DVS Standard Analysis Suite v7.6 - User Manual

DVS Standard Analysis Suite
Version 7.6

User Manual

Revision 1



DVS Standard Analysis Suite v7.6 - User Manual

1 Contents

I CONLENES et 2
2 INtrodUCHION ..ee e 5
3 General Functionality .........cccoeeviiiiiiiie e, 6
4 Common FUNCLIONS ... 9
4.1 INtrodUCHION ...vveeieii e 9
4.2 Importing DVS Data........covvvvvvieiiieiieece e, 9
4.3 Opening DVS Data Files ..........cccoeeevviiviiiviinnnnnn, 14
4.4 Report and Chart Formatting ............cccocevevnvennnns 20
4.5 EITOrS i 20
5 DVS Plot Manager b 21
5.1 What does this module do? ........c.coceevieiviininnnnen. 21
5.2 Whyisthisuseful?..........coooiiiiiiiiiii, 21
5.3 Howtousethismodule...........c.cooviiiiiiiiniininnnen. 21
6 DVS Isotherm Analysis e 73
6.1 What does this module do? ..........coovviiiviiiiininnnn. 73
6.2 Whyisthisuseful?..........coooiiiiiiiiin, 74

6.3 What experimental set-up is required to create
ISOtNEIMS? oo 85
6.4 Howtousethismodule...........c.cooviiiiiiiiininnnen. 89
7 DVS Baseline Correction Ié ................................. 113
7.1 What does this module do? ..........cocoviviviininnnn. 113
7.2 Whyisthisuseful?..........cooooiiiii, 113
7.3 Howtousethismodule............cooviviiiiiiiniinnne. 113
8 DVS Vapour Content Offset == ...........ccoiiiiiiiin. 122
8.1 What does this module do? .............ccccoeiiiinil. 122
8.2 Whyisthisuseful?..........ccoooiiiiiiiiiii, 122



10

11

12

13

14

DVS Standard Analysis Suite v7.6 - User Manual

8.3 Howtousethismodule...........o.cooiiiiiiiiiniinnss 123
DVS Salt Validation ﬁ ........................................... 130
9.1 What does this module do? ..........cocvvviviviininnnn. 130
9.2 Why isthisuseful?..........ccoooviiiiiiiiinn, 130
9.3 How to perform a Salt Validation ....................... 130
9.4 Howtousethismodule............cooviviviiiiiniinnne. 133
DVS Partial Pressure Check L 144
10.1 What does this module do? .............coeviiiinnn.n. 144
10.2 Why isthis useful? ...........ccooviiiiiiiiieen, 144
10.3 How touse thismodule...........ccooovviiiiiiiinnnnns 144
DVS Drift and Noise Check & .............................. 150
11.1 What does this module do? .......ccoovviviiiiininnns 150
11.2 Why isthis useful? ..........ccoooiiiiiiiiiiiee 150
11.3 What kind of experimental set-up is required for a
drift and noise check? .......ccoooiiiiiiiiiiieen, 150
11.4 How to use this module...........ccoeviiiiiininnnns 151
DVS Service Baseline I 161
12.1 What does this module do? ..........cccvevivieninnnnen. 161
12.2 Why isthis useful? ...........ccooiiiiiiiiin, 161
12.3 What kind of experimental set-up is required for a
drift and noise check? ........coviviiiiiiiiiiine, 161
12.4 How touse thismodule.........c.ccoeviiviiiiininnnnns 162
DVS Method Report & 168
13.1 What does this module do? ..........ccvevivieinnnnnn. 168
13.2 Why isthis useful? ...........ccoooviiiiiiiiiee 168
13.3 How to use thismodule.........cocoevviiiviiiiiininnnen. 168
DVS Configuration R 178
14.1 What does this module do? .........ccoeiiiiininnns 178
14.2 Why isthis useful?...........ccocoviiiiiiiiiii 178



DVS Standard Analysis Suite v7.6 - User Manual

14.3 How to use this module ..............ccoeviiiiiiinenan.n. 178
15 DVS Analysis Suite Info O 192
16 Appendix A — Installation Instructions ....................... 198

16.1 Installation Instructions for User Accounts with
Administrator Privileges or any Account on Vista

199
16.2 Installation Instructions for Non- Administrator User
ACCOUNTS ...oviiiii e 199
16.3 DVS Analysis Suite Installation Instructions (XP or
ArlIer) covie i 201
16.4 DVS Analysis Suite Installation Instructions (Win 7
OF [Ater) .o 202
16.5 Important note for Excel 2007 or higher............. 219
16.6 Important note about Excel File Formats ........... 219
16.7 DVS Analysis Suite Installation Instructions for
multiple Users (Win 7 or later).........cccocceveuneennnns 220
17 Appendix B — System Requirements ........................ 221
17.1 System RequIrements ...........ccceeeeunieieineeenneennnn. 221
17.2 Tested Windows/Excel Combinations............... 221
18 Appendix C — Customer Support........cccceveeverieineinnnnns 222



DVS Standard Analysis Suite v7.6 - User Manual

2 Introduction

The DVS Standard Analysis Suite is designed to rapidly
analyse and present raw DVS data.

Employing simple user interfaces, the software creates useful
curves and reports, allowing the user to quickly and easily
assess the results of a DVS experiment.

In addition to data plotting and analysis, the Analysis Suite
includes seweral modules that enable the user to perform
diagnostic tests upon the DVS to assess the system’s
performance.

This user manual is designed to help the user understand the
basic operational principles of the Standard Analysis Suite,
and how to use the system to gain efficient use of the
software.

However, if some questions remain unanswered please do
not hesitate to contact either your SMS representative or SMS
directly. Also available for on-line customer support are the
SMS  application notes that can be found at:
http://www.thesorptionsolution.com.

Note: The pictures below show the DVS Version Option
Panel. When the s/w is initially installed and only one type of
file format is being used the DVS Instrument Info Panel is
shown instead.
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3  General Functionality

The DVS Analysis Suite Standard Edition comprises the
following modules:

e~ DVS Plot Manager

l&*  DVS Isotherm Analysis

l-5  DVS Baseline Correction

¥ Dvs Vapour Content Offset
ﬁ DVS Salt Validation Calibration

ARH DVS Partial Pressure Check
& DVS Dirift and Noise Check

SR DVS Senice Baseline Check
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Er DVS Method Report
4%  DVS Config
8 Dvs Analysis Suite Info

The modules listed above are accessible via the Analysis
Suite toolbar (Figure 3.1 below). The toolbar appears in Excel
following the correct installation of the Analysis Suite (see
Appendix A — Installation Instructions).

e |2 Lt |52 B o X sr B R O
Figure 3.1: The DVS Analysis Suite (Standard) toolbar

The toolbar will appear in the Add-Ins section of the Office
Ribbon - it cannot be dragged out of that section to float
above any part of the spreadsheet or to any other area at the
top or side of the screen.

The buttons on the toolbar represent the modules listed
abowe.

To start a module, click the appropriate button on the toolbar.
The main dialog screen for the module will be displayed. To
close the module and return to the normal Excel environment,
click on the Exit button on the main dialog screen:

Exit

When one of the plotting, calculation, ‘file opening’ or ‘file
importing’ procedures is running, the cursor will change to an
hour glass and the status bar will display “Plotting...”,

“Calculating...”, “Opening file...” or “Importing file...”. The
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cursor and the status bar text will both be reset when the
procedure is finished.
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4 Common Functions

4.1 Introduction

While each module performs a unique task, they all share
three common functions (Import DVS Data, Open Data File,
DVS Version).

4.2 Importing DVS Data

From DVS Analysis Suite non-CFR (v4.0) onwards, raw data
may be directly imported into a new Excel *.XLS’ file provided
the number of lines imported is less than 65536. From DVS
Analysis Suite non-CFR (\6.0) onwards, raw data may be
directly imported into a new Excel “XLS’ file provided the
number of lines imported is less than 65536 otherwise raw
data may be directly imported into a new Excel .XLSB or
XLSX file provided the number of lines imported is less than
1048576. From DVS Analysis Suite CFR (v4.0) onwards then
raw data may be directly imported into a new Excel ‘. XLS’ file
provided the number of lines imported is less than 65536.
From DVS Analysis Suite CFR (v7.1) onwards, raw data may
be directly imported into a new Excel *.XLSX file provided the
number of lines imported is less than 1048576 (and provided
the IWB supports it).

Note: Be aware that the fastest import (and open) format is
XLS followed by XLSB (only non-CFR use) followed by XLSX

Data from a DVS raw data file can be imported using any
module by clicking the Import Data File button on the
module’s main dialog screen:
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Upon clicking this button, the standard Excel ‘file opening’
dialog box will appear, entitled Select DVS Raw data file to
import) and through this the DVS raw data file ('.DAT) can be
selected:

| 4] Select DVS Raw data file to import ===
\_j\:j [ 1 » Computer » 0S(C:) » DVS-Data b ImportAndOpen ~ [ ¢ |[ Search ImportAndOpen ol
Organize v New folder B 0 @

| paint and diff cell testl August 16th 2006.DAT
|| paint and diff cell test2 5C August 16th 2006.DAT
|| paint and diff cell test3 5C August 25th 2006.DAT
|| Paint test August 10 2006.DAT

|| Paint test2 August 11 2006.DAT

File name: paint and diff cell testl August 16th 2006,D4T +  [DVS Raw data (*.dat) -
Ty © =

Figure 4.1: The Select DVS Raw data file to import dialog
box

After selecting the desired .DAT file and clicking Open, the
standard Excel “file saw” dialog box will appear — entitled
Select DVS Analysis data file to save - and through this the
DVS data file name ('.XLS’) can be specified:

10
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| ] Select DVS Analysis data file to save =
Q\:} [+ Computer » 0S(C) » DVS-Data » ImportAndOpen ~ [ %2 [ Search importandOpen 2]
Organize »  New folder B ®

) paint and diff cell test] August 16th 2006.xls
B2 paint and diff cell test2 5C August 15th 2006.xis
B8] paint and diff cell test3 5C August 25th 2006.xls

File name: paint and diff cell testl 23C August 16th 2006.xls| -

Save as type: | Microsoft Excel Files (*xls) .J

Authors: User Tags: Add atag Title: Add a title

) Hide Folders Tools v Cancel

Figure 4.2: The Select DVS Analysis data file to save
dialog box

While the file is being imported, the cursor will change to an
hour glass and the status bar will display the message
“Importing file...”. The cursor and the status bar text will both

be reset when the file is open.

A new Excel file containing the DVS data is created and
opened automatically. An example of the data is given below.

Note that if the small toggle button next to the Import button is
depressed the default adsorbate will be swapped (in other
words if adsorbate A had a larger partial pressure variation
than adsorbate B and would normally have been chosen as
the default adsorbate depressing the toggle button would
make adsorbate B the default adsorbate.

Note: For Excel 2003 or earlier files are always saved as
XLS. For Excel 2007 or later in non-CFR situations files are
saved as either Excel's default “Save As” format (or XLSB if it
breaks the XLS limit) or as XLS if small enough. This can be
owverridden in the Config dialog. For CFR situations only
default Excel formats of XLS and XLSX are valid.

11
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@ Is waadixls [Compatibility Made] - Micrasaft Excel o ® ®
hame e vtios  romus  ows  Redew  view  oevionsr | st c@cax
e wer o oF op () R U T v [ @

lelZlalZEam & B RO
Teor a2 0 GHHEEO
Custom Toalbars
21 - £ | DVS WINDOWS DATA FILE - VERSION 2.06
E D E F G H 0 K L M i
ERSTON 205

i<

5]
2898
"

# Wood | at 25C Ref. Mass Mass at end of first 0% RH stag
Ref. Mass  11.5343

a )Sine RH  Sine Frey Temp (Pre Dry Flow dm (%) - 1¢

038 11.8604 998989 18] 0 2 1 0 20137 2872
12 1.38 ) . . o o 0 20156 2566259
13 238 2097068 02 02 2485 2485 o 25 o 1 T 6 236512
14 338 6.266641 02 02 243 249 0 25 0 1 0 219866
15 99.1535 021121 02 02 243 249 0 25 0 1 0 059343
16 117581 99.0373 -0.16817 02 02 243 249 0 2% 0 1 0 20117 N
17 117489 98.9345 -0.13982 02 02 2485 248 0 2% 0 1 0 20148
18 738 11735 988427 011977 02 02 2485 2485 0 % 0 1 0 20137 17400
19 838 117251 987593 010474 02 02 2485 2485 0 % 0 1 0 20146 165419
20 935 117163 98.6852 -0.09308 02 02 24.85 24.85 o i) o 1 0 20146 157790
21 1038 117081 986161 -0.08376 02 02 24.85 2485 o 25 o 1 o 20137
2 117006 98.5529 -0.07579 02 02 2485 2485 0 25 0 1 0 2027
2 g 116938 964957 -0.0B90B 02 02 2485 248 0 25 0 1 0 20146 jdfoma2
200 13306874 984418 006341 02 02 2485 248 0 2% 0 1 0 5871 307345
2% 1438 1Tee -0.06864 02 02 248 218 0 2% 0 1 0 1.273693
2% 1538 116757 -0.06444 02 02 248 218 0 % 0 1 T 20156 1225909
27 1638 116704 £0E03 0 0 0 20156 1.178359
2 17.38 116656 982581 -0.04743 o2 il [1] 1 0 20156 1139344
25 ARA AR SR D194 NN44D4 ip) ns P AR il 25 n 1 0 oM 57 1 M6RRaY
W > v Chartl /lsoReport | DVS Data %0 [« [ » ]
Ready | 73 | [EEEETIS U o

Figure 4.3: DVS data once imported into Excel. The
information in the top left hand corner (Red Ellipse) describes
the experimental set-up, and is called the DVS Header. The
raw DVS data is presented in vertical columns (Blue Ellipse).

4.2.1 Multiple File Imports

More than one file may be imported at a time.

File import is handled differently depending on whether single
or multiple file import is selected and also on whether CFR
mode is active.

Note: Be aware that opening multiple large files (and using

multiple large files when opened) can stretch Excel’s
resources (leading to crashes or hangs).

4211 Non-CFR Mode
Single File Import

12
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If a single file is imported using non-CFR mode software,
the target output filename may be altered via the Excel
“file save” dialog.

Multiple File Import

If multiple files are imported using non-CFR mode
software, the target output filenames are fixed and cannot
be altered via the Excel “file save” dialog.

Instead the filenames are given the name of the original
.DAT imported file but the .DAT extension is changed to a
XLS extension.

If this target filename already exists in Excel then the
characters _1, 2, ... _9 are appended to the end of the
filename before the .XLS extension to make the filename
unique. The extra characters are appended to ALL the
multiple files until a unique set is found. If a unique name
cannot be found the import is abandoned.

42.1.2 CFR mode

In CFR mode both single-file import and multiple-file import
are identical to the single file import in non-CFR mode.

The behaviour described abovwe can be summarised by
stating that target filenames during a multiple file import in
non-CFR mode cannot be altered.

Note: If a DVS Advantage, DVS-HT, DVS Intrinsic, or DVS
Adwenture/Resolution instrument is being used, any data can
be imported at any time - ewen data from a running
experiment.

Howewer, if a DVS 1/1000 or DVS 2/2000 instrument is being
used, it is not recommended to Import data from the running
experiment until that experiment is completely finished. To
analyse data while the experiment is running, please perform
the following steps:

13
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e Using DVSWin 3.XX perform a Data File Carbon
Copy operation and analyse the raw data file
produced.

e Using DVSWin 2.XX perform an Export Data
operation and analyse the DVS Analysis file (.XLS)
produced.

4.3 Opening DVS DataFiles

DVS Analysis files (*.XLS’ in the case of Excel 2003 and
‘XLSB or .XLSX in the case of Excel 2007 and higher) can
be opened from any module by clicking the Open Data File
button on the module’s main dialog screen.

Upon clicking this button, the standard Excel ‘file opening’
dialog box (entitled Open) - will appear.

Through this the data file can be selected and opened in the
same way as a normal Excel spreadsheet file — an individual
file may be opened either by clicking on it once and clicking
the Open button, or by double-clicking on the file.

14
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(€] oper =
@\;}vl <« DV5-Data » ImportAndOpen - |&,| | Search ImportdndOpen )
Organize » MNew folder BE ~ [ 9

B paint and diff cell testl 23C August 16th 2006.xls
IE_] paint and diff cell test2 5C August 15th 2006.xls
&) paint and diff cell test3 5C August 25th 2006.xls

File narne: paint and diff cell testl 23C Augus + IMicrosoft Excel Files *xls;* sk v]

Tools [ Dpen ] I Cancel I

Figure 4.4. A standard Excel ‘file opening’ box appears upon
clicking the DVS Open Data File button

While the file is being opened, the cursor will change to an
hour glass and the status bar will display the message
“Opening file...”. The cursor and the status bar text will both
be reset when the file is open.

4.3.1 Importance of using Open Data File
When a file is opened using the Open Data File button, the
file’s ‘dm (%) - ref data column is calculated and information
is stored regarding the number of rows of data and where any
drying or balance tare occurred (see also Section 5.3.10 on
‘dm(%)-ref).

Therefore, for any subsequent analysis or plots to be
produced from the data after opening, the file must be opened
through an analysis suite module using the Open Data File
button, rather than through the ‘File’ menu in Excel.

15
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Because the correct unit of mass is required in the ‘dm (%) -
ref column calculation, the DVS Version Number (Section
4.3.2) must be selected correctly on the main dialog screen
before clicking the Open Data File button.

In addition the DVS Version Number is used to select whether
a Legacy, Advantage or HT instrument is being used.

4.3.2 DVS Version (if options displayed)

In all modules the DVS wersion can be toggled between ‘DVS
1/1000°, ‘DVS 2/2000’, 'DVS Advantage 1, 'DVS Advantage
2, 'DVS-HT, ‘DVS Intrinsic’, ‘DVS Adv. Plus’ and ‘DVS
Vacuum’ using the DVS Version option buttons on the main
dialog screen (Figure 4.5 below).

DYS Wersion
™ DS 1j1000

" DS 2f2000

" DVs5 Advankage 1
" DY5 Advankage 2
" DYS-HT

" DY Inkrinsic

" DYS Adv. Plus

(% DS Yacuum

Figure 4.5: The DVS Version option buttons, featured as part
of every module in the Analysis Suite

The choice of DVS Version will alter the mass unit used in
plotting, calculation and ‘ile opening/file importing’
procedures.

Normally, if the wrong DVS Version is selected upon opening

or importing a file, a message of the form shown below will
appear:

16
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DVS Analysis Suite 23

i =%  This workbook is not consistent with the
' DV5 Advantagel version selection.

The DVS version should be set to
DV51/1000 or DVS 2/2000

Do you want to set the DVS version to DV51/1000 7

In this case, an attempt has been made to open a DVS 1/000
file with the DVS-HT mode selected. The panel abowe gives
the user the chance to automatically select the suggested
DVS Version — in this case the DVS 1/1000.

Upon clicking Yes, the file will be opened as a DVS 1/1000
data file and the DVS Analysis Suite will be switched to the
DVS Version selection.

DVS Analysis Suite @

i B This workbook is STILL not consistent with the
w DVS Advantage 1 version selection.

Please set the DV5 version to
DV51,/1000 or DVS 2/2000 before opening the file

Upon clicking No, the abowe panel may re-appear suggesting
another alternative DVS Version (eg; DVS 2/2000). If all of
the suggested alternatives are exhausted by clicking No to
each, then finally a panel of the sort shown below will appear:

17



DVS Standard Analysis Suite v7.6 - User Manual

Upon clicking OK, the desired file is opened, but with the
following message superimposed:

DVS Analysis Suite @

i '_"'-.I A requested DV5 Data column does not exist for the particular
‘S Instrument Type and Datafile Version.

Upon clicking OK to this message, the user will find that the
Excel file is opened, but no analysis can be performed using
the DVS Analysis Suite. Buttons pressed on any module
screen will induce an error message:

DVS Analysis Suite \EI

Igl There are no data sheets open for this DVS Version setting.

As the abowve shows, the DVS wersion number is correctly set
when a DVS data file is imported or opened.

However, in the case of Legacy DVS files, the setting may not
be automatically corrected. Therefore, for DVS 1/1000 or DVS
2/2000 files it should be set correctly before any files are
imported or opened.

This is important, as the DVS Version setting determines the

unit of mass used in the calculation of the ‘dm (%) - ref data
column.

18
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Thereafter any DVS Analysis Suite functions may be used on
the imported or opened files.

4.3.3 Opening multiple files

Multiple files may be opened — either one at a time or
simultaneously.

To open files simultaneously, each desired file must be
selected while holding down the Crtl key before clicking

Open:
|'.|_T| Open @
@Qvl <« DV5-Data » ImportAndOpen - |&,| | Search ImportAndOpen o
Organize = Mew folder BE ~ [ 9

] paint and diff cell testl August 16th 2006.xls
Ii_l] paint and diff cell test2 5C August 15th 2006.xls
] paint and diff cell test3 5C August 25th 2006.xls

File narne: "paint and diff cell test3 5C Augus ~ IMicmsoft Excel Files (*xls;*xlsh V]

Tools - [ Open ] I Cancel I

Whether opened simultaneously or one at a time, the files still
remain as individual Excel files.

4.3.4 Analysing Multiple Files
The DVS Analysis Suite has a multi-file selection capability.
The following points should therefore be noted:

19
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e Only files matching the instrument type, specified in
the DVS Version Number, may be chosen for
analysis;

e If DVS files are open but none are of the correct type
then an analysis will not be possible.

4.4 Reportand Chart Formatting

All reports and charts produced by the DVS Analysis Suite
include presentation-quality titles and borders and a summary
of experimental details. On computers connected to a printer,
the page setup and print area are also set so that the
report/chart is ready to print. All charts include chart and axis
titles and a series legend.

45 Errors

In the ewvent of an error occurring while running the analysis
suite, please notify Surface Measurement Systems of the
error. The preferable means of notification is by sending an
e-mail which includes a description of the operation being
attempted, the error message given and the data file being
used, as an attachment. If e-mail is not possible notify
Surface Measurement Systems by phone and send the file by
floppy or CD disk (in “.DAT format if the file is large).

20
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5  DVS Plot Manager b~

5.1 What doesthis moduledo?

The DVS Plot Manager module produces various Excel
charts from DVS data files — it includes six predefined plots as
well as a custom plotting capability.

5.2 Why is this useful?

The Plot Manager module enables the user to know the ‘story’
of each DVS experiment.

It provides a graphical representation of vapour sorption and
desorption by the sample (by producing a sample mass vs
time graph), and thus allows the user to know quickly whether
the experiment has been successful or not, and whether the
data can be used to calculate desired parameters.

The Plot Manager also plots other parameters — instrument
temperature and partial pressure, for example — which allow
the user to quickly assess the performance of the instrument.

5.3 How to usethis module

Clicking on the DVS Plot Manager button b calls up the
main dialog screen for the module as shown below in Error!
Reference source not found.. The features differ slightly
between DVS Versions, but the owerall layout remains the
same.

On the left hand side of the screen are the buttons to
open/import a DVS data file, produce a predefined or custom

21
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plot or exit from the module. Just below these buttons is the
DVS Version selection area (Section 4.3.2).

DVS Plot Manager

Import DYS Data

Open Data Files

il

Canvert Yacuum Fl\as
% pru Plot
Temperature Plot
Drymg Curve

Mass & % PiPo Plot

dm {ref) & % PJPa Plot
Custarn P\ot

EX\t

DVS Wersion
D¥S 171000

DS 22000

DS Advantage 1
D¥S Advantage 2
DW3-HT

D5 Intrinsic

* DW3 Adv. Flus

" DWS Yacuum

-

o
()
o~
(
~
o

Options

& Auto Detect Mass

Mass Offsat File

i

=
B

€ Mass at end of First 0.0 % P{Po stage

€ Mass at end of First stage

Select Offset Filehame. .. ‘

Custom Plot Cptions
chartTie: [
- Axis V1 - Axis V2 - Axis
Auis Title: s Title: s Title:
| |
l'" Time I~ Time [ Time
™ Mass (ma) I~ Mass (ma) ™ Mass (mag)
" Mass Change (%) [ Mass Change (%) ™ Mass Change (%)
 dmjdk I dmfdt I~ dmydt
" Measured % P{Po [~ Measured % P{Pa I Measured % PfPa
" Target % PiPo I Target % P/Po [ Target % PJPo
" Measured Temp I Measured Temp ™ Measured Temp
" Target Temp [~ Target Temp [ Target Temp
" Target Preheat [~ Target Prehest I Target Prehest
" Measured Preheat I Measured Preheat I Measured Preheat
 dn (%) - ref I dmi (%) - ref I dm (%) - ref
" User Defined 1 I User Defined 1 I™ User Defined 1
" User Defined 2 I™ User Defined 2 I™ User Defined 2
" Solvation Ratio I Solvation Ratio I Solvation Ratio

User Defined 1 (2.0, ¥ or Ad) =

Solvation Ratio Parameters

Adsorbate Mol W

Reference Mass & dm (%) - ref and Mass Offset Options

£ sample Weight
" Mass at Time(0)
" Custom Mass

D User Defined 2 (e.q. Z ar AB) =

" Mass at Max, Time

" Maxmass  Min mass

(mg)

The selected option specifies the Reference Mass used ta calculate the dm (%) - ref values,

[ [

Sample Mol Wt

%) -1
Re Cal(u\atas dm (%) - ref
after alkeration of the
Reference Mass Option.

Re-Calculate
Re-Calculate (Revert)...

Clear Offset FileName:

B

@ Surface Measurement Systems Lkd UK 1896-2021

Figure 5.1a: The DVS Plot Manager main dialog screen

(DVS Advantage Plus version)

22
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DVS Plot Manager

==

Custom Plok Options
Impart Y3 Data "
Chart Title:
Open Data Files % - Bxis Y1 - fdis V2 - Bds
Acis Title: Ais Title: Axis Title:
Carnvert Yacuum Files | | |
% Pipo Plot ® Time I~ Time I~ Time
" Mass (mg) [~ Mass (ma) I~ Mass (ma)
Temperature Plat " Mass Change (%] [~ Mass Change (%) I Mass Change (%)
" dm/dt I~ dm/dt I dmjdt

Drying Curve

Mass & % PfPao Plat

" actual % PiPo
" Target % PfPo

I Actual % PfPo
[~ Target % P/Po
[~ sample Temp

™ Actual % PfPo
[~ Target % P/Po

L drn refd & % P/Po Plot
Custom Plok

" Sample Temp ™ Sample Temp
[~ Target Temp

I Target Preheat
[~ Actual Preheat
I dm(3) - ref

I User Defined 1
I User Defined 2
I”" Sohvation Ratio

" Target Temp
" Target Preheat
" Actual Preheat
" dm (% - ref
" User Defined 1
(" User Defined 2

I™ Target Temp

[ Target Preheat
I™ Actual Preheat
I dm(s) - ref

I™ User Defined 1
I™ User Defined 2
[™ Solvation Ratio

DY Yersion
" D¥s 1{1000

" DYS 2/2000

" DY Advantage 1
" D¥s Advantage 2
" D¥S-HT

" D¥S Intrinsic

" Salvation R.atio

User Defined 1 (e.g. ¥ or AA) = D User Defined 2 (e.q. Z or AB) = D
Solvation Ratio Parameters

Adsarbate Mol Wt Sample Mol Wt

Reference Mass & dm (%) - ref and Mass Offset Ootions
Opticrs dm (%) - ref

Re-Calculakes dm (%) - ref

after alkeration of the

Reference Mass Option,

Re-Calculate

(" Auto Detect Mass " sample Weight Mass at Max, Time

(" Mass at end of first 0.0 % PjPo stage % Mass at Time(0) © Maxmass (" Min mass

" Mass at end of First stage

" Custom Mass

(mg)

The selected option specifies the Reference Mass used to calculate the dm (%) - ref values.

Mass Off sek File

Select Offset FileName. .. | [

Re-Calculate (Revert)...
Clear Offset FileName:

Surface Measurement Systems Lkd UK 1996-2021

Figure 5.2b: The DVS Plot Manager main dialog screen
(DVS Vacuum \ersion)

On the panel’s right-hand side is the Custom Plot options
selection area. The lower part of the screen contains the
Open Data File Settings that are applied to files subsequently
opened with the Open Data File button. These functions are
also explained in detail in the sections to follow.

If the DVS Version is set to DVS Adv. Plus (Adwenture,
Resolution, Endeawvour, Intrinsic Plus instruments) then there
is a small toggle button to the right of the Plot buttons which
can be used to exclude Solvent B from plots (if applicable).
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If the DVS Version is set to DVS Vacuum then there is a small
toggle button to the left of the Plot buttons which can be used
to switch from Relative Pressure to absolute Pressure on
plots. This feature is also available for Isotherm Analysis.

If the DVS Version is set to DVS 1/1000 then there is a small
toggle button to the right of the Convert Vacuum Files button
which can be used to toggle between Conwerting pre v2.1.6
raw data files to pre V2.1.6 Excel files or to Converting pre
\2.1.6 Excel files to DVS Vacuum File Format files (DVS Data
sheet only).

5.3.1 Import DVS Data & Open Data File

Import DYS Daka

Cpen Data Files

These functions are explained in detail in Sections 4.2 and
4.3, respectively.

Before any data plots may be constructed, a raw DVS data
file must first be open in Excel using these buttons, which
appear on ewery module main panel - the file(s) may be
imported and opened from any module before using the plot
functions.

