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About This Manual

This software user’s guide is intended to teachtheubasics of how to use Matec Applied
Sciences CHDF Version 3.2 Microsoft Winddwdased software package. This guide is
organized into three chapters. The first chaptgers installation of the software, how to
configure your CHDF instrument and autosampler,iatrdduces you to some important
concepts that will help in the use of the softwafée second chapter contains step-by-step
instructions on how to run a sample manually, howwn an instrument with an autosampler,
and how to perform a calibration. If your sames prepared, and your instrument and
software are up and running and configured, you skgy Chapter 1 and go directly to the
tutorial. The third and subsequent chapters witisist of a software reference section. All
menus and commands in the software will be defaretidiscussed in this chapter.

Whenever you are requested in the user’s guidedgg/aur mouse to click on something on
the computer screethe instructions will be in italics like thend each different mouse click
will/lbe/separated/by/slashes/like/thisor example, the command to open a fractogrkm fi
using the file menu would appearkike/Open which means you should click on the File
menu, then click on the Open command. Any comm#ématsyou are required to enter from
the keyboard will be givem bold letters like this. For example, an instruction to type in
the name of a fractogram called matec.frm woul&tyyze in the name of the data file
matec.frm.”

If you have any problems or questions about thitweoe or this manual, please call Matec
Applied Sciences at the phone number given atotiin of each page in this manual.
Happy Fractionating!!

Matec Applied Sciences
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FREQUENTLY-ASKED QUESTIONS ABOUT
CHDF OPERATION

1. How frequently should the CHDF GR500 eluant beaegti?

The CHDF GR500 eluant degrades with time. It shdva@ldeplaced every two to three days. Check the
conductivity of the eluant in order to determind i§ suitable. The conductivity ranges for thffetient
GR500 types are as follows (in microSiemens petimeter): 1X-GR500: 7-10; 2X-GR500: 22-27; LA-
GR500: 14-18; 1X-GR500 pH9: 13-18. The GR500 eladnsorbs Carbon Dioxide from the ambient which
causes its pH to drop, and its conductivity to éase; this results in measured particle sizes snthtkn
expected. The 1X-GR500 pH9 eluant is especiallgitiea to CO2 absorption. Bacterial growth alscetak
place as the GR500 ages.

2. | obtain smaller than expected CHDF particle sigsults when | inject calibration standards.
Most likely, your GR500 eluant is either degraded¢@ntaminated. See Question 1 above.
3. How is the GR500 eluant prepared?

Add 900 ml of deionized water (conductivity shoblelless than 2 micro Siemens per centimeter) tondlQff
GR500 concentrate. Eluant degassing by eithecatian or vacuum filtration is recommended.

4. How long does the GR500 concentrktst, and how should it be stored?
The GR500 lasts about one month. It should be lefpgerated.
5. Does the Marker fluid need to be injected at anceiane for every run?

No. In both manual, and auto-sampler operationsttievare detects when the marker is injected. imjeetion
time is recorded; the marker elution time is calted as the marker exit time minus the injectioretiA
marker delay time of zero seconds is recommendeauim-sampler operation (this is set under thescuir
method file).

6. How should the marker fluid be prepared?

The marker fluid consists of a solution of sodiuemboate in deionized water. Its concentration garie
depending on the type of fractionation cartridgedud ypical concentrations are in the range 0.1%%80.
This concentration should be adjusted in ordetbtaio a reasonable marker peak height (displayatien
CHDF software Raw Data graph) upon marker injeciimo the CHDF. Marker peaks heights of 10 to 40
mAU’s (milli Absorbance Units) for the CHDF-2000stnument, and 5,000 to 15,000 counts for the CHDF-
1100 are acceptable.

7. Why is the pump pressure fluctuating more than@@uring a run?

Air bubbles are lodged in the pump pistons. Steppihmp; open the pump purge valve (located onaived
right- hand corner of the CHDF-2000; or on the CHOO0 pump front panel); insert a 5-ml plastic

Matec Applied Sciences
56 Hudson St., Northborough, MA 01532 Ph: (508) 393-0155 Fax: (508) 393-5476
www.matec.com e-mail: colloid@matec.com



-5

syringe into the purge valve, and slowly draw fludir bubbles in the pump and pump-inlet tubingddo
be removed. Tighten the purge valve and start timepp If the air bubbles re-appear, the Whatman de-
gassing filter on the pump-inlet tubing should eplaced. This filter lasts about one month. Caivitat
which results in air bubble generation, occurtiéf Whatman filter needs replacement. For the CHOGO2
this filter is optional. You may operate your CHRBOO without this filter if you so prefer.

8. Noise and drift are present in the Raw Data baselin

This is probably due to a defective Whatman filReplace this filter and observe the baseline. Tiltés must
be filled with eluant when in operation. Use thegauknob on the filter is order to draw any aimfrthe
filter. Another possibility is that the UV lamp snaeed replacement if it has been used for mone 1680
hours (see the troubleshooting section of the harewanual).

9. How should samples be prepared for CHDF analysis?

Only aqueous samples can be analyzed on the c@HDE setup. Dry powders must be dispersed in GR500
Sonication should be applied in order to help sndphe particles in the liquid. Concentrated sasiple
should be diluted in GR500 eluant. The solids autstare typically in the range 0.1% to 5% by volume
UV-absorbing samples can be analyzed at lower etrat@®ns while non-UV absorbing samples (such as
colloidal silica) must be run at higher concentmasi. Sonication may be used in order to break-uficfga
aggregates. Reasonable sample concentrations ghraadce peak heights of 20 to 50 mAU’s for the
CHDF-2000, and 5,000 to 15,000 counts for the CHIRBO. A syringe filter may be used on the sample
syringe in order to remove aggregates from sangies to injection. Syringe filters may only be dsence
per sample. Marker, as well as, Rinse filters maydused until leaks are observed on the filters.

10. No peaks are detected in the Raw Data graph upowpkg and marker injection

The fractionation cartridge is likely plugged. Retie the troubleshooting section of the hardwareumhfor
cartridge cleaning instructions.

11. The pump pressure is higher than normal.

The filter element in the cartridge in-line filtgrust be either cleaned or replaced. Refer to théteshooting
section of the hardware manual. The CHDF-1100fectdd by ambient temperature. Low ambient
temperatures result in high CHDF-1100 pressures.

12. What Noise Level should be used under ConfigureeByi the CHDF software?

30-40 for the CHDF-2000; 400 for the CHDF-1100.

13. Can any wavelength be used on the CHDF UV-detector?

The CHDF UV-detector wavelength can be varied fdd@ to 380 nm. However, the CHDF PC software only
contains particle extinction cross section cungg200 nm, and 220 nm. One of these values must be
selected in the active Method file. Inaccurate lteqare obtained if the UV-detector, and the sofeva

wavelengths differ.

14. What is the sharp peak in the Raw Data betweesdh#le peak and the marker peak?

Matec Applied Sciences
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This peak corresponds to UV-absorbing moleculacisgepresent in the sample. Molecular speciesdieclu
surfactants, electrolytes, acids, or bases. Thesecoles have a smaller size than the particlangbbes,
and therefore exit the capillary after the partcle

15. A broad peak after the marker peak is displayethenRaw Data

This peak is likely due to non-ionic surfactant.mNonic surfactants can continuously adsorb andresom
the capillary wall as they travel down the fractiian capillary. This adsorption/desorption retatusnon-
ionic surfactant from exiting the capillary.

16. Can the marker be blended with the sample so thigtane injection is made per sample?

Yes, in manual operation only. Simply add makeidfto your samples, and make only the sample iigegto
not inject the marker).

17. How long should the instrument be allowed to eftdlie (or warm up) at the beginning of the day befo
starting sample analysis?

Approximately 30 to 45 minutes.

18. Can the CHDF be turned off at the end of the daghould it be left running overnight

The CHDF can be operated in either mode. We pteftrrn it off at the end of the day.

19. How much sample, and marker, should be Loadedtivgdnjection valve

100 microliters for manual operation. It is recormabed that at least 400 microliters be drawn ineosyringe
in order to minimize the chances of loading airtidab into the injection valve. If using a syringeef
make sure the filter is filled with sample befooading sample into the injection valve. 80-90 miitzcs is
recommended for auto-sampler operation. This isisgér System/Configure Auto-Sampler.

20. Are samples loaded directly into the fractionataapillary?

No. They are loaded into a sample loop (a piecaifiless steel tubing) which is connected to 4. &g
sample is pushed into the injection valve, the dardgop becomes filled with sample. Sample exibsrfr
the sample loop vent as more sample is loadedsaimple loop becomes connected to the pump, and the
fractionation capillary upon switching to Inject.

21. Can the CHDF software be run under Windows9X, Ni#, 20007?

Yes, the CHDF2000 software can be run on any Wirsdoperating system software.

22. What solids concentration should be used for calilpn standards?

Calibration standards should not be overly coneg¢edr. Solids concentrations should be such that [Rater

peak heights are 10 to 30 mAU’s for calibratiomdi&rds and 20-60 for regular samples. Calibration
standards larger than 300 nm should be sonicatedtpruse in order to break up aggregates.

Matec Applied Sciences
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23. How frequently should the CHDF capillary be calibzd?

