smaller the mask size the less representative the sample is of a complete test material. Do
not use mask for high barriers with expected OTR of 0.5 cc/m2*day or less. LDL of analyzer is
proportionally higher to mask size. LDL (mask) = LDL*(50/A). Where A is a mask size in cm?2.

When using mask for test re-zeroing also need to be used with higher expected OTR compare to normal
test. With mask size of 5 cm? re-zeroing need to be used for samples with expected OTR of 30
cc/m2*day or less.
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7.2 Testing with 100% RH - wet sponge in test gas halves of
test cells:

If a test gas atmosphere of close to 100% relative humidity is required, then a sponge can be inserted
in test cell tops.
The sponges should always be used as a pair — one in each test cell.

The above image shows the sponge top assembly complete with fitted sponges.
The image below shows a dismantled sponge top cell, ready for sponge replacement or cleaning.

If tests are to be carried out at lower humidity levels than 100% the sponge must be carefully
removed.

Using the supplied syringe or a suitable water dispenser apply sufficient HPLC quality water to wet
the sponge completely. Turn the sponge top over and check that no drops of water fall from the
sponge.

If water falls from the sponge, then it will adversely affect the test. Press gently on the sponge to
remove excess water.

Fit the sponge top on the analyzer and start the test as normal.

After test is completed check the moisture in the sponge and add more HPLC water if needed.
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7.3 Starting a Test

Click on START in the TEST SETTINGS area of the Test window.
CIFilm

[JPackage
[ Mask

Start [JUse Profile

A window will appear asking to save test data file:

& Data File Selection

X
+ » ThisPC » Windows7_O5(C:) » Systech lllinois » 8101 » Data files v O Search Data files P
Organize v New folder = @
A MName Date rodified Type Size
v 3k Quick access
D Tt T/28/2017 11:04 M Text Document 1kB
I Desktop *
D 33(EVOH WET 02 35% 23C)(NoName) tt TA2B/2017 145 PM Text Document 1KB
¥ Dawnlozds [E] 33(EVOH WET 02 35% 23C).0t T/2842017 1AM Text Documnent 1KB
Documents

=] Pictures *
& Pictures
&) 100 Manual
CSV files
Data files
Settings files
&3 Dropbox
i OneDrive

[ This PC

b Network v

File name: | BES

Save as type: | Text (*txt)

A Hide Folders

Save Cance|

Enter file name and click Save.

If Save CSV file check box was checked a new window will appear asking to save CSV file. A CSV
(comma separated values) file allows additional information to be saved during test and can imported
into Excel. For more detailed information see Ch.10.2 CSV files.

& CSVFile Selection

X
A s ThisPC > Windows7.0S(C) > Systech llinois > 8101 » CSVfiles v & | Search CS¥files »
Organize = New folder -
A Name Date modified Type Size
s Quick access
[ERRY 22071103 AM  Micrasaft Excel €., 1Ke
B Desktop 4
5 3305w AT A5 PM Micrasaft Excel C.., 1Ke
& Downloads
Documents
= Pictures
o Pictures
L B100 Manual
o files
Dat files
Settings files
23 Dropbox
& OneDrive
[ This pC
¥ Metwork v
File name: ~
Save as type: |Text ("xt) ~
A Hide Folders Canzz
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Enter file name and click Save. A confirmation window will appear (see next page.)

Yes Mo
Click Yes to confirm Start Test.
—Purge
Bypass Time(mins) FLUSHIMNG S¥YSTEM
=

Hi Flow Furge

Purge Level (OTR)

After starting a test, the PURGE area (shown above) will indicate the status of the bypass and purge
routines. The green FLUSHING SYSTEM bar indicates the percentage of bypass completed. This
stage flushes both cells to remove residual oxygen trapped in the cells when the test sample was fitted.

Upon completion of the bypass, the box next to Purging System will change to blue. This indicates the
System being purged with nitrogen and the OTR value is being measured. The DATA area displays
the current OTR value:

—Data

02 (ppm) OTR

(01932 | [oss0 |
FLO-T (cc/min)
|9.9
FLO-C (ce/min)
100

Atm Press (mBar)
972

Once this value is less than the user entered PURGE LEVEL, the box turns green. The test will
automatically begin.

Oxygen will now flow to the top halve of the test cells and nitrogen will flow to the bottom halves. The
screen will change to the TEST window as shown on the next page.
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The screen will alternate between cells A and B showing the active (connected to sensor) cell.
Clicking on Cell A / Cell B in the top right corner of the form will bring “idling” (not connected to sensor)

cell to see its data and graph.
If a WET test has been selected through the SETUP and PURGE window, then the current RH value

is displayed as a percentage (see below.)

A Test (Unit 1) 8101 (BUILD 2130) v2.3.8 Owner = None e B %
— CellA Home
Sample 1 | ’

OTR FLO-T (cc/min) cellB
FLO-C {ee/min)
Temperature
230¢C
Normal Testing
Cell A Graph
025
02
£ 015
&
£
g
g 0
0.05
o H 10 15 20 25
Minutes
[ Dots

An example data graph is shown below. A data point is plotted according to the user entered Sampling
Rate. The units of measurement, either cc/m?*day or cc/100in?*day, are displayed on the Y-axis of the
graph. Checking Dots box in the lower left corner of the graph will show actual data points on the
graph as shown below.

Cell B Graph

08

0.6

OTR (ec/m2*day)

0.4

0.2

e 1000 2000 3000 2000 5000
Minutes

Dots
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7.4 Ending a Test

If TIMED TEST or AUTO STORP is selected, the test will end automatically.

Otherwise the user must determine when to stop the test, typically after the OTR value has stabilized
for some time. A typical graph is shown below.

s Test (Unit 6) 8101 (BUILD 2130) v2.3.9 Owner = None - X
— CellB 7/1/2018 2:54:48 AM 58.3 A Home
77172018 3:24:48AM 583
[ 063018 PET 23 um ary 77172018 35448 AM 583 *
7/1/2018 424:48AM 583
OTR FLO-T (cc/min) 7/1/2018 45448 AM 583 CellA
= I 7/1/2018 5:2448AM 583
- ! 7/1/2018 5:5448AM 583 *
FLO-C (cc/min) 7/1/2018 6:24:48AM 583
= 7/1/2018 6:5448AM 583
- 7/1/2018 7:2448 AM 583
7/1/2018 7:5448 AM 583
T b
’—F—;': 0’3’ e 71/2018 82448 AM 583
= 7/1/2018 8:5448 AM 584
: 7/1/2018 9:2448 AM 584
Normal Testing 7/1/2018 9:5448 AM 584
I R
v
Cell B Graph
100.0
80.0
& 500 — —
(W el
E |
£ |
2 [
E 400
o |
]
‘IF
200
{
JI
00 [
0 200 400 600 800 1000
Minutes
[JDots

At the start of the test, oxygen is flowing to the top halves of the test cells. As the oxygen diffuses
through the film and is carried by the nitrogen to the oxygen sensor, the measured OTR value increases
until equilibrium is reached. At this point the user should stop the test by clicking Home located in the
right top corner of the test form. It will bring up the Test Setup page. Click Stop located in the left bottom

corner of the form. Confirm by clicking Yes.