53.2 % P/P, Plot

%, PfPo Plat

Clicking the % P/P, Plot button charts the partial pressure (%)
generated by the DVS system and the target partial pressure
(%) against time (minutes).
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These plots provide a conwenient means of checking the
correlation between the target and actual partial pressures
achieved in the instrument, as shown below in Figure 5.3:

Date: 24 Apr 2008 Temp: 25.0°C

Time: 16-55 Meth: Avicel Multi Cycle.sao
File: Avicel at 25 Deg C DVS-HT.XIs

Sample: avicel

—— Mass —— Target % P/Po | MRef: 18.1111

g
Target % PIPo

0 1000 2000 3000 4000 5000 6000

Figure 5.3: A DVS Partial Pressure Plot created from DVS
Advantage results. The two lines show the system’s target
and sample %P/P, have good correlation

Figure 5.3 also shows that additional information is contained
within the plot area; in the top left-hand corner, a box showing
the experimental date and time, data filename and sample
name; in the top right-hand corner a box showing the
experimental conditions of temperature, method file and
sample M(0); in the centre is the chart legend.

This additional information is contained in all DVS Plots.

5.3.3 Temperature Plot
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Temperature Plok

Clicking the Temperature Plot button produces a plot of the
system’s sample temperature (°C) against time (minutes).

This plot (Figure 5.4 below) allows the user to check the
instrument’s temperature in the sample chamber.

Date: 21 Nov 2005 Temp: 25.1°C
Time: 2:35 pm DVS Temperature Plot Meth: Avicel 1.sao
File: Avicel - Mon 21 Nov 2005 14-35-39.xls M(0): 42.5774
Sample: Avicel
30 4
25 4
o 201
e
]
B 15 |
j}
o
£
5
" 10
5
0 T T T T T 1
0 200 400 600 800 1000 1200
Time/mins
DVS - The Sorption Solution © Surface Measurement Systems Ltd UK 1996-2005

Figure 5.4: A DVS Temperature Plot showing the system’s
temperature stability in the sample chamber

5.3.4 Drying Curve

Drving Curve

Clicking the Drying Curve button produces a standard drying
cune plot.

This will chart mass against time for the first 0% P/P, stage of

the experiment wherever that stage occurs in the experiment
(refer Figure 5.5 below).
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Date: 21 Nov 2005
Time: 2:35 pm DVS Mass Plot Avi

Met ;
File: Avicel - Mon 21 Nov 2005 14-35-39.xs| M(0): 425774
Sample: Avicel

—— Mass —— Target PP

47 4 r 100
f 90
46 {
L 80
45 { L 70
Leo
B <
241 <
P tso %
& @
S 434 lw S
3
42 r30
L 20
2y
L 10
40 N — —_ } } } } } 0

0 100 ‘ 200 300 400 500 600 700 800 900

Time/mins

Date: 21 Nov 2005 N Temp: 25.1°C
Time: 2:35 pm DVS Drying Curve Meth: Avicel 1.sa0|

File: Avicel - Mon 21 Nov 2005 14-35-39.xls| M(0): 42.5774

Sample: Avicel

DVS - The Sorption Solution © Surface Systems Ltd UK 1996-2004

0 50 100 150 200 250 300 350
Time/mins
DVS - The Sorption Solution © Surface Measurement Systems Ltd UK 1996-2005

Figure 5.5: An entire DVS Mass Plot (top). Pressing the

Drying Curve button produces a mass vs time graph of only
the ‘drying’ (0% P/P,) section of the experiment (bottom)
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If there is no drying data contained in the DVS file and the
Drying Curve button is pressed, the message shown below in

DVS Analysis Suite @

[:8] There is no drying data in Copy of 5alt validation.xls

Figure 5.6 appears;

DVS Analysis Suite @

|8I There is no drying data in Copy of Salt validation.xls

Figure 5.6: Error message given when there is no ‘drying’ to
plot (the error message also specifies the filename in question
— in this case ‘Copy of Salt validation.xIs’

5.3.5 Mass & % P/P, Plot

Mass & % P/Po Plak

Clicking the Mass & % P/P, Plot button produces a plot of
mass (mg or g) and target partial pressure (%) against time
(minutes) (Figure 5.6 below).

If the balance was Auto Tared during the experiment, the plot
will show only the post-tare data.
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Date: 21 Nov 2005

Temp: 25.1°C
Time: 2:35 pm DVS Mass Plot Meth: Avicel 1.sa0|
File: Avicel - Mon 21 Nov 2005 14-35-39.xls| M(0): 42.5774
Sample: Avicel
——Mass —— Target PP
47 - r 100
f 90
46
L 80
45 { | 70
Lo
o g
£ *1 Py
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@ ®
S 4 ]
S
I

1 L 40
42 4 K—J r30
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41
f 10
40 - - - - T - - 0

0 100 200 300 400 500 600 700 800 900
Time/mins

DVS - The Sorption Solution © Surface Measurement Systems Lid UK 1996-2004

Figure 5.7: A DVS Mass Plot, showing the mass data (mg) in
red and the target %P/P,in blue vs time (mins).

5.3.6 dm (ref) & % P/P, Plot

dm (ref) & <% P/Po Plok |

Clicking the dm (ref) & % P/P, Plot button produces a plot of
‘dm (%) — ref and partial pressure (%) against time (minutes)
(Figure 5.8 below).
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DVS Change In Mass (ref) Plot

—om-dy —Target% PiPo

Change In Mass (%) - Ref
g
Target % PIPo

2
4

£
2 20

100 200 ago 400 500 600 700 800 990

Time/mins
DVS - The Sorpion Saluton © Surface Measurement Systems Lid UK 1996-2007

Figure 5.8: A DVS Change In Mass (ref) Plot.

5.3.7 Custom Plot

Cuskorn Plak

The custom plot procedure produces a plot that can include
any combination of DVS data series, on a chart formatted to
the same standard as the predefined plots described abowe.
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5.3.7.1 Custom Plot Options

Before clicking on the Custom Plot button, the Custom Plot
Options must be specified on the main dialog screen (Figure
5.9 below).

Note: the Custom Plot Options vary depending upon which
DVS Version is selected in the DVS Version box on the main
Plot Manager panel. Howewer, the method of choosing the
custom plot options is the same across all DVS Versions.

DWS Plot Manager @

Custom Plot Gptions
Import DVS Data
# m| Chart Titke: | |
Open Data Files - ixis V1 - Axis V& - Axis

el Title: s Title: s Title:

Convert Yacuum Files | | |
P & Time ™ Time I Time
" Mass (mag) [~ Mass (mg) ™ Mass (mg)

Temperature Plok " Mass Changs (%) I Mass Change (%) [ Mass Change (%)
" dm/dt I~ dm/dt ™ dmjdt
Drying Curve
" Measured % FiFo [ Measured % PiFo ™ Weasured % FiPo

Mass & % PiPo Flot | " Targst % PjPo [~ Target % RfPo I Target % P{Po
" Measured Temp [~ Measured Temp I Measured Temp
dm {ref) & % P/Po Plot J " Target Temp I Target Temp [ Target Temp
Custom Flat " Target Preheat [~ Target Preheat [~ Target Preheat
" Measured Preheat I™ Measured Preheat I™ Measured Prehest
il Earng Eaonl
" User Defined 1 I User Defined 1 I™ User Defined 1
" User Defined 2 I User Defined 2 I™ User Defined 2
CVS Yersion
" Solvation Ratio I~ Solvation Ratio I™ Solvation Ratio

¢ Dvs 1f1000

" D¥S 2{2000

" DWS Advankage 1

" DWS Advantage 2
User Defined 1 (2.9, ¥ or ) = User Defined 2 (2.q. Z ar AB) =

O DT tea ) [=] tea ) [=]

" DWS Intrinsic Salvation Ratio Parameters

&+ DWS Adv. Plus Adsorbate Mal Wt Sarnple Mal Wt

" D¥S Yacuum

Reference Mass & dm (%) - ref and Mass Offset Options

Options dm (%) - ref
Re-Caloulates dm (%) - ref
(' Auto Detect Mass " Sample Weight " Mass at Max, Time after alteration of the

Reference Mass Option.
" Mass at end of First 0.0 % PJPo stage € Mass at Time(@) © Maxmass O Minmass

Re-Calculate
" Mass at end of First stage € Custom Mass (mg)
The selected option specifies the Reference Mass used to calculate the dm (%) - ref values. Re-Calculate {Revert)...

Mass Offset File

Select Offset FleName. . ‘ Clear Offset FilsName

Surface Measurement Systems Lbd LK 1996-2021

Figure 5.9: The Custom Plot Options selection area on the
DVS Plot Manager main dialog screen.
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X-AXxis
¥ - Axis
Aois Tikle:

Time

Mass (mg)
Mass Change ()
drnjdt

actual %% PYPo
Target % P/Po
Sample Temp
Target Temp
Targek Prebeat
Actual Preheat
Sine % P/Po
Sine Freguency
dr (%) - ref
User Defined 1
User Defined 2

B O B B S T R S B B B B B B B

T

Salvation Ratio

The X-Axis series is chosen by selecting one of the
options in the X-Axis selection area, shown below:

The text entered in the Axis Title box in the X-Axis
selection area will be displayed next to the X axis. If
nothing is entered in this edit box, a default title will be
displayed in the chart. If desired, this can be altered in
Excel after the chart has been created.
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Y-Axes

Y1 - Axis
Bis Tikle:

[ Time

v Mass (mg)

v Mass Change (%)
v dndt

[ &ctual % PP
[ Target % P/Po
[ Sample Temp
[ Target Temp
[ Target Preheat
[ Actual Preheat
[ Sine % P/Po

[ Sine Frequency
[ drn (%) - ref
[ User Defined 1
[ User Defined 2
[ Salvation Ratio

Y2 - Axis
Bis Tikle:

[ Time

[ Mass img)

[ Mass Change (%)
[ dmjdt

v &ctual % P/Pao
[ Target % P/Po
v Sample Temp
[ Target Temp
v Target Preheat
[ Actual Preheat
[ Sine % P/Po

[ Sine Frequency
[ drn (%) - ref
[ User Defined 1
[ User Defined 2
[ Salvation Ratio

The y-axis series are chosen by ticking as many of the
check boxes as required in the Y1-Axis and Y2-Axis
selection areas:

The series selected in the Y1-Axis area will be plotted on
the left hand axis of the chart and those selected in the
Y2-Axis area will be plotted on the right hand axis.
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As many series on each axis may be selected as is
desirable as long as at least one Y1-Axis series is
selected. It is possible to not plot any Y2-Axis series, if
desired.

The text entered in the Axis Title boxes in the Y1-Axis
and Y2-Axis selection areas will be displayed next to the
Y1 and Y2 axes respectively. If nothing is entered in
these edit boxes, default titles will be displayed in the
chart. If desired, these can be altered in Excel after the
chart has been created.

Chart Title
The text entered in the Chart Title edit box is displayed
as the title at the top of the chart:

Chart Title: |

If nothing is entered in this edit box, a default title will be
displayed in the chart. If desired, this can be altered in
Excel after the chart has been created.

5.3.7.2 Column Edit Boxes

The custom option can be used in a slightly different
way to plot DVS Data sheet columns which are NOT
usually able to be plotted. Entering column letters in the
Column Edit boxes overrides the normal pickup from the
User Defined columns and instead picks up data from the
columns entered. Alternatively pick from the drop down
lists.

5.3.7.3 Custom Plot Example

In the example shown below in Figure 5.80, the parameter
chosen for the X-Axis is time, while the Y1-Axis (entitiled
‘Various Parameters 1’) is selected to display Mass, Mass
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change, and dm/dt. The Y2-Axis (entitled ‘Various
Parameters 2’) is selected to display Actual and Target
% P/P,, and Sample and Target Temp.

Custarn Plot Options

chart Title: | Demo Custom Plat]
n - Bxis Y1 - Axis Y2 - Bxis
Axis Title: Axis Title: Axis Title!
| |\-'arious Parameters 1 |\-'arious Parameters 2
™ Time [ Time [ Time
" Mass (mg) [+ Mass (mg) [~ Mass (mg)
" Mass Change (%) W Mass Change (%) [ Mass Change (%)
 dm/dt ¥ dmdt ™ dmjdt
" Sample RH [~ Sample RH [% Sample RH
" Reference RH [ Reference RH v Reference RH
" sample Termp [~ sample Termp v sample Temp
" Reference Temp [ Reference Temp W Reference Temp
" Target RH [ Target RH [ Target RH
" Target Temp [~ Target Temp [~ Target Temp
" Sine RH [ Sine RH [ Sine RH
" sine Frequency [ Sine Frequency [ Sine Frequency
" dm (%) - ref [ dm (%) - ref [ dm (%) - ref
" User Defined 1 [ User Defined 1 [ User Defined 1
™ User Defined 2 [~ User Defined 2 [~ User Defined 2
" Solvation Ratio [ Sokvation Ratia [ Sokvation Ratia

User Defined 1 {e.g. ¥ or AA) = User Defined 2 {e.g. Z or AB) =

Solvation Ratio Parameters

Adsorbate Mol Wt Sample Mal Wt

Figure 5.80: The Custom Plot Option parameters chosen for
this example.

The resulting plot is shown in Figure 5.91.
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Date: 24 Oct 2005 Temp: 25.0 °C

Time: 11:04 am Demo Custom Plot Meth: Starch-10hr steps.SAQ
File: Copy of 10-24-05-WheatStarch10hr xis M(0): 28.7193
Sample: Wheat Starch
[ Vassimg — om (%) —— Gt Gimin) — Sample PP Sample Temp"C —— Targel PP — Target TempiC |
160 1 r 100
140 4 F 90
120 A r 80

100 4

1 r20
0+ T T T T T L 10
2000 4000 6000 8000 10000 12000 14000

-20 - Y

Time/mins
DVS - The Sorption Solution © Surface Measurement Systems Ltd UK 1996-2006

Figure 5.91: The resulting Custom Plot from the choice of
parameters shown in Figure 5.8.

User Defined data

The series in the DVS raw data file labelled User Defined 1
and User Defined 2 (Figure 5.102 below) can be used to plot
data not already covered by the listed plot options.

Dy Flow drm (%) - ref @ned 1 User D@
2000 B.733881535

)

1]

0 199.71 B.379132879
0 199.71 B5.055508996
0 1998  7.7B269052
0
1]
1]

®
S

Various Parameters 1
@
3
@
3
Various Parameters 2

IS
S

N
S

Ternp (Preheat

1999 7 ABYL2705
1995 7 237404334
199.6) B5.999632174
0 199.71 B.77E96575
Figure 5.102: The User Defined columns atthe very end of
the DVS raw data file (circled).

If the User Defined 1 or User Defined 2 series are selected

(Figure 5.113 below) the chart created will include the data in
the User Defined 1 or User Defined 2 columns.
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Custom Plot Options

Chart Title: Demo Cuskom Plot|

% - fxis ¥1 - Axis 2 - Axis

s Title: Ao Title: Ao Title:

[ [various Parameters 1 [various Parameters 2
* Time [~ Time ™ Time

" Mass (mg) [ Mass (mg) I Mass (mg)

" Mass Change (%) [ Mass Change (%) [™ Mass Change (%)
" dmfdt % dmjdt I~ dmjdt

" sample RH [ sample RH ¥ Sample RH

" Reference RH I~ Reference RH ¥ Reference RH

" Sample Temp [ Sample Temp ¥ Sample Temp

" Reference Temp [~ Reference Temp ¥ Reference Temp
" Target RH [~ Target RH I™ Target RH

" Target Temp [~ Target Temp I™ Target Temp

" Sine RH [~ Sine RH I~ Sine RH

" Sine Frequency [ sine Frequency I Sine Frequency
" dim (%) - ref [~ dr (%) - ref I~ dm (%) - ref

" User Defined 1 F==O5er Defined 1 I™ User Defined

" User Defined 2 er Defined 2 I™ User Defined

" Solvation Ratio [~ Salvation Ratio T~ Salvation Ratio

User Defined 1 (e.0. ¥ or A8) = User Defined 2 {2.0. 2 or AB) =

Solvation Ratio Parameters

Adsorbate Mol wt Sample Mol bt

Figure 5.113: The custom plot User Defined options.

By default, a new data file contains no data in the User
Defined columns, as Figure 5.102 abowve shows. Data must
be put in these columns by the user in Excel.

For example, the user could fill the User Defined 1 column
with a subtraction of the data in the Target Temp column
from the data in the Sample Temp column, and then
construct a custom plot of User Defined 1 against Time.

This would produce a plot of the difference in target and
sample % P/P, against time, as shown below in
Figure 5.12 and Figure 5.135:

User Defined 1
0.3
02
02
02
02
02
0z
0z
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Figure 5.124: The User Defined 1 column, calculated as
Sample Temp minus Target Temp.

Date: 24 Oct 2005

. Temp: 25.0 °C
Time: 11:04 am Target Temp minus Sample Temp Meth: Starch-10hr steps.SAQ
File: Copy of 10-24-05-WheatStarch10hr.xis M(0): 28.7193
Sample: Wheat Starch
5 -
4
3
2
~ 19
)
g 0
T v T—E S — 1
° 2000 4000 6000 8000 10000 12000 14000
14
24
34
4
54
Time/mins
DVS - The Sorption Solution © Surface Measurement Systems Ltd UK 1996-2006

Figure 5.135: A Custom Plot of User Defined 1 data vs
Time.

5.3.7.4  Plotting Solvation Ratio
The Custom Plot Options include Solvation Ratio plots:
™ Solvation Fatio « Solvation Ratio [ Solvation Ratio —_—=»

User Defined 1 {2.q. ¥ or AR) = User Defined 2 {z.g9. Z or AB) =

= : efers
Adsorbate Mol Wt Sample Mol Wi >

Solvation Ratio represents the molar ratio of sorbed vapour to
initial sample mass, and therefore the molecular weights of
both sample and adsorbate are required for the plot to be
constructed.
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If the Solvation Ratio option is chosen without providing the
required molecular weights, and the Custom Plot button is
clicked, the following warning will appeatr:

DVS Analysis Suite @

% The Molecular Weight for the Adsorbate and Sample have MOT been
entered
for the Solvation Ratio plot.

Once the molecular weight parameters have been provided,
the creation of a Solvation Ratio plot will coincide with the
addition of a new column of data in the DVS Data Excel
sheet:

Solvation Ratio

Solvation Ratio

0
ﬁ, 500 1000 1500 2000 2500
200

Time/mins
DVS - The Sorpion Soluion © Surtace Measurement Systems L UK 19962010

Molecular Weight of Adsorbate
16.01528
Malecular Weight of Sample
128000

Salvation Ratio

122 6029

121.7409

120.8746

120.1605

118.2505

118.6321

17718

116.9517

116.2333

115.4671

114.8445

114.1261

113.3596

112.6093

111.8752

40 " chartl ), DVS Data /
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This column appears at the very end of the original body of
DVS Data (ie; the column furthest to the right).

Note: Solvation Ratio curves may be included in Isotherm
plots produced by the Isotherm Analysis Manager (see
Section 6).

Howewer, in order to do this, the Solvation Ratio plot must
already hawve been produced using the Custom Plot option in
Plot Manager.

5.3.8 Convert Vacuum Files

Convert Yacuum Files

The conwvert Vacuum files function converts a DVS vacuum
file to a DVS Data file format (DVS 1 format).

5.3.9 Multiple Plots

Plots can be constructed for seweral files at once. To do this,
all the files of interest must first have been opened using the
Open Data File button on any of the modules.

Then, upon clicking the Plot button (in this case, the Mass &
%P/P, button), the File Selection panel will appear:
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File Selection (23]

Select data filelsh

paint and diff cell tesk1 August 16kh 2006, xls
paint and diff cell teskZ SC August 15th 2006, xls

paint and diff cell tesk3 SC August 25th 2006, xls
Cancel

Plot Option

" Mulkiple Plaks ko Target Warkbook

{* Individual Plats to Individual Workbooks

The Select data files(s) window presents a list of the
currently open files that may be included in the multiple plot.

The user may select the files to be plotted by clicking on them
— for multiple file selection, hold down the Ctrl key whilst
clicking on the files.

The Plot Option box allows the user to determine where each
plot will be saved:

Multiple Plots to Target Workbook

This option saves all of the plots to one of the files
included in the multiple plot.
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When this option is chosen, a drop-down menu is
activated, allowing the user to choose the desired file:

Flot Option

{* Mulkiple Plats ko Target Warkbook,
Current Target Warkboak is:

paint and diff cell testl August 16th 2006, xls j

paint and diff cell testl August 16Eh 200
paint and diff cell test2 5C August 15th 2006, x)s
paint and diff cell best3 5C August 25th 2006, xls

Individual Plots to Individual Workbooks
This option sawves each individual plot to its respective
source file.

Clicking OK will then produce the multiple plots. Below is an
example of multiple mass plots saved to the same file (Figure
5.146 below):
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multiple plot example
‘ —— Copy of Pl 07-18-03-GAC: Mass/mg —— PI 07-23-03-GAC-CCL4 Mass/mg P107-21-03-GAC-DCM Mass/mg
12
10
=) 1
£ 8
1%
3
E 61
4
2
0 T T T T T T |
0 500 1000 1500 2000 2500 3000 3500
Time/mins
DVS - The Sorption Solution © Surface Measurement Systems Ltd UK 1996-2005

Figure 5.146: An example of multiple plots sawved to a target
workbook

5.3.10 Reference Mass & dm (%) - ref

Reference Mass & dm (%) - ref and Mass Offset Options

Options drn (%) - ref
Re-Calculates dm (%) - ref
* Auto Detect Mass 7 Sample Weight 7 Mass at Max. Time after alteration of the

™ Mass at end of first 0,0 % P/Po stage " Mass at Time(0) Refesencalliasloption]

Re-Calculat
" Mass at end of first stage " Custom Mass {mah e-Calculate

The selected option specifies the Reference Mass used to calculate the dm (%) - ref values. Re-Calculate (Revert)...

Mass Offset File

Select Offset FileName. .. | Clear Offset FileName

These functions alter the way a file's dm(%)-ref data is
calculated when it is opened. They do this by changing the
value of ‘reference mass’ used in the dm(%)-ref calculation.

When a DVS data file is opened or imported through the

Analysis Suite, a dm(%)-ref column is calculated and inserted
into the file (see Figure 5.157below).
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This data is used in the predefined dm (ref) & % P/P, Plot
function (see Section 5.3.6) and all analysis modules that
calculate isotherms.

User Defined 1 |User Defined 2

199.71 8.379132879
19971 80559038996
199.9 7 76269062
199.9 7 489222705
¥.237404334
1998 6£.999639174
199.71 6.77896576
1999 B.5704465474
200 B.372662053

Figure 5.157: The dm(%)-ref column is inserted into the DVS
Data Excel spreadsheet.

This column contains the sample’s percentage change in
mass with respect to a ‘reference mass’; eg; the dm(%)—ref
value for a mass value equal to the ‘reference mass’ is 0%:

oooocoooooo
0
@
o

(mass _ value) — (ref _ mass)
ref _mass

dm(%) —ref = %100

Equation 1

Zero ‘reference mass’

Equation 1 shows that it is impossible to calculate dm (%)-ref
with a ‘reference mass’ of zero. In the case of a zero
‘reference mass’ being selected, a message of the form
shown below will appeatr:

DVS Analysis Suite ==

I.-' '_"'-.I The 'dm (%) - ref' column has not been calculated since the reference
‘S’ mass has been found to be zero.

In this case, the dm(%)-ref values previously calculated when
the file was last opened will remain.
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If importing the file for the first time and a ‘reference mass’
value of zero is detected, the following message appears:

DVS Analysis Suite (=

[8} The Global Ref. Mass value must be greater than zero.

Clickng OK then returns the DVS data file — the dm(%)-ref
column of data will display all zeroes. The dm(%)-ref data
will need to be re-calculated using a legitimate ‘reference
mass’ value (see Section 5.3.17 for re-calculating dm (%)-ref).

Crucial to calculating dm(%)-ref is the way in which the
‘reference mass’ is defined — this varies depending upon
which option is selected in the Options box explained below.

5.3.10.1 Auto Detect Mass

Reference Mass & dm (%) - ref and Mass Offset Options
COptions drn (%) - ref

Re-Calculates dm (%) - ref
' Auto Detect Mass " Sample weight ¢ Mass at Max, Time after alteration of the
" Mass at end of first 0.0 % P/Po stage 7 Mass at Time{0) Rferoycelliassloptio:
" Mass at end of first stage © Custom Mass (ma) Restakuite
The selected option specifies the Reference Mass used ko calculate the dm (%) - ref values, Re-Calculate (Revert)...
Mass Offset File
Select Offset FileName. .. | Clear OFfset Fileharme

If the DVS data file is imported or opened with this option
selected, the software automatically selects a ‘reference
mass’ from the other available options to calculate dm(%)-ref.

Header Information

Use of Auto Detect Mass is indicated in the data file to the
right of the header information, along with the ‘reference
mass’ value used:
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A [ B

[ ©

[ D [ E

O3 WINDOWS DATA FILE - VERSION 2.06

c\Program Files\OWS 2_18 VYideg\method\Starch-10hr steps. SAD

hon Oct 24 11:00:18 2005

Wheat Starch

10 AutoDry MID) Active

10 hristep, 26C, H20
hlon Cct 24 11:04:03 2005

26.3285

Ref. Mass Mass at end of first 0.0 P/Fo stage
Ref. Mass

In the case shown abowe, the Auto Detect Mass option was
used, which selected the Mass at end of first 0% P/P, stage

as the ‘reference mass’.

The Mass at end of first 0% P/P,

stage may also be selected directly as the ‘reference mass’
by using another option (explained below in Section 5.3.11).

Highlighted Data
In addition to displaying the selected ‘reference mass’ in the
data file header, the cell containing the ‘reference mass’ value

is highlighted in mauve (see Figure 5.168 below):

10 |Time (min)Mass dm dn/dt RH (sarmpl RH (refi  TEMP (sat TEMP (ref) Target RH
594.28| 263289 91.67668 -0.00025 186 1.6 248 248 1]
5596.28| 263289 91.67668 -0.00013 186 1.6 248 248 1]
5596.28| 263288 91.67633 -7.4E-05 18 1.5 248 248 1]
597.28| 263286 91.67563 -0.00014 18 1.5 248 248 1]

508, 28 | el 54555 ¥ e = a2 i]
26.3285 91.67525 -0.00036 18 1.6 248 248 T

B00.28| b 30057 o0 oo oo =) I Cn] 4.0 10

601.28| 263471 100.071 0.005417 96 9.6 248 248 10

Figure 5.168: The chosen ‘reference mass’ — in this case the

mass value at the end of the first 0% P/P, stage — is

highlighted in the DVS data sheet.

Previously Defined ‘reference mass’

If a file with a previously defined ‘reference mass’ is opened
with a different ‘reference mass’ setting selected, the following
message appears:
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DV5 Analysis Suite

{ "‘-I The current Reference Mass settings for the DVS Data file

woodixls

The current Reference Mass option is Mass at Time(0)

The Plot Manager Reference Mass option is Auto Detect

Choose OK to use the Plot Manager settings for this file.

Choose Cancel to use the current settings for this file.

are different from the Reference Mass settings in Plet Manager.

Cancel

==l

The highlighted text shows the current ‘reference mass’ file
setting and the new setting selected in the Plot Manager.

Clicking OK will use the new settings, while clicking Cancel
will keep the file’s original ‘reference mass’ setting.

Selection of ‘reference mass’

The selection of which mass data to use as the ‘reference
mass’ when using the Auto Detect Mass setting depends
upon how the experiment was conducted — which is explained

below:

a. Setting M(0)

M(0) is referred to in the software as the ‘Initial Mass’. For
instance, when the Auto M(0) button is clicked in the DVS
Control software, the following panel appears:

Confirmation Required

-

T/I About to set the Initial Mass, Are vou sure?

I es l l Mo
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If an Initial Mass, or M(0), is set - either automatically or
using Auto Dry M(0) - then it will appear in the DVS raw
data header as the Sample Weight:

A | B | ¢ | b | E [ F [ &6 [ H [ 1 |

WS WANDOWYS DATA FILE - VERSION 2.0

c\Program Files\DW'S 218 Videomethod\Starch-10hr steps. SAQ

Mon Oct 24 11:00:15 2005

Rl St Ref. Mass Mass at Time(0)

28.7193 AutoDry M) Actr Ref Mass 28628
tep Z5C H20

| 7 |Mon Oct 24 11:04:03 2005

Even when an M(0) is not set by the user, a default value
of 10 is entered by the software into the header
information:

A | B [ ¢ | D |
DS WINDOWS DATA FILE - YERSION 2.0
c\Pragram Files\DWS 218 Video\method\=
Mon Oct 24 11:00:19 2005

Q0|3 | | LD P —

When running a new experiment, if a new M(0) is not
taken, then the M(0) from the last experiment will be used.

Note: It is important to understand that, despite its
notation as ‘Initial Mass’, the M(0) does not necessarily
constitute the ‘reference mass’ used in ‘dm(%)-ref
calculations.
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Whether M(0) is used in the ‘reference mass’ calculations
depends on the set-up of the experiment and sometimes
on the handling of the data after it has been imported into
Excel.

This is explained further below.

b. Protocol for finding the ‘reference mass’
When the Auto Detect Mass option is selected in Plot
Manager, the software searches for a ‘reference mass’
value to calculate the ‘dm(%) - ref column.