Calibration shifts are related mainly to two fastdii) changes in GR500 eluant composition; afjccfianges in
ambient temperature (not important for the CHDF&0Q is recommended that the conductivity of the
GR500 eluant be monitored; replace the eluantifctbnductivity is outside its normal range. Calitora
standards can be run prior to regular sample aisatysrder to confirm calibration accuracy. These
“control” standards may be added to the calibratiorve if re-calibration is deemed necessary.

24. How long does a CHDF cartridge (capillary) last?

Fractionation capillaries do not have an exactdgan. Cartridges may last several years sincaricle
adsorption occurs inside the capillary. Capillarijures are frequently due to plugging right at¢hgillary
inlet. Cutting-off (“snipping”)a short piece at thapillary inlet frequently removes the plug. Tlapidary
can also be back-flushed as described in the haedwanual, troubleshooting section.

25. How is the Weight Particle Size Distribution (PSfajculated?

The particle weight percent is calculated as theblr percent multiplied by the particle diametésed to the
third power: Wt %= N%(DP)S. This assumes that the particle density is theedar all particles in the
sample. The area percent is calculated as foll&y¥s:= N%(Dp)2

26. What particle Size Reproducibility should be expeédtom CHDF
About + 5%.
27. What is the mean, 25%, median, 75%, and FWHH inekiePSD report?

The 25%, median, and 75% are the 25th, 50th, atidp&centiles of the particle size distributiols®. They
are calculated as the particle size evaluatedoatthialues of the cumulative PSD. Physicallyttier25%
for example, they indicate that 25% of the particdee below the reported particle size. The FWslithé
PSD Full Width at Half Height. It is the width tife differential PSD at 50% height.

28. What is the list of particle sizes at the bottonthef Text Report?

This list contains a description of all the pa#gisize populations (also referred to as modes)attoally
detected by the software in the sample. Each n®olitged by the start and end particle size. The
percentages by Number, Area, and Weight are printéw Area% is the average particle size of each
mode (Weight-Weighted). The mode detection setitsittan be changed in the current method under
Optical Mode Detector. Lowering the value of SI@ensitivity increases mode sensitivity.

29. How can the Particle Size Distribution Report best@unized or Changed?

Open your current CHDF method, and select “Repett®. The text report, if used, should be plaaed
the bottom of the report.

Matec Applied Sciences
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30. What causes noticeable “tailing” in a fractogram?

31.

32.

33.

The inlet to the fractionation capillary is likedyrty. Snip the fractionation (top) capillary (Sseardware
manual section 6.6).

How are odd-shape patrticles, e.g., discs, rods yaed?

Particles spin in the capillary tube during CHDé&ctiionation. As a result, particles approach thplieay
wall at different orientations. Some positions teguan exclusion layer equal to the longest éeti
dimension while other positions do the shorteshtarmediate dimensions. The resulting elution tie
equivalent to an average of all the particle dinmams Research done at Lehigh University showed tha
particle doublets generated from partial latex cdetgpn produce a CHDF particle size equal to one
particle diameter multiplied by the square rootvad, or 1.41*Dp (instead of 1.5*Dp). Triplets appéa
produce one diameter times the square root of 3.

Does the CHDF software extrapolate beyond the talibb@tion standards at the limits of the calibrai
curve?

The CHDF reports particle size populations in tege specified in the CHDF2000 software under
system/Configure-System. On the small particle sim, the CHDF interpolates below the smallest
standard and the data point Rf=1, Dp=0, where Rigsseparation factor for a near-zero particle §xyp)
species such as the marker fluid. In fact, if yoo the marker as a sample, you obtain Rf=1. Rf is
calculated as the particle elution time dividedtwy marker elution time. Rf increases with incregsi
particle size as shown in the calibration curveitiBh time is peak exit time minus injection tinfrar
larger particles, the software does extrapolateguaicurve-fitting expression of the calibratioarstard
data points (up to the upper limit specified un8gstem/Configure-System. This curve fit can be a
sigmoidal or polynomial fit. Both options have sigiaal shapes.

What is Particle Frequency in the PSD graphs?
"Particle Frequency" and "Volume Percentage" afferdint. The CHDF produces relative PSD's.

An absolute PSD shows the actual particle volurmegrgage. However, absolute PSD's are sometimes
difficult to compare between different samples (taxd. The reason is that samples with differemtpat
solids will show different PSD-peak heights.

Relative PSD's as currently shown by the CHDF arenalized so that the tallest peak or peaks have a
height of 100 "frequency units". These are not etage values because there can be two or more peak
with the same 100 value. Also, next to the 100 fpdirere are values of 98, 92, 86, and so on. ufaad all
these together, you would obtain much more thadd. i the sample.

The particle frequency can be used to compare tpalptions. For example, a 37% peak has half the
percentage of a 74% peak.

If you need to know the percentage of a populatjon, should use the cumulative distribution (CDyuY
can subtract the CD values at both ends of eadh péis gives you the percentage of this peak. See
example graph below.
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34. How can the percentage of a particle-size population be calculated?

See “Particle Frequency” question above.
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Chapter 1

Installation and System Configuration

1.1 Software and Hardware Requirements

To run the CHDF Version 3.20 software you needBivi br compatible PC equipped as
follows:

1. If you have a CHDF 2000, Windowis95/98/2000/XP/NT is recommended, but
Windows 3.1 will also work. If you have a CHDF Dl¢ou must use Windows 3.1,
Windows 95 will not work with the CHDF1100 instrunte

2. A Pentium | or higher microprocessor running apeesl of 300 MHz or greater.

3. 128 megabytes or more of random access memory (RAM)

4. 240 megabyte or larger hard disk drive.

If your computer does not meet these specificattmsotinstall the software. Upgrade your
computer, or find a computer that meets or excéezlspecifications given above.

1.2 Software | nstallation

The installation instructions in this section aseriewly installed CHDF 2000 instruments.
If you have a CHDF-1100 model instrument, and DA8§y/$t) software version, do not
follow these instructions. Go to Appendix 1 ofstimanual for installation instructions. If
you are already using CHDF Windows software (CHDII, r 2000), follow the
instructions below.

Note: If you have a DOS version of CHDF Software,afer to Appendix 1 for installation
instructions.

If you are a CHDF-2000 user (or are currently usirigDF1100 Windows software), to
install CHDF software V.3.20, do the following.

1. Place the install disk in your floppy disk drikeCD ROM (the floppy disk and
CD ROM contain the same files). Using the Windd&we Managelrl, copy the
software’s executable file, NEWCHDF.EXE (or CHDFODIBXE, or
mMCHDF110.EXE for older 1100 systems) to any dingctm your hard disk. Also,
copy all other files and *.DLLs from the floppy #ito this directory. It is
recommended that you give the software its owrctbrg, such as “C:\CHDF2000
(or CHDF1100)". You can create a directory frora Windows File Manager.

Matec Applied Sciences
56 Hudson St., Northborough, MA 01532 Ph: (508) 393-0155 Fax: (508) 393-5476
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2. Create an icon or shortcut to load NEWCHDF.EX8llow the Windows
95/98/NT to create a shortcut on the desktop aiptekstep 6.

3. Double click on your newly created icon to makee it loads your CHDF
Software V3.20 properly.

Matec Applied Sciences
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1.3 Configuring Your System

Configuring your system provides important inforioatto the software that it will need to
run your instrument properly. You must configuceily CHDF before running any samples,
so it should be the first thing you do after ingtgl your CHDF V.3.20 software. Assuming
your instrument is installed and running propealyd your computer is running Windows, do

the following:
1. Start your CHDF software. The following screah appear:

Welcome to CHDF »2.0

John Q. Matec
Please Log In:

Copyright [c] 1995
Matec Applied Sciencesz, Inc.

2. If you have used the system before, double dickour name to log on. If this is
the first time you have used the system, clickedit Users The following dialog

appears.

Uszer Hames

John Q. Matec

Work Area

Uszer ID Uszer Hame
John Q. | |Juhn Q. Matec

Add Delete

OK I | Cancel I | Help I

Matec Applied Sciences
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Type in a User Name and User ID for yourself. User ID is used when analyzing
samples to denote who ran the analysis. ClickheAddbutton and your name will
appear on the user’s list. To remove a name ftausers list, highlight it by
clicking on it with the mouse, then click tBeletebutton. Click orOK to return to
the “Welcome” dialog box, then double click on yaiser Name to launch the
software.

3. This is what the main screen of the softwar&ddike.

CHDF2000 32-bit = x|

File Wiew Fractogram System Help
S| & ofl@ Ty | Ly
Run Edit Fract | Calib | Delete] Rprt

=

Open

EE

Save

it | et
t e | Calib

-
L1
-

racH

For Help, press F1 |

4. To begin the configuration of your system, clickSystem/Configure Systethg
following dialog box appears.

Matec Applied Sciences
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x
¥ CHODF Cornected to PC D efault Cartridge: IEEUE-'IX
[~ Open blank fractogram on startup User Upits: InM
Drefault b ethod:
I'IKMETHEID j nm.-"LlserLlnlt:I'I.EIEIEIEIEIEI

Raw Slope Senzitivity: IB.EIEIEIEIEIEI
Port: IEEIM'I VI

kin. Pump Pressure [pzi): |-||:|2|:| =

Baudt[13200 7] I
: : <

Moize Level: |4EI |

Particle Size Defaults
’7Min: |1|:| jnm. Maw: (1070 jnm.

