[M] micromeritics’

Physi ViewCalce

Operator Instructions

May 2009



Microsoft Excel is a registered trademark of Microsoft Corporation.

Copyright Micromeritics Instrument Corporation 2009.



Physi ViewCalc Product Description

Product Description

The Physi ViewCalc tool enables you to import, enter, or copy and paste an isotherm data set
into Excel and use the following data reduction methods to manipulate data and produce plots
and data overlays.

* BET surface area
* Langmuir surface area
e t-Plot

License

Before using this software, review the License for the terms of usage.

Isotherm Data and Overlay Isotherm Data

You may import, copy and paste, or manually enter data from one isotherm data set. The tool
comes with a sample isotherm data file that contains results from a carbon reference material
analysis. You may select a different isotherm data file at any time. Only one isotherm data file
may be used at a time.

You may select up to five data sets to be overlaid on the isotherm data for each type of data
reduction. The name of the overlaid file appears in the legend below the graph.

When you import an Overlay Isotherm Data File, the raw data are imported into a worksheet
containing the following columns:

Column A: Absolute Pressure (mmHg)

Column B: Relative Pressure (p/p°)

Column C: Quantity Adsorbed (cm3/g STP)

Column D: Time - Hours since the beginning of the analysis at which the point was recorded

Column H: The name of the gas in the data file
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Product Description Physi ViewCalc

Isotherm Menu

The Isotherm menu appears in the menu bar at the top of the screen in Excel 2003 and under
the Add-ins tab in Excel 2007. The following commands are available from this menu:

Show Isotherm
Show BET
Show Langmuir
Show t-Plot

These commands enable you to view the associated worksheet.
Import Isotherm Data

Enables you to select a different isotherm data file.

Import Overlay Isotherm Data

Enables you to select one or more data files to be overlaid on the isotherm data file. When
you import an overlay file, it is added to the Overlays list which appears when you choose
the Add/Remove Overlays function.

Create Overlay Sheet

Enables you to create a blank overlay sheet with the columns labeled as described
previously.

Add/Remove Overlays

You may select this function when a graph is displayed in the current worksheet. A dialog
box displays that allows you to select up to five overlay files from drop-down lists. You
may also remove an existing overlay file by double-clicking its name in the list.

Refresh
Restores the data in tables to their original imported format.

Create Isotherm Chart
Create BET Chart
Create Langmuir Chart
Create t-Plot Chart

These commands enable you to recreate Isotherm, BET, Langmuir, or t-Plot graphs if they
were removed.
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Physi ViewCalc Isotherm Data Worksheet

Isotherm Data Worksheet

Isotherm Data Table

The Isotherm Data Table contains three columns: Absolute Pressure, Relative Pressure, and
Quantity Adsorbed. The table contains both adsorption and desorption points. The last
adsorption point in the table is highlighted in green.

Isotherm Data Graphs

Two graphs are shown on each worksheet: linear and logarithmic. Linear X-axes begin at zero;
logarithmic X-axes begin at the selected data point. The name of the overlaid file is shown in
the legend below the linear graph.
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Isotherm Data Worksheet Physi ViewCalc

Methods of Adding Isotherm Data

You may add data to the Isotherm Data Table in one of several ways:

* You may import isotherm data. The data to be imported must be in one of the following
formats.

Format Description

ISO This file format is used by some Micromeritics gas adsorption
applications to export isotherm data. This is a CSV (comma
separated value) file with the following columns of data:
Absolute Pressure, Relative Pressure, Volume Adsorbed, and
run time.

TXT This file format contains some lines of header information, and
then the isotherm data. On loading this file, you are prompted
to select the data in columns A through D, the starting line of
data, and the type of delimiters in the file. The defaults are
setup to support the export format of Micromeritics gas
adsorption software.

*  You may copy data from a text file and paste it into the table.

* You may manually enter data into the table.
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Physi ViewCalc Isotherm Data Worksheet

Importing Isotherm Data in ISO Format

1. Open the Isotherm Data worksheet.
2. Click Isotherm > Import Isotherm Data on the menu at the top of the screen.
3. The Open dialog displays. Select one or more ISO files, then click Open.