The search for the ‘reference mass’ follows three steps:

I.  End of drying stage

If the experiment contained a drying stage — a period of
0% P/P, — then the mass reading at the end of this stage
is taken as the ‘reference mass’ regardless of any tare or

M(0) settings:

10 | Time {min) Mass Target PP
BO05|  584.28 265.3255
BO5| 59528 265.3255
BO07|  55R.28  26.3288
B03| 557.28 263286
BOS| 55525 26305
B10| 599CE_ 263285
B11| 60028 “b.3f8 10
B12]  B01.28 263471 10

\JDDDDD

Figure 5.19: DVS data at the end of the drying stage. The
last mass value in the drying period (circled) is used as the
‘reference mass’ for dm% - ref calculations. In addition, the
Analysis Suite software highlights the ‘reference mass’in
mauve.
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The drying stage can be located anywhere in the experiment

— the ‘reference mass’ will still be taken as the mass value
accompanying the last 0% P/Po cell:

Partial Pressure [%)

| | |
210 240 270
Time: [mins]

Figure 5.17: In the experiment shown abowe, the ‘reference

Partial Pressure (%)

| | | |
110 165 220 275 330 385 440 455

Time [mins)

mass’ would be taken from the point in the experiment circled.
Figure 5.180: In this experiment, the ‘reference mass’ would
be taken at the point circled.

It is also important to note that if the experiment contains

seweral drying stages, the mass at the end of the first of these
stages is taken as the ‘reference mass’:
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1 1 i 1 1 1
550 BE0 i 880 930 1100
Time [mins]

I I I I
0 110 220 330 440

Figure 5.191: The ‘reference mass’ would be taken from the

end

of the first drying stage, circled abowve.

Il.  Auto Tare in the first stage

If there is no drying (0% P/P,) stage in the entire
experiment but there has been an Auto Tare operation
(which takes place at the end of the first stage of the
experiment), then the ‘reference mass’ will be taken as
the last mass value of that stage.

Following this, the balance then takes approximately five
seconds to perform the tare.

The resulting data will show the mass value going to zero
very shortly after the first stage has finished (see Figure
5.202 below):

1. ‘reference
10 | Tirme {min) Mass Target RH mass value
taken at the end
B0 16,7 137.1858 of the drving
B1 17.03 137.1857 1]
B2 17.37 1371857 1]
B3 17 7 0 ~ — 2 balance
: e then tared
64 158.03 1] 2.04
65 18.37 1] 2.04
E& 18.7 0.0003 2.04
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Figure 5.202: Auto Tare data showing the ‘reference mass’
value (mauwe) and the balance tare (light blue). Whenever
the Auto Tare function is used, the balance tare is highlighted
along with the ‘reference mass’. The balance completes the
tare about five seconds after the drying stage. The
appearance of the zero (tare) value will depend on the data
saving rate used — in the example abowe, it takes around
twenty seconds for the first ‘zero’ mass value to be saved and
displayed.

Ill.  No drying stage, no Auto Tare

If there is no drying stage or Auto Tare in the experiment,
the Sample Weight recorded in the data file header is
used as the ‘reference mass’ (Figure 5.213 below):

A | B [ ¢ [ b | E | F | 6 [ H |

| 1 |DWE WINDOWS DATA FILE - VERSION 2.06
c:\Pragram Files\DVE 2_18 Video\methodvStarch-10hr steps. SAO
| 3 [Mon Oct 24 11:00:19 2005
4 || Ref. Mass Mass at Time(d)
28.7193 AutoDry MDY Actr Ref. Mass|  28.628
| T gp 26C H2
| 7 [Mon Qct 24 11:04:03 2005
g

Figure 5.213: The mass value recorded in the data file
header (circled) is used as the ‘reference mass’ when there is
no drying stage or Auto Tare in the experiment.

[N

(o]

Correct M(0) value

Normally, the mass recorded in the header is the last
recorded M(0). For this reason, it is important to ensure
that M(0) has been recorded correctly — otherwise the
‘dm(%) - ref calculations will be based upon an incorrect
mass value (in cases where there is no drying stage in the
data).

It is therefore important to reset M(0) for each new
experiment. Otherwise, the value recorded in a previous
experiment will be saved to the data file header and used
in the dm%-ref calculations.
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Mass Header Value of ‘10’

Whenever the Sample Weight value in the mass header is
‘10’ and the Sample Weight value is to be used as the
‘reference mass’, the following message will appear:

DVS Analysis Suite ==

I - 1 The 'Auto Detect Mass' option (in this case Sample Weight) has
&' been used but the Sample Weight is set to the default of 10.0.

The default behaviour in versions of the DVS Analysis Suite
prior to v5.2 would have been to use the mass at Time(0) instead.

Choose OK to use the Mass at Time(0) for this file.

Choose Cancel to use the Sample Weight (10.0) for this file.

= p— |

This is to ensure that the ‘reference mass’ is not being
accidentally based upon the default value of ‘“10° which
appears in the Sample Mass cell when a value of M(0) is
not set.

Clicking OK will ensure that the Mass at Time(0) option
(see Section 5.3.14) is used instead of the Sample
Weight, and clicking Cancel will allow the value of ‘10’ to
be used as the ‘reference mass’.

Altered M(0) value

The header figure can be altered by the user. For
instance, the user might open the data file, alter the
header mass value, then save and close the file.

The next time the file is opened, the dm%-ref column will
be re-calculated using this altered mass value as the
‘reference mass’.

It _is therefore recommended that the header mass value
is not altered in any way.
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IV. Auto Dry M(0)

If Auto Dry M(0) is activated, then most DVS Control
software ersions will record a new M(0) value in the
header at the end of the experiment’s first stage. This,
howewver, makes no difference to the dm(%)-ref column —
taking an M(0) at the end of the first stage does not
interfere with the ‘reference mass’ selection procedure
outlined abowe.

It is also possible that the user might completely erase the
header mass value — this instance is discussed below.

V. No drying stage, no Auto Tare and no header value

In the unlikely event that there is no drying stage, no Auto
Tare and no M(0) value in the data file the software will
not be able to find a ‘reference mass’ and the following
message will appear:

DV5 Analysis Suite @

"-.I The file contains some non-numeric data.

Fix the problemn then re-open the file.

Clicking OK returns the Plot Manager dialog.

5.3.11 Mass at end of first 0.0% P/P,
stage
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Reference Mass & dm (%) - ref and Mass Offset Options
Options dm (%) - ref
Re-Calculates dm (%) - ref
" Auko Detect Mass ™ Sample Weight (7 Mass at Max. Time after alteration of the
Reference Mass Option,

(¥ Mass at end of first 0.0 % PfPa stage; " Mass at Time(0)
Re-Caloulat
" Mass at end of first stage (™ Custom Mass (ma) e-Calculate

The selected option specifies the Reference Mass used ko calculats the dm (5%) - ref values, Re-Caleulate (Revert). ..

Mass Offset File

Select Offset FileMame. .. | Clear Offset Filehame

If the DVS data file is imported or opened with this option
selected, the software selects the mass at the end of the
experiment’'s first 0% P/Po stage as the ‘reference mass’ to
calculate dm (%)-ref.

Header Information
The use of this option is indicated in the data file to the right of
the header information, along with the ‘reference mass’ value
used:

A [ B [ ¢ [ D [ E [ F [ 6 [ H [ [ J | K |
DS WINDOWS DATA FILE - VERSION 2.06
c\Program Files\DYS 2_18 Video\method\Starch-10hr steps. SAQ
Mon Oct 24 11:00:19 2005
Wheat Starch

10 AutoDry M) Active

10 hristep, 26C, H20
Mon Oct 24 11:04:03 2005

Ref Mass Mass at end of first 0.0 P/Po stage
Ref hass  26.3285

Highlighted Data
In addition to displaying the selected ‘reference mass’ in the
data file header, the cell containing the ‘reference mass’ value
is highlighted in mauve (see below):
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mTime {min)|Mass dm drn/dt RH (samp) RH (refi  TEMP [sar TEMP (refi Target RH
594.25| 26.3289 91.67665 -0.00025 1.6 1.6 243 24.8 0
589528 26.3289 91.676BE -0.00013 16 16 248 248 0
586 28| 26.32858 9167633 -7 4E-05 16 1.5 248 248 0
597 28| 26.3286 9167563 -0.00014 16 15 248 248 0
S0, 28 | S el om0 - e = 248 ]
263285 91.67529) -0.00036 16 16 248 24.8 I
B00.28| 2b. 30007 OO OO0 o oo e = 3] Fig] 10
B01.28| 26.3471 100071 0.005417 96 9.6 248 24.8 10

Figure 5.224: The chosen ‘reference mass’ — the mass value
at the end of the first 0% P/P, stage — is highlighted in the
DVS data sheet.

Partial Pressure (%]

| | | [ | | I | |
110 165 220 275 330 385 440 455 550

Time [mins]

Figure 5.235: In this experiment, the ‘reference mass’ would
be taken at the point circled.

Partial Pressure [2)

| 1 1 1 1 | 1 1 1
220 330 440 550 =] 77 880 930 1100
Time [mins]

Figure 5.246: The ‘reference mass’ would be taken from the
end of the first drying stage, circled above.

Previously Defined ‘reference mass’

If a file with a previously defined ‘reference mass’ is opened

with a different ‘reference mass’ setting selected, the following
message appears:
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DV5 Analysis Suite

I.”:e"l The current Reference Mass settings for the DVS Data file
el woodixls
are different from the Reference Mass settings in Plot Manager.

The current Reference Mass option is Mass at Time(0)

The Plot Manager Reference Mass option is End of first 0% RH stage

Choose OK to use the Plot Manager settings for this file.

Choose Cancel to use the current settings for this file,

oK Cancel

The highlighted text shows the current ‘reference mass’ file
setting and the new setting selected in the Plot Manager.

Clicking OK will use the new settings, while clicking Cancel
will keep the file’s original ‘reference mass’ setting.

No ‘reference mass’ available
If there is no data in the file which fits the selected ‘reference
mass’ option, then the following message appears:

Clicking

DVS Analysis Suite

1 The current Reference Mass settings for the DVS Data file

~ woodixds
are different from the Reference Mass settings in Plot Manager.

The current Reference Mass option is Auto Detect

The Plot Manager Reference Mass option is End of first 0% RH stage

Choose OK to use the Plot Manager settings for this file.

Choose Cancel to use the current settings for this file.

Cancel

OK, the

file then opens, with the last saved mass value selected as
the ‘reference mass’
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5.3.12 Mass at end of first stage

Reference Mass & dm (%) - ref and Mass Offset Options

Options dm (%) - ref
Re-Calculates dm (%) - ref
" Auto Detect Mass " Sample Weight " Mass at Max, Time after alceration of the

(" Mass at end of first 0.0 % P/Pao stage 7 Mass st Time{0) RefsienceiiasslChion

& s e o o e Ccutomttess [0 (ma) Ro@ e

The selected option specifies the Reference Mass used ko calculate the drm (%) - ref values, Re-Calculate (Revert)...

Mass Offset File

Select Offset Filehame. .. | Clear Offset Filehlame

If the DVS data file is imported or opened with this option
selected, the software selects the mass at the end of the
experiment’s first P/Po stage as the ‘reference mass’ to
calculate dm (%)-ref.

Header Information
The use of this option is indicated in the data file to the right of
the header information, along with the ‘reference mass’ value

used:
A [ B [ ¢ [ o [ E [ F [ & [ H [ 1 [ J |

10 hrfstep, 25C, H20
Mon Oct 24 11:04:03 2005

| 1 |DVS WINDOWS DATA FILE - YERSION 2.06
| 2 |c\Program Files\DWS 2_18 Video'method\Starch-10hr steps. SAQ
| 3 |Maon Oct 24 11:00:19 2005
| 4 |WWheat Starch Ref. Mass Mass at end of first stage
| 5 | 10 AutoDry M) Active Ref. Mass 263285
B
L7

e A B S

data file header, the cell containing the reference mass’ valee
is highlighted in mauve (see below):

W‘Tlme {minj|Mass dm drn/dt RH (samp) RH (reff  TEMP (sar TEMP (refi Target RH
59425 26.3289 91.67665 -0.00025 16 16 248 248 0
59525 26.3289 91.67665 -0.00013 16 16 24.8 248 0
59625 26.3285 91.67633 -7.4E-05 16 15 24.8 248 0
597.28| 26.3286 91.67563 -0.00014 16 15 24.8 248 0
595,28 | 0 DS o a5 = " = == 0
26,3285 9167529 000036 15 16 245 248 0>
BO0 28| 253200 TOO OO0 o un=) u TS r] 10
BO1.28| 263471 100071 0.005417 96 956 248 248 10

Figure 5.257: The chosen ‘reference mass’ — the mass value
at the end of the first P/P, method stage — is highlighted in the
DVS data sheet. In this case, the first P/P, method stage
also happens to be set at 0%, but this is not relevant to the
selection of the ‘reference mass’ in this case.
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|
150 180 210 240 270 200

Time [minz]

| I | |
150 180 210 240 270 300
Time [mins]

Figure 5.28: In the two examples shown abowe, the
‘reference mass’ would be taken from the points circled on
each experiment. The value of the partial pressure of the first
stage is irrelevant to the selection of the ‘reference mass’ — it
is taken from the end of the fist stage regardless.

Previously Defined ‘reference mass’

If a file with a previously defined ‘reference mass’ is opened
with a different ‘reference mass’ setting selected, the following
message appears:
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DVS Analysis Suite @

i 1 The current Reference Mass settings for the DVS Data file
woodixls

are different from the Reference Mass settings in Plot Manager.

The current Reference Mass option is Auto Detect

The Plot Manager Reference Mass option is End of first stage

Choose OK to use the Plot Manager settings for this file.

Choose Cancel to use the current settings for this file,

The highlighted text shows the current ‘reference mass’ file
setting and the new setting selected in the Plot Manager.

Clicking OK will use the new settings, while clicking Cancel
will keep the file’s original ‘reference mass’ setting.

5.3.13 Sample Weight

Reference Mass & dm (%) - ref and Mass Offset Options
Options drn (%) - ref
s Re-Calculates dm (%) - ref
" Auto Detect Mass " ‘Sample Weight:  © Mass at Max. Time after alteration of the

" Mass at end of first 0.0 % P/Po stage " Mass at Time(0) Reference Mass Option.

Re-Calculat
(" Mass at end of first stage " Custom Mass (mg) e-Calculate

The selected option specifies the Reference Mass used ko calculate the dm (46) - ref values, Re-Calculate (Revert)...

Mass Offset File

Select Offset FileName. .. ‘ Clear Offset Filehame

If the DVS data file is imported or opened with this option
selected, the software selects the Sample Weight recorded in
the header as the ‘reference mass’ to calculate dm (%)-ref.
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For more information on recording the Sample Weight, please
refer to Section 5.3.10.1.

Header Information & Highlighted Data
Use of this option is indicated in the data file to the right of the
header information, along with the ‘reference mass’ value
used:

A | B [ ¢ | b [ E [ F [ e [ H [ 1 ]
| 1 |DWE WINDOWS DATA FILE - VERSION 2.06

c\Program Files\DW'S 2_18 Video\method\vStarch-10hr steps. SAQ

Maon Oct 24 11.00:15 2005

| 4 ch Ref. Mass Sarnple Weight
j 28.7193 JutoDry MO} Active Ref Mass 28.7193
| 6 | . 250, H20

7 |Mon Oct 24 11:04:03 2005

[N

]

T

In addition to displaying the selected ‘reference mass’ in the
data file header, the cell containing the ‘reference mass’ value
is highlighted in mauve (see abowe).

Previously Defined ‘reference mass’

If a file with a previously defined ‘reference mass’ is opened
with a different ‘reference mass’ setting selected, the following
message appears:
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DVS Analysis Suite (=)

'O‘ The current Reference Mass settings for the DVS Data file
 woodixs

are different from the Reference Mass settings in Plot Manager.

The current Reference Mass option is Auto Detect

The Plot Manager Reference Mass option is Sample Weight

Choose OK to use the Plot Manager settings for this file.

Choose Cancel to use the current settings for this file.

Cancel |

The highlighted text shows the current ‘reference mass’ file
setting and the new setting selected in the Plot Manager.
Clicking OK will use the new settings, while clicking Cancel
will keep the file’s original ‘reference mass’ setting.

No ‘reference mass’ available
If for some reason there is no data in Sample Weight cell,
then the following message appears:

DVS Analysis Suite (=3

"-.I The file contains some non-numeric data.

Fix the problem then re-open the file.

In this case, the user will need to manually enter a Sample

Weight value in the appropriate cell, or to choose another
‘reference mass’ option.
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Sample Weight Value of ‘10’
Whenewver the Sample Weight value in the mass header is
‘10’ and the Sample Weight value is to be used as the
‘reference mass’, the following message will appear:

DVS Analysis Suite @

i " 1 The 'Auto Detect Mass' option (in this case Sample Weight) has
' been used but the Sample Weight is set to the default of 10.0.

The default behaviour in versions of the DVS Analysis Suite
prior to w5.2 would have been to use the mass at Time(0) instead.

Choose OK to use the Mass at Time(0) for this file.

Choose Cancel to use the Sample Weight (10.0) for this file.

g p— |

This is to ensure that the ‘reference mass’ is not being
accidentally based upon the default value of ‘10" which

appears in the Sample Mass cell when a value of M(0) is not
set.

Clicking OK will ensure that the Mass at Time(0) option is
used instead of the Sample Weight, and clicking Cancel will
allow the value of ‘10’ to be used as the ‘reference mass’.

5.3.14 Mass at Time(0)
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Reference Mass & dm (%) - ref and Mass Offset Options
Options

" Mass at Max, Time

{mg)

The selected option specifies the Reference Mass used to calculate the dm (%) - ref values.

" Auko Detect Mass .
" Mass at end of first 0,0 % P/Po stage o

" Mass at end of first stage (™ Custom Mass

Mass Offset File

Select Offset FileName... |

drn (%) - ref
Re-Calculates dm (%) - ref
after alteration of the
Reference Mass Option.

Re-Calculate

Re-Calculate (Revert), .,
Clear Offset FileName

If the DVS data file is imported or opened with this option
selected, the software selects the Mass at Time(0) — ie; the
first logged mass value - as the ‘reference mass’ to calculate
dm(%)-ref.

Header Information
Use of this option is indicated in the data file to the right of the
header information, along with the ‘reference mass’ value
used:

A | B [ c© | 0 [ E | F [ & [ H | 1 |

DWS WINDOWYS DATA FILE - WERSION 2.06
c:\Program Files\DWS 2_18 Yideo\method\Starch-10hr steps. SAO0
Mon Oct 24 11:00:19 2005
Wheat Starch

28.7193 AutoDry MO} Active
10 hrfstep, 26C, H20
Mon Oct 24 11:04:03 2005

Ref. Mass Mass at Time(D)
Ref. Mass 25 628

Highlighted Data
In addition to displaying the selected ‘reference mass’ in the
data file header, the cell containing the ‘reference mass’ value
is highlighted in mauve (see Figure 5.29 below):
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| 4 |Wheat Starch Ref. Mass Mass at Time

| 5 | 287193 AutoDry M0} Active Redf. Mass 25628

| B [10 hrfstep, 25C, H20

| 7 [Mon Qct 24 11:04:03 2005

|8 |

| & |
1

60
0 |Time (min) Mg dm dimddt RH (samp)RH (ref)  TEMP (sar TEMP (refi Target RH

L11] 0. 621 5291709 16 16 247 247 1]

2 1.28 Bes8T 306E8 1427279 16 16 248 247 1]

113 228 256.4495 99.05056 1421021 16 1.5 248 248 1]

Figure 5.29: The chosen ‘reference mass’ — the mass value
at Time(0) — is highlighted in the DVS data sheet.

Partial Pressure [%]

| | | [ | I |
165 220 278 330 385 440 435
Time [ming]

Figure 5.30: In the example shown abowe, the ‘reference
mass’ would be taken from the circled point in the experiment.

Previously Defined ‘reference mass’
If a file with a previously defined ‘reference mass’ is opened
with a different ‘reference mass’ setting selected, a message
of the form shown below appears:

DVS Analysis Suite (=)

@ The current Reference Mass settings for the DVS Data file
woodixls
are different from the Reference Mass settings in Plot Manager.

The current Reference Mass option is Auto Detect

The Plot Manager Reference Mass option is Mass at Time(0)

Choose OK to use the Plot Manager settings for this file.

Choose Cancel to use the current settings for this file.

| 0K I Cancel
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The highlighted text shows the current ‘reference mass’ file
setting and the new setting selected in the Plot Manager.

Clicking OK will use the new settings, while clicking Cancel
will keep the file’s original ‘reference mass’ setting.

Reference Mass & dm (%) - ref and Mass Offset Options

©ptions drn (%) - ref
Re-Calculates dm (%) - ref

" AUt Detect Mass e " Mass at Max. Time after alteration of the

" Mass at end of first 0.0 % P/Po stage o Reference Mass Option.

" Mass at end of first stage ™ Custom Mass (ma) Rescaulate

The selected option specifies the Reference Mass used ko calculate the dm (%) - ref values, Re-Calculate (Revert). .

Mass Offset File

Select Offset FileName. .. | Clear OFfset Filehame

If the DVS data file is imported or opened with this option
selected, the software selects the Mass at Max Time — ie; the
last logged mass value - as the ‘reference mass’ to calculate
dm(%)-ref.

Similar considerations as abowve apply to this option and
therefore no further elaboration is necessary.

5.3.15 Mass at Max Time, Max & Min Mass

If the DVS data file is imported or opened with this option
selected, the software respectively selects the Mass at Max
Time, Mass at Max Mass and Mass at Min Mass.

5.3.16 Custom Mass

Reference Mass & dm (%) - ref and Mass Offset Options
©Options dm (%) - ref
Re-Calculates dm (%) - ref
" Auto Detect Mass " Sample weight ¢ Mass at Max, Time after aleration of the
Reference Mass Qption,

Ree-Caloulat
" Mass at end of first stage 10 (ma) e-Calculate
The selected option specifies the Reference Mass used to calculate the dm (%) - ref values, Re-Calculate (Revert). ..

Mass Offset File

Select Offset FileMame. .. | Clear Offset FileName

If the DVS data file is imported or opened with this option
selected, the software selects the mass value entered by the

" Mass at end of first 0.0 % PfPo stage (™ Mass at Time()
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user in the data-entry box as the ‘reference mass’ to calculate
dm(%)-ref.

When first activating this option, the data-entry box will appear
with a default mass value of 10 mg, which may then be
altered. Subsequently, the box will display the last entered
value.

Header Information

Use of this option is indicated in the data file to the right of the
header information, along with the ‘reference mass’ value
used:

A | B | ¢ | 0 | E [ F | &6 [ H | |
OWS WINDOWS DATA FILE - YERSION 2.06
c\Program Files\DY'S 2_18 Videovmethod\Starch-10hr steps. SAD
Man Oct 24 11:00:19 2005
Wheat Starch

10 AutoDry W) Active

10 hrfstep, 25C, H20
Maon Oct 24 11:04:03 2005

PEL Mass Custom Mass
Ref. Mass 10

Highlighted Data

As the user-entered Custom Mass value is not embedded in
the DVS data file, it does not appear highlighted anywhere in
the DVS data sheet upon being designated the ‘reference
mass’.

Previously Defined ‘reference mass’

If a file with a previously defined ‘reference mass’ is opened
with a different ‘reference mass’ setting selected, a message
of the form shown below appears:

DVS Analysis Suite @

i '~ | The current Reference Mass settings for the DVS Data file
= woodixs

are different from the Reference Mass settings in Plot Manager.

The current Reference Mass option is Auto Detect

The Plot Manager Reference Mass option is User
The Plot Manager Reference Mass is 10 (mg)

Choose OK to use the Plot Manager settings for this file,

Choose Cancel te use the current settings for this file,
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The highlighted text shows the current ‘reference mass’ file
setting and the new setting selected in the Plot Manager.

Clicking OK will use the new settings, while clicking Cancel
will keep the file’s original ‘reference mass’ setting.

In addition, if the Custom Mass option is checked but the
data file is opened with a different mass value in the Custom
Mass box from the one used previously, the following
message appears:

DVS Analysis Suite @

i "~ 3 The current Reference Mass settings for the DVS Data file

woodixls
are different from the Reference Mass settings in Plot Manager.

The current Reference Mass option is User
The current Reference Mass is 10 (mg)

The Plot Manager Reference Mass option is User
The Plot Manager Reference Mass is 12.5 (mg)

Choose OK to use the Plot Manager settings for this file.

Choose Cancel to use the current settings for this file,

Cancel ‘

Clicking OK will use the new Custom Mass settings, while
clicking Cancel will keep the file’'s original Custom Mass
‘reference mass’ value.
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No ‘reference mass’ available

If there is no mass value contained in the Custom Mass data
entry box when trying to import or open a file, the following
message appears:

DVS Analysis Suite (23]

[Q] The Global Ref. Mass value must be greater than zero.

Clicking OK returns the Plot Manger dialog with the default
Custom Mass value of 10 displayed in the entry box.

5.3.17 Re-Calculate dm(%)-ref

Reference Mass & dm (%) - ref and Mass OFffset Options

Cplions dm (%) - ref
Re-Calculates dm (%) - ref
(¢ Auko Detect Mass " Sampls Weight Mass at Max. Time after alteration of the

" Mass at end of first 0.0 % PfPo stage " Mass at Time(0) ReferenceliesI0ntion]

Re-Calculate

" Mass at end of first stage 7 Custorn Mass (rng)
The selected option specifies the Reference Mass used to calculate the dm (%) - ref values, He-Calculate (Revert)... T
Mass Offset File

Select Offset FileMame. .. | Clear Offset FileMame

This option allows the user to re-calculate the dm(%)-ref
column based upon a new ‘reference mass’ without having to
close and re-open the DVS data file. Note the following:-

1) If a Mass Offset File is NOT specified then using Re-
Calculate (Offset) will apply the chosen Reference
Mass Option to the mass data in files selected for re-
calculation

2) If a Mass Offset File IS specified then using Re-
Calculate (Offset) will first subtract the Offset File
masses and THEN will apply the chosen Reference
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Mass Option to the mass data in files selected for re-
calculation
3) Irrespective of whether a Mass Offset File is specified

then using Re-Calculate (Revert) will first re-instate
the original masses (if any) and THEN will apply the
chosen Reference Mass Option to the mass data in
files selected for re-calculation

Upon opening the DVS data file and selecting the preferred

‘reference mass’ option, clicking the Re-Calculate (Offset) or

Re-Calculate (Revert) button calls up the following window:

File Selection ==

Select data fileds):

-

— e OK ............

Cancel

If several DVS data files are open, they will all appear on the
list shown abowe.

Choosing the relevant file and clicking OK then returns the

following window, asking the user for confirmation that a new
‘reference mass’ option is to be used:
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DVS Analysis Suite @

| ! The current Reference Mass settings for the DV5 Data file

woodixls

are different from the Reference Mass settings in Plot Manager.

The current Reference Mass option is User
The current Reference Mass is 10 (mg)

The Plot Manager Reference Mass option is Mass at Time(0)

Choose OK to use the Plot Manager settings for this file.

Choose Cancel to use the current settings for this file.

Cancel |

Clicking OK then commences the re-calculation of dm(%)-ref
based upon the newly chosen ‘reference mass’ option.

The DVS Plot Manager window is then returned, with the
relevant DVS data file using the newly chosen ‘reference
mass’ to calculate the dm (%)-ref data.

5.3.18 Altering dm %-ref data

The DVS Baseline Correction and DVS Vapour Content
Offset modules can be used to modify the dm (%) - ref column
in special circumstances (see Chapter 7 - DVS Baseline
Correction and Chapter 8 - DVS Vapour Content Offset).

5.3.19 Altering default behavior

Next to the Plot Buttons there is a small toggle button. When
depressed it stops the secondary adsorbate being plotted.
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6 DVS Isotherm Analysis ez

6.1 What doesthis moduledo?

The DVS Isotherm Analysis module calculates and plots
isotherms from raw DVS data.

An isotherm is a plot of the equilibrium amount of vapour
sorbed by a sample versus the vapour’'s partial pressure — all
measured at a constant temperature.

Figure 6.1 below shows an example of an isotherm measured
at 25 C with a sample absorbing water vapour. Both sorption
and desorption curves are shown in this case (explained
below).

DVS Isotherm Plot

0 10 20 30 a0 50 60 70 80 90 100

Target % PIPo
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Flgure 6.1: An isotherm of a solid sample absorblng water
vapour at 25°C

In a DVS experiment, an isotherm is calculated based on the
sample’s equilibrium uptakes at each partial pressure step.
Consequently for an isotherm to be accurate, the sample
must reach equilibrium with the vapor at each %P/P, step.
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This will be visible in the data by a flat mass response (i.e.
mass has reached a stable value at each partial pressure
step).

Figure 6.2 below shows an example of DVS raw mass vs time
data that could be used to construct an isotherm:

DVS Change In Mass (ref) Plot

— m - dry — Target % PiPo

Change In Mass (%) - Ref
Target % PIPo

- L 0
2000 4000 6000 8000 10000 12000 14000
-2 0

Time/mins
DVS - The Sorpion Soluion © Surface Measurement Systems Lid UK 19962007

Figure 6.2: Raw DVS data that could be used to construct an
isotherm

6.2 Why is this useful?

Isotherms are often the first step in determining any number
of substrate surface chemical properties. They are important
as their shapes also reweal much information about the
sorption phenomena taking place between the sample and
vapour.

There are typically 5 different shapes of isotherm (shown
together in Figure 6.3 below), according to the BDDT
(Brunauer, Deming, Deming, and Teller) nomenclature.

Examples of each isotherms are displayed below, including
their descriptions and physical significance in each case.
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Figure 6.3: The five BDDT isotherm classifications

6.2.1 Type |l isotherms
These show a fairly rapid rise in
the amount of adsorption with
increasing partial pressure up to a
limiting value. They are referred to
as Langmuir-type isotherms and
are obtained when adsorption is
restricted to a monolayer.