(] I Cancel | Help |

Here is a definition of this dialog box’s contents:
CHDF Connected to PEClick in this checkbox so that a “check markpeprs if
you have an actual CHDF instrument hooked up t@ gomputer. If you do not have
an instrument hooked up, but want to use the softwaa stand-alone fashion for
data analysis, leave the check box blank.

Open Blank Fractogram on Startupf this box is checked, an empty window will
appear when you start the software that is useddigecting new data (only useful if
you are not using an auto-sampler). If this chegkb left blank, no blank window
will appear on software startup.

Default Cartridge- Enter the serial number of the fractionatiortradge installed in
your instrument. This information is important feference purposes.

Default Method Click on the drop down menu and choose one®hibthods that
are shipped with the software, or choose a usatedenethod. A method contains
important information on how a fractionation ishi® performed (see the reference
section of this manual for guidance on how to @@amethod).

Min. Pump Pressure The pump will shut off if the system pressursfaelow this
value. The pressure is measured in units of pdaqdare inch.

Noise Level After a fractogram is collected, there is oftenes noise in the data.
The software truncates the fractogram by elimirmpéil data points below the noise
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value set by this parameter. This is a way of oajrg the appearance of your data.
With a CHDF 2000 instrument a value of 40 is recanded. For a CHDF 1100 a
value of 400 is recommended.

User Units- Determines the units to be used to measurecfesize. The default
setting of nanometers (nm) is recommended.

nm/User Unit- If you use particle size units oththian nanometers, you must define
how many of these new units correspond to a nar@msetthe software can make the
units conversion for you. You can also use thishift” the calculated particle size.
The CHDF software multiplies the particle size bgnim/User Unit A value grater
than unity shifts the particle size higher.

Raw Slope Sensitivityis used to find the edges of peaks. As thisemncreases,
the number of peaks detected decreases (the PSibeartparticle size are not
affected; only the number of peaks listed in thmular report). A value of 8 works
best for most samples.

Port andBaud- These two settings determine the communicat@nameters
between your computer and the CHDF 2000. Makether€ HDF is connected to
the specified COM port.

1.4 Configuring Your Auto Sampler

If you have an auto sampler hooked up to yourumsént, you need to configure it before
you can use it. If you do not have an auto sampter may skip this section. Assuming
your CHDF V.3.20 software is running, and your instent and auto sampler are installed
and running properly, do the following.

1. Click onSystem/Configure Autosampld@he following dialog box will appear.

Matec Applied Sciences
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[ Semenpetomee | 5 |

Type Port Paritp/Start/Stop

Not Present I @ COM1 O cOM2 ® E72 O NE1
) COM3 O COM4 ) 072

[ Speed
> 300 Sample volume: (ml]
8 ;igg Aszpirate volume: [ul]
@ 4800 Inject volume: IEE [ul]
> 9600 . =]
Default marker vial: E:-
19200 =

I (114 I | Cancel I | Help I

2. Here are the definitions of the contents of thédog box:

Type- use the drop down menu to select the type afsaumpler you are using, such
as Gilson, Alcott, Hitachi or LabPro (used in oneliapplications). This field will say
“Not Present” if there is not an autosampler attgicto your CHDF instrument.

Port/Parity Start Stop/Speedhese are all parameters that determine how your
autosampler communicates with your computer. Thegr settings depend on your
autosampler type as follows.

Autosampler Com. Port Parity Baud Rate
Gilson Default Default Default
Alcott Select appropriate N81 4800
Hitachi Select appropriate E72 4800

Default means that the settings for the Gilsonsantler are loaded automatically.
NOTE: Com1 is usually used for CHDF-2000 communmaceg to the computer.

Sample VolumeThe autosampler can automatically dilute samfadegou. This
parameter determines the total sample volume difigion (1.9 ml is recommended).

Aspirate Volume The volume of sample drawn into the autosam@&s). 100 ul is
recommended if using a 25 pl A/S sample loop.

Inject Volume The volume of sample injected into the auto dampO0 pl is
recommended if using a 25 pl A/S sample loop.
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Default Marker Vial- The vial in which the Sodium Benzoate markensthde put.
This depends on the type of autosampler as follows.

Autosampler Default Marker Vial

Gilson 72

Alcott 201, 202 or 203 (place marker vial in samienber)
Hitachi 50

LabPro Not used (any value is ok)
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1.5File Types Used in CHDF V.3.20

There are several different types of files usedhwie CHDF, and it is important you
understand how they work, and how they are diffefrem each other. The file types are
defined as follows.

1.) Fractogram Files are files that contain the raw data and PSD geeérby the CHDF
instrument. The data in these files are plotsisfrument detector response versus time.
Each sample injected into your instrument will gnge to a fractogram. Fractograms are
saved to disk as *.FRM files.

Here is what a fractogram looks like.

—vl‘.

Raw gt - MAHUALL.FRM
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2.) Sequenceiles- A sequence file contains a series of instructibias determine how an
autosampler analyzes a series of samples. If gowtlhave an autosampler, you will have
no need for this type of file. Sequence files@mestructed using a sequence setup dialog
box as discussed in later chapters. Each linesegaence file is calleda@mmand lineand

it contains the complete instructions for the asialpf 1 sample. The 5 columns in a
command line are as follows.

1.) Vial Number- denotes the number of the vial that the sangpie. i

2.)File - for the current sample; it is the name of tleetogram file where the data
will be stored. Long file names with spaces arevedid.

3.) Method- the method to be used when running this sample.
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4.) Operations- A series of operations that can be performedraatically after the
analysis of a sample. These include printing amepxporting, and saving data to
disk.

5.) Comments textual information, up to 250 characters laagout a specific
sample.

Sequence files are saved to disk as *.SEQ fildss iE what a sequence file looks like.

=| File ¥iew 3System Seguence Window Help ¥
ZW|[E]E [ [ e =R ER
Open | Save Prnt || Ereu Fract | Seque | Calib Hun Edit Fract | Calib |Delere
CHDF2001.5EQ:
Vial File Method Operations Comments
3 testl.frm »2, pHY, 35C Run|Calc|Print|Save Sample # 1532
3 testZ.frm x2. pHY, 35C Run|Calc|Print|Save Sample #1533
3  testddrm »2Z, pHY, 35C Run|Calc|Print|Save Sample #1534
4 testdfrm »2, pHY, 35C Hun|Calc|Print|Save Sample #1535
4  testh.frm CHDF2000 Method Run|Calc|Print|Save Latex Particle Standard, Size =1 n
4  testb.frm CHDFZ2000 Method Run|Calc|Print|Save Latex Particle Size Standard, Size
5 testf.frm CHDF2000 Method Hun|Calc|Print|Save same sample as last injection.
5 testB.frm CHDF2000 Method Run|Calc|Print|Save Source = Project XYZ, Submitter =
5 test9.frm 2x234.mth Run|Calc|Print|Save MNext4 samples are from project X
6 testl0.frm 2x234.mth Hun|Calc|Print|Save
6 testll.frm 2x234.mth Run|Calc|Print|Save
6 testl2.frm 2x234.mth Run|Calc|Print|Save

For Help, press Fl | | | | |

Two operations can be performed if you highlight aammand lines (containing existing
frm files): click thePrint button on the toolbar, and the reports for eadhpéa analyzed will
be printed; clickrractogram/Calculateand these samples are recalculafBide formats for
these reports are set by the method used to arthlyzamples. A discussion on how to
create and edit methods will be contained in a lettapter.

3.) Calibration Files- contain a list of fractograms, called tadibration list, which
is a series of fractograms obtained on standarglesnof known particle size. The
Rf of each standard is plotted against the knowtigha size to construct a
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calibration curve Calibrations are applied to fractograms of unngamples to
calculate particle size distributions. This is waaalibration list looks like.

Calibration Setup |
Particle Size File Hame

I I Browse. .. |

777 C:\CHDF2000\BF5DE.FRM

600 C:A\CHDF2000\HADSK18. FRM

460 CACHDF2000\HADSK17 FRM Add |

305 C:\CHDF2000\305453 FRM

238 C:A\CHDF20001238453 FRM Delete

179 C:A\CHDF2000%179453 FRM 4|—

137 C:ACHDF20001137453 FRM S

86 C-\CHDF 2000186453 FRM Calibration type

50 C:\CHDF2000\50453 FRM * Mew Sigmoidal fit
" Std. Sigmoidal Fit
" Polynomial fit

[ Second Column
Basze Cal. File [Req'd for comect B
operation with blended stds]) I ToOWzE. . |
1] 4 I Cancel | Help |

This dialog box is used to construct and edit catibn lists, and is called a “Calibration
Setup” dialog box. Clickin@€ancel produces (view) the calibration graph without re-
building the calibration curve. The next figure siscan actual calibration curve, and is a plot
of particle size versus Rf. Note that the plot Aasgmoidal shape to it. The “New
Sigmoidal” option (recommended) tries to fit motesely the particle size data points below
100 nm than “Std. Sigmoidal Fit”. The “Polynomiat"Fonsists of two ¥ order

polynomials spanning the whole data.
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4.) Particle Concentration (or Percent Solids) FileBQC) contain a list of
fractograms, called thearticle Concentratiorcalibration list, which is a series of
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fractograms obtained on standard samples of kn@seept solids. The percent solids
value of each sample is plotted against the medsalees of either sample
fractogram peak area or the ratio of sample to ergskak areas. This data is used to
construct a particle concentratioalibration curve PCC curves are applied to
fractograms of unknown samples to calculate perselids. These curves must be
used cautiously. The calculated data assumeshgatrticle size of unknown samples
is similar to that of the PCC calibration samples.