4. A dialog box enabling you to enter a gas is displayed.

x
ISO_003

Nitrogen j
[~ apply to All Selected Files )
Submit

5. Select a gas from the drop-down list. If you selected more than one file, you can click the
Apply to All Selected Files box to apply the same gas to all data files.

6. Click the Submit button to apply the gas and close the dialog box.

7. The table and graphs are populated with data from the isotherm file and a worksheet
containing the data in the isotherm file is added to the project.

hbsoft Excel - Physi YiewCalc.xls [Signed, unverified]
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Isotherm Data Worksheet Physi ViewCalc

Importing Isotherm Data in TXT Format

Open the Isotherm Data worksheet.
Click Isotherm > Import Isotherm Data on the menu at the top of the screen.
The Open dialog displays. Select one or more TXT files, then click Open.

The Import Delimited Text File dialog box displays.

Import Delimited Text File |
Data in 15t column Data in 2nd column Data in 3rd column Data in 4th column
I Time L!I Absolute Pressure jl Relative Pressure jl Quantity Adsorbed j

Zi\Excel Data Reduction Tool\Physi ViewCalch13%_M2. TXT

Select First Line of Your Data
| 1:16 0000400 0.000000540  3.0523 L!

Delimiters
’;' Space  Tab € Comma ‘ Subrmit |

From the drop-down lists, select the data to be imported into Columns A through D (1st
column through 4th column).

Select the first line of data to be imported into the data table.
Click the appropriate radio button for the type of delimiters used in the file.

Click Submit.

Copy and Pasting Data or Manually Entering Data

You can edit and enter data using the following methods:

L]

L]

Delete data from the data table
Copy and paste data from a text file into the data table

Type data into the data table

Methods of Adding Overlays to an Isotherm

You may add overlays to isotherms in one of several ways:

You may import overlay isotherm data. The data to be imported must be in ISO or TXT
format.

You may select an overlay data file from data files that already exist in the Excel project.

You may create a new Overlay sheet and add data to it.
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Physi ViewCalc Isotherm Data Worksheet

Importing Overlay Isotherm Data

These instructions refer to ISO formatted data. To import TXT data, refer to
“Importing Isotherm Data in TXT Format” on page 6.

1. Open the Isotherm Data worksheet.
2. Click Isotherm > Import Overlay Isotherm Data on the menu at the top of the screen.
3. The Open dialog displays. Select one or more files, then click Open.

4. A dialog box enabling you to enter a gas is displayed.

x
ISO_003

Nitrogen j
[~ apply to All Selected Files )
Submit

5. Select a gas from the drop-down list. If you selected more than one file, you can click the
Apply to All Selected Files box to apply the same gas to all data files.

6. Click the Submit button to apply the gas and close the dialog box.

7. Click the Add/Remove button at the top of the worksheet to display the Overlays dialog

box.
TR %
Isotherm Data

Overlay 1 150_75M5_B_1 =l
Overlay 2 nfa

150_75M5_B
Ovetlay 3 IS0 138 N2

150 75MS5 B 1

Overlay 4 150_00z2

COverlay 5 _'_l

Double click in overlay drop down ko remove existing overlay  Close |

8. Click an arrow to display a drop-down list of overlay data files. Select the desired files.
(To remove a file, double-click its name in the list.)

9. Click Close to close the dialog box.

10. The data from the file are overlaid on the isotherm data in the graphs.
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Isotherm Data Worksheet Physi ViewCalc

Selecting an Existing Overlay Data File

To select data from a file that is currently in the Excel project, follow Steps 8 through 11 on the
previous page.

Creating a New Overlay Sheet

1. Click Isotherm > Create Overlay Sheet on the menu at the top of the screen to display a
new worksheet. Columns A through D are labeled as follows:

Column A:
Column B:
Column C:

Column D:

Absolute Pressure (mmHg)
Relative Pressure (p/p°)
Quantity Adsorbed (cm3/g STP)

Time - Hours since the beginning of the analysis at which the point was

recorded. This data is not used in calculations, so this column can be left
blank.

Microsoft Excel - Physi YiewCalc.xls [Signed, unverified]

IE_] File Edit Wew Insert Format Tools Data  Window  Isotherm  Help
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| 1 |Absolute |Relative F Quantity / Time Gas Nitrogen

2
= Impaortant Instructions!