Chemisorption isotherms
approximate to this shape. Also,
microporous materials (i.e.

activated carbons and molecular

sieves) can yield a Type | isotherm.

partial pressure (%)

Change in mass (%)

partial pressure (%)
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Figure 6.4 below shows an example of a Type | isotherm
calculated from an experiment with water vapour on Granular

Activated Carbon (GAC) at 25 C. Figure 6.5 shows the raw
data from which  the isotherm was calculated
. DVS Isotherm Plat -
45

35

EKU

gQS

Ezo
§,15

0

N Target % P/Po

DVS - The Sorption Soluion

© Surtace Measurer

ment Systems Lid UK 1996-2007

Figure 6.4: An experiment with water vapour on Granular
Activated Carbon (GAC) at 25 C, showing a Type | isotherm

Shape.

Date: 21 30 2003 Temp: 25.0°C
Time: 1:35 pm DVS Change In Mass (ref) Plot Meth, GAC.DCM-1.SAO
Fie: Pl 07-21-03.GAC-DCM s MRef: 95989
Sample: GAC

45 100

40 %

3 — 80

"

30
5 r—f—’_'_'_l_l_ 70
&
25 —_— o
g 60 ¢
2 20 f_/ <
< [ s0 &
c s ‘ 3
5 w E
g
5 30

5

o 20

13 187 387 587 787 087 1187

5 10

-10 0

Timelmins

DS - The Sorption Soktion © Surface Measuremen t Systems L UK 1996-2007

Figure 6.5: The raw DVS mass change (%) vs time data from
which the isotherm was calculated (the blue line is target

%P/P,).
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6.2.2 Type Il isotherms

Often referred to as sigmoid T
isotherms, they are frequently R [
encountered and signify S [
multilayer phyS|§:aI adsorption @ |
on nonporous solids. g I
£ I
For such solids, point B (refer o I
. . . o
picture, right, and Figure 6.3) = I
represents the formation of an  Spf<— —-Va I
adsorbed monolayer. The . l
remainder of the  cune partial pressure (%)  Po

represents multilayer adsorption as for non-porous solids. For
a Type Il mechanism, the heat of adsorption is much higher
than the heat of condensation (i.e. the molecules would rather
interact with the surface than with each other). A Type Il
isotherm can be used to calculate a BET surface area, which
can be done using the DVS Advanced Analysis Macros. For
more information on the BET equation, see Chapter 6 of the
Advanced Analysis Suite manual.

Figure 6.6 below shows an example of a Type Il isotherm,
obtained from an experiment using 1-butanol vapour on alpha
lactose monohydrate at 25 C.

DVS Isotherm Plot

—+—Cycle 1 50

0.018

0.016

0.014

Ref

0.012

fass (%) -

0.008

ge In M
|
+
(
|
|
|

3

§ 0.006
0.004

0.002

044
0 10 20 30 40 50 60 70 80 EY 100
Target % P/Po

uuuuuuuuuuuuuuuuuuuuuu

vapour on alpha lactose monohydrate at 25 C.
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6.2.3 Type IV isotherms
These lewel off near the
saturation vapor pressure and v
are considered to reflect
capillary condensation in porous
solids - the effective pore
diameters usually being
between 2 nm and 20 nm.

N

Change in mass (%)

The upper limit of adsorption is
mainly gowerned by the total - —]
pore wlume. A type IV isotherm partial pressure (%) - Po
will have a characteristic hysteresis loop at medium to high
partial pressures.

As with Type Il mechanisms, the heat of adsorption is much
higher than the heat of condensation at low cowerages and
the isotherm can be used to calculate a BET surface area.

Figure 6.7 below shows an example of a Type IV isotherm,
and Figure 6.8 shows the raw data from which the isotherm
originated.

DVS Isotherm Plot

—+—Cycle 1 50

e

Change In Mass (%) - Ref

10 20 30 40 50 60 70 80 % 100

Target % PIPo
© Surface Measurement Systems Lid UK 1996-2007

Figure 6.7: A Type IV isotherm produced from EtOH vapour
on MCM-41 at 25°C.
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DVS Change In Mass (ref) Pl

— dm —diy — Target % PIPo

ot

Change In Mass (%) - Ref
N o8 &
8 8 8

Temp: 248°C
Meth: RuSiO2 ETOH.SAO
MRef: 1.3673

o
g
Target % P/Po

79 21 121 221 321

Time/mins

VS - The Sorpion Solution

621

© Surface Measurer

7

ment Systems Lid UK 19962007

Figure 6.8: The raw mass change (%) vs time data from

which the isotherm was calculated.

6.2.4 Type Il and Type V isotherms

These show no rapid initial uptake
of wvapour, and occur when the
forces of adsorption in the first
monolayer are relatively small.

Water on hydrophilic, organic
materials (i.e. starches, drugs,
foods) often exhibits this behavior.
For a Type IIl/V mechanism the heat
of sorption is only slightly higher
than the heat of condensation, so
the thermodynamic incentive for
surface sorption is low, leading to
island or cluster sorption.

As a result, Type IlI/V isotherms
cannot be used to calculate BET
surface areas (ewven if the analysis
yields an excellent correlation
coefficient).

Change in mass (%)

Change in mass (%)

|
I
I
I
I
I
I
|
|
1
partial pressure (%) Po
v |
I
I
I
I
I
I
I
|
partial pressure (%) Po
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Figure 6.9 below shows an example of a type Il isotherm
calculated from a water vapour on caffeine experiment at
25 C.

DVS Isotherm Plot

—Gycle 150

0 10 20 30 40 50 60 70 80 % 100
Target % P/Po

Figure 6.9: A Type Il isotherm resulting from water vapour on
caffeine at 25 C.

urement Systems Ltd UK 1996-2007

6.2.5 Hysteresis

When running a DVS experiment, it is possible to not only
gradually increase the vapour pressure (adsorption phase),
but also to decrease it (desorption phase). When running
such an experiment, isotherms can reveal another important
phenomenon known as hysteresis.

This term describes the difference in the amount adsorbed
between the sorption and desorption phases of the isotherm.

The shape and location of the hysteresis can often yield
important information about the sorption mechanism and
sample structure. Below are some examples of different
hysteresis gaps and their physical significance.

6.2.5.1  No hysteresis

When there is no hysteresis, this is typically indicative of a
surface adsorption mechanism (Figure 6.10 below). There is
most likely little to no bulk absorption and the sorption kinetics
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will typically be relatively fast. This is a completely reversible
sorption mechanism.

DVS Isotherm Plot

0 10 20 30 40 50 60 70 80 90 100
DVS - The Sor plon Soluon Target % P/Po

Figure 6.10: An example of no hysteresis.

6.2.5.2 Broad hysteresis gap

A broad hysteresis gap over the entire partial pressure range
is often indicative of a bulk absorption mechanism. The
vapor's path out of the bulk of the material is diffusion-limited.

In the case shown in Figure 6.11 below, bulk absorption
becomes dominant at 70% P/P,, as indicated by the sharp
increase in vapor sorbed. The isotherm then shows that
vapour desorption is significantly diffusion-limited across the
entire desorption range.
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DVS Isotherm Plot

—#—Cyohs | Sop W Cyok | Dwsorp

Change InMass (%) - Dry

Target RH (%)
OV - Tha Serpten Selutizn & Sutfscs MeasLramart Systama LiE UK 19942001

Figure 6.11: Bulk absorption indicated by an isotherm’s broad
hysteresis gap

6.2.5.3  Sharp hysteresis gap

A sharp hysteresis gap ower a defined partial pressure range
is often indicative of hydrate/solvate formation. In Figure 6.12
below, a rewersible hydrate is formed at 45% P/P, during the
sorption stage and returns to its dehydrated state at 35% P/P,
during the desorption stage.

If the molecular weight of the starting material is known, then
it is possible to calculate the hydrate stoichiometry based on
the percentage mass uptake over the hysteresis gap.

To illustrate, consider an anhydrous material, Sample A,
which forms a hydrated species at a particular vapour partial
pressure.  The stoichiometry, S, of the hydrate may be
calculated according to Equation 2 below:
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5. WG MW
100% 18.0lamu/watermolecule

Equation 2

= HydrateStoichiometry

where: MW molecular weigh of sample A;
WG = percentage weight gain of
sample A at the partial
pressure at which it forms the
hydrate

The above equation assumes  formation of a
stoichiometrically, completely, hydrated species.

Similar analysis could be applied to solvate stoichiometries by
simply replacing the molecular weight of water (18.01 amu)
with the molecular weight of the vapor used in Equation 2.

DVS Isotherm Plot

6.2.5.4  Hyseresis gap at medium to high %P/P,
A hysteresis gap at medium to high partial pressures is often
indicative of a sample containing mesopores (2 < pore size <
50 nm).
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Figure 6.13 below shows the results for octane sorption on a
mesoporous alumina sample. The hysteresis could also be
indicative of capillary condensation.

DVE Habsim Pt |-.-:' S it

By | ey =Dyl Dy

Changs b Masa {5 Dry

i k) b 0 ) o mw L w0 i

Tasget A

Figure 6.13: Anisotherm produced by a mesoporous sample

6.2.5.5 Hysteresis gap at low partial pressures
A hysteresis gap at very low partial pressures can be
indicative of a micoporous sample (pore size < 2 nm).

Often the isotherm will not return to the origin at the end of the
desorption phase, because the vapor remains ‘trapped’ in the
sample’s micropores.

Figure 6.14 below shows an example of octane vapor sorption
on a microporous zeolite sample. The octane is trapped in the
zeolite’s micropores; thus, the sample mass does not return to
the dry value at the end of the desorption drying stage.
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ol BFEE0E Tomp 0T
Tima 2:05 pm DVS Isotherm Plot Wiath, 1% octane-2 340
Flls 02.28-02-13K coecti xis W nenen

ampe: Zacita 13X

[—#—Cyck 1 Sorp —8— Crok 1 Do

Changs In Wass %) - Dry

0

10 20 30 40 &0 &0 T0 20 a0 a0
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Target RH (%)
VS - The scrptn Saltin  Suttacs Massurargn Syatars Lt UK 15862001

Figure 6.14: Low partial pressure hysteresis indicating the
presence of micropores in zeolite

6.3 What experimental set-up is
requiredto createisotherms?

As with most plotted scientific data, isotherms are improved
with the number of points used to construct them.

Typically, an isotherm can be constructed by a minimum of 11
points — representing partial pressures of 0, 10, 20, 30, 40,
50, 60, 70, 80, 90, and 95% or 98% (the maximum partial
pressure attainable using a DVS is 98%). More points can be
added to the isotherm by simply adding more partial
pressures into the experimental set-up.

The amount of time for which each %P/P, stage should run
will depend upon the nature of the sample and vapour, and
the amount of sample. A single hour for each stage is
suggested as a good first approximation, which can then be
altered depending upon the results of the first experiment.
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Also, a dm/dt criteria may be used instead of time — please
refer to the Control Software manual for details.

Additionally, as the name ‘iso-therm’ suggests, the experiment
is to be run at a single temperature. Different isotherms may
be run at different temperatures for comparison, of course.

6.3.1 Sorption isotherms

For a simple sorption isotherm, therefore, a DVS experimental
set-up could be as shown below in Figure 6.15:

1

00
90
80
70
60
50
40
330
503
10
0

Partial Pressure (%]

Time (min.)

Figure 6.15: A standard DVS experimental set-up for
producing a ‘basic’ sorption isotherm — the blue lines show the
set-point partial pressures, and the red line the set
temperature.

This type of experiment would produce a single-line isotherm
as exemplified below:
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0VS - The Sorpion Sokion © St Messrement Systems L Uk 1956.2007

Figure 6.16: A ‘basic’ sorption isotherm.

6.3.2 Sorption/Desorption Isotherms

If the user wishes to see any hysteresis effects, then a
desorption stage must be added to the experiment by running
a full cycle (Figure 6.17 below).

00

S0 @
_ E
En B
S 80 a
g = H
£ 4 =
£ 5l s

o o

==1

1 1 1 1
1230 1476 1722 1968
Time (min )

Figure 6.17: Afull-cycle DVS experiment for producing an
isotherm featuring a ‘sorption’ and ‘desorption’ curve

An isotherm of the type shown below would then result:
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Date: 20 5ep 2005, Temp: 25,
Time: 10:43 am DVS Isotherm Plot Meth: MC(
File: Copy of 09-26-05-Biovirum MCC.xs

‘Sample: Biovitrum MCC

[—+—Cycle 1 Sorp —#— Cycle 1 Desorp
18

5C
C test 101 steps. SAO
MRef. 8196

Change In Mass (%) - Ref

0

0 10 20 30 40 50 60 70 80 90 100

Target % P/Po
VS - The Sorpion Soluton

© Surtace Measuremen  Systems Lid UK 1996-2007

Figure 6.18: An isotherm showing sorption (red) and
desorption (blue).

6.3.3 Multiple-cycle isotherms

Finally, if multiple sorption and desorption cycles are to be
recorded, then a multiple-cycle experiment will be required
(Figure 6.19 below):

coB8E8333888

Partial Pressure [%|
|2,) 2ampadna | adweg

Time (min.)

Figure 6.19: A multiple-cycle DVS experiment for producing a
set of sorption-desorption isotherm pairs. Each cycle shown
above would produce one such pair

Figure 6.20 below shows an example of the resulting isotherm
plots:
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DVS Isotherm Plot

—+— Cycle 1 Sop —=—Cycle 1 Desorp & Cydle 2 Sorp = Cycle 2 Desorp

10 20 30 40 50 60 70 80 90 100

-0.002

Target % PIPo

DVS - The Sorpiion Solution © Surface Measurement Systems Lid UK 19962007

Figure 6.20: A multiple isotherm plot.

6.4 How to usethis module

Clicking the DVS Isotherm Manager button 4 calls up the
main dialog screen for the module as shown in Figure 6.21a
and Figure 6.22b below. On the left hand side of the screen
are the calculation, plotting and ‘file opening’/file importing’
buttons, as well as the DVS Version selection panel (see
Section 4.3.2). On the right hand side are the selection areas
for the calculation and plot options.
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DWS Isotherm Analysis

Impork OYS Data

Open Data Files

Calc Isotherms

Plat Isotherms

Plok Hysteresis

Exit

CWS Wersion
" Dvs 1/1000

™ DS 2/2000

" Dws sdvantage 1
" DVS Advantage 2
" DVS-HT

™ DVYS Intrinsic

* DS Adv, Plus

(" DWW Yacuum

=58

Murmber of isotherm average points: 1

Data excluded at step change {min):

[ Set mass change of first point to 0,0
% PIPo Option % PPo Limits
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™ Actual

o~

@ off  © On
Isathermn Plot Options
I¥ Plok sorphion
¥ Plat desarption
™ Select cyclels) to plot
[ Plots Ignore Blank Cells
[ straight Line Isotherm Plok
Iv Skraight Line Hysteresis Plak
Iv Add Solvation Ratio to Plat
™ Remaove Mass Change From Plot

I Plots Ignore Blank Half Cycles

Surface Measurement Systems Led Uk 1996-2021

Figure 6.21a: The DVS Isotherm Manager main dialog
screen (DVS Advantage Plus version)
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DWS Tsotherrn Analysis @
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Figure 6.22b: The DVS Isotherm Manager main dialog
screen (DVS Vacuum version)

6.4.1 Import DVS Data &

Open Data Flle Import DW3S Data
These functions are explained in mEp
detail in Sections 4.2 and 4.3, Open Data Files
respectively.

P y - Calc Isotherms

Flot Hysteresis

Plok Isotherms |
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Before any isotherm calculation or plotting may be carried out,
a raw DVS data file must first be open in Excel using these
buttons, which appear on every module main panel - the
file(s) may be imported and opened from any module before
using the isotherm functions.

If the DVS Version is set to DVS Vacuum then there is a small
toggle button to the left of the Calc and Plot buttons which can
be used to switch from Relative Pressure to absolute
Pressure on plots. This feature is also available for Plot
Manager.

6.4.2 Calc Isotherms

Clicking the Calc Isotherms button
produces an isotherm analysis
report from an appropriate DVS data Open Data Files

file.
- Calc Isotherms

Irnport DWS Data |
The isotherm appears in the Excel |

DVS data file in a new sheet entitled Plot Isatherms
Iso Report.

Plot Hysterasis

It tabulates ‘dm (%) -ref data with %
P/P, and breaks each isotherm cycle
down into sorption, desorption and
hysteresis (Figure 6.23 below).

Exik
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DVS Isotherm Analysis Report
Date: 21 Apr 2008
Time: 323FM
File:  5TermpDPearselDVS Validation Files\Isotherm Ianager Hurnidity C
Meth:  cidvswiniaethodieroods san
Saraple: Wood I at 25C
Temp: 247 °C
IBef: 11.3343 fror Ivlass at end of first 0.0 P/Po stage
Target Change In Mass (%) - ref
5 PPo Sorption  Desorption Hysteresis

Cyrele 1 0.0 0.00 0.11

0.0 242 369 1.26

200 367 566 1.9%

300 492 133 241

40.0 6.16 5395 279

0.0 747 1044 299

60.0 392 1195 303

700 1067 1349 282

20.0 1281 14.94 2.04

20.0 1631 1631

DS - The Sorprion Solution & Surface Meazurement Systemns Ltd Uk 1996- 2008

Figure 6.23: A DVS Isotherm Analysis Report.

The isotherm calculation can handle different target % P/P,
values in the sorption and desorption half cycles of an
isotherm as well as irregular or incomplete cycles.

Before clicking the Calc Isotherms button, howewer, there
are two sets of options that must be specified on the main
dialogue screen; Number of average isotherm points and
Isotherm %P/P, Option.
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6.4.2.1  Number of isotherm average points

DUSTsother Andyss =

Import DVS Data Humber of isctherm average points: | 1

€ ovs 171000
€ ovszz000

€ ovs advantage 1
 ovs Advantage 2
€ ovsHr

€ ovsIntrnsc

© Vs Adv. Plos
 ovs vacum

© Suface Measurement Systems Ltd UK 1996-2021

This box specifies the number of points at the end of each %
P/P, step over which the ‘dm (%) — ref figure is averaged to
create a point on the isotherm; e.g. if ‘5’ is entered in the edit
box, each isotherm point will be an awerage of the last five
‘dm (%) — ref points of the % P/P, step.

The recommended number of points to use is usually three to
five.

6.4.2.2 Data excluded at step change (min)

05 ithern A
et v Dot Wrbes of sotharm aveesge pores; [ 1
cponvuaris | owseddeda sepchangeima): [

e I set s chamg o frs et 20,0

% BiPo Opbon % FiRg Lints

e ]
rewms || C ot
. e
s
oo
 osapoen
VS Advantens 1 ™ Fraght Line Lsctherm Plot.
NS Advankage 2 ¥ Sraight Une Hysteresis Flot
e ¥ Add Schvation Ratia to ot
 ovs e i
-

@ Suface Mescuyemars Systems Ltd L 1996-221

This box specifies data excluded at the end of each % P/P,
step over which the ‘dm (%) — ref figure is NOT acquired to
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create a point on the isotherm; e.g. if ‘5’ is entered in the edit
box, each isotherm point will NOT be taken less than 5
minutes prior to transition to the next % P/P, step change.

This box is useful where a Raman instrument is also being
used and the Raman use alters the data prior to a % P/Po
step change.

There is no recommended value for data excluded.

The box can only become active if the Config option
(DataExcluded tab) which controls it is set to Exclude Data.

6.4.2.3 Setmass change of first point to 0.0

By selecting “Set mass change of first point to 0.0” when the
report is written 0.0 will be written to the first isotherm point
mass change if that row’s partial pressure is 0.0.

6.4.2.4 Isotherm % P/P, Option & % P/Po Limits

HEEE R R R
2

This box allows the user to specify the % P/P, type - target,
sample or reference (DVS 1/1000 & DVS 2/2000 only) - that is
used in the isotherm calculation and report. It also allows a
range to be used (optional).
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The default option is Target % P/P,, however the commonly
used option for isotherms is Sample. Selecting Target
produces only one % P/P, column in the Isotherm Report
otherwise there is a separate sorption and desorption column.

6.4.2.5 Multiple isotherm reports
It is possible to calculate isotherm reports for sewveral data
files simultaneously.

This is achieved by firstly using the Open Data File button to
open all the files for which an isotherm report is to be
calculated.

Following this, the Calc Isotherms button must be clicked;
the following Select data file(s) window will be displayed:

[]open =
Q\__j | <« 0S(C) » DVS-Data » Isotherm - |&,| | Search Isotherm o
Organize » Mew folder BElx| (I @

Ejwoodixls
IZ‘_I]WUUd\xtm.x\s
File nare: - IMicrosoft Excel Files (*uxls;*xdsh v]
Tools [ Dpen ] I Cancel I

The DVS data files which hawe just been opened will appear
in the list — each file can then be selected for isotherm
calculation by clicking on it. When all the desired files have
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been selected, press OK — an isotherm report like the one
shown in Figure 6.23 will appear in each individual DVS data
file.

Note that any entered parameters or options for the isotherm
calculation are applied to ALL the files selected for isotherm
calculation.

6.4.3 Plot Isotherms

Clicking the Plot Isotherms button Import DYS Data

produces an isotherm plot from a DVS
data file for which an _isotherm analysis Open Data Files

report_has already been calculated.

Calc Isotherms

- Plot Isotherms

Plot Hyskeresis

| Exit;

6.4.3.1 Isotherm Plot Options

Before creating a plot, the plot options must be set by ticking
the required check boxes in the Isotherm Plot Options
selection area on the Isotherm Analysis main panel:

VS lotherm Anabsis
importois0ds | nterot .
OpenData Fies Dataechadd o chane (o [ ]
Calc Isotherms. ©

vvvvvvvvv
€ ovs 171000

€ ovs2iz000

€ ovs advantage 1
 ovs Advantage 2
CovsHT

 ovsIntrnsic
@ Vs adv. Plos
VS Vacuum I Plots Ignore Blank Hlf Cycs

™ Remave Mass Change from Flot

©Suface Messurement Systems Ltd UK 1996-2021
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At least one of the first two options - Plot sorption and Plot
desorption — must be selected in order to plot an isotherm.

Plot sorption
With this option checked, only the sorption stage of the
isotherm will be plotted, as shown below in Figure 6.24:

DVS Isotherm Plot

0 10 20 30 40 50 60 70 80 % 100
Target % P/Po

ovs

Figure 6.24: The sorption stage of an isotherm.

Lid UK 1996-2007

Plot desorption

Checking this option will produce a plot which includes
any desorption isotherm data which has been calculated,
as shown below in Figure 6.25:
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ovs

DVS Isotherm Plot

—+—Cycle 1 Sorp —=—Cydle 1 Desor]

Temp: 256
Meth: MCC test 10 steps SAO
MRe: 8196

0 10 20 30 0 50 60
Target % PIPo

70 80 % 100

1d UK 19962007

Figure 6.25: The desorption stage (blue) added to the

isotherm.

Select cyles(s) to plot

This check box is relevant only to multiple-cycle data. It
gives the user the option of selecting which cycle(s) of the

data to include in the isotherm plot.

If this option is checked, then after clicking the Plot
Isotherms button, the following panel will appear:

Isotherm Cycle Selection

Select cycleds) from woodixtm, xls:

Cyele 1
Cycle 2
Cycle 3

[l

Cancel

This Isotherm Cycle Selection panel allows the user to
select what cycle(s) of a multiple-cycle experiment to

include in the isotherm plot.
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Cycles may be selected by clicking on them — multiple
selections may be made by holding down the Ctrl key
while clicking on the desired cycles.

After making the selection and clicking OK, the newly
plotted isotherm(s) will appear on a new sheet in the DVS
Excel file.

Figure 6.26 below shows an example of multiple cycles
plotted on one graph.

DVS Isotherm Plot

Change In Mass (%) - Ref

-0.002

Target % P/Po

Figure 6.26: A multiple-cycle isotherm plot.

Note: If the Select cycle(s) to plot box is not ticked, all
cycles of a multiple-cycle experiment will be plotted. This
option has no effect on plots produced for single cycle
experiments.

Plots Ignore Blank Cells/Plots Ignore Blank Half Cycle
On rare occasions the Isotherm Analysis Report will show
a gap in its data — a cell may be left blank. Ticking the
Plots Ignore Blank Cells/Plots Ignore Blank Half Cycle
options ensures that a blank cell/half cycle does not
translate into a gap/missed cycle in the plotted isotherm.
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Straight Line Isotherm Plot/Straight Line Hysteresis
Plot

There are two ways in which Isotherm and Hysteresis
data may be presented in a graph;

Curved Plot: A curved line is fitted to the data points on
the graph, as shown below in Figure 6.27:

A

Chage in Mass (%) - Dry

Target % P/P
- >

Figure 6.27: A representation of a curved isotherm plot.

This plot type is often favoured for presentational reasons,
especially in cases where there are a lot of data points on
the graph.
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Straight Line Plot: A straight line is drawn between each
point on the graph, as shown in Figure 6.28 below:
A

Chage in Mass (%) - Dry

Target % P/P,
- >

Figure 6.28: A representation of a straight line isotherm plot.

102

In the case of isotherms, straight line plots can sometimes
make it easier to visualise the hysteresis gap between
each pair of adsorption and desorption points.

The Isotherm Plot Options area allows the user to check
or uncheck the Straight Line option for both isotherms and
hysteresis plots:
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DVS Lotherm Analysis

penDataFies
Calc stherns
Pt Lstherns
PlotHyseresss

vvvvvvvvv
€ ovs 171000

€ ovs2j2000
 ovs Advantage 1
 ovs Advantage 2
CovsHT

© ovsIntrnsc

@ Vs adv. Pls

€ oV vacum

Import DS Data Number of sctherm average ports: | 1
tep change (min)

Datae

™ Set mass change offrst pont t0 0.0
9% PjPo Option — (% PlPo Linis
@ argat

© aetual

c
Gof Con

Tsatherm Plt Options.
¥ Pt sorption
¥ Pt desorption

™ Select cycle() to plt

¥ Add Sclvation Rati to lot

I~ Remave Mass Change from Plt
™ Plots Ignore Blrk Hal Cydes

Surface Measisement Systems Ltd UK 1996-2021

Leaving the Straight Line option un-checked will result in

a curved

plot.

Examples of curved and straight line isotherm plots are
shown below.

Date: 11 May 2007
Time: 17-30

File: Lactose powder - Fri 11 May 2007 17-30-22.xls

Sample: Baby milk powder

16

14 4

-
Y

-
1)

EY

Change In Mass (%) - Ref
®

IS

~

0

—+— Cycle 1 Sorp —®— Cycle 1 Desorp

DVS Isotherm Plot

Temp: 25.0°C
Meth: milk powder2.sa0
MRef: 3291474

[ 10

DVS - The Sorption Solution

20 30

40 50 60
Sample RH (%)

© Surface Measurement Systems Ltd UK 1996-2008

90 100

Figure

6.29: A

desorption) plot.

cuned

isotherm

(adsorption and
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Date: 11 May 2007

Time: 17-30

File: Lactose powder - Fri 11 May 2007 17-30-22.xls
Sample: Baby milk powder

Temp: 25.0°C
DVS Isotherm Plot Meth: milk powder2.sao

MRef: 32.91474

16 4

14

[E
s N

Change In Mass (%) - Ref
®

0

—+—Cycle 1 Sorp —&— Cycle 1 Desorp

0

DVS - The Sorption Solution

10 20 30 40 50 60 70 80 %0 100
Sample RH (%)

© Surface Measurement Systems Ltd UK 1996-2008

Figure 6.30: The same isotherm plotted using the Straight
Line Isotherm Plot option.

Note: The Straight Line Isotherm Plot option is by
default un-checked when the Analysis Suite software is
first opened — the user's choice to select/deselect this
option is then subsequently preserved.

Add Solvation Ratio to Plot
Clicking Add Solvation Ratio to Plot ensures that solvation

Change In Mass (%) - Ref

10

DV - The Sorpion Soluion

ratio curves are added to isotherm or hysteresis plots:

—— Cycle 1 Sorp —8— Cycle 1 Desorp

DVS Isotherm Plg

Target % PIPo

© Surtace Measurement Systems L UK 1996-2010

Figure 6.31: Sorption and Desorption lines plotted in an
isotherm, without the Solvation Ratio added to the plot.
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—4— Cycle 1 Sorp Cycle 1 Desorp —8— Cycle 1 Sorp SR —l— Cycle 1 Desorp SR

DVS Isotherm P\Z
S by =Gy Ty 5% =i oo

1 1200

1 1000
L
g a0
L0 °
< 5
g ° w0 £
H g
] a0 E
s g
2.
z 200
&

2

3
0
2 200
Target % PIPo

oS- e Srpton s ©Sutace essamen Syt s Uk 13902010

Figure 6.32: The same isotherm as abowe, but with the
equivalent Solvation Ratio curves added.

Remove Mass Change from Plot
When the Add Solvation Ratio to Plot is ticked, it
automatically activates the option directly below it,
Remowve Mass Change from Plot:

VS sotherm Analysis

DVS Versin
€ ovs 171000
 ovs2p2000
€ ovs advantage 1
 ovsadvantage 2
CovsHT
© ovsIntrnsc
@ Vs Adv. Pls
€ ovs vacuum

Hurber of sctherm average points: | 1
fd ot step change (i)

I s

5 change of frst pant 0 0.0

9% PjPo Option (% PlPo Lins
@ argat
© hetual
© o Con

Isatherm Plot Options.
¥ Plct sarption

I straight Line sctherm Plot
¥ straight Line Hysteresis ot

Using this option ensures that clicking the Plot Isotherm or
Plot Hysteresis buttons will produce the Solvation Ratio
curves only — the Mass Change curves will not be
included:
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/—Cynle1 Sorp SR —m— Cycle 1 Desarp SR
Z2 580

-200

Target % PIPo

Ovs-TheSopionsomion o mEERE g suace Measuement Systems Lid UK 1996-2010

Figure 6.33: The Isotherm plot from
Figure 6.31 and
Figure 6.32, showing only the Solvation Ratio curves.