Test
Mask
Caontact Lens Confirm 5TOP
Sto Use Profile
. Yes Ma

Test results are saved in a text file (.txt) located in the directory specified by the user when entering the
“SAVE TO:” file name (the default directory is C:\Systech lllinois\8101\Data Files.)

To exit the TESTS window, click on the “X” in the upper right corner.
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8.0 PACKAGE TESTING

The Model 8101 can be used to test packages, where results are displayed in cc/pack*day. Packages
including bottles, containers and pouches can be tested in an environmental chamber or in ambient
air. If tested in the open environment, the test conditions of the ambient air will prevail in terms of
relative humidity and temperature. Utilising an environmental chamber will control both the RH and
temperature.

Environmental chambers are available for purchase from Systech lllinois.

8.1 Package test adapters

Adapters can be provided as an option to test packages. Various package configurations can be tested
including trays of any size, bottles and complete packages including the closure.

Each adaptor is connected to the Model 8101 using VCR® connections. These
involve the use of small silver plated aluminium washers. As they are tightened,
they distort to provide an air tight seal. Over-tightening can introduce leaks into
the system and invalidate the test or even cause the test to abort prematurely.
The rule for tightening them is finger tight, then using a 7/16 spanner tighten the
VCR® connector a further 45 - 90 degrees.

DO NOT reuse the washers.

A brief description of these adaptors follows.
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Adaptor Glue Seal

with Bracket Adaptor Film Test
Glue any bottle or package This adaptor is used to
with a neck opening of more perform standard film tests
than 15mm to the platen. using 50cm? active anza.

Adaptor 1/8"NPTF

Using 1/8” NPT couplings and pipas the
user can connect to any packaga in the
tradition:al manner.

Adaptor Complete Package

The simplest method to test a closed
package. Dyl a 1/4” hola in the package
and glue the tube. Quick connect the
assembly and start to test.

Please note the Film test adapter is not an option on the 8101.

To use package test adapters first remove the top cover from the 8101.

Install Adapter plate in place of top cover:
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Lock the adapter plate in place with provided latching pins.

Use part number 101 775, 1/8” NPT to 1/8” VCR® fitting and screw tight into the female NPT ports in
the bottom of test cells. Be absolutely careful not to ‘cross thread’ the fittings. Failure to locate and
tighten correctly will negate the use of any adapter or to perform a test.
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8.2 Glue seal adapter

The Glue Seal Adapter should be used to test any tray or bottle with a surface area less than the area
of the surface of the adapter. Special adapters can be made to suit larger surface areas.

1 Locate the glue seal adapter on the bottom of
test cell. The gas inlet and outlet studs are in
the base of the adapter.

The star knob supplied should be used to hold
the adapter in place on the adapter plate.

2 Next fit a VCR® washer onto one of the VCR®
adaptors on the plate. Put the relevant color-
coded test tube fitting over the washer taking
care not to displace the washer - blue to the
left and red to the right on cell A, red to the left
and blue to the right on cell B. Tighten finger-
tight. Using a 7/16 spanner, tighten the VCR®
connector a further 45 - 90 degrees.

Repeat for the other tube

WARNING

If the VCR® connections are over-tightened,
the soft washer can flatten and distort
possibly allowing leaks. It will also make it
difficult to remove.
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3 Prepare the purge pipe. A purge pipe consists

of three parts:

A. The tube

B. The screw nut

C. The olive.
The tube should be a length such that it
allows the N2 gas to exit in the top 10% of
the bottle under test. Cut it to suit being
careful not to crush the tubing.

4  Fit the purge pipe into the top of the bottle
adaptor, as shown.

5 Mix up some two-part epoxy resin glue (part
number 101 648, box of 50,) following the
manufacturer’s instructions.

6 Scoop enough mixed epoxy to run a 2mm
thick ring around half the neck of the bottle;
repeat for the other half of the neck of the
bottle. It is not necessary to apply excess
epoxy. Place the bottle over the purge tubes
of the station and on to the plate, where the
bottle should be turned approximately 30
degrees backward and forward to ‘bed in’.
Leave the bottles for at least 45 minutes to dry
the epoxy.

The test for OTR may now be started
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8.3 Complete Package Adapter

Complete packages are defined as packages that require testing with their seals or closures intact.
This also includes anything that will not readily fit onto a bottle adaptor; however, this configuration can
be used for testing bottles, especially where the “seal” of the bottle top needs to be tested. Package
examples are shown below.

1 Locate the Complete Package Adapter on the
bottom of test cell. The gas inlet and outlet studs
are located in the base of the adapter.

The Star knob supplied should be used to hold
the adapter in place on the adapter plate.

2 Next fit a VCR® washer onto one of the VCR®
adaptors on the plate. Put the relevant color-
coded test tube fitting over the washer taking
care not to displace the washer - blue to the left
and red to the right on cell A, red to the left and
blue to the right on cell B. Tighten finger-tight.
Using a 7/16 spanner, tighten the VCR®
connector a further 45 - 90 degrees.

Repeat for the other tube
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WARNING

If the VCR® connections are over-tightened, the
soft washer can flatten and distort possibly
allowing leaks. It will also make it difficult to
remove.

3 Prepare the purge pipe. A purge pipe consists

of three parts:

A. The tube

B. The screw nut

C. The olive
The tube should be a length such that it allows
the N2 gas to exit in the top 10% of the bottle
under test. Cut it to suit being careful not to
crush the tubing.

4 Remove the blanking plug and washer from
the top of the adaptor.
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5 Fit the purge pipe into the top of the adaptor.
Reference section 6.1 for details of purge pipe
preparation. Place a new washer over the
purge pipe and down onto the adaptor (as
shown.)

NOTE: Always replace the washer after each
test.

DO NOT RE-USE

6 Prepare the package (in this case a bottle and
top.) The test adaptor tube is fixed into the
side of the package (bottle) by drilling a 5mm
diameter hole in the side and securing it with
two-part epoxy. Allow the epoxy to harden
before progressing to the next step.

7 Fit the prepared package (bottle) onto the test
adaptor base as shown. Tighten the securing
nut with a spanner of the correct size.

The test for OTR may now be started.
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8.4 1/8"” NPTF Package Adapter

1 Locate the adapter on the bottom of test cell.
The gas inlet and outlet studs are located in
the base of the adapter.

The star knob supplied should be used to hold
the adapter in place on the adapter plate.

2 Next fit a VCR® washer onto one of the VCR®
adaptors on the plate. Put the relevant color-
coded test tube fitting over the washer taking
care not to displace the washer - blue to the
left and red to the right on cell A, red to the left
and blue to the right on cell B. Tighten finger-
tight. Using a 7/16 spanner, tighten the VCR®
connector a further 45 - 90 degrees.

Repeat for the other tube

WARNING

If the VCR® connections are over-tightened,
the soft washer can flatten and distort
possibly allowing leaks. It will also make it
difficult to remove.