4
=il After pasting data in this sheet, you must
| B | click the Refresh ISO List button Below.
| 7 Data in columns MUST be consistent with given column headers!
-2 Refresh ISO List r
10|
11

12

2. You can import data, enter data, or copy and paste data into the worksheet.

The data you enter in the columns must be consistent with the column headings.

The program assumes that adsorption data are monotonically increasing and that
desorption data are monotonically decreasing.

/ 7/
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Physi ViewCalc Isotherm Data Worksheet

3. Ifyou import a TXT file, the following dialog box displays.

Import Delimited Text File ) |
Data in 15t column Data in 2nd column Data in 3rd column Data in 4th column
I Time jl Absolute Pressure jl Relative Pressure jl Quantity Adsorbed j

Zi\Excel Data Reduction Tool\Physi ViewCalch13%_M2. TXT

Select First Line of Your Data
| 1:16 0000400 0.000000540  3.0523 j

Delimiters
’;‘Space  Tab € Comma Subrmit |

o

. Select the data to be imported into Columns A through D (1st through 4th columns).
b. Select the first line of data you want to include in the data table.

c. Select the type of delimiters in the file.

d. Click Submit.

4. Ifyou manually entered or copied and pasted data into the columns, click the Refresh ISO
List button.

5. The worksheet will now be added to the Add/Remove Overlays list.

Selecting a Different Gas

N

On the Isotherm Data worksheet:

1. Click in the row below the Update All Gas button. An arrow appears. Click the arrow to
display a list of gases.

Gases are added to the project on the Parameter Worksheet.

2. Select the desired gas from the list. The gas is changed for the isotherm.

3. Ifyou wish to have the gas you selected apply to all reports, click the Update All Gas
button.
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Data Reduction Worksheets

Type of Data Reduction Worksheets

The Physi View Calc tool supports three methods of data reduction:

e The BET calculation obtains the sample surface area value by determining the monolayer
volume of adsorbed gas from the isotherm data.

e The Langmuir calculation determines the surface area of a sample by relating the surface
area to the volume of the gas adsorbed as a monolayer.

*  The t-Plot calculation allows quantitative analysis of the area and total volume ascribed to
micropores. Matrix area, the area external to micropores, is directly determined and often
proves to be a valuable way of characterizing complex mixed materials.

Selecting Overlay Files

You may select up to five files to overlay on the primary data file. Refer “Methods of Adding
Overlays to an Isotherm” on page 6.

Viewing Analysis Results and Parameters

Analysis raw results and parameters are shown above the data table.

E mlcl"tlma‘ltlcs' AddRemove Overlays

| WINW.ITCT OIer e S.cotn

Minimum/Maximum |-=/ 25
Analysis 1 min. max -
Fit Data Limits 0.015255688 0.103959526
Experimental Data Limits 0.005 0.
BET Surface Area {m*:’g} 613.6214821 3.430340275 +
C -549.708738
am {cms.-'g STP) 1409587517 Analysis results
Slape (gicm® STR) 0.007107179 0.000038 +- and parameters
Y-Intercept (aicm® STP) -0.00001 2906 9.85574E-06 +-
Correlation 0.999795567
Maolecular CSA (nmz) 0162 Nitrogen
BET Data Isotherm Data Souce: 13X_N2
Tuantiy
Relative Pressure Adsorbed 10" p-1)]
nip°) {cm’ig STP) {gicm’ STP)
0.008068979 149.0307 5.45835E-05
0.011780373 160.5084 7.92028E-05
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Physi ViewCalc Data Reduction Worksheets

You may change the gas as follows:

1. Click in the gas cell.

2. An arrow appears. Click the arrow to display a drop-down list of gases.
3. Click the desired gas.

When working with t-Plots, you may also select a different thickness curve.