Note: Before Solvent Ratio curves can be added to
isotherm plots, they must first be created using Plot
Manager (Section 5).

6.4.3.2 Multiple Isotherm Plots

As with the plots produced by the DVS Plot Manager module,
isotherms from more than one data file may be plotted on the
same chatrt.
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[]open =
Q\__j | <« 0S(C) » DVS-Data » Isotherm - |&,| | Search Isotherm o
Organize » Mew folder BElx| (I @

Ejwoodixls
IZ‘_I]WUUd\xtm.x\s
File nare: - IMicrosoft Excel Files (*uxls;*xdsh v]
Tools [ Dpen ] I Cancel I

Before creating the plots, an isotherm report needs to hawe
been created in each DVS data file to be included in the
multiple plot (see Section 6.4.2). Note that any entered
parameters or options are applied to ALL the files.

Also, the files to be included in the multiple plots need to all
be open (see Section 4.3.3 for multiple file opening and
Section 6.4.2.5 creating multiple isotherm reports).

Clicking the Plot Isotherms button will then display the
following panel:

This Select data file(s) panel allows the user to select the
files whose data will be included in the multiple isotherm plot.
Only files currently open and with calculated isotherms will
appear in the list.

At the bottom of the panel is the Plot Option box, which
presents the user with two options;
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Multiple Plots to Target Workbook, if selected, will ensure
that the multiple isotherms will be displayed together on one
plot in one of the open DVS files. The DVS file to display the
multiple plot is selected in the drop-down menu in the Plot
Option box;

Plat Cption
{* Multiple Plats ko Target Workbook
Current Target Warkbook is:

| oo, s -

wioodi,xls

wiondixkrn, xls
T Tar Fd N mremar ot kbooks

1

Individual Plots to Individual Workbooks, the selection of
which ensures that the isotherms will be plotted individually to
their respective data files.

Plat Option

" Multiple Plots ko Targek Workbook

E

{* Individual Plats to Individual Workbooks

After choosing the desired options in the Select data file(s)
panel and clicking OK, the multiple isotherms will appear —
either in each of their respective files, or together on one plot
in the DVS data file selected. An example of sewral
isotherms plotted together is shown below in Figure 6.34:
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DVS Isotherm Plot

—+—PI07-21.03.GAC-DCM Cycle 1 Sorp == PI07-21-03-GAC-DCM Cycle 1 Desorp,
3-qu 8- Copy of BET 03.05.03-quartz-gt-106 Cycle 1 Desorp
~®— Copy of BET 03.05-03-quartz-gt-106 Cycle 2 Desorp
—— Copy of ISOTHERM 05-09-06-Biovitrum MCC-CRM302 Cycle 1 Desorp
—+— Copy of P 07-18-03-GAC-ethylacetate Cycle 1 Desorp.
o Copy of PI 07-18-03-GAC-ethyla 20
Copy of PI 07-23-03.GAC-CCL4 Cyele 1 Desorp
Copy of PI07-23.03.GAC-CCLA

—8—Copy of PI 07-18-03-GAC-ethy
= Copy of PI 07-23.03.GAC-CCLA Cych
—s—Copy of P1 07-23.03-GAC-CCL4 Cycl

100

Target % PIPo
DVS - The Sorption Soution ©Surtace Messurement Systems L1 UK 19962007

Figure 6.34: Multiple DVS Isotherm Plots.

6.4.4 Plot Hysteresis

Clicking the Plot Hysteresis button produces an isotherm
hysteresis plot (ie; a plot of the difference between the
sorption and desorption data) of a DVS data file. The plot is
based on the data in the ‘hysteresis’

. . Import DWS Data
column in the Isotherm Analysis P

Report. Open Data Files |
In order to produce such a plot, an Cale Isatherms |
Isotherm Analysis Report must first

have been produced for the DVS SIS (17 |
data file (see Section 6.4.2). B Flot Hysteresi |
In addition, the Plot Hysteresis ‘ = |

option is only valid for those
experiments  with  sorption and
desorption stages — otherwise there would be no hysteresis to
plot!

As the hysteresis plot is simply a plot of the difference
between the ‘dm(%) — ref values for the sorption and
desorption stages of the experiment, the Plot sorption and
Plot desorption options in the Isotherm Plot Options box
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are irrelevant and do not influence the hysteresis plot whether
checked or unchecked.

The Select cycle(s) to plot option in the Isotherm Plot
Options box may be used to produce hysteresis plots for
multiple-cycle experiments in the same way as for isotherm
plots, as described above on page 99.

An example of a hysteresis plot is shown below in Figure
6.35:

Date: 08 Wiay 2006

Time: 8:14 pm DVS Isotherm Hysteresis Plot
File: Copy of ISOTHERM 05-09-06-Biovium MCC-CRM302.xls

‘Sample: Biovrum MCC CR 302

——Cyde 1
2

18

16

Isotherm Hysteresis (%)

0 10 20 30 I 50 60 70 80 % 100
Target % P/Po

DVS - The Sorpion Soluton © Surtace Measurement Systems Lid UK 1996-2007

Figure 6.35: A DVS Isotherm Hysteresis Plot.

Curved and Straight Line Hysteresis Plots

DVS sotherm Ansysis

Import DS Data Number of sctherm average paints: | 1
Open Data Fies st excluded a step change (rin):

e — I Set mass change offrt point 0 0.0

% PJPo Option 1~ % PP Linis

Pt Istterns fasa
Pt Hysteresis wam

P

Isotherm Plt Options.

vvvvvvvvv
€ ovs 171000

€ ovs2iz000

€ ovs advantage 1
 ovs Advantage 2
CovsHT

¥ straight Line Hysteresis ot
¥ add sclvation Ratia to lot

 ovsIntrnsic = e
BREOTES Remove Mass Change from Plot
VS Vacuum I Plots Ignore Blank Hlf Cycs

©Suface Messurement Systems Ltd UK 1996-2021
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The curved and straight line plot options in the Isotherm

Plot Options area are explained in Section 6.4.3.1 above
and apply to hysteresis plots also.

Figure 6.36 and Figure 6.37 below show examples of a
straight-line and cuned plot of the same hysteresis data:

Date: 11 May 2007

. Temp: 25.0 °C
Time: 17-30 DVS Isotherm Hysteresis Plot

Meth: milk powder2.sao
File: Lactose powder - Fri 11 May 2007 17-30-22.xIs MRef: 32.91474

Sample: Baby milk powder

154

BTN T

10 20 30 40 50 60 70 80 90 100

o

Isotherm Hysteresis (%)
N
Lo s o

0
o

34

Sample RH (%)
DVS - The Sorption Solution

© Surface Measurement Systems Ltd UK 1996-2008

Figure 6.36: A hysteresis plot produced using the Straight
Line Hysteresis Plot option.

fhgure6.37: The samehysterasisplol.produced WIS o
Filey kactose powder - Frigl1 May 2p07 17-30-22.xIs . - MRef: 32.91474
PHGH URehetked, "fesulting in a curved plot.
154
1
05
g
S o
2 10 20 30 40 50 60 70 80 % 100
05
2
e 1
]
g -1.5 4
8
24
25
3]
Sample RH (%)
DVS - The Sorption Solution © Surface Measurement Systems Ltd UK 1996-2008

111



DVS Standard Analysis Suite v7.6 - User Manual

Note: The Straight Line Hysteresis Plot option is by
default checked when the Analysis Suite software is first
opened — the user's choice to select/deselect this option
is then subsequently preserved.

6.4.4.1  Multiple hysteresis plots

Multiple hysteresis curves may be plotted — either to individual
data files or together on one chart — in the same way as
described for isotherm plots. Please refer above to Section
6.4.3.2 for details.
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7  DVS Baseline Correction =

7.1 What doesthis moduledo?

The DVS Baseline Correction module allows the user to
recalculate the ‘dm (%) - ref column in the DVS data file with
a correction for baseline drift in a particular isotherm cycle.

7.2 Why is this useful?

Baseline drift can occur when, for example, a sample reaches
its true dry mass at the end of an experiment despite the use
of a drying period at the experiment’s beginning. The true
baseline is that recorded at the end of the experiment and not
the false ‘dry’ baseline recorded at the beginning.

In such cases, the baseline correction can take this into
account and calculate a more accurate baseline for the
experiment data.

7.3 How to usethis module

Clicking the DVS Baseline Correction button = calls up
the main dialog screen for the module, shown below in

On the top left hand side of the screen are the calculation and
‘file opening’/file importing’ buttons. The DVS Version
selection box (Section 4.3.2) is located in the bottom left-hand
corner of the panel. On the rest of the screen are the
selection areas for the calculation options.
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DS Baseline Correction @

Import Y5 Data

Murnber of isotherm average poinks: 1
Open Data Files

Caorrection Oplions

Reset dm (%) - ref [ izero first % PfPo skep of cycle!

[~ Level baseling of cycle

Cotrect Baseline |
Exit |

WS Yersion
" DS 11000

" DVS 2/2000

" DYS Advantage 1
" VS Advantage 2
" DYS-HT

" DS Intrinsic

{* DVS Adv. Plus

" DYS Yacuunn

Surface Measurement Syskems Led UK 1996-2021

Figure 7.1:The DVS Baseline Correction main dialog screen.

7.3.1 Import DVS Data & Open Data File

These functions are explained in
detail in Section 4.2 and Section-

4.3. Irnport OYS Daka

Before any baseline corrections EEp  Open Data Files

may be carried out, a raw DVS

data file must first be open in Correct Baseline
Excel using these buttons that

appear on ewery module main Reset dm (%) - ref
panel - the file(s) may be

imported and opened from any Exit

module before using the baseline
correction functions.
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7.3.2 Correct Baseline
Clicking the Correct Baseline
button performs a baseline
correction on an isotherm cycle
by recalculating the ‘dm (%) - ref Open Data Files
column in the DVS data file. =)

Import DYS Daka

Correct Baseline

Reset dm (%) - ref

Ezxit

Before clicking the Correct Baseline button the desired
Number of isotherm average points must be entered and
the Correction Options must be specified:

7.3.2.1  Number of isotherm average points
=

DWS Baseline Carrection

[ Level baseline of cycle

WS Version
 pys 11000
" DY 242000
€ DVS Advantage 1
€ DVS Advantage 2
€ D¥SHT
" D¥s Intrinsic
¥ WS Adv. Plus
€ DyS Varuum

Number of isotherm average paints: | 1

Surface Measurement Systems Ltd UK 1996-2021
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This is explained in the DVS Isotherm Analysis Section
6.4.2.1.

7.3.2.2  Correction Options

DVS Baseline Correction ==

™ Levelbaselne of eyels

vvvvvvvvvv
 pvs /1000

 bvs 2j2000
" DYS Advarkage 1

" DS Advantage 2
 prs-HT

DS Intrinsic

& pvs Adv, Plus

@ Surface Measurement Systems Ltd LK 1996-2021

This box features two options: Zero first %P/P, step of cycle
and Level baseline of cycle.

The Zero first % P/P, step of cycle option recalculates the
‘dm (%) - ref column using the raw mass of the first isotherm
point of the cycle as the dry mass. This makes the first
isotherm point zero and all other points are referenced to it. If
the first %P/P, step in recording the isotherm was 0%, then
using Zero first % P/P, step of cycle is the equivalent of
clicking Auto Dry M(0) in the experimental set-up.

The Level baseline of cycle option scales all the ‘dm (%) -
ref column values to make the last isotherm point in the cycle
equal to the first (see Figure 7.2 and Figure 7.3 below for an
example):
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Temp: 250°C
DVS Isotherm Plot Meth: Starch-100 steps. SAO
MRef: 26,3265
30
25
5 20
&
g
S5
8 _—
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g e
g —
5 s ——
0
’ 10 20 30 40 50 60 70 80 % 100
Target % PIPo
DVS - The Sorption Souion © Surtace Measurement Systoms Lid UK 1096.2007

Figure 7.2: An isotherm before the Lewel baseline of cycle
option has been used — the first and last points (circled) do

not meet.
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Figure 7.3: The same isotherm after using Level baseline of
cycle, with the first and last points (circled) now equal.
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Either or both of the corrections may be used. However,
because the Zero first % P/P, step of cycle correction
recalculates the ‘dm (%) - ref column from the raw mass
values, it will owerwrite the results of any previous Lewel
baseline of cycle corrections. The Lewel baseline of cycle
option will need to be used again (after the ‘Zero’ operation) in
order to make the ‘ends’ of the isotherm meet once more.

The Level baseline of cycle correction works from the
existing ‘dm (%) - ref column — it therefore will not overwrite
any previous modifications.

Along the same \ein, any previous modifications made to the
‘dm (%) - ref column by the DVS Vapour Content Offset
module will be overwritten by the Zero first % P/P, step of
cycle correction.

After setting the above parameters and clicking the Correct
Baseline button, the module recalculates the ‘dm (%) - ref
column from the raw mass values (see Figure 7.4):

Flow [ drn (%) - ref | User Flow drm (%) - ref | User
200 87333881535 00| B.646412269
199.71 2 '
193.71
199.9 “FERESE0 N
1998 7.489222705 1999 7.402339497
1995 7.237404334 199.8  7.15086764
1998 B.999639174 199.8  6.913043996
19971 B.77396576 199.71 B.B92522096

Figure 7.4: A dm(%)-ref column before (left) and after (right)
a baseline correction has been performed. Two equivalent
pieces of data are circled to highlight the change that occurs
in the values when using the Correct Baseline function.
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7.3.2.3  Multiple isotherm cycle experiments

If the experiment was a multiple isotherm cycle experiment,
then, upon clicking the Correct Baseline button, the user will
be prompted to select the cycle for which the correction will be
made.For example, for the experiment shown below in Figure
7.5:

Temp 219°C
DVS Change In Mass (ref) Plot Veth: GAC.CCLA-1SAO
File: PI07-23-03.GAC-CCLAXis WRet: 75546

Sample: GAC

100

90

Change In Mass (%) - Ref
5
8 8
Target % PIPo

500 1000 1500 2000 2500 3000,

Time/mins

Figure 7.5: DVS multiple cycle data.

....clicking the Correct Baseline button will call up the
following window:

Cycle Selection @

Select one cvcle From caffipad. «ls:

Cyrle 1
Cyele 2

Cancel
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Only one cycle may be chosen at a time for the baseline
correction.  After clicking on the desired cycle and clicking
OK, the baseline correction will proceed.

7.3.2.4  Multiple Baseline Corrections

If desired, the user can perform baseline corrections for more
than one data file at a time. The procedure is the same as for
producing multiple isotherm reports — please refer to Section
6.4.2.5).

Please note that any entered parameters or options are
applied to ALL the files included in the multiple baseline
correction.

7.3.3 Reset dm(%) - ref
Clicking the Reset dm (%) - ref
button returns the ‘dm (%) - ref
column in the DVS data file to its
original,  pre-Correct Baseline
values.

Import DYS Daka

Cpen Data Files

Correct Baseline

It does not matter how many

different  Baseline Correction- Reset dm (%) - ref
operations may hawe been
performed upon the data - the Exit
Reset ‘dm (%) — ref function
recalculates the column of data from the original mass values
- in the same way as when a file is first opened. Thus the
original ‘dm(%)-ref values may be retrieved at any time.
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7.3.3.1 Reset dm(%)-ref for multiple DVS files
If desired, the user can reset the ‘dm(%)-ref column for more
than one data file at a time.

The procedure is the same as for producing multiple isotherm
reports — please refer to Section 6.4.2.5.
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8 DVS Vapour Content Offset [

8.1 What doesthis moduledo?

This module allows the user to incorporate into calculations
any vapour (or ‘non-dry’ mass) that was present in the sample
at the beginning of the experiment.

8.2 Why is this useful?

The ‘dm(%) — ref data which is calculated in each DVS file
forms the backbone of any analysis that is carried out on the
data. From simply plotting an isotherm to calculating complex
parameters, the ‘dm(%)-ref data is crucial.

It is therefore equally crucial that this data is accurately
calculated. If the sample is known to contain vapour which is
not from the DVS system at any stage of an experiment, then
the ‘dm(%)-ref data will be incorrect — it will be based upon a
‘reference’ sample mass that comprises dry sample mass and
extra vapour molecules which were not present as part of the
DVS experiment.

The DVS Vapour Content Offset module allows the Analysis
Suite to take this extra ‘vapour into account by effectively
subtracting it from the ‘reference mass’ before re-calculating
the ‘dm(%)-ref column. The vapour which was subtracted
from the ‘reference mass’ is incorporated into the ‘dm(%)-ref
calculation as vapour.

It should be noted that in order for this module to be used, the
user must know the initial vapour content and be able to
quantify it as a percentage of the total sample mass (dry mass
+ vapour content).
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8.3 How to usethis module

e
Clicking the DVS Vapour Content Offset button = on the
Analysis Suite toolbar calls up the main dialog screen for the
module, shown in Figure 8.1 below:

DWs Wapour Comtent Offset @

Import OYS Data

Open Data Files

Known wapour conkent: %

Reset dm (%) - ref Wapour Conkent Opkion

(¥ Content knawn fFor initial mass

Cffset Vapour ‘
Exik |

(" Content known at & particalar % PP

'S Yersion
" D¥S 141000

" pvs zj2000

" WS Advantage 1
" Dvs ddvantage 2
" DYS-HT

" DYS vacuum

Surface Measurement Syskems Lkd UK 1996-2021

Figure 8.1: The DVS Vapour Content Offset main dialog
screen.

On the top left hand side of the screen are the calculation and
‘file opening’/'file importing’ buttons and the DVS Version
selection area. On the rest of the screen are the selection
areas for the calculation options.

Note: The module will be labelled Vapour Content Offset or
Moisture Content Offset depending upon the software
configuration being used at the time (see Section 14).
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8.3.1 Import DVS Data and Open Data File

These functions are explained in
detail in Section 4.2 and Section mmp  Import DVS Data
4.3. =

Open Data Files
Before any vapour  offset
calculation may be carried out, a OFfset Yapour
raw DVS data file must first be
open in Excel wusing these Reset dm (%) - ref
buttons, which appear on ewery
module main panel - the file(s) Exit

may be imported and opened
from any module before using the vapour offset functions.

8.3.2 Offset Vapour

Clicking the Offset Vapour
button performs a vapour content
offset by recalculating the ‘dm
(%) - ref column in the DVS data Open Data Files

file.

Import DYS Daka

- Offset Wapour

Reset dri (%) - ref

Exxit

Before clicking the Offset Vapour button, the Known vapour
content must be specified and the appropriate Vapour
Content Option selected:

124



DVS Standard Analysis Suite v7.6 - User Manual

8.3.2.1  Known vapour content

DWSWapour Content Offset @

Wi S B Known vapour conkent:
(Open Data Files
Offset Wapour
Reset dm (% - ref Yapour Content Option
] (* Content known For initial mass
Exit

" Content known at a parkicular % PfPo

DS Yersion
" D¥S 11000

" Dys 2/2000

" DYS Advantage 1
" WS Advantage 2
" DWS-HT

o

" DVS Yacuum

Surface Measurement Systems Lbd UK 1996-2021

The Known vapour content value is the vapour content of
the sample as a percentage of the total mass i.e;

mass (vapour)
mass (dry + vapour)

...whereas ‘dm (%) — ref values are calculated as a
percentage of the dry mass i.e;

mass (vapour)
mass (dry)
If for example a known vapour content of 5% were entered,

the ‘dm (%) — ref value (and hence the isotherm value) at that
point would be calculated as 5.2632% (= 5/95).

If the user wanted to force the ‘dm (%) — ref value to be 5%
then it would be necessary to enter a known vapour content of
4.7619% (= 5/105).
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8.3.2.2  Vapour Content Option

DWSWapour Content Offset @

Wi S B Known vapour conkent:
(Open Data Files
Offset Wapour
Reset dm (% - ref Yapour Content Option
] (* Content known For initial mass
Exit

" Content known at a parkicular % PfPo

DS Yersion
" D¥S 11000

" Dys 2/2000

" DYS Advantage 1
" WS Advantage 2
" DWS-HT

" DVS Yacuum

Surface Measurement Systems Lbd UK 1996-2021

The Vapour Content Option allows the user specify whether
this known vapour content applies to the sample’s initial
mass, or to the sample’s mass at a particular %p/p, during the
experiment.

If the Content known at
initial mass option is
chosen, all the user has
to specify is the %
Known vapour content
discussed in Section
8.3.2.1: Wapour Conkent Oplion

Known wapour content: g| e

% Conkent known For initial mass

" Content known at a particular % P/Po

If, however, the Content known at a particular %P/P, option
is chosen (Figure 8.2), then an extra box is enabled which
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allows the user to specify the Corresponding %P/P, to which
this known vapour content applies.

Known vapour conkent: 5 o
Corresponding % PPo:

Vapour Conkent Opkion

" Cankent known For initial mass

{* iContent known at a parkicular % PfPal

Figure 8.2:
Selection of Content known at a particular %P/P, enables the
Corresponding %P/P, box, which must be specified.

After setting the above parameters and clicking the Offset
Vapour button, the module recalculates the ‘dm (%) - ref
column from the raw mass values (Figure 8.3 below):

¢t Flow (dm (%) - ref  |User Flow dm (%) - ref  Llser
200 8733831535 200 5263157895
199.71 83791326879 19971 4919732614
199.71 8.0559089%6 199.71 4606825853
v

199.9
199 ¢
. 199.5
199.6 E 9995391?4 199.5 3.5842?1553

Figure 8.3: A dm(%)-ref column before (left) and after (right)
vapour content offset has been performed (%5 vapour content
in this example). Two equivalent pieces of data are circled to
highlight the significant change that occurs in the values when
using the Vapour Content Offset function.

4'05522?85?
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8.3.2.3  Vapour content offset and baseline
correction

It should be noted that any previous modifications made to the

‘dm (%) - ref column by the baseline correction module (DVS

Baseline Correction) will be overwritten.

8.3.2.4  Vapour content offsets for multiple DVS
files

If desired, the user can perform vapour content offsets for

more than one data file at a time. The procedure is the same

as for producing multiple isotherm reports — please refer to

Section 6.4.2.5.

Please note that any entered parameters or options are
applied to ALL the files included in the multiple vapour content
offset.

8.3.3 Reset dm (%) -

ref

Clicking the Reset dm (%) - ref
button returns the ‘dm (%) - ref
column in the DVS data file to its
original, pre-Vapour offset
values.

Import DYS Daka

Cpen Data Files

Offset Yapour

It does not matter how many ) Reset dm (%) - ref
different vapour offset operations
may have been performed upon Exit
the data — the Reset ‘dm (%) —

ref function recalculates the column of data from the original
mass values - in the same way as when a file is first opened.
Thus the original ‘dm(%)-ref values may be retrieved at any
time.
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If desired, the user can reset the ‘dm(%)-ref column for more
than one data file at a time. The procedure is the same as for
producing multiple isotherm reports — please refer to Section
6.4.2.5.
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9  DVS Salt Validation b

9.1 What doesthis moduledo?

The DVS Salt Validation module allows the user to verify that
the system’s Mass Flow Controllers are accurately generating
the desired partial pressures.

In short, the macro \erifies that the partial pressure lewvels in
the DVS are what the instrument says they are.

9.2 Why is this useful?

Accurate measurement of partial pressure is absolutely
essential to the working of the DVS instrument.

With no accurate idea of the partial pressures being
generated in the DVS, any results generated by the
instrument become meaningless.

9.3 How to perform a Salt Validation
onthe DVS

The calibration is based upon the principle that the vapour
pressure above a saturated salt solution in equilibrium with its
surroundings is a constant at a particular temperature.

9.3.1 Salt solution

The first step in the procedure inwlves preparing a small,
saturated salt sample. This is done by placing approximately
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20-30mg of test salt in a sample pan adding drops of de-
ionised water until a slush or paste is formed.

9.3.2 Choice of Salt

Seweral different salts can be used for the calibration; Table 1
below lists five salts commonly used to validate the DVS
partial pressure generation:

0, 0,
Salt Water %P/P, at Water %P/P, at

25°C 40°C

LiCl 11.3 11.2
MgCl> VI, 32.8 VI, 31.6
MgNO; 52.89 48.42
NaCl 75.3 74.7
KNO; 93.7 89.0

Table 1: salt P/P, values for calibration Saturated salt
deliquescence points (L. Greenspan, Journal of Research of
the National Bureau of Standards-A, wol. 81A (1), 1977, 89-
96.)

It is recommended that at least three salts are used which
cower the full range of partial pressures — this ensures a
comprehensive system validation. For example, it would be
advisable to use LiCl, MgNO3, and KNOj3 to cover the full
range of partial pressures.

9.3.3 Temperature

Next, the water vapour partial pressure above the solution
must be measured. This can be done at 25°C or any other
desired temperature between 10C and 50 C. It is
recommended that a temperature is chosen which is closest
to the one commonly used in experiments.

9.3.4 Method

To execute the validation, a method must be set up which
begins at a partial pressure approximately 5% abowe the salt
solution partial pressure. For example, if using MgNOj3 at
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25C, the method would start at around 58% P/P, (ie; 5%
above 52.89%). This first stage would need to last for one
hour.

Following this, the partial pressure needs to be ramped down
to 5% below the salt partial pressure (ie; 10% below method’'s
initial P/P;). This ramp should take place across 300 minutes.
In the case of MgNO3 at 25 C, this would mean ramping down
to 48% P/P,.

Finally, the ramp needs to be reversed, going back up to the
starting partial pressure.  Again, this occurs across 300
minutes. In the case of MgNO3; at 25 C, this would mean
ramping back up to 58% P/P,,.

The partial pressure profile that could be used for MgNO3 at
25 C is shown below in Figure 9.1:

o A S A O’
g [ [T
[ T &
T

50 --___=_=-_-- 50
. [ [ [ ] [ . —

Partial Pressure [%]

30 I ) N AN I N -
) I [ S S S IS R
20- -2
1 ) ) [N AN N
o/ I N I SN N N N
0 66 132 198 264 a0 % 462 52 53 660

Time [min.)

[0 anjeiadua | adueg

Figure 9.1: The proposed partial pressure profile for a salt
validation using MgNO3 at 25 C. The constant red line shows
the temperature, while the blue line shows the partial pressure

Once this method has been run, the data may then be
analysed using the Salt Validation module.

9.3.5 Results

At the point where the DVS-generated %P/P, is equal to the
%P/P, abowve the saturated salt solution, the rate of change of
mass with partial pressure (dm/d(%P/P,)) of the salt solution
is zero. At this point, the DVS-generated %P/P, is the
saturated salt literature value — irrespective of what the partial
pressure sensors are reading.
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By plotting the target %P/P, vs. dm/d(%P/P,) as shown in
Figure 9.2 and finding the intercept where dm/d(%P/P,) = 0,
the generated %P/P, can be calibrated against the actual
partial pressure abowe the saturated salt solution at this
temperature - thus enabling the user to validate the accuracy
of the instrument’s partial pressure sensors.

»
>

-

L

dm/d(%P/P,) = 0 Satd
partial

pressure
of salt

solution

%PIP,

Change in mass (%)

dm/d(%P/P,) = 0

time
Figure 9.2: dm/d(%P/P,) is zero at the saturated P/P, of salt
solution

9.4 How to usethis module

Clicking the Salt Validation Calibration button bex will call up
the main dialog screen for the module (shown below).

On the left hand side of the dialog screen are the calculation,
plotting and ‘file opening’/’file importing’ buttons, and the DVS
Version selection area. On the right hand side are the
selection areas for the calculation and plot options.
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DS Salt Validation Calibration ==

Import DVS Data Reference Salt:

dm & % PfPo Plat

Mal {Greenspan) -
Zipen Daka Files ‘ | J
Zalc Salk walidation ‘
Test Mode
Flot drm/d(% P/Po) ‘ * Ramp
‘ " Step

Exit

—

DWS Version
" s 1/1000

o .
(™ Dvs 2/2000 drnd{% P/Pa) Plob Option

" VS Advantage 1 {* Target
(" DWS Advantage 2 ™ Actual
" DYS-HT @

™ DWS Intri

[ Use pre w7 3.1 dm/dt definition

" DS Yacuum
Surface Measurement Syskems Lkd 1K 1998-2021

Figure 9.3: The DVS Salt Validation Calibration main dialog
screen

9.4.1 Import DVS Data and Open Data File

These functions are explained in mmp

detail in Section 4.2 and Section 4.3. =) fupere b o e

COpen Data Files

Before any salt validation |
calculations or plots may be carried alc Salt Yalidation |
out, a raw DVS data file must first be
open in Excel using these buttons, Plat dmfd(% PjPa) |
which appear on every module main
panel - the file(s) may be imported drn & % PfPa Plot |
and opened from any module before
using the salt validation functions. Exit |
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9.4.2 Calc Salt Validation
Clicking the Calc Salt Validation
button produces a salt validation
calibration report from an
appropriate DVS data file (Figure 9.4
below). The report appears in the B calc salt validation
DVS Excel data file as a new sheet

Import DWS Daka |
|
|

entitted Salt Report. Also Plot dmjdi% PiPo) |
|

Open Data Files

appearing in the excel file is a new

sheet entitted Salt Data, which dm & % PPo Plot
contains the data used to calculate

the Salt Report. Exit

The report gives the experimental %P/P, deliquescence point
for each ramp (half cycle) of the experiment and breaks the
results down by partial pressure category.