A flat plate of a suitable size for the package to be tested can now be made with appropriate fittings
to interface to the two 1/8” OD fittings on the adapter. The test can be started in the normal manner.
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8.5 Preparing the instrument for testing packages without
adapters

Opening the test cells will reveal the gas sample/test ports. They are tapped 1/8” NPT. Suitable fittings
may be purchased or obtained from Systech lllinois. These fittings will serve to connect these ports to
a package to provide an inlet and outlet from the package.

- 0

GREAT CARE SHOULD BE TAKEN TO VERIFY THAT THE FITTINGS ARE THE CORRECT
SPECIFICATION AND FITTED TO THE CELL SUCH THAT THEY FIT WITH NO LEAKAGE AND
THEY DO NOT IMPAIR THE TAPPED THREAD FORM IN THE CELL.

Various methods can be used to ‘connect’ the package to the instrument, but they all will require the
same attention to leak integrity.

Tubing, normally 1/8” copper, will connect from the fittings in the cells directly to the package,
attached to the package by glue.
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This is adequate when the package is small or flexible.
However, for something like a tray it is best to glue the tray to an aluminium plate and to have interval
fittings in the aluminium.

Note that the tray is glued to a rigid and flat aluminium plate.

Regardless of how the package is connected to the cells, it MUST BE LEAK TIGHT. Any leaks will
return a faulty test and could render the instrument out of action for several days due to high ingress
of oxygen.

The picture above shows Swagelok® two-ferrule design fittings which can be obtained from Systech
lllinois — part number PFT-108271. Bulkhead fittings, intermediate fittings used to pass through an
aluminium plate, are part number PFT-107771. It should be noted that frequent disassembly and
assembly of the fittings can cause leaks if due attention is not given to their installation.

For higher throughput of package testing it is strongly recommended to make use of VCR® metal
gasket face seal fittings for the repeated connections to the test cells. The bulkhead connections to
the aluminium tray which are not changed frequently can remain as the two-ferrule type.
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A kit of parts can be provided by Systech lllinois, comprising of all parts to make up one package test
station and replacement VCR® gaskets — part number 870 090. The metal gasket must be changed
for each new test.

The next picture shows a plate made up for testing the particular tray shown. Note that different trays
and bottles will need their own special plate. Make the inlet and outlet connections as far away from
each other as possible whilst allowing the tray or bottle to be glued in to the tray.

Twin pack epoxy is suitable to glue the tray to the plate, the next picture shows the method.

After spreading the twin pack epoxy evenly over the contact area of the tray, carefully position the
tray over the previously cleaned aluminium flat plat and position with suitable weight so the glue may
harden using the time specifications of the epoxy manufacturers.
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The image above shows a second package under the testing plate. This is just for support while the
epoxy is setting on the top package.

The plate in the distance is not supported and shows that it would not allow the package to remain
flat during the epoxy curing process. Notice the bent pipe that would be inside the package — this is to
create some turbulence to assist in the removal of air from within the package under test.

After the epoxy has formed a leak tight seal between the package and the plate, the fittings can be
connected to the cell.

If only one package is being tested then the other test cell should be connected as a closed loop.

When testing two samples it is recommended that both sets of sample tubing, from the analyzer to
the sample, are made of equal length to ensure a balance of flows between test cells.

In tests where the temperature and humidity are different from ambient conditions it is necessary to
insulate the sample tubing between the environmental cabinet and the analyzer. This ensures the
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permeated humidity does not condense on its way to the analyzer. It may be necessary to create
holes in the supplied chamber insulator and pass the sample tubing through it.

The test cell temperature target should be set to the same as the environmental chamber for the
same reasons.

Remember that when two samples are being tested that they should be identical — same material —

same volume.
It is recommended that the samples are flushed with dry nitrogen just before final connection to the
sample tubing so that the air and moisture is flushed from the package.

[ Film
[JPackage
[IMask
(Jcaontact Lens

[JUse Profile

Refer to the above image and remember to select PACKAGE instead of FILM.

It will be necessary to set the bypass time to a longer time than for film testing because of the
increased volume, typically 120 minutes or longer.
The Purge Level should be set to 20 or less OTR (cc/pack*day) to ensure adequate flushing of the

package.

FLO-T is shut OFF during Package testing.
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8.6 Testing Packages using 100% 02

Package testing can be done using 100% O2 instead of ambient air.

—Outer Bag

[« R
N

Test Package. ——

Epony —

Place additional plastic bag around package installed on test adapter and glue it to the plate. Insert
plastic tube into outer bag and seal it. Attached second end of the tube into oxygen outlet on test cell.
Create small opening in outer bag away from plastic tube for oxygen to exhaust.

On the test settings part of test form check Use O2 gas next to Package check box.

[ ]Film
] Package [+] Use 02 gas
[Imask
[]Zontact Lens
Start []Use Profile

Start package test.

www.industrialphysics.com/PI Page 61



https://www.industrialphysics.com/PI

N SYSTECH ,
\\Sifﬁmf, ip pHvsics = M8101 Operations Manual 0501-0001/1.11

9.0 FLOW AND PRECISE RH CONTROL
9.1 Flow

The Model 8101 controls all flows automatically. Flow of test gas (Oxygen) referred in software as
“Flow-T” is set to 10 cc/min (+/- 1.0 cc/min.) Flow of the carrier gas (Nitrogen) referred in software as
“Flow-C” is set to 10 cc/min (+/- 0.2 cc/min.) When Test, Validation or Base Line is started or test is
switching between cells A and B, flow of both gases can fluctuate for up to 1 min before stabilizing.

9.2 Filling the water tanks and purging wet lines
Note: Before running Dry Baseline for the first time during installation of the instrument, make

sure to add water to the water tanks and complete the “Purging humidifier lines” procedure
outlined below.

The location of the water reservoirs is shown in the figure above, with the open front door of the Model
8101. The left-hand reservoir is for the nitrogen (bottom) RH and the right-hand side is for the oxygen
(top) RH.

Using a 3/16” hexagon key loosen and remove water fill plugs as shown below.
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Using the supplied syringe or water bottle fill the tank with Ultra HPLC water — NOT tap water!

Initially fill approximately 1/2 of the water tank.

The pumps in the humidifier system of the Model 8101 need to be “primed” with water when filling tanks
for the first time. After filling the tanks to 1/2 of the level use the supplied syringe with pipe attachment
to “prime” pumps.

Insert syringe in the water tank, fill the syringe completely with water, after that insert in the middle hole
at the bottom of the tank and push it through. Please do these 10 times. Each time you will push water
through that hole it should fountain out of the second hole on the bottom of water tanks. This will give
you a visual aid that the pump properly primed.
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Open Model 8101 software and click Set Up. On the left bottom of the form you will see radio buttons
for adding water. Click ON for both N2 and O2. Pumps will start and water will begin “fountaining” from
the bottom hole in each water tank. Add water in each tank up to water level mark. Let pumps run for
120 minutes. Set both radio buttons to cycle.