5) Extinction Cross Section Files (QExt, or *.UVXhese files can be used to
accurately quantify the particle size populatiana isample, i.e. to perform refractive-
index corrections to the UV-detector response. &loesrections are necessary
because the UV signal is a function of particle stetector wavelength, and particle
and liquid (carrier fluid) refractive index. Theoe¢, the CHDF software must
compensate for this in order to calculate the saticall the particle size populations in
a sample. These files are also useful if you wamtih the CHDF UV detector at a
wavelength other than 200 or 220 nm.

The CHDF software already contains a built-in estiom cross section correction,
specified in the Method. The user can select thictes to be “UV absorbing” or
“Non-UV absorbing”. If so, there is no need to asgVX file. See Method Section.

If you want to use a UVX file, you need to create dy selectingrile/New/UVX

then, enter the patrticle’s refractive index real gcattering) and imaginary (for
absorption) values, plus the water refractive indied detector wavelength. Save this
file, then select it in the Method for use in tHePcomputations.
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1.6 How to Manipulate Fractogram Data

Each of the three different file types used in@#DF V.3.20 software can be displayed in
their own window. These windows can be sized, rdpaaed manipulated like any other
window in any other Windowis application. Theactivewindow is the one that is the
topmost in the stack of open windows, and it isdat in this window that can be
manipulated and plotted. The contents of the tolthe menu bar, and menus change
depending upon which of the three file types isvact

Fractograms can be displayed graphically, and therspecial tools within the software to
manipulate fractogram data. Firstly, one can perfaBox Zoonusing the mouse to enlarge
a piece of a fractogram. Here is how to load awhza fractogram.

1. Click onFile/Open(or the toolbar icon), double click on the naméhaf *.FRM

(fractogram) file you want to open. Your fractogravill appear in the active window as
such.

Ranr datm - MANUALT.FRM

20000
10000
—
]
g 0
=
g
=
10000
-20000
Time [sec)

2. Click and drag the mouse on the fractogram.oRdppears as shown below.
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R data - MANUALT.FRM

20000
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3. Let go of the mouse button; the region of tlaetivpgram within the box will expand to take
up the entire active window as such.

Rerw data - MANUALT.FRM
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4. To autoscale the fractogram and display alt again, simply perform a right mouse click
anywhere on the fractogram.
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Chapter 2

Sample Analysis Tutorials

Assuming your CHDF instrument is installed, your[@HV.3.20 software is installed, and
your system is configured, you can begin analysamples. This section will give you step-
by-step instructions on how to analyze a samplenaaual injection, how to use an
autosampler, and how to perform a calibratiorwilltnot explain in great detail the fine
points of the software, only those things you neekhow to run a sample will be included.
For a detailed description of all important softevéunctions, see the Software Reference
section beginning with Chapter 3.

The first section of this tutorial assumes that gaue a sample properly prepared for CHDF
analysis, and that it will be injected manuallynadysis using an autosampler will be covered
later in this section, as will how to perform ailoedtion.

2.1 Manual I njection Sample Analysis

1. Turn on the CHDF instrument.

2. Prepare eluant for your analysis. The eluardtrba fresh, its conductivity must be
suitable, and it must be the same type of eluaed uscalibrating the system. Make
sure the eluant vessel is plumbed into the instrdm@&urn on the pump, and let the
system equilibrate for 1/2 hour.

3. Turn on your computer, start Windows, then steatCHDF V.3.20 software.

4. Click the “Fract” button on the toolbar. It k®like this.

-
LT -
Fr.;u:t

5. After clicking on the Fract button the followinigalog appears. It prompts you for
important information about the analysis.
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Comments:

Thisz iz a test of the systeml

Method name:
CHDF2000 Method (2] | Edit.. |

Cartridge: |xp1234 | Operator: |Jnhn Q. |

Second column start time: I:I [ ] Manual Baseline

| Cancel I | Help

6. This dialog box’s contents are defined as foow

Comments This is used to enter information about the ysig) such as a
description of the sample, or the time and dayattedysis was performed.
You can enter up to 5 lines of text, and eachdee be up to 50 characters
long for a total of 250 characters.

Method Name Click on this drop-down menu to see the namabef
different methods that can be used with your syst@tick on the name of the
method you want to use. To edit a specific metlobdk on its name and then
click on theEdit button (a discussion of how to create and edit oostwill

be given in a later chapter).

Edit - Click on this button to edit the currently seést method. Details on
how to edit methods will be provided in a later iea.

Cartridge- This is the default serial number for the CHRIftedge you are
using. This number was entered when the systenctardgured (see Chapter
1). Make sure this number is updated every timeva cartridge is installed.

Operator- The User ID for the person who logged onto $i@ission of using
the software. The user ID is set by clickingSystem/Change User IDThe
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User ID can also be changed from the initial scisesm after the software is
first loaded.

7. Once done with Fractogram Setup, clickdit and a blank fractogram window
will be seen as follows.

_‘
H L

Raw e Fract!

necn opoEa]

Tme ec)

The raw fractogram will appear in this window assitollected.

Click Runin order to start the sample analysis. Click agaifinish the run. The
sample PSD is automatically calculated and a P$brtés shown. See below.

8. Rinse the injector with eluant by inserting yonse-syringe port cleaner into the
injector, and injecting eluant that has passedudiinian in-line particle filter hooked
up to your syringe. Fully flip the handle on thamal injector to LOAD. Rinse the
injector a second time. Prepare a syringe comigiaiproperly prepared sample.
Such a sample should contain 0.5% to 3% solidsle $he syringe square-tip (do not
use sharp needles) needle fully into the injeqgtiort. If using a sample syringe filter,
make sure the filter is filled with sample.
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9. Flip the injector handle fully to INJECT. Theftsvare will detect that a sample
has been injected, and will begin accumulating.data

10. Rinse the injector, then turn the injector Hhand LOAD. Rinse the injector
again. Take ~0.1 ml of the sodium benzoate makdrdispense it into the injector.
The marker solution should be passed through &inemparticle filter just like the
eluant used to rinse the injector. When refillihg syringe, remove the syringe filter.

11. Smoothly flip the injector handle to INJECThelmarker will now be injected
into the CHDF cartridge. Ideally, you should irtjdme marker about 1 minute after
injecting the sample. Typically, it takes abouhihute to perform step 10. However,
if you perform the step faster than this, then n&ke there is about 1 minute delay
between injecting your sample and marker.
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2.2 Sample Analysis with an Autosampler

An autosampler is an automated robotic device depHElautomatically diluting and

injecting samples into your CHDF instrument. lfysystem is not equipped with an
autosampler, you must manually inject samples sudsed above in section 2.1. There are
currently three different types of autosampler sufgal by your CHDF V.3.20 software,
made by Hitachi, Gilson, and Alcott. Prior to menhing any analyses using your
autosampler, you must first configure your autodamgystem. This process is described in
section 1.4.

Some Practical Advice Before You Get Started

Autosamplers are very powerful sample preparati@higjection tools. However, like any
other instrument they only operate as well asnfaation that is given them. Here are
some practical pointers to help you prevent disastautosampler runs.

1. Make sure that each sample is prepared anddgeaperly in a sample vial that is
compatible with your autosampler. Make note of tngzanple is in what spot in the
autosampler tray. You will need this informatiaielr to construct the sequence file

properly.

2. Make sure there is a vial full of marker in thefault position for this type of
autosampler. The default marker position dependsi® manufacturer of your
autosampler. This information is given in sectlof above. A fractogram obtained
without a marker also being run is meaninglesserdiore, make sure there_ is enough
marker in the marker vial for each sample injectiat is going to be made. You can
select multiple marker vials for a sequence witmynsamples.

3. If you plan on having the autosampler diluterygamples for you, you need empty
vials mounted in the autosampler sample tray foheilution. You need one empty
vial for each sample to be diluted. These emmisweed be next to each other in
sequence, e.g. vials 10, 11, and 12 if three @iffesamples are going to be diluted.
You must tell the software where the first mixinglvs located, it assumes the rest
are located in sequence after the first one.

The commands used to instruct an autosampler intb@malyze a sample are stored in
Sequenceéiles. A sequence file contains a series of linesedaibmmand linesand each
command line contains the complete instructiongHeranalysis of 1 sample. Sequence files
are saved to disk as *.SEQ files. This is whaguence file may look like.
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CHDF2001.5EQ:

Vial File

testl.frm
test?.frm
testd.frm
testd.frm
testh.frm
testh.frm
test?.frm
testd.frm
testd.frm
test10.frm
test!1.frm
testl 2.frm

[=r B —r B —r B L g L I L g RN S S N IFL I L [y L )

Method

X2, pHY, 35C

X2, pHY, 35C

X2, pHY, 35C

X2, pHY, 35C
CHDF2000 Method
CHDF2000 Method
CHDF2000 Method
CHDF2000 Method
2x234.mth
2x234.mth
2x234.mth
2x234.mth

I1-6

Operations

Run|Calc|Print|Save
Run|Calc|Print|Save
Run|Calc|Print|Save
Run|Calc|Print|Save
Run|Calc|Print|Save
Run|Calc|Print|Save
Run|Calc|Print|Save
Run|Calc|Print|Save
Run|Calc|Print|Save
Run|Calc|Print|Save
Run|Calc|Print|Save
Run|Calc|Print|3ave

The 5 columns in each command line are...