The calculation can handle either ramp or step mode
experiments and also multiple cycle experiments.

Note: The option “Use pre v7.3.1 dm/dt definition” switches
the definition of dm/dt to dm/dt * 100/MO where MO is the
initial Sample Weight. This has no effect on the Salt Report
but changes the dm/dt values in the Salt Data sheet.
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DVS Salt Validation Calibration Report

Diate: 21 Apr 2008

Tine:  3:57FM

File:  SATempiDPearselDVs Validation Files'Salt Calibration'd1nacls s
Mleth:  eidws202inethodinacll sao

Sarrple: riacl tested

Temp: 249°C

MARef: -0.3726 frora blass at Tirae(0)

Literature walue* for NaCl deliquescence point = 75.29%. PIPo

Experimental resulis (% PrPo) for deliquescence point
Ramp Target % PPo Sample % P/Fo

1 T 64 76.49
2 T3 1583
Average T 4R 1617

° Diata from L. Greenspan, J. Res, Mational Bureau of Standards, 814 (1977) pp 29-96

DVS - The Sarption Solution & Surface Measurement Systems Led UK 1936-2008

% Galt Report / Chartl / Salt Data / Chart2 / HC Repart 4 DVS Data /
Figure 9.4: A DVS Salt Validation Calibration Report

The report also gives an awerage for each %P/P, category
and a literature value for the salt type chosen (using data from
L. Greenspan, J. Res., National Bureau of Standards, 81A
(1977) pp 89-96 & H. Nyquvist, Int. J. Pharm. Tech. & Prod.
Mfr., 4 (2), (1983) pp 47-48).
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Prior to version V3.7, the DVS Analysis Suite used Nyqvist for
Mg(NO3)2 and Greenspan for the remaining salt types. A
choice is now given for the Mg(NO3)2 data ref.

Note: DVS Intrinsic Salt Report format: Note that a Salt
Validation Calibration Report produced from a DVS Intrinsic
data file will be of the format shown below, which is different
from the Report shown in Figure 9.4:

DVS Salt Validation Calibration Report

Date: 14 Feh 2008

Time: 1200 &M

File:  Cdvsidvsadvl\SH1003 - KC1- Th 14 Feb 2008 11-13-15.xs
Meth:  C:DYS-IntrinsicimethodiemplatestiCL 25C san

Sarple: SN1003 - KC1

Temp: 25.0°C

MRef: 9630921 from Saxpls Weight

Literature valug* for KCl delisguescence point = 84.34% RH

Experimental results (% RH) for deliqugscence point
Ramp Target RH d

*Data rom L. Greanspan, J. Res. Nationsl Bureau of Standsrds, #13 NG 7) pp 89.95-

Hurma-liied RH
SR8

DS - The Serpion Sclution

@ Surbsce Measurement Systems Lid UK 19962008

DVS Salt Validation Calibration Report

Date: 21 Apr 2008
Time: 3:57 PM

File:  STerplDPearselDVS Validation FilesiSalt Calibration|5 | nacl5 s
Meth:  cidvs202\methodiacl] sen

Sample: rac] tested

Temp: 249°C

MRef: -0.3726 from Mass at Time(0)

Literatwe value* for NaCl deliguescence point = 75.20% FiFo

Experimental results (% P/Po) for deliquegcente po
Ramp  Targ

VS - The Sorption Solution © Suface Measurement Systems Ltd LK 1396-2008

Figure 9.5: A DVS Intrinsic Salt Validation Calibration Report
(left) and the Salt Reports produced for other DVS models

(right).

The Intrinsic Salt

Report features a data set

labelled

Normalised RH (all other DVS Salt Reports feature Sample

data in this column).

The use of Normalised RH relates to how salt validations are
performed on the DVS Intrinsic and is explained further in the
DVS Intrinsic Operation Manual.
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Before clicking the Calc Salt Validation button the
Reference Salt and Test Mode must be selected on the main
DVS Salt Validation Calibration panel:

94.21 Reference Salt

DVS Sat Validation Calibration ==

Import DVS Data Reference Salt
NaCl {Greenspany h
Open DataFies
Calc 53k valdation
Test Mode
Plot dmjd% PiFo) & Ramp
‘o)
dim & % PfPo Plot &
=

nnnnnnnnnn
iz 11000
€ s 22000
 Dys Advantage L * Target
" Dys Advantage 2 " Actusl
 Dvs-HT (4]
€ DS Intrinsic
DS A, Plus
DS Yacum

dmjd(% B[P} Flot Option

I~ Use prew?.3.1 dmfdt definition

Surface Measurement Systems Ltd LK 1996-2021

The Reference Salt selection consists of a drop-down list of
salts for which the literature value of the % P/P,

deliquescence point can be calculated ower a range of
temperatures.

The source of each salt’s literature value partial pressure is
included in parentheses.

The salt validation report will show the literature value of the
%P/P, deliguescence point for the chosen salt at the average
temperature of the experiment. To obtain a meaningful
literature value in the report the salt selected in the drop-down
list must be the same as the one used in the experiment.

9.4.2.2 Test Mode
This selection allows the user to define the mode used to run
the salt validation experiment - Ramp or Step mode.
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DS $alt Validation Calibration ==

Import DVS Data Reference Salt:
NacCl (Greenspan) ~
Open Data Files
Calc Salt Yalidation
Test Mode
Plot dd(% P{Pa) & Ramp
.
dim &% P{Po Flot =P
=

VS Yersion

© s 1/1000

DS 2/2000 dm/d(% PiPa) Plat Option
W5 Advantage 1 * Target

WS Advantage 2 " Actual

© DYSHT o]

[7 Use pre w7 3.1 dm/dt definition

" DWS vacuum

© Surface Measurement Systems Lid UK 1996-2021

The same mode as was used in the salt validation experiment
must be chosen. If ramp mode is chosen and the experiment
was a step experiment, the calculation will effectively
calculate in step mode with the number of average points per
step set to 1. If step mode is chosen and the experiment was
a ramp experiment, a critical error will be displayed before
calculation is complete.

If Step mode is chosen, another option is activated — Number
of average points per % P/P, step. This allows the user to
specify the number of points at the end of each % P/P, step
over which the change in mass and dm/dt are awveraged for
each step in a step mode experiment; e.g. if “5” is entered in
the edit box, each point will be an average of the last five
points of the %P/P, step.

This value is not required if ramp mode is chosen — in which
case the Number of average points per step edit box will be
disabled:

Test Mode
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9.4.2.3 Multiple Salt Validation Calibration

Reports
If desired, the user can calculate salt validation calibration
reports for more than one data file at a time. The procedure is
the same as for producing multiple isotherm reports — please
refer to Section 6.4.2.5.

Please note that any entered salt calibration report
parameters or options are applied to ALL the files included in
the multiple report compilation.

Please also note that in the case of a DVS Advantage and
DVS-HT instruments a calculation is only possible if the water
is adsorbate is contained in Reservoir A.

9.4.3 Plot dm/d(% P/P,)
Clicking the Plot dm/d(® P/P,)
button produces a salt validation
calibration plot from a DVS data file
for which a salt validation calibration
report has been calculated. alc Salt Yalidation

Import DYS Daka

Cpen Data Files

%) and dm/d(% P/P,) against
partial pressure (%) (Figure 9.6) drn & % P/Fo Flot

|
|
|
This plot charts the change in mass =) Flat dmydi= PfPa) |
|
I

‘ Exit:
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Date: 22 Jul 2003 . . N .
Time: 4:33 pm DVS Salt Validation Calibration Plot [Pefiquescence point= 75.37% RH (Targey) |
File: Copy of Salt validation.xls 5
Sample: NaCltest0703ts Leer‘r:‘p NZ:C?IeE\.SAO
M(0): 29.6199
25+ 108
21 106
15 4
104
14 =
= 102
S 05 2
g £
£ o 100 ¢
g 68 7 8p e
E -0.5 4 o8 §
&)
B
96
-15 |
2] 94
-25 92
Target RH (%)
DVS - The Sorption Solution © Surface tems Ltd UK 1996-2005

Figure 9.6: A DVS Salt Validation Calibration Plot

The curve plots makes it easy to discern the %P/P, at which
the salt solution's mass stops changing during the
experiment. The dm/d(%P/P,) data is also fitted with a line of
best fit to aid clarity.

9.4.3.1 dm/d(% P/P,) Plot Option

Before clicking the Plot dm/d(% P/P,) button the % P/P, type
(target, sample or reference) to be used in the salt validation
calibration plot must be set in the dm/d(% P/P,) Plot Option
selection area:

DVS Salt Validation Calibration =
Import DYS Data Reference Sak:
NaCl (Gresnspan) -
Open Data Files

Caic 5alt validation
Test Mode
Flot dm/d(% PiPo) © Ramp
(a)
dm & % PJPa Plot £ED
-

DUS Version
" Dws 1j1000
" Dvs zjzoon dm/d(% PJPo) Plot Option
" DWS Advantage 1 @ Target
" DvS Advantage 2  actual
 DWS-HT o

€ DWS Inrinsic
= WS kv, Plus
€ DYS Yacuum

[~ Use prew?.3.1 dm et definition

@ Surface Measurement Systems Lid UK 1996-2021
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9.4.3.2 Multiple Plots
If desired, the user may plot salt validation data for more than
one data file at a time.

This is achieved in the same fashion as for multiple isotherm
plots. Please refer to Section 6.4.3.2 for details.

Note that any entered plot parameters or options are applied
to ALL the files to be plotted.

9.4.4 dm & % PIP, Plot

Clicking the dm & % P/P, Plot
button produces a standard change
in mass and partial pressure plot.

Irnport DWS Data

Open Data Files

This will chart change in mass (%) Cale Salt Yalidation
and target partial pressure (%)

against time (minutes) (see Figure Plat dmjdi% PfPo)
9.7 below).

B dm & % PjPa Plat

Please note that only target partial
pressure is plotted, regardless of the ‘
options selected in the dm/d(%P/P,)
Plot Option box (see Section 9.4.3.1 abowe).

Exik

If the balance was auto tared during the experiment, the plot
will show only the post tare data.
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Date: 22 Jul 2003 Temp: 249 °C
Time: 4:33 pm DVS Change In Mass Plot Meth: NaCltest. SAO
File: Copy of Salt validation.xis M(0): 29.6199
Sample: NaCltest0703ts
108 4 r 82
106 + r 80
104
_ L 78
e
5 102 &
g r76 I
< 100 E
o 7 ©
> F74 2
5 98 e
£
[}
r72
96
94 rmo
92 T T T T T T 68
0 100 200 300 400 500 600 700
Time/mins
DVS - The Sorption Solution © Surface Measurement Systems Ltd UK 1996-2005

Figure 9.7: A DVS Change In Mass Plot.

The curve makes it easy to discern the points at which the
saturated salt solution’s mass stopped changing. The relative
humidity at which this deliguescence occurred can then be
read off the Target P/P, (%) axis.

9.4.4.1 Multiple dm & %P/P, Plot Plots
If desired, the user may plot salt validation data for more than
one data file at a time.

This is achieved in the same fashion as for multiple isotherm
plots. Please refer to Section 6.4.3.2 for details.

Note that any entered plot parameters or options are applied
to ALL the files to be plotted.
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10 DVS Partial Pressure Check =™

10.1 What does this moduledo?

The DVS Partial Pressure Check module is used to compare
the actual partial pressure generated by the system against
the target %P/P, that has been set by the user.

The module also calculates the system partial pressure’s
variance with time.

10.2 Why is this useful?

It is important to verify that the DVS is reaching the target
%P/P, lewels set in experiments in order for the system to
generate meaningful data.

10.3 How to use this module

Clicking the DVS Partial Pressure Check button * calls up
the main dialog screen for the module as shown below.

On the top left hand-side of the dialog screen are the
calculation, plotting and ‘file opening’/file importing’ buttons.
The bottom left-hand comer features the DVS Version
selection box. On the right hand side are the selection areas
for the calculation options.
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DWS Partial Pressure Check @

e [ IDEl Murnber of average paints per % P/Po step: 1

Open Data Files

%, P{Pa Plot

Check % P{Po |

Exit

DWS Version
(" Dvs 11000

(" Dys 2f2000

(" D¥S Advantage 1
(" DYS Advantage 2
(" DWS-HT

(™ LS Inkrinsic

" LWS Wacuum

Surface Measurement Systems Lbd UK 1996-2021

Figure 10.0.1: The DVS Partial Pressure Check main dialog
screen.

10.3.1 Import DVS Data &

Open Data Flle Irnport DWS Daka ‘
These functions are explained in
detail in Section 4.2 and Section 4.3, Open Data Files ‘
respectively.

Check % PfPo ‘
Before any partial pressure checks or y—— ‘
plots may be carried out, a raw DVS -
data file must first be open in Excel | B |

using these buttons, which appear on
every module main panel - the file(s) may be imported and
opened from any module before using the partial pressure
check functions.
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10.3.2 Check % P/P,
Clicking the Check % P/P, button

produces a DVS Partial Pressure fmport DYS Data

Check report from an appropriate ©pen Data Files

DVS data file (see below).
L A PiPo
The report appears on a new sheet

entitled HC Report. * PPo Plat

Exit

A partial pressure check report may |
only be calculated for one DVS data
file at a time.
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DVS Partial Pressure Check Report

Date: 04 &pr 2008

Time: 16-43

File: Diitest raaterialitest - Fri 04 Apr 2008 16-43-32.x1s
Ileth: CADVS-Intrinsicrnethoditest 25th Ilarch 2008 540
Saraple:  test material

Tewp:  250°C

IRef: 00002 frowm Mass at end of first 0.0 P/Po stage

Target Sample
% P/Po_ (% P/Po) (% P/Po) A% P/Po)
0 000 000000 0.0a
o) &8591 001085 109
0 000 000000 0.a0
00| 8943 001095 057
0 000 000000 0.aa
90] 8932 003564 068

i PYPa) and =[> PP o) calculated for the last 5 points of each target X PYPo step

OVS - The Sarption Solutian ® Surface Measurement Systems Led UK 1996-2002

Figure 10.0.2: A DVS Partial Pressure Check Report

For each target % P/P, step, the report gives the awverage
(u(% P/P,)) and standard deviation (o(% P/P,)) of the system
% P/Po values (over the specified nhumber of points at the end
target % P/Po (A(% P/Py)).
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10.3.2.1 Number of average points per %P/P,
step

[%5 Partial Pressure Check @

Import DVS Data Mumber of average points per % P{Pa step: ’1_
Open Data Files
Chedk % P/Pa
%4, P{Pa Plat

DS Version
" Dws 11000

(" DYS 22000
" Dvs Advantage 1

" Dws Advantage 2
" DYS-HT

" D¥S Yacuum
Surface Measurement Systems Lkd UK 1996-2021

Before clicking the Check % P/P, button the user must first
enter the Number of average points per % P/P, step. This
is the number of points at the end of each step for which the
average and standard deviation of the % P/P, is calculated.

The number of data points commonly used is three to five.

10.3.3 % P/P, Plot
Clicking the % P/P, Plot button

. Import DWS Daka
produces a standard partial pressure a

pIOt' Open Data Files

This will chart the partial pressures heck % PfPo ‘
(%) generated by the system, along ‘

with the target partial pressure (%) mmm)p  * FiPoFiot

| Exit
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against time (minutes) (see Figure 10.0.3 below).

Date: 21 Nov 2005 . Temp: 25.1°C
Time: 2:35 pm DVS Partial Pressure Plot Meth: Avicel 1.sa0
File: Avicel - Mon 21 Nov 2005 14-35-39.xIs M(0): 42.5774

Sample: Avicel
—— Target % PIPo —— Sample % P/Po

100 4
90 4 f
80

70 4

60

50

40

% Partial Pressure

30 4

20 4

10 +

0

-1 99 199 299 399 499 599 699 799 899

Time/mins
DVS - The Sorption Solution © Surface Measurement Systems Ltd UK 1996-2005

Figure 10.0.3: A DVS Partial Pressure Plot showing the
partial pressures generated by the system alongside the
target partial pressure plotted against time

10.3.3.1 Multiple %P/P, plots
If desired, the user can create %P/P, plots for more than one
data file at a time. The procedure is the same as for
producing multiple isotherm plots — but in this case, a %P/P,
check does not need to havwe been performed for any of the
files. Please refer to Section 6.4.3.2.
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11 DVS Drift and Noise Check &

11.1 What doesthis moduledo?

The DVS Drift and Noise Check module is used to analyse
the drift and noise in the mass data from an experiment with
no sample hanging from the balance.

11.2 Why is this useful?

This module is important as it allows the user to run a quick
diagnostic test of the instrument’s baseline stability.

Stability of the instrument’s mass baseline is obviously crucial
to its ability to produce meaningful data.

11.3 What kind of experimental set-up
Is required for adrift and noise
check?

In order to perform a drift and noise check, instrument data
must be recorded with no sample present in the system.

Clean sample pans must be placed in the instrument and
mass baseline data recorded at 0% P/P, and one
temperature.

It is recommended that the experiment be conducted
overnight.
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114 How to use this module

Clicking the DVS Drift Noise Check button K calls up the
main dialog screen for the module as shown below.

On the left hand side of the dialog screen are the calculation,
plotting and ‘file opening/file importing’ buttons. In the
bottom left-hand corner is the DVS Version selection box. On
the right hand side are the selection areas for the analysis
options.

DVS Drift & Moise Check ==

Ainalysis Options

Import DYS Data
Analysis Range

Open Data Files Start calculation at: mins

’—
Finish calculation at: mins
100

| Drift check window

Flok Mass vs, Time

Check Drift & Maoise

" Use

(* |se intervals of

™ Use intervals of

Plot Drift Mass & Limits
mins

Flok RMS Moise, 95%

Exit Recommended Limnits
DS Yersion " Uss f24hr 1 Uss [720min © Use [30min
~
bvs 1/1000 TMaximum Drift Limit: 3 pgi7Z0min
" Dvs 2f2000
RMS Moise, 95%.: 0.3
" DYs Advantage 1 1€ g
" Dvs Advantage 2 I~ Legacy method

O DYS-HT ’—

" DvS Intrinsic

I¥ Plot with grid lines added

" Dvs vacuum

[ Plok Mass ws. Time over complete range of data

I show individual interval over limit status Flags

Surface Measurement Systems Led LK 1996-2021

Figure 11.1: The DVS Drift and Noise Check main dialog
screen.
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11.4.1 Import DVS Data & Open Data File

Import DYS Daka

Cpen Data Files

These functions are explained in detail in Section 4.2 and
Section 4.3, respectively.

Before any partial drift and noise checks or plots may be
carried out, a raw DVS data file must first be open in Excel
using these buttons, which appear on every module main
panel - the file(s) may be imported and opened from any
module before using the drift and noise check functions.

11.4.2 Check Drift & Noise

Check Drift & Moise

Clicking the Check Drift & Noise button produces a DVS Dirift
and Noise Check report from an appropriate DVS data file
(see Figure 11.2 below).
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DVS Drift & Noise Check Report
Diate: 22 Bpr 2008
Tirne: 523 FM |
File: S Tereqp\DPearse\DVS Validation FilesUsotherra Manager Huraidity § 1
Tleth: cidvswiniraethodiwoods san 1
Sample: Wood I at 25C
Temnp: L
IRef: 11.5343 frora Ivlass at end of first 0.0 F/Po stage
Start Drift Average Time Spike
Time (mins) (pgfmin) _Noise (ug) (mins) ()
0.4 -20.169 1.4 2301
54 0963 24 -232
10.4 -6.474 34 -19.2
154 4643 4.500 44 -16.0
204 23551 3.560 54 -138
54 -2.852 2.560 6.4 -122
304 -2.272 2280 74 -10.9
354 -1.8920 1.920 24 98
40.4 -1.600 1.600 04 B8
454 -1.396 1.380 104 82
50.4 -1.191 1.200 114 -15
554 -1.023 1.020 124 6.8
60.4 -0.886 0820 134 6.4
65.4 0823 N0 144 -6.2
0.4 -0.709 0700 154 255
5.4 -0.663 0.660 16.4 53
20.4 -0.543 0.540 152.4 232
854 0514 0.520 1534 254
90.4 -0.440 0.4a0 15344 246
054 -0.437 0.440 1554 224
1o0.4 -0.389 0320 156.4 0.9
105.4 -0.369 0360 1574 128

%DN Report / Chart4 / ChartS / DvS Data /
Figure 11.2: A DVS Drift and Noise Check Report

For each drit check time window in the mass data (see
below), the report gives the Drift (ug/min) and the Awerage
Noise (ug).

The Drift is calculated as the slope of a line fitted to the mass

vs. time cune across the time window specified (explained
below).
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The Awerage Noise is calculated as the awerage change in
mass between each successive mass value in the time
window specified.

The awerage noise values are not affected by any spikes in
the data. Spikes are ignored in the average noise calculation
and listed in a table on the right-hand side of the report that
gives the size (ug) of the spike and the time (minutes) at
which it occurred (see Figure 11.3 below):

Start Drift Average
Time (mins) (pgmin)  MNoise (pg) s

0.2 -112 472 1. -1170
60.2 -10.270 22 -107io
1202 -205% 0.333 32 -1190
1202 -1.487 0.313 42 -BE6.0
240.2 -0.912 0.217 52 -109.0
300.2 -0.144 0277 .2 -1140
3A0.2 0.4594 0.1&7 12 -B5E0
420.2 0.070 0.150 8.2 -1150

Figure 11.3: Spike data in the Drift and Noise Check Report

At times, there may be too many spikes in a particular data
window to allow an average noise calculation. In this case,
the following dialogue box will appear (see Figure 11.4
below):

DVS Analysis Suite (223w

{8} There are teo many spikes in Window 1 to calculate average noise.

Figure 11.4: Drift and Noise Check error message
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This may occur only once or sewveral times in one report
calculation. In any case, the user simply needs to click OK
each time a box appears. The report will be compiled after all
the boxes have been ‘clicked’ through.

At the bottom of the table of drifts and average noises are the
average values for the data (see Figure 11.5 below). The
value next to Window average: is the awrage of the
absolute values of the drifts in each drift check time window.

The values next to File average: are the awverage drift and
noise ower the whole file (these are not averages of the check
window values).

Start Drrifi Average
Time (minsy (pg/min) Noise (pz)
55250 noi4 0.027
55300 oots 0.020
55350 noi4 0.013
55400 -0.036 0.0z0
35450 0.036 n.020
35500 0077 0.027
35550 0023 n.020
55600 0051 0.013
55650 -0.044 0.020
55700 0.049 0.013
55950 el 0.007
35800 -0.029
Window average: 0.029
File average: 0.000 0.0z
[ —

Figure 11.5: The average values given at the bottom of the
report — in this case, ‘freeze panes’ is activated in Excel,
giving rise to the extra lines running through the report
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11.4.2.1 Analysis Options

Before clicking the Check Drift & Noise button, the Drift
check window and the Spike tolerance settings must be
specified in the Analysis Options box:
Analysis Options
Analysis Range
Start calculation at: mins

Finish calculation at; mins

1

Drrift check window

" Use

{* Ise intervals of 100 rhins

™ Use intervals of

Recammended Limiks

Macirmnurmn Divifk Lirnit: pojZdhr

RMS MNoise, 95%.: W]

[ Legacy method [

RESARI

The Drift check window (mins) specifies the length of the
time steps owver which drift and average noise values are
calculated. If further advice is required on using this function,
please contact Surface Measurement Systems.

The Spike tolerance (ng) is the value abowe which the
change in mass between two successive points is not
included in the average noise calculation, but is added to the
list of spikes in the data. If further advice is required on using
this function, please contact Surface Measurement Systems.
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If these parameters are not specified before clicking the
Check Drift and Noise button, the following error message
appears:

DVS Analysis Suite IEI

|8I You must enter the drift check window (mins).

A Dirift and Noise Check report may be calculated only for one
DVS data file at a time.

11.4.3 Plot Mass vs. Time

Plat Mass ws, Time

Clicking the Plot Mass vs. Time button produces a plot of
mass (mg or g) against time (minutes) for the Drift & Noise
check experiment just conducted (see Figure 11.6 below).

The plot produced has the same format as those produced by
the DVS Plot Manager.
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Date: 02 Nov 2005 Temp: 25.1°C
Time: 4:25 pm DVS Mass Plot Meth: avicel 60 dry 2b.sao

File: avicel 0_80 - Wed 02 Nov 2005 16-25-37.xIs M(0): 25.0447

Sample: avicel 0_80
—— Mass

27.5 4

27 4

26.5 4

26 4

Mass/mg

25

245 T T T T T 1
0 200 400 600 800 1000 1200

Time/mins
DVS - The Sorption Solution © Surface Measurement Systems Ltd UK 1996-2006

Figure 11.6: A DVS Mass Plot.

11.4.3.1 Multiple DVS Mass Plots
A Mass vs. Time plot may be calculated only for one DVS
data file at a time.

11.4.4 Enhanced Calculation
A more rigorous calculation may be performed by
utilizing the following settings.

Low Mass:-
a) Use intervals of 100 minutes

b) Use Maximum Drift Limit of Sug/24hr
c) Use RMS Noise, 95% of 1lug
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High Mass:-

a)
b)

c)

Use intervals of 100 minutes
Use Maximum Drift Limit of 50ug/24hr
Use RMS Noise, 95% of 10ug

To undertake a calculation use the following procedure:-

a)
b)
c)
d)
e)

Click the Drift Noise Check Toolbar Button
Click ‘Plot Mass vs. Time’ and then Exit
Identify any linear range from the previous plot
Click the Drift Noise Check Toolbar Button

If arange has been identified enter the start and
finish times (otherwise leave these unfilled)
Enter the Low/High Mass values from above
Click ‘Check Drift and Noise’

Click ‘Plot Drift Mass & Limits’

Click ‘Plot RMS Noise, 95%’ and the Exit
Inspect the report for any failures

The Actual Drift in the report should be less than
5ug for a Low Mass balance and less than 50ug
for a High Mass balance (or less than whatever
limits have been used)

11.4.5 Plot Drift Mass & Limits
Plak Drifk Mass & Limiks |

Clicking the Plot Drift Mass & Limits button produces a plot of
drift mass (ug) against time (minutes) for the Drift & Noise
check experiment just conducted. This is only available for the
enhanced calculation.
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11.4.6 Plot RMS Noise, 95%

Plot RMS Moise, 95%.

Clicking the Plot RMS Noise, 95% button produces a plot of
noise (ug) against time (minutes) for the Drift & Noise check
experiment just conducted. This is only available for the
enhanced calculation.

If further advice is required on using this function, please
contact Surface Measurement Systems.

160



DVS Standard Analysis Suite v7.6 - User Manual

12 DVS Service Baseline =F

12.1 What doesthis moduledo?

The DVS Service Baseline module is used to analyse the
drift and noise in the mass data from an experiment with no
sample hanging from the balance (using a simpler interface
than the Drift Noise module).

12.2 Why is this useful?

This module is important as it allows the senice engineer to
run a quick diagnostic test of the instrument’s baseline
stability. Stability of the instrument's mass baseline is
obviously crucial to its ability to produce meaningful data.

12.3 What kind of experimental set-up
Is required for adrift and noise
check?

In order to perform a senice baseline check, instrument data
must be recorded with no sample present in the system.

Clean sample pans must be placed in the instrument and

mass baseline data recorded at 0% P/P, and one
temperature.
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124 How to use this module

Clicking the DVS Senice Baseline button =F calls up the
main dialog screen for the module as shown below.

On the left hand side of the dialog screen are the calculation,
plotting and ‘file opening/file importing’ buttons. In the
bottom left-hand corner is the DVS Version selection box. On
the right hand side are the selection areas for the analysis
options.

L3S Service Baseline Check @

Ainalysis Options
Analysis Skart

Start calculation ak: mins

Import OYS Data

Cpen Data Files

Plat Mass s, Time Repart Tvpe

Check. Drift & Moise

" Service

Plot Drift Mass & Limits Instrumert Type.

Plot RIMS MNaise, 95% - {* Intrinsic " adventure

| {* Installation
| " Resolution " Endeavour  © Discowvery

Exit
i i i
DW3 Yersion

" DYs 11000 Balance Tvpe
o

DS {2000 & Low Mass
" DYS Advantage 1

" High Mass

" DYS Advantage 2
" DVS-HT
" DYS Intrinsic

I¥ Plot with grid lines added

7 Dvs vacuum

™ Plot Mass vs, Time over complete range of data

I show individual interval over limit status Flags

Surface Measurement Systems Lid UK 1996-2021

Figure 12.1: The DVS Senice Baseline main dialog screen.
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12.4.1 Import DVS Data & Open Data File
Import DYS Daka

Cpen Data Files

These functions are explained in detail in Section 4.2 and
Section 4.3, respectively.

Before any partial drift and noise checks or plots may be
carried out, a raw DVS data file must first be open in Excel
using these buttons, which appear on ewery module main
panel - the file(s) may be imported and opened from any
module before using the drift and noise check functions.