& Model 8101 (BUILD 2170) SET-UP v2.12'8100 Settings.... — X
\\SYSTECH Model 8101 on COM
N\ 4 illmois |
02 Cut Off (ppm

Communication Diagnostics 2000

Create Diagnaostic Files

N2 Tank 02 Tank
Add water Add water
(®) OFF (®) OFF
O oN C)ON
Cycl Cyel
& LR [«]Contact Lens

During operation, when the water decreases below the minimum level, a warning message will appear
and an LED on top of the instrument will illuminate:

02 Water

Warning 02 water is low

Open corresponding water tank and simply add water up to water level mark. No need to turn pumps
ON or halt the test.

9.2.1 Purging humidifier lines

After adding water for the first time begin a Wet Baseline (see Ch. 5.2) change Bypass time to 120
minutes.

s Base Line (Unit 2 8101 {(BUILD 2130 v2.1.3 Owwner = 2101 - X
\\ SYSTECH | temperature scusi  Target |02 {ppm) | |F"0'T {Cdmi”}| et
=
\ ®c OF FLO-C {cc/min) Mew Base
— [ ] [ ]
Start Bypass Time(mins) Purge Time(mins) BYPASS PROGRESS
B | 30 |
I:I Purging System

Abort Wet Baseline after 90 minutes.
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9.2.2 Emptying water tanks.

If the Model 8101 needs to be moved to different location (ground or air transportation) the water tanks
need to be drained.

Drain valves are located on left and right bottom of the instrument behind the front door. Remove water
spigot by turning it counterclockwise and drain the water tank. Replace water spigot.

9.3 Precise Relative Humidity (RH) Control

The RH in the sample testing cells may be precisely controlled between 10% and 90% on both oxygen
and nitrogen sides.

The Model 8101 generates the proper RH level by automatically controlling dry and wet gas flows as
well as saturator temperatures.

The option to test using a humid (or wet) gas is selected at the TEST SETUP page by clicking the
WET O2 and/or WET N2 boxes.

— Test Settings

- 2 — Test Settings
Slilam NEETIEETE Sam?lin? Rate (mins)
Test Duration (mins) . Test Duration [mins)
[1Timed Test [ITimed Test
Stop Band Stop Band
[ Auta Stop [ Auto Stop
02 BH Target (%)
et 02 et 02
M2 RH Target (%)
[t M2 ] et M2
[]100% RH Top Chamber []100% RH Tap Charmber

Enter desired RH value (75%RH for N2 and 90% RH for O2 in the example below):
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— Test Settings

Sam?lin? Rate (mins)

Test Duration (mins)

Stop Band
[ ]Auto Stop

02 RH Target (%)
N2 RH Target (%)

[]100% RH Tap Chamber

If test will be run with a wet sponge in the top cells (assumed 100% RH, not controlled, check 100%RH
Test Gas to have that noted on the reports:

— Test Settings

Sam?lin? Rate (mins)

Test Duration (mins)

Stop Band
[ ]Auto Stop
[]wet 0z
[]wwet M2

100% FH Top Chamber

Once the testing process has begun, the RH level will be automatically controlled by the system.

When running WET baseline, the same process needs to be followed to set desired RH for a Baseline.

S Base Line (Unit 21 8101 (BUILD 2130) v2.1.3 Cwner = Mone e *

\\ SYSTELL |remmnnns a1 |02 i | |F|-°;C:-T {ccfmf”}'| |R:0[9Q | 1wetnz
b\ ®c OF FLO-C (c/min) Actual RH (%) Mew Base
| E—— | 109 | | 68.5 | |
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10.0 REPORT GENERATION
10.1 Viewing and printing reports

To display and print test results click on REPORTS in the Main Menu to bring up the page shown below.

8 Reports 2,012 _ O %
\\ SYSTECH Open Test file  csviies
\\ 4 1llnois
|

0.0

0.0

0.0

0.0

0.0

%0 g 0 0 0 0 0

[JDots

Click on Open Test File and the following appears (see the next page):
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N Open hd
AL ThisPC > Windows7_0S (C) » Systechlllinois » 8001 » Dats files v & SearchData files p
Organize v New folder =~ ™ @
Harme - Date modified Type Size
# Quick access
— . [El 11 TR6/2017 11:51 AM Test Dacument 1KB
eskto)
P [E] 111102 10/20/2016 8:55 A Text Dacument 1K
¥ Downloads 5] 062317 EVOH 55 um dry. Tt 6/26/2017 748 AM  Text Document Lz
Documents o
[&=] Pictures -
& Pictures *
& 8100 Manual
CSY files
Data files
Settings files
£F Drophox
& OneDrive
[ This P
¥ Network
File narme: | 062317 EvOH 55 um dry. Tt V| Text: (*. o) v

Change the file type to *.enc to view encrypted files. These files are saved when tests are performed

using an instrument with the 21 CRF Part 11 option enabled. They are encrypted files to prevent
unauthorized modification.

S Open X
T “ 2101 » Datafiles v [ 2 Search Data files
Organise » New folder ==~ [ e
[ This PC MName Date modified Type
3D Objects D Test.Enc 30/09/2020 16:41 EMC File
[ Desktop
Decuments
* Downloads
J! Music
[&=] Pictures
B Videos v < >
File name: ~ | |Encrypted (*.enc) ~
Open Cancel

You will be asked which units of measurement to display in report to generate.

Reports ¥1.3.8

e —
i 3

Please select Units to display

I cof100in¥day | coftn2¥day
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Click on button with units you need to use, and the corresponding report will be generated:

8 Reports W2.0.16 - m} -

\\ SYST E C H Open Test file Print complete report _
b\

Create PDF Print short report [OF: (8]

OTR Tesk Bepork (v.0.16.00 A
Using Hethod: RETH D33955,. RETH F1927, RETH F1307, DIN S3380-3

Hodel 5101, Feyial We. R15110068 (ID B) w2.3.9

File:
063015 PET 23 wum dry.Tut

Test Setup: Cell (R) Info:

Fermeant Concentration: 1008 fample ID: 063015 FET 23 wm dry

Barametzic Pressure: 275,42 mPR BH(02) : OFF

Test Type: Film BH(H2) : OFF

Individual Sereing: HONE Sample Thickness: FERE

Re Sareing (Cpelas): [ Test Temperature: 25,00

EBypass Time: 30 (mins) Test Started: 07:15:42 2015-06-30
Sampling Rate: 15 i(mins) Test Completed: 05:07:18 2015-07-01
Timed: OFF Stopped by: USER STOP

Buto Stop: wo

Stop Band [(Rutostop): 1%

Test Results (Hormalized to Barometric Fressure of 1013 mFR; eucept package]:
Transmission rate: 55,8 cofm2tday

OTR Data cofm2*day

0000:00 0.0 0000:30 31.4 a001:00 57.3 0001: 30 55.3 0002:00 55.5
0002:30 53.5 0003: 00 55.6 0003:30 53.6 0004: 00 55.6 0004:30 55.6
0005:00 53,6 0005: 30 58.6 000E: 00 53,7 0006: 30 58.7 0007: 00 58.7
0007:30 55.7 0008: 00 55.7 0005:30 53.3 000%9: 00 55.7 0003:30 55.86 "
100.0
50.0
=
L]
2 60.0
oJ
£
=
G
=)
e
£ 400
Q
0.0
00
0 260 520 T80 1040 1300
Minutes
dDots

You could switch between reports for chamber A or B by checking corresponding radio button under
“CSV files” button in top right portion of the report form.