Comments

Sample & 1532

Sample #1533

Sample #1534

Sample #1535

Latex Particle Standard, Size =11
Latex Particle Size Standard, Size
same sample as last injection.
source = Project XYZ, Submitter =
Next 4 samples are from project ¥

1.) Vial Number- denotes the number of the vial that the sangple. i

2.)File - the name of the fractogram file where the datale current sample is to be

stored.

3.) Method- the method to be used when running this sampte method contains
many pieces of information on how to analyze a $ampcluding what calibration

curve to use, and what type of Report format totaseport the data.

4.) Operations- A series of operations that can be performedraatically after the
analysis of a sample. These include printing amepxporting, and saving data to

disk.

5.) Comments textual information, up to 250 characters laagout a specific

sample.

A unique feature of sequence files is if you hightiseveral command lines, and click the
Print button on the toolbar, the reports for each os¢éheamples will be printed. The formats
for these reports are set by the method used tgzanthhe samples. A discussion on how to

create and edit methods will be contained in a letapter.

Sequence files are either created from scratcxisting sequence files can be edited. The
two processes are slightly different, and will ligcdssed separately below. You may add

samples to an existing sequence while sampleseamng bun.
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Creating a New SequenceFile
A new sequence file can be created in two diffevemys.

1. By clicking on the “Sequence” button in the Thoaol
2. By clicking on therile/New/Sequence
You can add a new command line to a sequencesfifel@ws:

1. By clicking on the “Fract+” button in the toolbahile a sequence file is in the active
window.

2. By clicking onSequence/Add New Fractogramiile a sequence file is in the active
window.

In any case, all of these operations bring up éllewing dialog box.

x
Roct Filename: W Sequence Rook: |1—ﬁ
B Samples: |1 ﬂ |njections per Sample: |1—ﬂ
First il |1_ﬁ I Print Runs: 1

Comments: Important Tes]

Fath far saving files:

Qk I Cancel | Optionz. .. | Help |

Root Filename All the samples run from one line in a sequeileare given the
same name called the root filename. Each root nafieowed by a number
indicating where in the injection order a specs@mple was analyzed. Long file
names with spaces may be used.
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Sequence RoetThe number to be appended to the root filenanék first sample
in a sequence. Samples run after this in a sequemecgiven the same root filename
and an appropriate number. For example, in tHegliaox above the first sample
will be called SAMPL1, the second sample will bdethSAMPL2 etc.

# Samples The total number of vials to be injected using tommands in this
sequence.

Injections per SampleThe number of injections to be made from eaeh vi

First Vial - the position in the autosampler rack where its¢ ¥ial to be analyzed is
located.

Runs- This is the total number of fractograms to bexsuged in a particular sequence
of samples. This number is calculated automayi¢alimultiplying the # of samples
times the injections per sample.

Comments allows a description of the sequence of ovedQ €haracters in length.

Print — Automatically prints the PSD report of eachdhred sample. Note: the
contents of the Report must be specified in thengl@iReport Setup. Otherwise, a
blank Report is generated.

Options- clicking on this button brings up a dialog bt is used to set the
parameters for the injection of an individual saepMuch of the information entered
here is displayed in the command lines in a sequélec Here is what the “Sequence
Setup Options” (multiple item options) dialog lodkee.
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Multiple Item Dptions x|
Marker Viak [50 = s e
Cartridge: IEEEIE Starting Concentration: IEI ﬁ"/a ik,
Operator: IGaI:ue Ending Concentration: IEI ﬁ A

[ Pump to stand-by after run First Mixing Vil II:I ﬁ
ethod name: |1>< METHOD j
O ptions

" Load %' Recalc ' Save

i+ Run " Mo Recal: [ Expart i~ Mo Save

k. I Cancel Help

Marker Vial - The number of the vial that contains the Sod&enzoate marker.

Cartridge andOperator- these fields are filled in automatically usimformation
that should have been previously entered in thiesysonfiguration and User ID
dialog boxes.

Pump to Standby After Rurif checked, this command will turn off the puraifper
analysis of the last sample in this command li@enerally, the pump should be left
on so the instrument stays equilibrated. The timg you should have the pump
turned off automatically is if the system is rurmpimattended, and this is the last
sample injected.

Auto Dilution- If you desire, you can have the autosampletelilnbe concentration of
your sample to the proper level for you. The ttpammeters listed undAuto
Dilution determine how this sample preparation takes pl&tarting Concentration
is the percent solids of your sample before dilutiBnding Concentratiois the
percent solids you will want to have after dilutidfrst Mixing Vial is the first

empty vial in which mixing of the sample will tajpdace. You must have some
empty vials available in the autosampler samplk facthis purpose.

Method Name this field lists the method used to analyzedheent sample. It can
be changed by clicking on the drop down menu amdsing a new method.
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Options- allows a number of actions to take place autarally after the
measurement of a fractogram as follows.
Load- load a data file from disk to be printed oupast of a report rather
than acquiring data with the CHDF instrument.

Run- Acquire data using the CHDF instrument.
Recalc- calculate a particle size distribution after@dgg the data.
No Recalc do notcalculate a particle size distribution after acepgi data.
Export- automatically export the fractogram file to anfat that older
versions of the CHDF software can read. Thess @én also be read by
spreadsheets (such as Excel), word processorsesnelditors since the file
format is “tab delimited”.
Save- save the fractogram file to disk once it is analated (recommended).
No Save do notsave the fractogram file to disk after it is measu
Editing an Existing Sequence File
Editing an existing sequence file involves loadamgalready existing *.SEQ file, then
making desired changes to the command lines iRat. example, you can alter the command
lines in a sequence file, add a new command lieletela command line, or place a
calibration sample command line into a sequenee fil
There are 3 buttons in the toolbar that can be tesedit sequence files. These buttons are
enabled when a sequence file is in the active wind®dhe buttons are used to add a new

command line to a sequence file, to add a calimmatample to a sequence list, or to delete
command lines from a sequence file.

Fr:ct

This is the “add fractogram” button. It is usecattd a new command line to a
sequence file, which will lead to the acquisitidradractogram. Clicking on this button
brings up the same sequence setup dialog box dssdw@bove in the section on creating a
new sequence file.

@
=21 The “add calibration” button rebuilds the califia curve for the purpose of
updating the calibration curve. Calibration staddaran be run in a given sequence prior to
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Calib+. These standards will replace those in Hib@ation curve with the same file name
once Cal+ is executed. The resulting calibratiompiglied to further fractograms obtained
during following runs. A detailed description big function is contained in section 4.2.

i
w, This button will delete a command line in a seqeenbich has been highlighted by
clicking on it with the mouse.

The functions performed by these three toolbamgttcan also be accessed from the
Sequence menu, which is seen in the menu bar dryhere is a sequence file in the
active window. The details of the Sequence metilbeidiscussed in Chapter 4.

The dialog box for editing command line files iseopd in three different ways:
1. By clicking onView/Setupvhen the active window contains a sequence and a

command line in the sequence is highlighted.

The Edit Sequence Setup dialog box, which conthiagitle “multiple item” is illustrated
below. This dialog box is similar to the one usedreate sequence files discussed above.
The differences between creating and editing aessmpiwill be discussed here.

x
Fioot Filename: IM_I,I Sample Sequence Root: I'I ill
# Samples: |1 =i Injections per Sample: |1 =i
First Wial: |1 ill ™" Print Rurns: 1

Camments: Important Tes]

Fath for saving files:

Qk I Cancel | Optionz. .. | Help |

Filename- lists the name of the fractogram to be creatbdma specific sample in
the list is analyzed.

View - Will display the fractogram listed ilename
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Starting an Autosampler Run

First, your autosampler must be configured propgde section 1.4), your samples, markers,
and mixing vials must be prepared properly andgadn their correct locations in the
autosampler tray, and the sequence file must leel fdut accurately, and be seen in the active
window. Once these conditions are met, an autokarapalysis is begun in one of three
ways.

1. Click on theRunbutton in the toolbar. This begins the sequetaisg with the first
item.

2. Click onSystem/RunThis also starts the sequence at the first item.

3. Highlight an item in the sequence, then clickRunbutton. The sequence will begin
running at the highlighted item and continue uthtd end of the sequence.

An empty fractogram window will appear, the autopenwill prepare and inject your
sample, and the data will begin to appear on thepcer’s screen.