12.4.2 Check Drift & Noise

Check Drift & Moise

Clicking the Senice Baseline button produces a DVS Senice
Baseline report from an appropriate DVS data file (see Figure
12.2 below).
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DVS Service Report

Date: 08 Nov 1997

Time: 523PM

File: Q:)\LDRIVE\DVS\dvsadv75\woodiadp.xls

Meth: Example Experiment

Sample: Wood I at 25C

Temp: 24.7°C

MRef: 11.5343 from Mass at end of first 0% % P/Po stage

Experimental Parameters (Low Mass Balance

Max RMS Noise, 95%: 0.3 pg

Max Drift: 2 pg/30min
Start Time: 150.00 min

End Time: 180.00 min

Analysis Results (for Adventure)

Start Time RMS Noise, 95%
(mins) (g
150.4 74.904
161.4 19.655
172.4 5.954
‘Window ave: 33.504
‘Window Coeff of Variance: 1.895
Averaged Noise (RMS): 33.504  pg Over limit

% P/Po refers to Solvent A (Water)

Dynamic Vapor Sorption © Surface Measurement Systems Ltd 1996-2020

Figure 12.2: A DVS Service Report (for DVS Adventure)

The report gives the Drift (ug/min) If an Installation Report is
selected and the Awerage Noise (ug) if either an Installation or
Senice Report is selected (excludes Endeavour where Drift is
always given).

The calculations are as for the Drift and Noise module but
apart from the starting time all other options are pre-set.
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The Drift, if displayed, is calculated as the slope of a line fitted
to the mass vs. time cune across the time window specified
(explained below).

The Awerage Noise is calculated as the awerage change in
mass between each successive mass value in the pre-set
time window.

12.4.2.1 Analysis Options

Before clicking the Check Drift & Noise button, the
Installation/Service Type, Instrument Type, Mass Type
and Start Time settings must be specified in the Analysis
Options box:

The Installation/Service Type specifies whether an
Installation Report is produced or a Senice Report is
produced.

The Instrument Type specifies the type of instrument the
report refers to.
The Mass Type specifies whether a low or high mass balance

is being used.

A Senvice Baseline report may be calculated only for one DVS
data file at a time.

12.4.3 Plot Mass vs. Time

Plat Mass ws, Time

Clicking the Plot Mass vs. Time button produces a plot of
mass (mg or g) against time (minutes) for the Drift & Noise
check experiment just conducted (see Figure 12.6 below).

The plot produced has the same format as those produced by
the DVS Plot Manager.
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Date: 02 Nov 2005 Temp: 25.1°C
Time: 4:25 pm DVS Mass Plot Meth: avicel 60 dry 2b.sao

File: avicel 0_80 - Wed 02 Nov 2005 16-25-37.xIs M(0): 25.0447
Sample: avicel 0_80

—— Mass

27.5 4

27 A

26.5 4

26 -

Mass/mg

25.5 4

25

245 T T T T T |
0 200 400 600 800 1000 1200

Time/mins
DVS - The Sorption Solution © Surface Measurement Systems Ltd UK 1996-2006

Figure 12.3: A DVS Mass Plot.

12.4.3.1 Multiple DVS Mass Plots
A Mass vs. Time plot may be calculated only for one DVS
data file at a time.

12.4.4 Plot Drift Mass & Limits

Plat Drifk Mass & Limiks

Clicking the Plot Drift Mass & Limits button produces a plot of
drit mass (pg) against time (minutes) for the Drift & Noise
check experiment just conducted.

12.4.5 Plot RMS Noise, 95%

Plok RMS Moise, 95%:
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Clicking the Plot RMS Noise, 95% button produces a plot of
noise (ug) against time (minutes) for the Drift & Noise check
experiment just conducted.
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13 DVS Method Report £

13.1 What does this moduledo?

The DVS Method Report module is used to open a DVS
method SAO/SEQ/PRE file and create a report from it adding
presentation quality titles and borders.

On computers connected to a printer, the page setup and
print area are also set so that the report is ready to print.

13.2 Why is this useful?

The DVS Method Report macro saves user time by instantly
summarising key DVS experimental information in a
presentation-quality format.

13.3 How to use this module

Clicking the DVS Method Report button £y calls up the main
dialog screen for the module as shown below.

On the top left-hand side of the dialog screen are the Create
Report and ‘file opening’/file importing’ buttons. In the bottom
left-hand corner is the DVS Version selection area. On the
right hand side are the selection areas for the report creation
options.
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s Method Report

Impork DVS Daka |

Open Data Files |

Create Method Report {self |

Create Method Report |

Creake Seguence Report |

Exit |

CVS YWersion
7 DWs 11000

7 Dws 2f2000

" oS advantage 1
" DS Advantage 2
" DYS-HT

" D3 Intrinsic

" DS Yacuum

Sawve Option

* Do naot save to an opened DWS file

" Save to an opened OYS file

Save Option has no effect when "Create
Method Report (self)" button used,

Surface Measurement Systems Lbd UK 1996-

()

2021

Figure 13.1: The DVS Method Report main dialog screen

13.3.1 Import DVS Data & Open Data File

These functions are explained in
detail in Section 4.2 and Section =

4.3, respectively.

A DVS file does not need to be open for

a method report to

desired, the report can be sawed to a

new Excel file.

If, howewver, the user wishes to sawe the

Import DYS Daka

- Open Data Files

Create Mathod Report (selF)

be Complled — if Create Method Report

Create Sequence Report

method report to a DVS data file, this file |

Exit
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must first be open in Excel using these buttons, which appear
on every module main panel - the file(s) may be imported and
opened from any module before method report functions.

13.3.2 Create Method Report

Clicking any one of the Create Import DVS Data
Method/Sequence/Preheat Report
buttons displays an Open file selection Open Data Files

dialog box for the DVS =)
SAO/MTD/SEQ/PRE  file  from

Create Method Report {self) |
which the report information will mmp Create Method Report |

be extracted (see Figure 13.2
below). Self indicates Report ™
data is held in the DVS Data Sheet.

Create Sequence Report

| Exit:

Note: If using the DVS 1/1000 or 2/2000,
then only the Create Method Report button will be active —
sequences and preheat are not used with these earlier DVS
models.

\l_T.I Open @
@Qv\ « 0S(C) » DVS-Deta b Method « [ 42 ][ Search Method )
Organize = New folder (- 0 @

| Jtestseq
File name: - SEQ Files (*.seq) -
Tools ~ Cancel

Figure 13.2: The Open file selection dialog box for selecting
the file to be summarised in a Report
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Upon selecting the desired file and clicking Open, a report is
produced in Excel.
The reports produced are shown below:
13.3.2.1 Method Report

The Method Report summarises the details pertaining to each
%P/P, stage of a DVS experimental method:

DVS Method Report

Filenarme: CaDvS-Advantageymethoditest method.sac

eth File Date: Wed Apr 23 14:18:34 2008

Author: dpearze

Update Sample Weight: OM

Total Gaz Flow: 200

Sampling Fate: 1

Save Dlata Fate: E0

OMOT 'windaw [min.): 5

Iin. OMOT Stability: 0

FAax. OMOT Stability: 260

Staged Type Time DMDT  Start Stop Temp. Yideo

[minutes ¥alue % PIPo_ % PiIPo_[C)
1 Time 200 0.00 0.00 26.00
2 Time 200 10.00 10.00 25.00
3 Time 200 2000 2000 26.00
4 Time 200 30,00 30.00 26.00
5 Time 200 40.00 40.00 25.00
£ Time 200 50.00 50.00 26.00
7o Time 200 60.00 £0.00 26.00
& Time 200 T0.00 T0.00 25.00
9 Time 200 20.00 20.00 26.00
0 Time 200 50.00 30.00 26.00
DS - The Sorption Solution & Surface Meazurement Systems Led UK 1336-2008

% Method Data ' Method Repaort /
Figure 13.3: A DVS Method Report.
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A spreadsheet of the Report data also appears in the same
Excel file on sheet entitled Method Data:

DS ADVANTAGE PARTIAL PRESSURE METHOD FILE

Warsion: 1.0

Filenarme: CADWS-Advantagevmethoditest method. sao

Method Fil VWed Apr 23 14:18:34 2008

Author.  dpearse

Update Sa OM

Total Gas 200
Sampling f 1
Sawe Data G0
DMDT Win A
Min, DMD7 10

tax. DD 360

Stage#  Type Tirne DMDT Vali Start PP(% Stop PP(% Termp. (C) |Yideo

1 Time 20 0 0 25
2 Time 20 10 10 25
3 Time 20 20 20 25
4 Time 20 30 30 25
4 Time 20 40 40 25
6 Time 20 a0 a0 25
7 Time 20 60 a0 25
g Time 20 70 70 25
9 Time 20 g0 g0 25
10/ Time 20 a0 a0 25

» v\Method Data / Method Report /

This Method Data sheet appears in the Sequence and
Preheat report Excel files also.
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13.3.2.2 Sequence Report
The information summarised in a DVS Sequence Report is

shown below:

DVS Sequence Report

Filename: CADYS-Advantagetsequenceitest sequence. seq
File Date: ‘Wed Apr 23151152 2008
Authar: dpearse

Sequence Mode

Solvent & Contral; OFEM
Solvent B Contral: OFEM

Solvent Method File

CaDVS-Advantagesmethoditest preheat.pre
CADYS-Advantagetmethoditest method. za0
CADYS-Advantageimethoditest method?2.sa0
CADYS-Advantageimethoditest method2.sao

DWS - The Sarption Solution # Surface Measurement Systemn:s Lid UK 1996-2002

Method Data 3 Sequence Report

Figure 13.4: A DVS Sequence Report.
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13.3.2.3 Preheat Report
The information summarised in the DVS Preheat Report is
shown below:

DVS Preheat Report

Filename: CADWS-Advant agesmethoditest preheat.pre
Mleth File Date:  “wed Apr 23 14:22:31 2003

Authar: dpearse

Total Gas Flow: 200

Sampling Rate: 1

Save Diata Rate: 1)

Staged Start Ter Stop Ten Time
['C) ['C) [minutes]
2500 Z5.00 1200
2500 200.00 200
200.00 200.00 1200

OIS - The Sorprion Solution & Surface Measurement Systems Lid UK 1936-2002

Method Data s Preheat Report
Figure 13.5: A DVS Preheat Report.
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13.3.3 Save Option

Before any of the Create Report buttons are clicked, the user
must specify where the report is to be saved using the Save
Option selection area:

DVS Method Report ==

Impart DY Data Save Option
4 Do not save to an pened DV fle
Open bata Flks

Create Method Repart (sel

Save Option has no effect when "Create
Create Method Report Method Report tself)” button used.

" 5ave to an opened DVS file

Crests Sequence Report

 D¥S 171000
DS 2/2000

" D¥s Advantage 1
" D¥s Advantage 2
 DvS-HT

" DV Intrinsic

& V3 Ady, Flus,

© Surface Measurement Systems Ltd UK 1996-2021

13.3.3.1 Do not save to opened DVSfile

If this option is selected then the Method/Sequence/Preheat
Report will be created in a new workbook which must be
explicitty named after the DVS Method Report module has
been exited if the data is to be saved.

13.3.3.2 Save to opened DVSfile
If this option is selected then the Method/Sequence/Preheat
Report will be created in the current active workbook.

If that workbook’s SAO/SEQ/PRE file has the same name as
the one being summarised in the Report, then the Report will
be saved to the DVS file immediately.

If the active workbook’s SAO/SEQ/PRE file does not share

the same name as the one being summarised in the Report,
then the following message will appear:
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DVS Analysis Suite 3

'.9.' The SAQ file is not consistent with the active DVS data sheet.

This may be possible if the SAQ file has been edited during
the time that the DVS Data file was being created.

However it could also mean that the SAO file is not the one
which was used in the DVS Data file.

Only one Method Report may be placed in the DVS Data file
and this cannot be subsequently overwritten.

Do you want to create the Method Report from this SAO file?

Upon clicking Yes, the Report will appear in the active
workbook.

Upon clicking No, no Report is compiled and the screen
returns to the Method Report main dialog panel.

If several DVS files are open when any of the Create Report
buttons are clicked, the open files are listed in the following
panel:

File Selection ==

Select data File:

-

al25,xls
ala0, xls

caffipa3.xls
compS0.xls Cancel
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The user must choose a destination file for the Report by
clicking on one of the files listed and then clicking OK — only
one file may be selected.

13.3.4 Multiple Reports

Only one Method/Sequence/Preheat Report may be
calculated for one DVS data file at a time.
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14 DVS Configuration x

14.1 What does this moduledo?

This module allows the user to configure the display units of
relative vapour pressure used by the DVS Analysis Suite
software. It also allows configuration of other features.

14.2 Why is this useful?

The generic term ‘relative vapour pressure’ (abbreviated here
as ‘partial pressure’) satisfactorily describes the amount of
vapour being used in an experiment.

Howewer, there are more specific terms which more
accurately describe the vapour being used or the type of
experiment being conducted.

For instance, the term Relative Humidity is a more appropriate
term to use when water vapour is in use, and Water Activity is
a more useful descriptor for experiments in the food industry.

Use of these more specific names for relative vapour pressure

in the software interfaces and the plots and reports they
produce aids clarity.

14.3 How to use this module

Clicking the DVS Config button ® calls up the main dialog
screen for the module, as shown below.
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On the left-hand side of the dialog screen are the OK and
Cancel buttons. On the right hand side is the RVP (relative
vapour pressure) Display Unit selection area, which features
the following options; Relative Humidity, Partial Pressure
(which both are expressed as percentages) and Water Activity
(which expresses water relative vapour pressure as a decimal
fraction). A Default option is also available, which is
explained below in Section 14.3.2 below.

Whichever configuration is chosen, it remains selected until a
change is made — even when the Analysis Software is shut
down and re-started.

DWS Configuration @

Units ]Reports ] Replace ] Plaks ] Open ] Date ] Phrases ] Paths ] oAl e

RWP Display Unit
Ok |

" Relative Humidity (RH)

| cancel | " =%, Partial Pressure (% P{Po)

(™ Waber Activity (A
{* DV3 Version Default Unit

Select the Relative YWapour Pressure to be displaved on Reports & Plots

Surface Measurement Syskems Led UK, 1996-2021

Figure 14.1: The DVS Configuration main dialog screen.

Note: It is important to ensure that the choice of RVP Display
Unit is appropriate for the solvent in use in the DVS system —
for instance, using Relative Humidity or Water Activity would
be inappropriate if organic solvents were being used.

The software will not warn the user if the RVP Display Unit
does not match the solvent in use.
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14.3.1 Relative Humidity (RH)/% Partial
Pressure (% P/P,)/Water Activity (Ay)

Selection of any of RYP Display Unit
these options followed _ _
by clicking OK will (" Relative Humidity (RH):

ensure that the amount

. s i 2
of vapour used in an e Partial Pressure (% PIPD)

experiment  will  be 7 Water Activity (A
expressed in the ~ _ _
chosen units in the * 03 version Default Unik
software interfaces,

plots and reports.

14.3.1.1 Software Interfaces
As an example, the import/export and plotting buttons on the
DVS Plot Manager module are shown below in Figure 14.2
when the Relative Humidity, Partial Pressure, and Water
Activity configurations are chosen, respectively:

Import DYS Data

Import DYS Data Import DYS Data

Open Data Files Open Data Files Open Data Files

Convert Wacuum Files Convert Wacuum Files Convert Wacuum Files

RH Plat % P{Po Plak A Plok

Temperature Plokt Temperature Plokt Temperature Plokt

Mass & RH Plot Mass & % P/Po Plot Mass & fw Plot
drn & RH Plat dm & % PJPo Plat drn & Aw Plak
dm (ref) & RH Plot dm (ref) & %% P/Po Plot drn (ref) & Aw Plot

Cuskom Plat Cuskom Plak Cuskom Plat

Drrying Curve | Drying Curve ‘ Drrying Curve

| Exit | Exit | Exit

Figure 14.2: DVS Plot Manager buttons in their respective
Relative Humidity, Partial Pressure and Water Activity
configurations.
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These changes in notation are applied to all of the Analysis
Software modules. Also note that when the Relative Humidity
and Water Activity configurations are in place, then the term
Moisture is used; the Partial Pressure configuration uses the
term Vapour.

14.3.1.2 Importing and Opening data files

When importing or opening DVS files, the Configuration
setting will affect only those units (if any) displayed in the
Reference Mass Option cell (refer Section 5.3.10) in the
DVS data sheet.

All of the other relative vapour pressure units in the data sheet
will be displayed in units of ‘RH or ‘PP’, depending upon the
DVS Version selected (refer Sections 4.3.2 and 14.3.2) — see
Figure 14.3 below:

1

mptinn Mass at end of first 0.0 Aw mn@
: 23,9533
TEMP (samp) TEMP efi Target BH JTarget TEh Sine RH

249 24N 25 0
24.9 24.7 95 25 0
24.9 24.7 95 25 0
24.9 24.5 95 25 0
24.9 24.7 95 25 0
24.9 24.8 95 25 0

Figure 14.3: Configuration units appear in the Ref. Mass
Option cell, but nowhere else in a DVS data file.
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If the Configuration settings are altered while a data file is
open, the display units will not change. If the file is
subsequently opened with the new Configuration settings in
place, then the Ref. Mass Option cell will change to the new
display units without a notification panel appearing.

14.3.1.3 Plots

The choice of configuration will affect the labeling of Plots
produced by the Analysis software, as shown below in Figure
14.4 and Figure 14.5:

Tomp: 250°C
DVS Partial Pressure Plot Meth: Starch-10nr sieps.SAO
MRef: 263265
— Target % PIPo —— Sample % PIPo_—— Reference % PiPo
2
2 60 e —
g
S s e —
g
& 40 —
-
20 == =
10 '—' | SN
0 |
[ 2000 4000 6000 8000 10000 12000 14000
Time/mins
DVS - The Sorpion Saion © Surtace Measuremen  Systems Lid UK 1996.2007

Figure 14.4: A DVS Plot featuring Partial Pressure labeling

Temp: 260 °C
DVS Water Activity Plot Meth: Starch-10hr steps.SAO
MRef: 26,3285

[— Target Aw — Sample Aw — Reference Aw

(\
\../ ] L

[
[

ter Activity
@
i

0 2000 4000 6000 8000 10000 12000 14000

Time/mins
DVS - The Sorpion Soluton © Surtace Measurement Systems L UK 19962007

Figure 14.5: A DVS Plot featuring Water Activity labeling
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The configuration can be altered with the file still open — the
plots produced prior tothe change will retain their original
labelling, while all plots produced subsequently will feature the
new configuration’s notation. No plots are overwritten —a
new sheet is created for each new plot. In this way, the same
plot can be produced using different notations and saved in
the one file.

If the file is closed and re-opened under a new configuration,
the plots in the file will retain their original notations.

14.3.1.4 Reports

Reports produced by the Analysis software will also feature
the notation of the chosen configuration Figure 14.6 below
shows an Isotherm Report produced using the Water Activity
and Partial Pressure configurations, respectively:
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DVS Isotherm Analysis Report

Date: 21 Apnl 2008

Time: 523 FPM

File:  SiTemplDPearselDVS Validation Files\sotherra Wanager Huraidity CH
leth  cldwswinwethodwoods san

Saraple: Wood [ at 25C

Temp: 247°C
el | LJMrom hass at end of fist 0.0 PIFo stage
Target Change In Mass (%) - ref
%PiPo || Sorption Desorption Hysteresis
000 0.1
242 269 126
267 566 199
492 733 241
616 395 219
747 10.46 299
292 1195 203
10.67 1349 282
1291 1496 204
1631 1631

DS - The Sarption Solution  Surface Measurement Systems Ltd UK 1936-2003

DVS Isotherm Analysis Report
Date: 21 Apr2008
Time: 523 PM
n File:  SiTemplDPearselDVS Validation Files\sotherra Wanager Huraidity Cy

Dleth: cldwswinethodtwoodS san

Sample: Wood I at 25C

Temp: 247°C

MERef 1 torm Mass at end of first 0.0 P/Po stage

Targe: Change Tn Mass (%) - ref

A Sorption _ Desorption _Hysteresis

Cyele 0.000 000 01t
0.100 242 369 126
0.200 367 566 199
0.300 492 133 241
0.400 6.16 395 279
0.500 747 10.46 290
0400 892 1195 an3
0.700 1067 1349 232
0.300 1201 1496 204
0.900 1631 1631

O¥S - The Sorption Solution ® Surface Measurement Systems Lud UK 1995-2008

Figure 14.6: The same Isotherm Report produced under
Partial Pressure and Water Activity configurations,

respectively.

Unlike Plots, Analysis Suite Reports are overwritten each time

a new Report is produced.

If a Report already exists in a file

and a new one is requested (whether under a new
configuration or not), a message similar to that shown below

will appear:

DVS Analysis Suite

Clicking Yes will produce the new report and replace the old

one — if the configuration
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been opened under a new configuration, the report will feature
the notation of the new configuration.

Also note, howewer, that if the file is closed and re-opened

under a new configuration, the report in the file will retain its
original notations.

14.3.2 DVS Version Default Unit

Selection of this option RYP Display Unit

followed by clicking OK _ _
will  ensure that the (" iRelative Humidity (RH)
default configuration will ™ %, Partial Pressure (% P{Po)
be used, as determined

by the DVS Version " water Activity (S
selected in the options % DVS Yersion DeFault Unit

box (see Section 4.3.2).

The default configurations are assigned to the various DVS
Versions as follows:

DVS 1/1000 and DVS 2/2000 and Intrinsic: Display RH and
Moisture

DVS Advantage 1, 2 and HT: Display %P/P, and Vapour

Note that Water Activity is not a default option for any of the
DVS Versions.

Note also that all of the Configuration rules which apply to file
opening/importing, plotting and report creation which have
been stated abowve also apply to the DVS Version Default
Unit option.

14.3.3 Reports Tab (Not available if CFR)

Selection of this tab allows the report options to be changed.
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The report can include the Path and File name or the File
Name only.

The report can switch to Sample Description rather than use

Sample Name.

14.3.4 Replace Tab

Selection of this tab allows the text Sample to be replaced
with Actual in dialogs and reports etc. It also allows the text
Actual to be replaced by Measured in dialogs and reports.

14.3.5 Plots Tab

Selection of this tab allows the Number of Points per Plot
Series to be set (recommended 32000).

Be aware that any value greater than 32000 can only be used
by Excel 2007 or later and that selecting Number of Points per

Plot Series as the Excel max Limit may give issues when files
are read back with Excel 2003 or earlier.

14.3.6 Open Tab

Selection of this tab allows fast opening of files. If the number
of rows in files are larger than 30000 it is recommended that
this is switched on.

14.3.7 Date Tab

Selection of this tab allows pre v7.1 date parsing behaviour.
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14.3.8 Phrases Tab
Selection of this tab allows the Copyright text and Promotion

text to be set. The text can either be set manually, set from
internal example, reset to first install behaviour or cleared.

14.3.9 Paths Tab
Selection of this tab allows the paths that the Analysis s/w
starts of with to be configured (separate Open and Import).

The behaviour is either none set or the last folder used by the
Analysis. In addition if folder is set it may also be fixed.

14.3.100pening Tab (Not available if CFR)

Selection of this tab allows exported text files to be opened by
the Analysis s/w (if supported as an alternative to import).

14.3.11 HomeSheet Tab

Selection of this tab allows the resting sheet to be either the
Report Sheet or whatever sheet was last created.

14.3.12 Redisplay Tab

Selection of this tab allows the form to be forced to be
redisplayed dependant on Excel version.

14.3.13 CFRFixupPath Tab

Selection of this tab allows the behaviour of DenyDelete to be
controlled when in CFR mode (not to be used unless advised
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by SMS). It can only be changed when NOT in CFR mode but
it ONLY affects operation in CFR mode (this is by design so
that changes cannot be made when in CFR mode).

14.3.14 StartSheet Tab

Selection of this tab allows the Start Sheet to be setto DVS
Data when files are opened (where this is allowed).

14.3.15 SaveAs Tab

Selection of this tab allows the default Save As behaviour to
be controlled in non-CFR mode. Historically non-CFR
Analysis s/w versions saved as xlIs provided the data could fit
into 65535 rows (Excel 2003 row limit — 1). Using this tab
allows this behaviour to be retained or overridden. However,
note that when in CFR mode, the Excel default file Save As
option is used provided the IWB is set up for both xls and xIsx
files (otherwise only xls is used and that is limited to 65535
rows).

14.3.16 DataExcluded Tab

Selection of this tab allows the default Data Excluded
behaviour to be controlled. Normally the data just prior to a
step change is not excluded from Analysis. Using this tab
allows the Data Excluded edit box to be enabled in the
Isotherm, PIiE, BET, HOS, Isobar and AC calculations. This is
useful when data next to a step change is affected by, for
example, Raman data acquisition.

14.3.17 Half Cycle Access Tab
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Selection of this tab allows the pre v7.4 Advanced behaviour
for Half Cycle Access of Isotherm data (not to be used unless
advised by SMS).

14.3.18 No Chart Info Boxes Tab

Selection of this tab suppresses the creation of chart info
boxes.

14.3.19 Repeat Warn Sys Separator Tab

Selection of this tab enables the System Separator Warning
Check to be made ewery time the s/w starts.

14.3.20 Store AC Calib File Info Tab

Selection of this tab enables the ability to store previously
used calib files details.

14.3.21 CFR User ID Tab (CFR Only)

Selection of this tab enables the ability to write the CFR User
ID to reports and plots (requires CFR Admin Priv).

14.3.22 Plot Ranges Tab

Selection of this tab enables the ability for the Permeability Fit
Plot Axes limits to be chopped so as to remove white space in
the Permeability Fit chart.

14.3.23 Num Chars Read Tab
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The analysis s/w needs to know what type of DVS file is
imported/opened prior to it actually being opened. Selection of
this tab enables the ability of the analysis s/w to extend the
number of characters searched to determine the DVS file

type.

14.3.24 Plot Drop Down Tab

Selection of this tab enables the ability to set items in the Plot
Manager drop down lists so that only those items NOT
explicitly mentioned in the options list are included (in the drop
down list) or all are included.

14.3.25Block CFR Analysis Tab (CFR Only)

Selection of this tab enables the ability to block CFR Analysis
running when not in CFR mode (requires CFR Admin Priv).

14.3.26 Zoom Tab

Selection of this tab allows the Plot Manager form to be
zoomed from 95% to 105% of its default value (recommended
range is 98% to 102%).

14.3.27DVS Any Tab

Selection of this tab allows Plot Manager and Isotherm
analysis to analyse DVS Advantage 1, DVS-HT, DVS
Intrinsic, DVS Advantage Plus and DVS Vacuum files at the
same time (e.g. to combine plots from seweral different DVS
file types into one plot). This applies ONLY to Plot Manager
and Isotherm Analysis. If the feature is turned on a toggle
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button is also added to Plot Manager and Isotherm Suite so
that the option can be quickly turned on and off.

14.3.28 Version Buttons Tab

Selection of this tab allows the old style DVS Model Buttons to
be displayed instead of the new DVS Info Panel.

14.3.29 Wrap Merge Tab

Selection of this tab allows the Reports to double the height
and span cells for the File: parameter. If the feature is turned
on a toggle button is also added so that the option can be
quickly turned on and off.

14.3.30Customl Tab

Selection of this tab allows the Salt and Isotherm dialog to be
modified (not to be used unless advised by SMS).

14.3.31 Custom2 Tab

Selection of this tab allows the text ‘PLOT:’ to be prepended
to the Report and Plot titles and intervening spaces to be
replaced by underscores in the titles themselves (not to be
used unless advised by SMS).

Note: Some tabs abowe are also used by the Isotherm
Analysis Suite which is a separate suite to the DVS Std/Adv
Analysis. The specific tabs are Phrases, CFR User ID, Block
CFR Analysis, Wrap Merge and Custom 2.

191



DVS Standard Analysis Suite v7.6 - User Manual

15 DVS Analysis Suite Info e

The DVS Information module is a simple feature that allows
the user to determine which version of the Analysis Suite is
installed.

(3]

Clicking the DVS Information module button calls up the

dialogue screen shown below.

This shows which wersion of the Analysis Suite is installed
and whether it is the Standard or Advanced edition.

I o

(=]

DVS Analysis Suite

Yersion 7.6.0.5 (Standard, x36)
surface Measurement Systems Lkd UK 1996-2021

oK, License

Figure 15.1: DVS Analysis Suite Info dialog screen.

When the DVS Analysis Suite is first installed, clicking OK on
the Info dialog screen above may prompt further dialog
screens to appear. If Windows Vista or later is being used
some of these dialogs will NOT appear.

Clicking License allows the license information to be viewed.
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Unlocking
Some of these additional screens allow the DVS
Analysis Suite to be unlocked (released) after initial
installation. In the case of Windows Vista or later there
is a different procedure to be followed. Until the DVS
Analysis Suite is released only the Info Button can be
used.

In the case of Windows Vista or later a Release Key
Application must be run. This can be found on the
software distribution media and can also be launched
from the SMS Launch Installer dialog.

The file release.doc describes this procedure, and can
be found on the software installation CD.

Copyright and Promotion

The other additional screens allow the Copyright and
Promotion string to be changed from the default SMS
phrase. Note that this string, if altered, only applies to
the Report and Plot spreadsheets — the Copyright
message on the main DVS Information dialog screen
remains unalterable.  Note that clicking the Close
button does not bring up the extra dialog screens.

Please also note that the Copyright and Promotion
screens also will appear if the Analysis Suite has been
re-installed after uninstallation.

If the OK button is clicked the dialog below is
presented:
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DS Bnalysis Suite (==

'.0.' Do youwish to set the Copyright phrase. It is currently
o Surface Measurement Systemns Ltd 1996-2021

The arnended Copyright phrase is appended to all your reparts and
plots using the

LS software but the DWS software uses its own Copyright phrase where
appropriate,

If you choose yes then you will be asked to enteryour Copyright phrase
and you will not be able to cancel this operation once confirmed but
also note that

changes to the Copyright phrase may be made via Settings (/7.1 and
higher).

If you choose no then the default Copyright phrase abowve
will be used until the next software re-installation or Settings change
(1.1 ar higher).