Four options to print the generated report will be presented: Create PDF, Print short report, Print
complete report and CSV Files.
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& Reports V2,016 — O X

\\ SYST E C H | Open Test file | | Print complete report | I:|
b % m | Create PDF | | Print short report | @A @]:

Print short report sends a one-page report to the printer. The printed report will include test setups,
final result and graph as shown below:

\\SYS'I'ECH
R\ 4 ilnois |
OTR Tast Report (v2.0.12.0)
TUsing Hethod: ASTH D3935, ASTH F1327, ASTH F1307

Hodel 8101, Serdial No. A1711003 (ID 3) v2 1.6

Fila:
101747 EVOH 5% wn DRY.Txt

Test Setup: Cell (1) Info

Pemmeant Concentration 1008 Sample ID: EVOR

Baremetric Pressure: 505,62 mPR RH{02) OFE

Test Type: Film RE(H2) OFF

Indivdidusl Bereing NONE Sample Thickness: 55 wm

Be Bercing (Cyeles): 3 Tect Temperaturs: 2300

Eypass Time: 30 imdns) Test Started 02:22:09 2017-10-17
Sampling Rate: B0 imdns) Test Completed: 09:33:55 2017-10-20
Timed: OFF Stopped by: USER STOF

Ruto Stop: wo

Step Band [Rutestop) 14

Test Besults (nommalised to Barometric Pressure of 1013 mPA, except package):
Transmission rate: 1.26 ce/m2*day

OTR Data co/m2*day

0000:00 0.0 0002:00 0.632 0004-00 0. 751 0006:00 0. 925 0003:00 1.02
25
20

B o

FARE

£

= 1

o
[
] o 1220 2130 2840 3550

Minutes
O par=

Printed: 14:00 2015-06-29
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S

¥ Reports W2.0.16 — O >

\\ SYST E C H Open Test file Print complete report _
W' m Create PDF Print short report @ B

Print complete report includes a short report as well as a second page with all data points.

QSVSTECH
A ilnois }

OTE Test Repext (v2.0.5 01
Using Nathod: ASTK D398s, ASTH F1927, RSTH F1307

Wedsd 8103, Sexial We, ALTL00L D 1) 211

052317 EVOK §% . sy Tat
Bata poiate callinls

Tast serup

e

55 m

2500
ot 04:24,49 2017-06-23 BO0B:0) 0.0 OMOZ:00 0TS MODE:CO LI DOS:00 113 000300 171
Test Completed: 07:45.26 204740626 ©010.00 222 OpA2.00 322 W0M.CO 1.3 D16.00 123  0016.00 133
Stsppad by veER. sTOP 0020:00 424 0A22:00 123 W04-00 126 DA26:00 1 25 001840 12

DONNIOD 124 OME2I00 325 NOBIOO L2¥ 00300 L34 00500 L2
094000 1024 Co42.00 223 40AZ-CO .26 D44S:00 114 004850 L34
BOS0:0) 123 0BS2:00 123 N0SEo00 22 DASE00 173 00SE:00 127

nre of 1013 nEL; except package)

TR Data Gee/mav

0000:00 0.6 0002:00 0.76S  0004:0W 1,11  00NE:00 119 900800 1.21

Frinted: 14125 2017-40-01 Frinteds 14,25 2007-08-01

Create PDF opens a new window as shown below:

N saveds X
4|« BI01 > Report PDF files v|® | Search Report PDF files 3

Organize ¥ New folder B~ @
A Name h Date madified Type

s Quick access
[ Desktop » Mo items match your search,
& Downloads #
Documents  #
] Pictures 4

-

4 Pictures

& 8100 Manual

Blpha = 5
File name: v
Save as type: | pdf (pdlf) v

T Conca

Change default name (consists of date and time) to desired report name and click Save. The PDF file
will be saved in report PDF files folder created when the Model 8101 program was installed. It is
located in C:\Systech Illinois\8101\Report PDF files. The PDF file could later be printed or attached to
an email.

The graph part of the report window has an additional feature.
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If greater resolution is required on a section of the graph, then move the mouse cursor to the area of
interest and left click and drag a red box to include the desired area.
Release the mouse and the area is shown with a rescaled vertical and horizontal scale as shown

below:

45.0

40.4

358

OTR (cofm2*day)

312

26.6

22.0 2

Minutes

Right click in the graph area to return to the normal scale.

10.2 CSV files

An additional feature of the software supplied with the Model 8101 allows the user to record the date
and time, OTR value in cc/m? *day, flow-T, flow-C, cell temperature and RH value with each data point
saved when the instrument switches between cells. This extra data is saved in Excel CSV format. This
data can easily be incorporated into a spreadsheet for analysis but is not required for the operation of
the Model 8101 or the Reports section of the software.

To save data in CSV file, check the box in test setup as shown below.

Save CSV files

Save Settings

Load Settings

The CSV files are stored in a folder: C:\Systech Illinois\8101\CSYV files.
These files should not be accessed for a test currently running.
The CSV text files can be opened using Reports or Excel. It can also be opened as text file.

Eystech IllinoisModel

Mj 073117 FlexFilm @ oycles SEeRH.cov - Motepad A — O
File Edit Format  iew Help

Test Software = v2.1.4
Serial Number = Al7118&1
A (FlexFilms & cycles)
B (FlexFilms & cycles)

= glal

CSV files can be opened in Excel using Reports. Excel should be installed on the unit PC.

Date,Time,Cell,CTR, FLO-T,FLO-B, FLO-5, Temp, C-F,RH(D2),RH(N2)
2017-67-31,6:26:35 PM,A,3.25,9.9,10.9,8,23.0 C,(,0,60.4
2017-87-31,7:11:35 PM,B,2.41,16.9,19.8,8,23.8 (,C,0,60.4
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N Reports ¥2.0.1 hd - O ®
p

" SYSTECH Open Test il  csviles
w

Click on CSV files and the following window will appear:

S Open x
1T » This PC » Windows7_05(C) » Systech llinois » 8101 > CS¥files v | 0 Search C3W files yel
Organize = Mew folder =~ M o
03.01.18 ~ Marne - Date modified Type Size
3100 Manual

Ticsw FFI2017 25T AM Microsoft Excel C.., 1KB
@ | 8100 photos 01717 RET 23 umm Rep 4 validatinn.cow 882071299 P Micrasoft Excel C.., B KR
CE files Rep 4 validation.csv 872172017 11:42 8k Microsoft Becel C... 1KB

E; Drophox
f@ Onelrive

& This PC

Click on the desired file. It will open in Excel as shown below.