2.3 Step-by-Step Calibration I nstructions

A calibration must be performed on your systemriieaunning any unknown samples. The
purpose of the calibration is to measure the insémnt’s response to samples of known
particle size, known agtandards In CHDF, standards typically consist of a susjam of
latex microspheres of known size. The correlatibthe instrument response with particle
size is obtained by plottingaalibration curve which is a plot of sample Rf versus known
particle size. In CHDF such curve can have a sigat@r polynomial shape. New
sigmoidal, as well as Sigmoidal calibration curveguire a minimum of 6 samples. A
polynomial calibration curve requires exactly eigténdards. After the initial calibration of
your instrument, you should re-calibrate your syste least once a week.

To perform a typical calibration, fractograms afrelard samples containing particles of
specific, known, particle size are obtained. Témommended number of standards is 6 to 8.
Next, acalibration listis constructed, which are the names of the seaafiard fractograms
to be used in the calibration. After constructihg calibration list, the calibration curve is
calculated automatically. The curve gives us éoraion equation which relates a sample’s
Rf to particle size for this particular instrumeriinally, unknown samples can be run, and
the Rfs of the sample measured. It is then a gmyaltter for the software of plugging these
Rfs into the calibration equation to calculate plaeticle size distribution of a sample.
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To construct a calibration list, a “calibrationg@t dialog box must be used. This dialog box
can be opened in four different ways.

1. By clicking onView/Setupwvhen the active window contains a calibration.

2. By clicking on the “Calibration” button in theo®lbar.

3. By clicking on theedit button in the toolbar when the active window corda
calibration.

4. By clicking onFile/New/Calibration

The Calibration Setup dialog box is discussed Hustiated below.

Calibration Setup x|
Farticle Size File Mame

I I Browsze. .. |

T C:ACHDF20004204C71.FRM

601 C:ACHODF20004204C2. FR M Add
305 C:ACHDF20000,305C2044. FRM =
238 C:ACHODF20004204C6.FR M

213 C:ACHDF20000213C204. FRM Delete
137 C:ACHODF20004204C3.FR M _—l
8k C:ACHDF20004204C5.FRM Calibration type————

19 C:ACHDF2000MC204- 15020411 7. FR M
' Mew Sigmoidal fit

™ Std. Sigmaidal fit
™ Polynormial fit

[ Second Column
Baze Cal. File [Reg'd for corect B
operation with blended stds] I e e |
(] I Cancel | Help |

Filename- the name of a standard fractogram to be addac#&ibration list.

Particle Size the size of the particles used in generatingsthrdard fractogram
defined byFilename
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Calibration List- is shown in the center of the dialog box. Ihtzins the names of
the standard fractograms to be used in a calibradilong with the particle sizes of
the standards.

Browse(upper)- when this button is clicked, it bringsaifile selection dialog box
that can be used to add new standard fractograthe talibration.

Add- when clicked, this button adds the standarddgram inFilenameto the
Calibration List.

Delete- once a standard fractogram name inGla&bration Listis highlighted by
clicking on it, its name can be removed from thigdbcation by clicking on thé®elete
button.

Calibration Type- You have the choice of fitting your calibratidata to three
different types of functions. The first, New Sigiaal, is the recommended function
for particle sizes below 100 nm. The second, Siginoidal, was used in the past
and is included for back compatibility. If stagia new calibration from scratch,
New Sigmoidal should be used instead of Std. SidaloiFor either of these
functions, a minimum of 6 standards is requiretie Third type of calibration
function is polynomial. This calibration functioequires exactly 8 standards. The
calibration plot is of particle size vs. Rf (thdibeation curve).

Second ColumnThis box is used to specify the “long-capillapalibration curve for
special “dual-capillary” fractionation cartridgeseave this unchecked if using regular
columns.

Base Cal. File stands for “base calibration file”. This file o be used when a
standard sample contains particles of more tharsizee

Browse(lower)- click on this button to load a base aaltion file.

Once you clickOK in the calibration setup dialog box, the calilbratcurve is calculated
automatically and displayed for you. This is aareple of what a calibration curve looks
like. Clicking Cancel displays the existing curvghaut re-calculation.
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This is what a sigmoid shaped curve looks likeisTnaph may be zoomed by clicking and
dragging on it to draw a box. The region inside Iblox will expand to fill the window. To
autoscale and see the entire graph again, clickghemouse button on the graph.

When performing an analysis of an unknown sampa,must tell the software what
calibration file to use in analyzing the result$his is done in method editing, which is
discussed in a later chapter.
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Chapter 3

Software Reference Guide

Part 1: The Toolbar, File and View Menus

The purpose of this chapter is to cover all imputresspects of the software in detail.
You will probably find this section to be of the stause after using your CHDF V.3.20
software for a while. Once you are comfortabléhwiite software, this chapter can give
you information to make your use of the softwargeraand more powerful.

This Chapter is organized by menuSach software menu will be discussed in turd, an
the commands available in each menu will be desdrib order. Be aware that the
contents of the menu bar and the menus change diegarmpon what type of file is
active. Therefore, not all the menu choices listece will always be available at a
certain point in using the software.

3.1 The CHDF V.3.20 Toolbar

The toolbar runs across the top of the screenpgraticking on the various buttons on it
specific software functions can be performed. Eone that are important and used
frequently have been chosen for inclusion in tled@ar. All toolbar functions can also

be accessed from menus, but the toolbar is geper&dister and easier way of performing
these functions. Certain toolbar buttons are ethbi disabled as appropriate, so you do
not have access to all toolbar buttons at any gdeent during use of the software.

This is what the toolbar looks like:

Saue Ereu

=

Open

=

Erint

et

Calib

R

Edit

i

Delete

[
"He
Fr:ct

s

Rprit

Seﬁue Bun Eract | =alily

Individual toolbar buttons will be defined below.

=
Open | This button is used to open files. It brings upleaselection dialog box as
discussed in the section on fhiée menu below.
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ﬂl Is used to save files to disk under the currdaisfname. Be careful when using
this function because it does not provide any oviéevprotection.

' Pressing this button will create a printout ofatédver is in the active window.

This is the print preview button. Pressing il ailow you to preview a plot of
your data before it is printed.

LT T

Fr:ct
\: This is the fractogram button. When pressedlitosing up a “fractogram
setup” dialog box and an open data window. Onedrtictogram setup is filled out the,
the blank data window is left on the screen. Netadvill appear in this window once a
sample is injected.

This is the sequence button. When it is preas&kquence Setup” dialog box
appears, which allows one to program an autosarfgrl@utomatic injection of samples.

et

Calib

The calibrate button. When pressed this buttorgb up a “Calibration Setup”
dialog box that is used to determine what stanttacdograms to use in creating a
calibration curve.

Hun

2= Click on this button when you want to run a sampl stop the analysis of a
sample currently underway. When a run is stopgatuthis button, it will automatically
display a particle size distribution report.

3

Edix

Clicking on this button will display a Setup diglbox for the type of file that is
currently active. For example, if there is a foggam in the active window, a
“Fractogram Setup” dialog box will appear showintprmation on the fractogram.
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The next 3 buttons are used to edit the sequelesg Which are used to setup and run an
autosampler.

mt
ﬂl This is the “add fractogram” button. It is usedadd a new line to a sequence file
that will lead to the acquisition of a fractogram

(=
Calib . . . . .
221 The “add calibration” button allows the additioh‘check calibration” samples
to an autosampler run. Fractograms generatedtfiese samples can be added to an

already existing calibration to update them, thenresulting calibration applied to other
fractograms obtained during a run.

i
Iml This button will delete any item in a sequencethat has already been highlighted
using the mouse.

The “Rprt” button displays the PSD report of anvaecFRM file.
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3.2The File Menu

When you click on the file menu, the following coiamals appear.

IEE View Fractogram 8y

Open... !
Close F

Save
Save As...

Import... k
Export... I

Print Preview...
Print...
Print Setup...

1 MANUAL1.FRM
2 X2PHY.CAL

3 CHDF2000.5EQ
4 120NMX2.FRM

Exit Alt+F4

Here is what the commands in tRiée menu do.
File/New -Is used to create a new fractogram, sequenceibratadn file. When this

choice is clicked the following dialog box appedsuble click on the name of the type
of file you wish to create.

]S

Sequence [*SEQ] Cancel
Calib. [*.CAL)

FCCE. PO hd|
Help

b L,

The three types of file that can be opened fromdilog box are described in
Section 1.5.

Matec Applied Sciences
56 Hudson St., Northborough, MA 01532 Ph: (508) 393-0155 Fax: (508) 393-5476
www.matec.com e-mail: colloid@matec.com



-5

File/Open- Is used to open an already existing fractogisseguence, or calibration. It
brings up the following file selection dialog box.

- @@ i
File Hame: Directonies:

|m | c:\da_sdk

120nmx2_frm = e\

179nmx2_frm da sdk
228nmx2_frm % g= :
305nmx2_frm examples

42nmx2_frm 1 include
439nmx2_frm 1 lib
605nmz2.frm £ manual

B04nmx2_frm £ manual?

Cancel

Lizt Files of Type: Drives:
|Fra-::t graph [=.Frm] |£I | =N

You may choose a directory or disk drive as in atfier Windows file selection dialog
box. A list of fractogram (*.FRM) files is showry ldefault. Click on théist Files of
Typedrop down menu to look at a listing of sequentesf{*.SEQ) or calibration files
(*.CAL). Double click on the name of the file yotant to open.

File/Save- will save changes to the current file withoutcerwrite warning. Only use
this choice if you are certathat you want to save the changes made.