Micropore Volume (cm®/g): 0.438425522

Micropore Area {m?/g): 1101.7088

External Surface Area (m®/g) 153.8131

Molecular CSA (nm?) 0.162 Nitrogen
Malecular DCF 0.0015468

Surface Area Correction Factor 1

Total Surface Area (M) 1256621892

Thickness Curve | Harkin-Jura l:i
t-Plot Surface Area (miiy) 0.014837573 | Halse:

Slope (crtig-A STP) 9.943956377 | Broekoff-de Boer
Y-Intercept (crm’ly STR) 283.440342941 | Carbon Black ST5A
Carrelation 0,97 6455305 ser Defined

1. Click the Thickness Curve cell.
2. An arrow appears. Click the arrow to display a drop-down list of thickness curves.

3. Click the desired thickness curve.

Thickness curve parameters can be edited on the Parameter Worksheet.

May 09
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Physi ViewCalc

Selecting Data Points

Ei micromeritics’

L WWW.ITHCT OIMeTTHe s, coim

AddRemove Overlays

Minimum/Maximum
Analysis

-

min. max

Fit Data Limits

0.015255688

0.103959526

Y-Intercept (aicm® STP)
Carrelation

Experimental Data Limits 0.005000000 0.500000000
BET Surface Area l[m*.-'g} 1255.521892 8.109721363 +
c 2119.345366

Om i cms.-'g STP) 288.4136292

Slape (gicm® STP) 0.003465607 0.000021 +-

0.000001636
0.999343442

6.81149E-06 +-

Maolecular CSA (nm") 0162 Nitrogen
BET Data Isotherm Data Souce: CARBSV-G
Tantiy
Relative Pressure Adsorbed 1IQHp°ip-1)]
nip°) {cm’ig STP) {gicm’ STP)
0.00569561 2509413 2.2827E-058
0.006926744 2567133 2.727B9E-05
0.0081787045 2598842 317301E-05
0.009988278 3.80873E-05
001525568 5.62314E-05
a7 7.28415E-05
9.01228E-05

D P

You can select a range of data points to include in the report using the following methods:

e Use the up and down arrow keys located above the minimum and maximum relative pres-
sure cells to select the desired data range.

» Edit the values in the Fit Data Limits and Experimental Data Limits cells.

All data points from the main isotherm adsorption branch between the Experimental Data
Limits are shown in the table. The points between the Fit Data Limits are the ones used for the

calculation. These points are shown in green in the table.

12
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Parameters Worksheet

The Parameters worksheet enables you to add gases to the program, edit the parameters of
thickness curves, and enter user-defined thickness parameters.

Adding a Gas

Name Symbol DCF CSA

Argon Ar 0142 0.0012800
Mitrogen Mz 0162 0.00154658
Carbon Dioxide GO 0170 0.0018306
|Kryptan Kr 0.210  0.0012743

1. Click in the cell below the last gas listed in the gas table.

2. Enter the name of the gas and its symbol, Density Conversion Factor (DCF), and

Molecular Cross-Sectional Area (CSA nm?). The gas will now appear in the drop-down
gas lists.

Editing a Thickness Parameter

You can edit the parameters for the following types of thickness curves:

Halsey

I 0.333
I -5.000
- 1

In [p/p7]

- [ =D (

Harkins-Jura

! 0.500
I 13.9900

b= 1

| OEETD - log [p/p*]
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Broekoff-de Boer

log [p/p7] = -

Carbon Black STSA

—I- + | 0.1682| e

B

| -0.1137 | ¢

b= l 2. 9000 ! 6.4500 [p/p*] + l 0.8800 [p/p’F

To edit a parameter, click on the appropriate parameter and type the changes.

Thickness Curves

Type: Prm’1 Prm2 Prm3
Halsey 354 5 D335
Harkin-Jura 13.99 0.034 0.5
Broekoff-de Boer -16.11 01682 01137
Carbon Black STSA 293 B.45 0.8a

User Defined

Adding a User-Defined Thickness Curve

In addition, you can enter data and parameters for a User Defined thickness curve. Enter the
Relative Pressure and Thickness for each data point in the data table.

User Defined Thickness

Relative Pressure (p/p°) | Thickness (A)

0.009958275
0.015255685
0.020162657
0.025311861
0.02965112
0.034921001
0.040035932
0.044959311
0.050010123
0.075176831

0.103959526
M 13007 ANNR

3.637999296
3.756744385
3.544061852
3921671867
3.979543447
4.043142319
4.099539757
4.149963856
4.198503494
4.408065796

4.608951569
A TTAITEATAD

14
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