Bookl - Excel

Help Q Tellm ant to do

<= b Cut Calibri 11 - AN T== & - BunapTex General - |:
Paste E@ Copy = = 3= =] «0 o0 Conditional For
> ¥ Format Painter ru- = == Bl Merge & Certer - | § - 9% » | % 53 Formatting~ Ta
Clipboard [P} Fant ] Alignment ] Murnber ]
A1 - 5 Systech lllinoistodel =101
A 1 B 1 C 1 D 1 E 1 F 1 G 1 H 1 1 J 1 K 1 L 1 M 1
1 |Systech lllinoistodel =8101
2 |Test Software=v2.1.4
3 |Serial Number=A1711001
4 |B(PET 23 um Rep 4)
5 |Date Time Cell COTR FLO-T FLO-B FLO-S Temp C-F RH{O2)  RH(MZ2)
6 | 8/17/2017 23341 P B 54.5 10 10 0230cC C a 0
7 8/17/2017 20941 PR B 577 10 10 0230cC C a 0
8 | 8172017 3:3%:41PM B 58.2 10 10 0230cC C a 0
9 | 8/17/2017 40941PM B g98.6 10 10 0z230cC C 0 1]
10 8/17/2017 43941 PM B 58.8 9.9 10 0230c C 0 1]
1] 8/17/2017 5:09:41PM B 58.9 10 10 03230cC C a 0
12| 8/17/2017 5:39:41PM B 58.9 10 10 0230cC C a 0
13 | 8/17/2017 0241 PM B 59 9.9 10 0230cC C a 0
14 8/17/2017 E3341PM B 59.1 9.9 10 0230cC C a 0
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11.0 SYSTEM VALIDATION

The Model 8101 is validated at the factory prior to delivery. Additional validation is recommended every
2 to 3 months using one of two methods. Section 11.1 explains how to validate the Model 8101 using
a film with known OTR while section 11.2 explains the use of certified gas. Both methods use cell A
only.

All expansion models should be validated as well. All modules may be validated at the same time or
separately.

11.1 Film Validation

To validate the instrument using the film method, a film of known OTR value must be placed in cell A.
First, lift the handle on the top cover and slide it all way back to expose the testing cells.

Next, clean any residual sealant from the cell’'s bottom half before adding a thin layer of sealant to the
rim. Use the test sample template to cut the validation film or use the validation film from Systech
lllinois in an aluminum foil holder.

Carefully place the film on the test cell A (one on the left side.) Smooth the edges of the film to remove
any air pockets. Repeat the process on cell B with a film or foil of the same thickness.

Finally, pull the top cover to the front in place above the test cells and push the handle down to seal
films in the test cells.

NOTE: Cell B is NOT accessed during a validation cycle. A film or foil of the same thickness
MUST be placed in cell B. The OTR value of the film in cell B is not important. However, the foil
or film in cell B should also be sealed with sealant.

Double click the 8101 program icon to start the software.

& Model 8100-7100 (BUILD 2130) Main V2.1.2 - X

QSYSTECH s User = None | Language
N

EARCH

= Maodel 8101 (1) On COMS

8101(1) Free

VALIDATE

e
BASE LINE

At the main window choose the unit you need to validate and click on the Validate.

The Validation screen will appear as shown on the next page.
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\\‘ Validate (Unit 1) 8101 (BUILD 2130) v2.1.4 Owner = None

s\ SYSTECH 02 (ppm) FLO-T (ce/min) Validation Target
L | 58.7] QTR
A\ 4 illinois | = T L
D FiLM OTR (cc100inZ"day)
Temperature GAS OTR (cc/m2*day)
Actual  Taroet (@ C
230 | (230 | 074 Abm Pres (mBar]
e OF .
Span
|Bypass Time{mins) BYPASS PROGRESS Start
30
Purge Level (OTR) Hawe Span
[10.00 [ ] purging System
Validation Graph
10.0
17:55, (27)

OTR

Minutes

The top half of the validation window consists of setup parameters and status indicators. The bottom
half displays the real time graph during the validation process.

Click FILM in the Validation Target area, as shown below. Enter the OTR value of the film being
used for validation in the OTR box. Click on the button indicating the units of measure for the OTR,
either cc/m? *day or cc/100in? *day. The Model 8100 series software automatically adjusts the OTR
readings to compensate for atmospheric pressure. Actual atmospheric pressure is shown in
validation setup area

Validation Target
FILM OTR (cc/100in2*day)
GAS OTR (ccim2*day)
a7e Atm Pres (mEBar)

Enter the desired cell temperature in the Target temperature box. Click on the C or F to indicate Celsius
or Fahrenheit. The status bar below the Actual and Target temperatures will be red when the actual
temperature is more than +1 degree from the target temperature. Otherwise, a green status bar means
the temperature is within 1 degree of the target, as shown below:

Temperature
Actual Taroet
23.0 23.0
e OF

(@ C
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Click Start to begin a validation cycle which will trigger a series of software and hardware routines.

If a validation is started before the Actual temperature of the sample cell is within 1°C from the target,
the following message will appear.

Cal

Temperature is NOT ready - Start Amyway?

Click on Yes to continue the validation or No if you wish to wait for the temperature of the sample cell
to reach the target temperature entered. It is recommended to wait if actual temperature is more than
2°C off the target.

The left middle area of the validation window is shown below.

Eiiass ﬂmfimiﬂs}' BYPASS PROGRESS

Purge Level (OTR)

Once the validation has started, nitrogen flows through the top and bottom of cell A to evacuate any
oxygen. The nitrogen bypasses the sensor for a time equal to the Bypass Time parameter set by the
user (30 min in the figure above.) A default of 10 minutes Bypass Time is acceptable when measuring
low barrier films (OTR values greater than 60 cc/m2*day.) When measuring high barrier films (OTR
values less than 10 cc/m?*day) set the Bypass Time to at least 60 minutes.

Bypass Time{mins) FLUSHING SYSTEM
L

30
Purge Level {OTR)

The bar located beneath BYPASS PROGRESS indicates the status in percentage of bypass completed
(see above.) After the bypass time expires, the nitrogen is allowed to flow through the sensor. A flow
rate of 10 cc/min for “Flow-C” and 10 cc/min for “Flow-T” is automatically controlled by the system.

The OTR value will decrease as the nitrogen displaces any oxygen still in the system. The box next to
Purging System will turn blue while the system is being purged.

The “Purge Level (OTR)” is entered by the user, the default level is 10. This value is fine when
validating with low barrier films (OTR values greater than 30 cc/m2*day.) For high barrier films (OTR
values less than 10 cc/m?*day) set the “Purge Level (OTR)” to 2.

Once the measured OTR value is less than the Purge Level, the box next to Purging System will turn
green and the validation process begins. Now, oxygen flows through the top portion of the test cell
while nitrogen flows through the bottom. The OTR will be plotted in 1-minute intervals on the graph.
The OTR value will change on the graph and, after time, will become stabilized (see next page.)
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S Validate (Unit 6) 8101 (BUILD 2130) v2.1.5 Owner = None — X
N SYSTEC H 02 (ppm) FLO-T (cc/min) Validation Target
N 19,6533 95 J 587 OTR
OTR FLO-C {cc/min)
53.9694 100 | Hi
Temperature OTR (celin2*day)
Actual  Taroet @) C
230 . 979 Atm Pres (mBar)
| E—
Span
Bypass Time(mins) FLUSHING SYSTEM 0.377 Stop
30 |
Purge Level {OTR) New Span
urge Level
0.41 VAL now
10.00 - Purging System \—
Validation Graph
100.0
80.0
60.0
. S
o
400
200
00 4 10 20 30 40 50

Minutes

At this time, click VAL NOW to validate the instrument.
A window will appear asking the user to confirm the validation. Click Yes and the instrument is now
validated.