File/Save As Brings up a file selection dialog, similar t@#e in any other Windows
application. This dialog allows you to save a (iteer a specified name to any directory
and drive on your computer.

File/Export- Is used to export V.3.20 fractograms to ASCihiat that can be read by
previous versions of CHDF software, as well aseagsheet programs. It brings up the
following dialog.
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File Hame: Directonies:

|m c:\da_sdk

Cancel

brian.asc = e\
manuall.azc = da_sdk

£ examples

£ include
3 lib

£ manual
£ manual?
Save File as Type: Drives:

|A.st:ii files [*.asc) |£I | = v

This is simply a file selection dialog box. Createame for the exported file. Choose the
desired directory and disk drive, then click@K. The file will be exported. The file
format upon exportation is ASCII tab delimited.aifislation: an exported fractogram can
be read by Excel, Microsoft Ward, any other spreadsheet, or any other word processo
or text editor.

ASCI! files are composed of seven columns as fal@fnom left to right): Particle Size,
Number %, Cumulative Number, Weight %, Cumulativeigiit, Raw Data, and Run
Parameters.

File/Import - Is used to bring fractograms from older versiohthe CHDF software into
V.3.20. It brings up a dialog almost identicathe one for exporting, which is simply a
file selection dialog box. Find the name of th&SC file you want to import, double
click on its name, and it will be imported.

File/Print Preview- Allows the user to view what a plot of the aetiwvindow will look

like beforeit is sent to the printer. The buttonsHrint Previewallow you to zoom in

and out on the plot, and see one or two pagesobbph time. You can also print directly
from thePrint Preview This is what thé&rint Previewlooks like.
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File/Print Setup- Brings up a dialog box that is used to configuinter before
printing. The nature of this dialog is printer sifie, so no example of one is given here.

File/Print - Brings up a dialog box allowing you to set pagtens affecting printing.
This dialog box is printer specific, so no examplgiven here.

File/Filenames your CHDF V.3.20 software keeps track of the faar files opened,
and lists them at the bottom of the file menu.ckitig on any of these filenames will
load said file.

Exit - closes the CHDF software and returns you toAfeows program manager.
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3.3The View Menu

The view menu is used to set up fractograms, segseand calibrations. This menu
also allows you to view and customize the displaiynportant information. It contains
the following choices.

View Fractogram  Swstem  Wind:
Setup... F4

v Toolbar
v Staktus Bar

v Eluent Monitor
Create MNew Yiew, ..
Copy Graph to Clipboard

Repart

All 7 of these commands are displayed when a fgaata is open and active. If a
sequence file, calibration file, or no file is aetithe menu choices are limited to less than
these.

View/Setup Brings up one of three different types of Sadiglog box depending on
what type of file is in the window that is activ&hese setup dialogs will be referred to as
“Fractogram Setup”, “Sequence Setup”, and “CalibraSetup”.

3.3.1Fractogram Setup
This dialog box is opened in three different ways:
1. By clicking onView/Setupvhen the active window contains a fractogram.

2. By clicking on the “Fractogram” button in thedlbar.

3. By clicking on theedit button in the toolbar when the active window corda
fractogram.

The Fractogram Setup dialog box is illustrated disdussed below.
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Comments:

This iz a test setup.

Method name:
CHDF2000 Method (2] | Edi.. |

Cartridge: | X2 | Operator: |JDH |

Second column start time: I:I [] Manual Bazeline

| Cancel I Help

Comments This is used to enter information about the ysig) such as a
description of the sample, or the time and dayatiedysis was performed. You
can enter up to 5 lines of text, each line canp®ob0 characters long for a total
of 250 characters.

Method Name Click on this drop-down menu to see the namdbeflifferent
methods that can be used on your system. Click@name of the method you
want to use. To edit a specific method, clicktsmiame then click on tHedit
button (a discussion of how to create and edit odstwill be given in a later
chapter).

Edit - Click on this button to edit the currently sé&stmethod. Details on how
to edit methods will be provided in a later chapter

Cartridge - This is the serial number for the CHDF cartrigge are using. This
number was entered when the system was configaesdGhapter 1). Make sure
this number is updated every time a new cartridgestalled.

Operator- The User ID for the person who logged onto siaission of using the
software. The user ID is set by clicking $ystem/Change User IDThe User ID
can also be changed from the initial screen sdenthaie software is first loaded.
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3.3.2Sequence Setup

Sequence files are either created from scratobxisting sequence files can be edited.
The two processes are slightly different, and balldiscussed separately below.

Creating a New Sequence File
A new sequence file can be created in two diffevesnys.

1. By clicking on the “Sequence” button in the Tl
2. By clicking on thd=ile/New/Sequence
You can add a new command line to a sequencesfilell@ws:

1. By clicking on the “Add Fractogram” button iretkoolbar while a sequence file is in
the active window.

2. By clicking onSequence/Add New Fractogramkile a sequence file is in the active
window.

In any case, all these operations bring up thevoiig dialog box.

ﬂ
Roat Filename: Itest Sequence Root: |1 ﬂ
# Samples; 1 = |njections per Sample: |1 =i
First Wial: |1 ﬁ ™! Print Funs: 1

Comments: sequence e

Path for zaving files:

OF, I Cancel | Ophionz... | Help |

Root Filename All the samples run from one line in a sequeiieare given the
same name called the root filename. Each root nafielowed by a number
indicating where in the injection order a spec&nple was analyzed.
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Sequence RoetThe number to be appended to the root filenanék first
sample in a sequence. Samples run after this@gaence are given the same
root filename and an appropriate number. For exampthe dialog box above
the first sample will be called SAMPL1, the secsadhple will be called
SAMPL2 etc.

# Samples The total number of vials to be injected using tommands in this
sequence.

Injections per SampleThe number of injections to be made from eaeh vi

First Vial - the position in the autosampler rack where its¢ ¥ial to be analyzed
is located.

Runs- This is the total number of fractograms to bexsuged in a particular
sequence of samples. This number is calculatedratically by multiplying the
# of samples times the injections per sample.

Comments allows a description of the sequence of ovedQ €haracters in
length.

Print - Print a report automatically (designed from ithethod editor) after
measuring a fractogram.

Options- clicking on this button brings up a dialog bbatis used to set the
parameters for the injection of an individual saapMuch of the information
entered here is displayed in the command linessegaience file. Here is what
the “Sequence Setup Options” (multiple item opt)atialog looks like.

x
Marker Vial IED :I Auta-Dilution

Cartridge: |C2D2 Starting Concentration: ID jz 8
Operator: IGabe Ending Concentration: ID il ok,
[ Pump to stand-by after run First Mixing Vil ID ﬁ
Method name; |-|>< METHOD j
Optiohs
" Load ' Recalc % Save
% Fun " Mo Fecale [ Exzport ™ Mo Save

] I Cancel | Help
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Marker Vial - The number of the vial that contains the SodBéenzoate marker.

Cartridge andOperator- these fields are filled in automatically usimgormation
that should have been previously entered in thiesysonfiguration and User ID
dialog boxes.

Pump to Standby After Rurif checked, this command will turn off the pump
after analysis of the last sample in a sequenanefally, the pump should be left
on so the instrument stays equilibrated. The timlg you should have the pump
turned off automatically is if the system is rurgpumattended, and this is the last
sample injected.

Auto Dilution- If you desire, you can have the autosampleteliloe
concentration of your sample to the proper levelfmi. The three parameters
listed undeAuto Dilutiondetermine how this sample preparation takes place.
Starting Concentratiotis the percent solids of your sample before diluti

Ending Concentratiois the percent solids you will want to have attdution.

First Mixing Vial is the first empty vial in which mixing of the spha will take
place. You must have some empty vials availabteerautosampler sample rack
for this purpose.

Method Name this field lists the method used to analyzedheent sample. It
can be changed by clicking on the drop down memucaeosing a new method.

Options- allows a number of actions to take place autmaly after the
measurement of a fractogram as follows.
Load- load a data file from disk to be printed oupast of a report rather
than acquiring data with the CHDF instrument.

Run- Acquire data using the CHDF instrument.
Recalc- calculate a particle size distribution after @sicgg the data.

No Recalc do notcalculate a particle size distribution after acapgy
data.

Export- automatically export the fractogram file to anfiat that older
versions of the CHDF software can read. Thess i also be read by
spreadsheets (such as Excel), word processorsexneiditors since the
file format is “tab delimited”.
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Save- save the fractogram file to disk once it is analated.

No Save do notsave the fractogram file to disk after it is measu

Editing an Existing Sequence File

Editing an existing sequence file involves loadamgalready existing *.SEQ file, then
making desired changes to the command lines iRat.example, you can alter the
command lines in a sequence file, add a new comimamddelete a command line, or
place a calibration sample command line into a secgi file.

There are 3 buttons in the toolbar that can be tsedit sequence files. These buttons

are enabled when a sequence file is in the actimdow. The buttons are used to add a
new command line to a sequence file, to add aredidn sample to a sequence list, or to
delete command lines from a sequence file.

This is the “add fractogram” button. It is usedadd a new command line to a sequence
file, which will lead to the acquisition of a fraggram. Clicking on this button brings up
the same sequence setup dialog box discussed abtheesection on creating a new
sequence file.