If you choose cancel then the default Copyright phrase abowe
will be used until you subsequently change it,

Figure 15.2: The DVS Analysis Suite Copyright dialog
screen.

If the No button is pressed the default SMS Copyright
message will become the permanent Report and Plot
Copyright message. Only a re-installation of the software
using the Uninstaller/Installer will allow it to be changed.

If the Cancel button is pressed the default SMS Copyright
message will become the temporary Report and Plot
Copyright message. If the wuser enters the DVS
Information macro at a later stage the same opportunity
to change the Copyright message will be presented.

If the Yes button is pressed the dialog screen shown

below is presented which allows the Copyright message
to be changed.
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-

DVS Analysis Suite ==

Enter the Copyright string that you wish to replace ok
Surface Measurerment Systerns Ltd 1996-2021 -

with, If all text is rermoved or cancel chosen then Cancel
no Copyright string will be used,

= Surface Meazurement Sps

Figure 15.3: The DVS Analysis Suite Copyright input dialog
screen.

By clicking the OK button, whatever is in the edit box
becomes the permanent Copyright message; either the
SMS default (if the user makes no change); or a different
Copyright message (if the user makes a change); or
nothing at all (if the user deletes the SMS default and
enters nothing in its place).

Clicking the Cancel button will result in the process of
changing the Copyright message being cancelled. This
same action is initiated if the close button on the title bar
is used. Being allowed to change the Copyright message
in this manner is only awailable while the Copyright
message remains at its default value. If changed from the
default value then only by using the Settings dialog or re-
installing using the Uninstaller/Installer can a subsequent
change be made.

After pressing OK or Cancel or the close button the
dialog below is presented:
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DVS Analysis Suite (22

'.6.' Do you wish to set the Promotion phrase, Itis currently
"~ Dynamic Vapor Sorption

The armended Prormotion phrase is appended to all your reports and
plots using the

LS software butthe DWS software uses its own Promotion phrase
where appropriate,

If wou choose yes then you will be asked to enter your Promaotion
phrase

and you will not be able to cancel this operation once confirmed but
also note that

changes to the Promaotion phrase may be made via Settings (v7.1and
higher).

If you choose no then the default Promotion phrase abowve
will be used until the next softuare re-installation or Settings change
(w71 arhigher),

If you choose cancel then the default Promotion phrase abowve
will be used until you subsequently change it,

Figure 15.4: The DVS Analysis Suite Promotion dialog
screen.

If the No button is clicked, the default SMS Promotion
message will become the permanent Report and Plot
Promotion message. Only a re-installation of the software
using the Uninstaller/Installer will allow it to be changed.

If the Cancel button is pressed the default SMS
Promotion message will become the temporary Report
and Plot Promotion message. By subsequently entering
the DVS Information macro, the same opportunity to
change the Promotion message will be presented.

If the Yes button is pressed the dialog screen shown in

Figure 14.5 below is presented which allows the
Promotion message to be changed:
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-

DWS Bnalysis Suite

Erter the Prarmotion string that you swish to

replace

Dynarmic Wapor Sorption Cancel
weith, If all textis rermowved or cancel chosen then

no Promotion string will be used.

Figure 15.5: The DVS Analysis Suite Promotion input dialog
screen.

By clicking the OK button, whatever is in the edit box
becomes the permanent Promotional message; it will be
either the SMS default (if the user makes no change); or a
different Copyright message (if the user makes a change);
or nothing at all (if the user deletes the SMS default and
enters nothing in its place).

Clicking the Cancel button will result in the process of
changing the Promotion message being cancelled. This
same action is initiated if the close button on the title bar
is used. Being allowed to change the Promotion message
in this manner is only available while the Promotion
message remains at its default value. If changed from the
default value then only by using the Settings dialog or re-
installing using the Uninstaller/Installer can a subsequent
change be made.
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16 Appendix A —Installation
Instructions

The installation instructions for the DVS Analysis Suite differ
depending on seweral factors. These factors include:
e The wersion of Windows and/or Excel being used
e If the user account that is being used with the DVS
Analysis Suite has Administrator privileges
e Whether the auto-run procedure automatically starts
up when the CD is inserted into the CD-ROM

The install instructions are divided up into the following
sections:
e Installation Instructions for User Accounts with
Administrator Privileges or any account on Vista
e Installation Instructions for Non-Administrator User

Accounts

e DVS Analysis Suite Installation Instructions (XP or
earlier)

e DVS Analysis Suite Installation Instructions (Vista or
later)

e Important note for using Excel 2007

The DVS Analysis Suite is protected and instructions are
listed below to UNLOCK this protection. Upgrades may
require this process to be repeated

Note: The auto-run procedure, if present, launches the SMS
Installer Menu dialog when the CD is inserted into the CD-
ROM drive. This dialog provides access to the actual DVS
Analysis Suite installer. The DVS Analysis Suite Installation
Instructions section should be followed whether or not the
auto-run procedure starts.

Note: Do NOT use RunAs to install the DVS Analysis Suite.

Note: Excel must not be run in Admin mode when installing.
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Note: Excel must not be run with UAC off when installing.

Note: For Excel 2013 and higher release s/w before use.

16.1 Installation Instructions for User
Accounts with Administrator
Privilegesor any Accounton Vista

This case is applicable to Administrator logons on
Win2000/XP when only the single Administrator logon will be
used with the DVS Analysis Suite or any account on Vista.

When the DVS CD is placed in the CD drive the auto-run
procedure should launch. Select “Launch Installer” and follow
the steps in the DVS Analysis Suite Installation Instructions
(XP or earlier) section below or in the case of Vista follow the
steps in the DVS Analysis Suite Installation Instructions (Vista
or later) section below.

16.2 Installation Instructions for Non-
Administrator User Accounts

This case is applicable to non-administrator logons on
Win2000/XP but initially requires an administrator to logon
and install the DVS Analysis Suite software.

Note: Whenever Install is mentioned in the steps below follow
the steps in the DVS Analysis Suite Installation Instructions
(XP or earlier) section before returning to this section.

Although this manual deals with the Standard DVS Analysis
Suite the instructions are given for both Standard and
Advanced DVS Analysis Suites in case both are installed at
the same time.
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Step 1:

Step 2

Step 3:

Step 4:

Install on an admin account the DVS
Standard and/or Advanced Analysis Suite.

Do NOT give a non-admin account admin
privileges, use a proper admin account.
Choose NOT to install the Database if
installing the DVS Advanced Analysis Suite.

After step 1, both the DVS Analysis Suites
MUST be UNLOCKED before they are
subsequently remowved from this account.

If only the DVS Standard Analysis Suite is
installed then it must be unlocked. If both the
DVS Standard and Advanced Analysis Suites
are installed then both must be unlocked.

If the DVS Analysis Suites are not to be used
on the admin account they may now be
uninstalled from that account.

The DVS Advanced Analysis Suite will issue
a warning that there is no database to
uninstall. This is normal and may be ignored.

Install the DVS Analysis Suites on every non-
Admin account that requires them.

The DVS Analysis Suites will issue a warning
that a full install is not possible. This is normal
and may be ignored.

Choose to install the Database for the DVS
Advanced Analysis Suite.

Step 5 (Optional): If the DVS Standard Analysis Suite

has been installed test the DVS Isotherm
Manager to check that the DVS Standard
Analysis Suite has been unlocked.

Step 6 (Optional): If the DVS Advanced Analysis Suite

200

has been installed test the DVS Database
Manager to check that the DVS Advanced



DVS Standard Analysis Suite v7.6 - User Manual

Analysis Suite has been unlocked and that
the database can be accessed.

16.3 DVS Analysis Suite Installation
Instructions (XP or earlier)

The DVS Analysis Suites can be installed from the installer
disk by performing the following steps:

Step 1: Double click on ‘Install.xIs’ if auto-run failed to
start.
With Excel 97 or higher you may be prompted
with a message similar to: “This workbook
you are opening contains macros. Some
macros may contain viruses that could be
harmful to your computer”. If this occurs click
on ‘Enable Macros’ and continue with the
installation at Step 2.

Step 2: Click on ‘Install DVS Analysis Suite’.

With both the DVS Standard and Advanced
Suite you will be asked to accept the licence
agreement.

Step 3: When the installer informs you that “Add-
in name’ was installed successfully” click on
‘OK’ to complete the installation.

Step 4: With both the DVS Standard and Advanced
Suite you must send to SMS the Software
Product Codes which will enable SMS to
issue Software Release Codes. The Software
Product Codes are obtained from the "Info"
button. This is also where the Software
Release codes should be used.
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16.4 DVS Analysis Suite Installation
Instructions (Win 7 or later)

The DVS Analysis Suites can be installed from the installer
disk by performing the following steps (some steps are not
offered during a re-installation):

Step 1 After DVS Analysis CD is placed in CD drive
click Run autorun.exe in the following dialog.

E AutoPlay EI = @

% DVD Drive (D:) DSN2R070101

[T] Always do this for software and games:
Install or run pregram from your media

RUN aUtorun. exe
Publisher not specified

General opticns

Open folder to view files

using Windows Explorer

Wiew more AutoPlay options in Control Panel

Step 2: Click Launch Installer in the following dialog.

SMS DVS Software (|

Press a buttan below to select an appropriste aperation.

m E——— This willlaunch the soitvare installer
m Launch Uninstaler This will launch the saftware uninstaller
, Software Felease Fraadme | THs document descibes hor to relesse the
’ software alter installation

This will launch the Release Key App [Required
only for Keys on Yista o later]

SURFACE Manual Install Readhe This document desaribes how to manually start

MEASUREMENT) the installer [Oniy use if Launch Installer fais)
SYSTEMS Browse Brawse the contents of this CD (.0, Software
Manual with full Installation Intructions)
S Site This is the SMS home page

Launch Release Key App |
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Step 3: When Excel is launched with Install.xls click
Enable Content.
=] 5 installds [Read-Only] [Compatibility Mode] - Excel 7@ - &8 %
FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW ADD-INS Sign in
oy s
D B Arial -l - . . . H
Paste E% — Fin &
. W B Format- &~ Select=
1 SECURITY WARNING Macros have been disabled. Enable Content x
A100 he fe v
A B C D E F G H J K L M N 4] -

2
: DVS Analysis Suite Installer

12 Install DVS Analysis Suite
13

Installer ® <

=] M -—————+ 100%
=

Step 4: The following dialog may be presented
instead of the previous one and if this is the

case then Enable Macros.

Microsoft Excel Security MNotice @

@ Microsoft Office has identified a potential security concern.

Warning: It is not possible to determine that this content came from
a trustworthy source. You should leave this content disabled unless
the content provides critical functionality and you trust its source.

File Path: | painstall.xls

Macros have been disabled. Macros might contain viruses or other
security hazards. Do not enable this content unless you trust the
source of this file,

More information

Enable Macros I [ Disable Macros
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Step 5: Click Install DVS Analysis Suite.
[xal=] : install s [Read-Only] [Compatibity Mode] - Excel 7@ - x
FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW ADD-INS Sign in
X . .
- Arial -0 - H
= - = - - Find &
¥ EiFormat - &+ Select -
Al - f v
A B C D E F G H 1 J K L M N o] o

DVS Analysis Suite Installer

12 Install DVS Analysis Suite
13

Installer @ Fl v

Step 6: If a dialog is presented stating that the .Net
Framework is not installed Click No otherwise
skip to step 12.

DVS Analysis Suite Installer Xy

\ The DVS Analysis Suite add-in requires the \Met Framework 4.0 or higher
" (includes DVS Advantage Plus).

The .Net Framework version required does not appear to be installed.
The .Net Framework required is v4.0 30319,

The DVS Analysis Suite Import functionality will not work without the
Met Framework 4.0 or higher installed!

Do you want te install the DVS Analysis Suite anyway?

Step 7: Find dotNetFx40_Client_x86_x64.exe on the
CD and double click to run (or DotNetFXexe
if .Net Framework 1.1 in dialog).

204



DVS Standard Analysis Suite v7.6 - User Manual

@Qv “ Support Installation Files » Dothiet v ~Tép][ 52 3
P =« [ @

4| Documents P Name - Date modified Type Size
& Music

il Pictures:

B videos

48 dotblatFd0_ Cliant 386 654.e00

& Computer
& Local Disk (C)
% OVD Drive (D) DSNZROTOL01
Acrobat Reader
Apphication Netes
ReleaseKeyApplication
SMS Coze Studies !
Support Installation Files |
Activex
Activex2
Dothetvi1
Dothiet vi0
InstalHANUsers
Oficez0?
Visual Basic 5 Run-times

Application Sax 410 ME

% dotietFx40_Client 386 54 exe Dite modified: 22/05/2012 1521 Date created: 22/05/201215:21

Step 8: When the UAC prompt appears click Yes.

@ User Account Control @

7 Do you want to allow the following program to make

&/ changes to this computer?

% Program name:  dotMetFxd0_Client_x86_x54.exe
Werified publisher: Microsoft Corporation
File origin: CD/DVD drive

(%) Show details Yes | No |}

Change when these notifications appear
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Step 9:

Step 10:

Step 11:

206

Check license terms and click Install to Install

the .Net Framework.

2 Microsoft .NET Framewark & Client Profile Setup ol = =
.NET Framework 4 Client Profile Setup y
Please accept the license terms to continue. ﬁmef

MICROSOFT SOFTWARE

(95 have read and sccept e license termad

Download size estimate: 0MB

Download time estimates: Dial4Up: 0 minutes

Broadband: 0 minutes

~

ENEY

When .Net Framework installation is complete

click Finish.

“# Microsoft .NET Framework 4 Client Profile Setup

—

Installation Is Complete

MET Framework 4 Client Profile has been installed.

= =l

Return to Excel
Analysis Suite.

and Click Install

DVS
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= < installds [Read-Only] [Compatibility Mods] - Excel
EEl -OME | INSERT  PAGELAVOUT  FORMULAS ~ DATA  REVIEW  VIEW  ADDNS
%
el o -
Ep-
¥
Clipboard Font Alignment Number Styles
AL - £
A B c D E F G H | J

DVS Analysis Suite Installer

12 Install DVS Analysis Suite
13

Installer @ <

7 @ - x
Sign in
- Findl &
& Format- & - Select -
cells Editing -
L m i 0[5

Step 12: If a message is displayed stating that the
Visual Basic 5 Run times are not installed

click OK otherwise skip to step 19.

DVS Analysis Suite Installer

' installation.

@3 The install has determined that this systern cannot complete the

It appears that the Visual Basic 5 run times have not been installed.
Please install this software component and try this install again.

X5

Step 13: Find MSVBVM50.exe on the CD and double

click to run.
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KB )® ) Supporinstatation Files + Visus Basic 5 Run-times BEE

Organize v = Open = (0

Name

El MSVBVMS0.exe.

& Computer
& Local Disk (C)
% OVD Drive (D) DSNZROTOL01
Acrobat Reader
Apphication Netes
ReleaseKeyApplication
SMS Coze Studies !
Support Installation Files |
Activex
Activex2
Dothlet v1.1
Dethiet vi0
InstalHANUsers
Oficezn?
Visual Basic 5 Run-times

M MSVBVMS0.exe Date modified: 09/10/2002 1603 Date created: 09/10/202 16:03
& Aeplcaton Size 960 K8

Step 14: When the UAC prompt appears click Yes.

@] User Account Control @

) Doyouwantto allow the following program to make

& changes to this computer?

Program name:  msvbvm50.exe
[ Verified publisher: Microsoft Corporation

File crigin: CD/DVD drive

'::\:'::' Show details Yes l [ Mo ]

Change when these notifications appear

Step 15: Click Yes to install the VB5 Run times.
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VB Runtime Installation 3

Step 16: Click OK when VBS5 Install completes.
VB Runtime Installation @

:I The VE Runtime installation has completed successfully.

Step 17: Click This program installed correctly when
the Program Compatibility Assistant is
displayed.
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-] Program Compatibility Assistant (=3
This program might not have installed correctly

If this program didn't install correctly, try reinstalling using settings that
are compatible with this version of Windows.

’ﬁ Program: Win32 Cabinet Self-Extractor
‘i Publisher: Microsoft Corporation
Location: D:\Support Installation Files\Visua...\MSVBVM50.exe

& Reinstall using recommended settings

= This program installed correctly

Cancel

What settings are applied?

Step 18: Return to Excel and Click Install DVS
Analysis Suite.
2= s installxls [Read-Only] [Compatibility Mode] - Excel 7 @ - x
ERl HoME  INSERT  PAGELAYOUT  FORMULAS  DATA  REVEW  VIEW  ADDINS Signin
X - -
P (adal o - i
B ; . L Find &
~ [ Format ~ e - Select *
Clipboard = Font Alignment Number styes cais Edting P
AL - £ .
A B c D E F G H | J K L 1 N o[-

DVS Analysis Suite Installer

12 Install DVS Analysis Suite
13

Installer @ ] >
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Step 19: If a DVS Analysis Installer dialog is displayed
stating that Office 2007 (Office 12) or later
requires an SMS EXCEL.EXE.config file to be
deleted (or installed if .Net v1.1 is being used)
click Yes otherwise skip to step 21.

DVS Analysis Suite Installer 23

3 ] The install has determined that Office 2007 (Excel 12) or later is installed.
' Theinstall has also determined that the .Net Framework version
installed is 4,

This combination is not compatible with the operation of the DVS
Analysis Suite.

Excel can be made compatible with the DVS Analysis Suite by removing
a DVS cenfiguration file,

Do you want to remove the DVS configuration file (EXCEL.EXE.config)
from the Excel Application folder?

Step 20: When the UAC prompt appears click Yes.

%] User Account Contral @

@ Do you want to allow the following program from an
* unknown publisher to make changes to this computer?

Program name:  xl12cfgf.exe

Publisher: Unknown
File origin: CD/DVD drive
(%) Show detsils ves [ Ne

Change when these notifications appear
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Step 21:

Step 22:

displayed click Accept.

When the SMS License agreement dialog is

SMS License Agreement

SMS License Agreement

=

SURFACE MEASUREMENT SYSTEMS SOFTWARE LICENSE TERMS

1. DEFINITIONS

a) "Software” means one o more programs capable of operating on  controleer,
pracessor or other harduware Product (Device”). Software i either a separate
not removable in normal operation (Firmuare")

b) "SMS" Means (i) Surface Measurement Systems, North America, a company
organised under the laws of the State of Pennsylvania if the SOFTWARE is

the Urited Kingdom.

<) "Use” means storing, loading, instaling, executing, or displaying Software ona
Device.

Customer's order. "Custom Products™ means Products modified, designed or
manufactured to meet Customer requirements.

SMS in its quotation, inveice or other documentation. Each Software License has

Product, induded with another Product (‘Bundled Software), or fixed in a Device and

manufactured in North America.; (i) Surface Measurement Systems Lid, a company
organised under the laws of the United Kingdom if the SOFTWARE is manufactured in

d) "Products” means hardware, Software, documentation, accessories, supplies, parts
and upgrades that are determined by SMS to be avaiable from SMS upon receipt of

) "Software License” means the Use authorization(s) for the Software specified by

il
)

[VMEASUREMENT

Dedine
=]

Please read the software license agreement above

Accepting the agreement wil instal the software.
Dedining the agreement will retun to the installer.

If a UAC prompt appears click Yes.

T

@

@ User Account Control

Do you want to allow the following program from an
unknown publisher to make changes to this computer?

Program name:  setup.exe
Publisher: Unknown
File origin: CD/DVD drive

==

(™) Show details

Yes || No

Change when these notifications appear

Step 23: When DVS Analysis
installation was successful click OK.
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DVS Analysis Suite Installer [E3m]

'0' DWSSHL . KLA was installed successfully.

Step 24: Open Excel, click DVS Info button then click
OK.

s -

[

DVS Analysis Suite

Yersion 7.2.0.4 {Standard)
Surface Measurement Systems Led UK 1996-2017

K

Step 25 If the software is locked click OK otherwise
skip all further steps.
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DVS Analysis Suite
Yersion 7.2.0.4 (Standard)
Surface Measurement Systems Limited

5 wWharfside, Rosemont Road
Alperton, Middlesex HAQ 4PE

Tel. +44 20 5795 9400

email: Releasekeys@smsuk.co.uk

User Account is NOT Admin **Software LOCKED**  User Account is NOT Admin

LUze Adrmin Account to Unlack Use Adrrin Account to Unlack

0K,

Surface Measurement Systems Ltd UK 1996-2017

Step 26: Find ReleaseKeylnstallApplication.exe on the
CD and double click to run.

@\:jv| « DVD Drive (D) DSN2RO70101 » ReleaseKeyApplication » -]

Organize ~ =) open

5] Documents * Name Date modified
@' Music

J 0151114 Filefolder
& Pictures

B v & ReleaseKeyInstaliApplication.exe 05/05/20151415  Application 2
aees [ ReleaseKeylnstallApplicstion.cxemanifest  14/05/20151805  MANIFEST File

| ReleaseKeyApplicationSeriesl 08/0

% Computer
&, Local Disk (C)
£ DVD Drive (D) DSN2RO70101
Acrobat Reader
Application Notes
ReleaseKeyApplication
SMS Case Studies
Support Installation Files
ActiveX
ActiveX2
| DotNetwll
| DotNet w40
! Instal4AllUsers
| Office2007
| Visual Basic 5 Run-times
- 4 . L3

=Y  ReleaseKeyInstallApplication.exe Date modified: 05/05/2015 14:15 Date created: 05/05/2015 14:15
4 Application Size: 206 KB
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Step 27: When the UAC prompt appears click Allow.
@ User Account Control @

o

U Do you want to allow the following program from an
" unknown publisher to make changes to this computer?

Program name:  ReleaseKeylnstallApplication.exe

Publisher: Unknown
File origin: CD/DVD drive
(v) Show details ves | [ No
Change when these notifications appear
Step 28: When the ReleaseKeyInstallApplication

launches send the Software Details to SMS.
(Although the panel quotes v6.0.0 the one on
the CD is valid for any v7).
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E 5MS5 Release Key Application

To release your software

1. Email the software details belaw ta: Releasek evs@zmeuk. co.uk Ernail

2. SMS will email pou a Release Key. Copy

3. Copy the release key inta the coresponding test box below.

4. Click the Activate button to activate your software.

Standard Software

Software Details :

Wergion : [DWS Standard Analysiz Suite +7.0.0]
PC Machine Mame : [UKSWR AW 2K02KC13]
045 : Mwindows 7]

Product Code : [D992B 44833FTIEFE]

Felease Key: | Activate

SMS Release Kep App Ser 2 1.0 © Surface Measurement Systems Ltd UK 2008-2015

Step 29: Enter the key and click Activate.
%/ SMS Release Key Application EI@

To release your software

1. Email the zoftware details belaw ta: Feleasek evs@amsuk. co.uk Email

2. SMS will email you a Release Key. Copy

3. Copy the release key into the coresponding text box below.

4. Click the Activate button to activate your software.

Standard Software

Software Details :

Wersion : [DWS Advanced Analyzis Suite +7.0.0]
PC tMachine Name : [UKSWR AW 2K02KC13]
045 : fwindows 7]

Product Code : [FEOD2E 7001 AE7EF0]

Felease Key: | 89892182c134b93aa Activate |

SMS Release Key App Ser 2 +1.0 @ Surface Meazurement Systems Lid UK, 2008-2015
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Close the ReleaseKeylnstallApplication panel

then re-open it.

@ 5M5S Release Key Application EI@

To release pour software

Standard Software

5M5 Release Key App Ser 2 1.0 @ Surface Measurement Syetems Lid UK 2006-2015

1. Email the software details below to: ReleaseKeps@smauk, co.uk,

2. 5M5 will email you a Release Key

3. Copy the release key into the coresponding text box below

4. Click the Activate button to activate vour software.

Software Detals :

“ersion : [DWS Standard Analysis Suite v7.0.0]
PC Machine Mame : [IKSWR -/ 2K02KC13]
045 : Mwfindows 7]

Froduct Code : [D992B44833F79EFE]

Release Key: | ED74FC3035ED4DCF |

Step 31:

Open Excel, click DVS Std Info button then

DVS Analysis Suite

Version 7.2.0.4 (Standard)
Surface Measurement Systems Lbd UK 1996-2017

click OK.
5

Ok

Step 32:

Click Cancel at Copyright query.
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DS Analysis Suite [==3a]

'.o.' Do youwish to setthe Copyright phrase. It is currently
o Surface Measurement Systerns Ltd UK 1996-2016

The amended Copyright phrase is appended to allyour reports and
plots using the

DS software but the DVE softiare uses its own Copyright phrase where
appropriate,

Ifyou choose yes then wou will be asked to enteryour Copyright phrase
and you will not be able to cancel this operation,

Ifyou choose no then the default Copyright phrase above
will be used until the next software re-installation,

Ifyou choose cancel then the default Copyright phrase abowve
will be used until you subsequently change it

Yes No

Step 33: Click Cancel at Promotion query.
DVS Analysis Suite =

'..;0' Do you wish to set the Promotion phrase, Itis currently
WS- The Sorption Solution

The amended Promotion phrase is appended to all your reports and
plots using the

LS softuvare butthe DVWS software uses its owwn Promotion phrase
uvhere appropriate,

Ifyou choose yes then you will be asked to enter your Promaotion
phrase
and you will not be able to cancel this operation,

If you choose no then the default Promotion phrase above
will be used until the next softaare re-installation,

If you choose cancel then the default Promotion phrase above
will be used until you subsequently change it.

Yes Mo Cancel

218



DVS Standard Analysis Suite v7.6 - User Manual

16.5 Importantnotefor Excel 2007 or
higher

When installing the DVS Analysis Suite on Excel 2007 or
higher (and where the latest DVS support s/w is NOT
available on the CD) there is a possibility that more than one
DotNet Runtime will be installed.

In this case, when Excel is launched it will access the highest
DotNet Runtime it can find and prevent access to all other
lower versions. This means that DotNet 1.1 would not be
loaded and the DVS Analysis Suite would NOT be able to
perform DVS data (.DAT) Imports (all other functionality would
work).

This can be overcome by placing a config file in the Excel
Application Sub-Folder - when the Analysis Suite installer is
launched and detects Excel 2007 it will offer to deploy the
config file (EXCEL.EXE.config).

It is important to click YES to installing this config file to
enable the Analysis Suite to import raw DVS data files!

Howewer if the latest DVS support s/w is available on the CD

AND the config file has been previously deployed the installer
will prompt for this file to be deleted.

16.6 ImportantnoteaboutExcelFile
Formats

Excel 2003 or earlier uses the “.xIs” file format which is very
fast compared to the file formats of Excel 2007 or later.
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The maximum number of rows of data that the “.xls” file
format can handle is 65536 — 1 (65535 effective rows of data).
In addition a small number of these rows are header rows.

It is highly recommended that if the 65535 limit is never
broken that the “.xlIs” file format is used. This is especially true
for the CFR wversion of the Analysis s/w where it can take
roughly 10 minutes to save (or open) a file of this size. This is
a current limitation of the s/w protecting files within Excel.

16.7 DVS Analysis Suite Installation
Instructions for multiple Users (Win 7 or
later)

Where multiple Windows Users will access the Analysis Suite
an Install for all users is available in folder InstallForAllUsers
within the Support Installation Files folder on the CD.

Double click the Setup.exe file and follow the instructions.
Notes:-

1) Apart from .Net v4.x any dependencies will be
requested to be installed if they are not already
installed

2) The Release Key is still a separate utility

3) If the distribution is copied from the CD the relative
location of Setup.exe to the folders on the CD must
be retained

4) If Setup.exe is moved from the CD but the folder
structure is not retained it will request the folder in
which the s/w in available

5) There is NO multiple user uninstall

6) Currently the feature is only available for non-CFR
slw
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17 Appendix B — System
Requirements

17.1 System Requirements

Hardware
Win 7/8/10: Dual Core 1.8 GHz or higher
Win 7/8/10: 2+ GB RAM

Software

Office (English) x32/x64: Office® 2010/13/16/19 (Not CFR).
Windows (English): Windows® 7/10.

.NET Framework v1.1 or 4.0 (latter used by default)

Internet Explorer v5.01 or later (depends on Windows
version).

Note: There may be additional hardware or software
requirements depending on the wversion of Windows or Office
in use.

17.2 Tested Windows/Excel
Combinations

This version of the DVS Analysis Suite has been tested using
the following combinations of Windows (64 bit) and Excel:

MS Excel Version MS Office Version Win Version

Excel 2019 x32/x64 Office 2019 x32/x64 Win 10 Pro

Excel 2021 x32/x64 Office 2021 x32/x64 Win 10/11 Pro

Note: Although not listed in the table abowve this wersion
should also be compatible with appropriate combinations of
XP/Vista/7/8/10 and Office 2003/2007/2010/2013/2016/2019.
While SMS no longer support the use of XP/Vista/Win 8 and
Office 2003/2007 there are no known issues with using the
analysis s/w on these obsolete Windows/Office combinations.
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18 Appendix C — Customer
Support

If you experience any problems with this product please
contact your local supplier.

Contact SMS at the following locations —

United Kingdom
www.surfacemeasurementsystems.com

Surface Measurement Systems Limited

5 Wharfside, Rosemont Road

Alperton

Middlesex HAO 4PE

Phone: +44 020 8 795 9400

Fax: +44 020 8 795 9401

E-mail Support@SurfaceMeasurementSystems.com

USA and Canada
www.surfacemeasurementsystems.com

Surface Measurement Systems NA

2125 28th Street SW

Suite 1

Allentown PA 18103

Phone: (610) 798 8299

Fax: (610) 798 0334

E-mail Support@SurfaceMeasurementSystems.com

222


mailto:Support@SurfaceMeasurementSystems.com
mailto:Support@SurfaceMeasurementSystems.com