VAL

@ Confirm do VAL now

Yes Mo

At this point the user may either click STOP or allow the validation to continue in order to verify the
result has stabilized. Clicking VAL AGAIN will do a second validation.
Clicking STOP ends the validation routine.

al

@ Confirm STOP

Yes Mo

Click Yes to confirm the stop of validation.
To exit the Validation window, click on the “X” in the upper right corner.
Validation results are saved in the maintenance files folder (see section 5.3.)
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11.2 Gas Validation

When carrying out the validation procedure with gas make sure a cylinder of Certified Calibration Gas
is connected to the “VAL GAS IN” port.

Maintain a continuous regulated pressure of approximately 1.4 - 1.7 bar (20 - 25psi) on the validation
gas port.

Before validating the instrument, place foil or any films into both cells A and B.

It is recommended that 20ppm or 50ppm oxygen in nitrogen certified gas be used for validation.

Start the software by double clicking the 8101 icon and click Validate at the Main Menu.

" .
4 Model 8100-7100 (BUILD 2130) Main V2.1.3 — *

\\ SYSTECH SEARCH [user=none | Language
I\ 4 1llmois | _

8101(1) Free

VALIDATE
BASE LINE
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At the main Validation window click on Gas as shown below.

s Validate (Unit &) 8101 (BUILD 2130} +2.1.4 Owner = None o x
\‘ SYSTECH 02 (ppm) FLO-T (cc/min) Validation Target
e | (e
\ FLO-C {cc/min)
FILM
Temperature GAS
Actuzl  Tarcet @ C
23.0 23.0
oF
Span
ins} BYPASS PROGRESS Start
- New Span
Purge Time(mins)
30 Purging System
Validation Graph
100
8.0
6.0
T
o
=3
[at)
© 40
20
00 4 5 10 15 50 e
Minutes

The top half of the Validation window consists of setup parameters and status indicators. The bottom
half displays the real time graph during the validation process.

Click GAS in the Validation Target area, as shown below. The “OTR” will be replaced with “ppm”. In
addition, the OTR units of measure disappear. Enter the ppm value of the gas being used for the
validation in the ppm box.

Validation Target

FILM

GAS

Enter the desired test cell temperature in the target temperature box. Click on the C or F to indicate
Celsius or Fahrenheit. The status bar below the actual and target temperatures will be red when the
actual temperature is more than +1 degree from the target temperature.
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Otherwise, a green status bar means the temperature is within 1 degree of the target, as shown below.

Temperature
Actual  Taroet @ cC

= §eL

Click Start to begin a validation cycle which will trigger a series of software and hardware routines.

Bypass Time(mins) FLUSHING 5YSTEM
30 |
Purge Time{mins)

30 Purging System

Once the validation has started, VAL GAS flows through the system to evacuate any oxygen present.
The gas bypasses the sensor for a time equal to the "Bypass Time" parameter set by the user (30
min in the figure above.)

The bar located beneath BYPASS PROGRESS indicates the status in percentage of bypass
completed (see above.) After the bypass time expires, the nitrogen is allowed to flow through the
sensor. A flow rate of 10 cc/min for “Flow-C” and 10 cc/min for “Flow-T” is automatically controlled by
the system.

After the bypass time expires, the gas is allowed to flow through the sensor for the duration specified
in the PURGE TIME box (30 minutes in the above figure.)

The box next to Purging System will turn blue while the system is being purged.

After the PURGE TIME expires, the box will turn green and the validation process begins. VAL GAS
flows through the system. The Oz ppm detected by the sensor will now be plotted at 1-minute
intervals on the graph.

The O: value will change on the graph and, after time, will become stabilized.
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S Validate (Unit &) 8101 (BUILD 2130) v2.1.5 Owner = None e X
Ny, SYST E C H 02 (ppm) FLO-T (cc/min) Validation Target
W 49968 | [o4 | 49.96 ppm
FLO-C (cc/min)
Temperature GAS
Actual  Taroet @ cC
23.0 23.0
o
Span
Bypass Time(mins) PURGE PROGRESS 0.397 Stop
30 e ——
p T N New Span
urge Time{mins) 0.397 VAL now
Validation Graph
100.0
80.0
60.0
T
o
=
o
S 400
200
00 o 10 20 30 40 50
Minutes

At this time, click VAL NOW to set the validation for the instrument.
The following window will appear asking the user to confirm the validation.

VAL

('/r..\'l Confirm do VAL now

Click Yes and the instrument is now validated.

At this point the user may either click STOP or allow the validation to continue in order to verify the
result has stabilized.

Clicking VAL AGAIN will do a second validation. Clicking STOP ends the validation routine.

NOTE: Either leave the calibration gas cylinder connected to the VAL GAS IN or fit the blanking
nut to prevent the ingress of oxygen into the system.

To exit the Validation window, click on the “X” in the upper right corner.

Validation results are saved it the Maintenance files folder (see section 5.3.)
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11.3 Validation Gas Recommendations

30cc/min = 1800cc/hr. (Test cells A + B + Purge paths)
Validation takes a maximum of 5 hrs = 9000cc/5hr
That's approximately 9 liters per validation per analyzer.

A good quality regulator and stainless steel connecting tube should be used and can be left connected
to the VAL GAS inlet to reduce the leak of air into the regulator and tube. Remember to replace the
blanking nut on the validation inlet on unconnected analyzers.

Use a certified cylinder with a target value of about 20 ppm of oxygen in nitrogen, equivalent to
approximately 57 cc/m?*day.

Depending on the expected values of tests being carried out, other validation gas target values may
be preferred.

Validation reference films are also available.
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12.0 TROUBLESHOOTING

This section lists some helpful tips in troubleshooting the Model 8101. Also, a useful diagnostic file
can be generated and e-mailed to Systech lllinois to quickly solve any difficult problems. To generate
this file, click the Create Diagnostic Files check box in the System Setup page.

Click SETUP at the Main Menu (Title Screen) to open the System Setup page.

After selecting the diagnostic file, run the test using the same parameters that caused the initial
problem. Once the test is completed exit the software. The file 8101diag.txt will be written to the
“diagnostics file” directory that was created on the hard drive when the software was installed. E-mail
this 8101diag.txt file to Systech lllinois Instruments at support.uk@systechillinois.com or
service@illinoisinstruments.com to have your problem quickly resolved.

S Model 8101 (BUILD 2170) SET-UP v2.1.2"8100 Settings... — >

N SYSTECH Model 8101 on COMS
\ 4 1llmois |

.. . ; 02 Cut Off (ppm)

Communication Diagnostics | 200[0
Create Diagnostic Files
M2 Tank 02 Tank
Add water Add water
(®) OFF (®) OFF
(IOM () ON

Cyel Cyel
O Cyele O Cycle [~] Contact Lens

12.1 OTR Readings Are High.

Verify the expected OTR value.

Verify the selected OTR units of measure. Readings in cc/m2*day are 15.5 times higher than
readings in cc/100in? *day.

Verify there are no leaks in the nitrogen gas line between the instrument and the gas
cylinder, or between oxygen trap and input fittings.

Verify that the nitrogen is high purity (99.999%.)

Verify that enough grease is applied to the sample cell to seal the film.

Verify the film sample is free of any wrinkles, creases, tears or holes.

Verify the test cell temperature is correct for your test. A higher test cell temperature results
in a higher oxygen permeation rate.

Connect certified gas bottle and run validation routine.
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12.2 OTR Readings Are Low.

Verify the expected OTR value.

Verify the selected OTR units of measure. Readings in cc/100in2*day are 15.5 times lower
than readings in cc/m2*day.

Verify there is no hydrogen in the nitrogen gas line.

Verify the oxygen gas supply is present and regulated at 1.4 - 1.7 bar (20 - 25 psi.)

Verify the test cell temperature is correct for the film. A lower test cell temperature may result
in a lower oxygen permeation rate.

Connect certified gas bottle and run validation routine.

12.3 No Power.

Check the fuse in the AC input module.

13.0 ACCESSORIES AND REPLACEMENT PARTS

Systech lllinois makes a number of useful accessories and replacement parts available to assist in
applications and servicing. When ordering, please specify the model and serial number of the
instrument and the description of items required as listed below:

Part Number Description

081 500 Oxygen Sensor

0311-0001 Standard Capacity O2 Trap
080 055 Film Sealant (25 g. Tube)
081 043 RH (humidity) Sensor

PPL 201554 Test cell O-ring seal
PPL-201154 Test Gas Spigot O-ring
APL-800814 5cm? Mask Plate Assembly
PPL 130283 Mask Seal Gasket
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14.0 MAINTENANCE AND WARRANTY

14.1 Maintenance

When carrying out a Film or Gas Validation on the Model 8101 (refer to these sections earlier in the
manual, if the NEW SPAN value is greater than the current SPAN by two to three times, this is indication
that the sensor needs to be replaced. Systech lllinois Instruments can perform this task during an
Analyzer Service or by return of the analyzer to Systech Illinois Instruments.

Our oxygen sensors are extensively tested during the manufacturing process to assure quality and

performance. Normal life is expected to be at least 3 years depending on use. Testing poor barriers or
exposing sensor to high levels of oxygen could shorten the sensor life.

14.2 Warranty
This instrument is guaranteed for a period of one year from its delivery to the purchaser covering faulty
workmanship and replacement of defective parts. This assumes fair wear and tear and usage specified
on the data sheet. It does not cover routine validation and housekeeping.

The Warranty is on a Return to Base (RTB) basis. However, under exceptional circumstances this may
be extended to cover onsite warranty. This may involve extra costs to the end-user.

We maintain comprehensive after sales facilities and the instrument should be returned to our factory
for repairing or servicing if this is necessary. The type and serial number should always be quoted
together with full details of any fault.

Warranty repair or replacement will be made without charge noting the above comments. Equipment
must be shipped prepaid after return authorisation has been obtained.

All service and technical enquiries are covered from our factories, where we will endeavour to give a
quick and helpful response to all queries.

The factory addresses are:

Industrial Physics Product Integrity Inc Industrial Physics Product Integrity Ltd

(TME / lllinois Instruments) (Systech Instruments)
68 Barnum Road, 17 Thame Park Business Centre
Devens Wenman Road
Massachusetts 01434-3508 Thame
Tel: +1 978 772 0970 Oxfordshire
OX9 3XA Tel: +44 (0)1844 216838

For customers outside UK or USA, please contact us for details of your local representative.
Alternatively check out our website:

www.systechillinois.com
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15.0 TECHNICAL SPECIFICATIONS

Measuring range:

Films

0.05 — 432,000 cc/m2*day

0.003 — 28,000 cc/100in2/day

Packages

0.0004 — 2,000 cc/(pack*day)

Supply pressure:

1.4-1.7 (20 - 25 PSI) regulated (O2 and N2)

Gas fittings:

1/8 in Swagelok® (supplied)

Sample temperature range:

10°C to 40°C (50°F to 104°F)

Gas relative humidity:

dry — 0% RH

wet —0-90% RH

Sample thickness:

Upto 2.7mm (0.1 in.)

Sample test area:

50 cm? (4 in x 4 in)

Power requirements:

110/220 VAC, 50-60Hz, 160 VA (400 VA max)

Dimensions, mm (in.):

412 x 650 x 362 (16.2 x 26 x 14.25)

Weight, kg (Ib.):

43 (95)
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16.0 RETURN SHIPMENT INSTRUCTIONS
Before packing the permeation analyzer please carry out the following:

e Empty the water reservoirs using the syringe with tube attached (in the "Start UP" box that was
supplied with the analyzer.)

e Shutdown the analyzer software.
e Turn OFF the oxygen supply and disconnect the pipe from the oxygen source Inlet.

e Locate the blanking nut in the white "Start UP" box. (This is to protect the oxygen trap from
being consumed by air whilst disconnected from the nitrogen supply.)

e Turn OFF the nitrogen supply and disconnect the pipe from the nitrogen source inlet and fit the
blanking nut to the analyzer inlet.

o Disconnect the USB and power cables.

¢ If you have the original packing and crate put the analyzer in it together with its foam protection.
If the original shipping container is not available, then ensure that the instrument is packed in
a suitable enclosure with a minimum of 50mm (2 inches) of packing material all round and
under the instrument. Failure to follow these guidelines could result in extra expense due to
incurring shipping damage.

e We do not require the tubing, cell insulation, Start Up box or any cables.

e The brass plates should be cleaned and placed in the cells with the covers closed down (we
need to check the condition of the plates.)

Please then arrange with a suitable carrier for the analyzer to be returned to your local Systech lllinois
office.
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Manufacturers of Gas Analysis Equipment

EU Declaration of Conformity

In accordance with the European Parliament and Council Decision No. 768/2008/EC Annex I

Object of the Declaration:
Product: 8101e Oxygen Permeation Analyser
Model/type: 8101e / Oxygen Permeation Analyser

Manufacturer: Industrial Physics Product Integrity Ltd (Systech Instruments)
Address: 17 Thame Park Business Centre

Wenman Road

Thame

Oxfordshire

OX9 3XA

This declaration is issued under the sole responsibility of the manufacturer.

The object of the declaration described above is in conformity with the relevant Union harmonisation
legislation:

2014/30/EU EMC Directive
2014/35/EU Low Voltage Directive
2011/65/EU Restriction of Hazardous Substances in Electrical & Electronic Equipment

Compliance with the Essential Health and Safety Requirements has been assured by compliance with:

Reference & Date Title

EN 61010-1:2010 Safety requirements for electrical equipment for measurement, control,
and laboratory use. General requirements

EN 61326-1:2013 Electrical equipment for measurement, control, and laboratory use — EMC

requirements

Signed for on behalf of: Industrial Physics Product Integrity Ltd (Systech Instruments)
Place of issue: Thame, United Kingdom

Date of issue: 10t October 2018

Name: Leigh Butler

Position: Operations Director

P = 3

The technical documentation is available from the above address.

Signature:
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