——— The “add calibration” button rebuilds the caliliwatcurve for the purpose of
updating the calibration curve. Calibration staddazan be run in a given sequence prior
to Calib+. These standards will replace those éncildibration curve with the same file
name once Cal+ is executed. The resulting caldmas applied to further fractograms
obtained during following runs. A detailed desdoptof this function is contained in
section 4.2.

i
Iml This button will delete a command line in a sew@ewhich has been highlighted
by clicking on it with the mouse.

The functions performed by these three toolbarmsttcan also be accessed from the
Sequence menu, which is seen in the menu bar dréynhere is a sequence file in the
active window. The details of the Sequence metitbeidiscussed in Chapter 4.

The dialog box for editing a command line file®ened in three different ways:
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1. By clicking onView/Setupvhen the active window contains a sequence and a
command line in the sequence is highlighted.

2. By double clicking on a command line in an aetbequence.

3. By clicking on theedit button in the toolbar when the active window corda
sequence and a command line in the sequence igghigial.

The Edit Sequence Setup dialog box, which conthi@gitle “multiple item” is illustrated
below. This dialog box is similar to the one usedreate sequence files discussed
above.

x
Root Filename:; Itest Sequence Rook: I'I jl
# Samples: |1 = Injections per Sample: |1 =i
First ial: |'| j I Prirt Fiuns: 1

Comments: sequence e

Fath for zaving files:

ak I Cancel | Optionz. .. | Help

Filename- lists the name of the fractogram
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3.3.3Calibration Setup

This dialog box is opened in four different ways:
1. By clicking onView/Setupvhen the active window contains a calibration.

2. By clicking on the “Calibration” button in theo®lbar.

3. By clicking on theEdit button in the toolbar when the active window corda
calibration.

4. By clicking onFile/New/Calibration

The purpose of this dialog box is to create a catlibn list, which is a list of standard
fractograms to be used in generating a calibratiome. Such a curve is a plot of particle
size vs. Rf, and is used to relate measured Réutiicfe size for unknown samples.
Standard fractogram samples usually consist of wigperse latex beads with a known
particle size. The Calibration Setup dialog bogigcussed and illustrated below.

Calibration Setup x|
Particle Size File M ame

|| I Browse. .. |

777 C:ACHDF2000%204C7. FR M
601 C:ACHDF2000M204C2. FR M

305 CACHDF2000430502044, FRM Add

38 CACHDF2000\20405 FRM

213 CACHDF2000,21 30204 FRM Delete |
137 CACHDF2000\20408 FRM =

85 CACHDF20004204C3 FRM Calbation type

19 CACHDF20004C204- 150204715417 FRMM
&+ New Sigmoidal fit

™ Std. Sigroidal fit

" Polynomial it

™ Second Column
Baze Cal. File [Req'd for cormect B
operation with blended stdz) I MO |
0k I Cancel | Help |

Filename- the name of a standard fractogram to be addadc#dibration list.
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Particle Size the size of the particles used in generatingthrdard fractogram
defined byFilename

Calibration List- is shown in the center of the dialog box. Ihtzons the names
of the standard fractograms to be used in a céiiraalong with the particle
sizes of the standards.

Browse- when this button is clicked, it brings up a Slelection dialog box that
can be used to add new standard fractograms twatloeation.

Add- when clicked, this button adds the standarddgam inFilenameto the
Calibration List.

Delete- once a standard fractogram name inGa&bration Listis highlighted by
clicking on it, its name can be removed from thigbcation by clicking on the
Deletebutton.

Calibration Type- You have the choice of fitting a sigmoid or dypomial to the
plot of particle size vs. Rf (the calibration curvd8he sigmoid is most commonly
used. It requires a minimum of 6 calibration stmd. The polynomial function
requires exactly 8 standards.

Second ColumnUsed for special “dual capillary” cartridgeshel'second column
is the long capillary which requires its own cadition curve. Leave this
checkbox blank if using regular cartridges.

Base Cal. File stands for “base calibration file”. This file o be used when a
calibration standard blend is used in place ofglsiparticle size (for time
saving).

Browse- click on this button to load a base calibrafiib®

Once you clickOK in the calibration setup dialog box, the calibmatcurve is calculated
automatically and displayed for you. This is aaraple of what a calibration curve looks
like. Clicking Cancelonly displays the current calibration curve withoercalculating it.
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This is what a sigmoid shape curve looks like. sTdraph may be zoomed by clicking
and dragging on it to draw a box. The region ieghte box will expand to fill the

window. To autoscale and see the entire grapmagick the right mouse button on the
graph.

3.3.40ther View Menu Commands

View/Toolbar- a toggle switch that allows viewing/hiding oet@HDF V.3.20 software
toolbar.

View Status Bar a toggle switch that allows viewing/hiding oEt&@HDF V.3.20
software status bar.

View/Eluent Monitor a toggle switch that allows viewing/hiding oEt&€HDF V.3.20
software pump monitor. The pump monitor is a swatidow that opens to display the
pump pressure in pounds/square inch. It looksthie Note that the normal operating
pressures are from 4000 to 5500 psi.

Eluent Monitor M= E

pH Cond. Temp. CTemp. psi “alve *

|11.4? 91 343 350 4076 L

View/Create New Viewls activated only if a fractogram is in the aetivindow. Allows
viewing of fractogram data in 4 different formassseeen below. Clicking oviiew/Create
New Viewbrings up the following dialog box.
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) Text View
i) Tabular Text View

I 1] I | Cancel I

Graphic View- is the standard way of looking at a fractogrdraplaying the data
graphically as a plot of detector output versustirilere is what a graphics view looks

like.

=| File ¥iew Fractogram System Window Help

Ak | Ar

| W || S| ) o8 |4 [b ) o5 |1 EL o
Open | Save Print | Prev Fract |Seque | Calik Bun Edit Eract | Calib) | [Telate
Rawdatz-  MANUALTFRM

20000

10000
=
o
g 0
)
5
=4

-10000

-20000

Time Gec)

For Help, press F1 | | | | |

Report View A view format that allows you to print out fragrams, various plots of
particle size distribution, and textual informat@mout the sample analysis. The contents
of a report are determined using the method editiis is what a report might look like.
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= -

=| File ¥iew Fractogram System Window Help

LLAELS

= i
Fract |Seque | Calib

=l

Dpen | Save Print | Prev Bun Edit Eract | Caliby || elete
. 4]
Mieight data - MANUALT PRI
100
=0
a0
70
= &0
S
= =0
)
=S 40
20
20
10
0 ]
=] = [ 5] = o [=3] =1 [=x] [¥=] =
= = = = = = = = = =
= = = = = = = = = =
Partick See nM)
MANTTALL. FRM:
Size units: nM Operator MNames: John Q. Pun: Wed Dec 21 1l&:00:00 19850
Cartridge: adfad Wavelength: ZZ0 Start PSI: 4533 End: 433
Method: Zx234 . mth Ah=zorbk TW: ¥ Deconvolwe: T
Comments: fdzad
Marker time: 0O
By Mum By Area B+ Wol By Wght
Mean: 5.0 141.% 24.4 ZaE5.3
5% Lim: 45, & 1.5 zoo._ 4
Median: El.& 5.4 Z26.9
7E% Lim: EE. 3 £324.9 ZEE. 8
Mas: 45 & 431 431
2cd Dewv: 343 115.1 133.3
FITHH: 1z. 4 14._8 14_5
StartSize EndSize Peak Numbhreak Arealreak Weightireak

For Help, press F1 | | | | |

View/Create New View/Text Viewereates a report that consists strictly of thetal
information about a view, and is identical to tleétbm of the above figure.
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Note: If using Text or Tabular View, you should g#at a the bottom of the report.

View/Create New View/Tabular Text Viewreates a report with the textual information
as seen in the above figure, asadumns listing all the particle size distributidata for a

sample. This is a very long report, and it isre@bommended that you print this out

unless you need a printed record of all a fractoigalata. This is part of what a tabular

text view looks like.

=| File ¥iew Fractogram System Window Help

Ak | Ar

B EEEASEED

Open | Save Print | Prev Frgct Calib Bun Edit Helete
MANTTALL. FRM: +
Size units: nM Operator MName: John Q. Rurni: Wed Dec 21 le:00:00 1550
Cartridge: adfad Wavelencgth: 220 Start PSI: 4599 End: 453
Method: ZxEZ4.mth Abhsorbh TW: ¥ Deconvolwe: T
Comments: fd=ad
Marker time: 0
B+ Mum By Area B+ Wol By Wght
Mean: EE.0 141.2 24.4 Z3E.3
ZE8% Lim: 466 51.5 z00._4
Median: El.E 55,4 2369
7E% Lim: E&.3 234.9 ol =
Maw: 466 431 431
Std Dew: 24.9 1151 1333
FTTHH: 1Z.4 14.8 14.5
StartSize EndSize Peak Mumbhrea$ Arealrea% WeightArea%
Particle Mumher Cumnlative Weight Cumnlative Ranr
Diam. (nm) % Hunmber % % WMeight % Data
1003. 04 o.aa 100,00 0.aa l0a. 00 0.a0
934._08 o.ao 100. 00 0.aa l0a.an 0.aa
87307 o._oa 100,00 0.&1 Q9,88 0.00
g2la_08 o.aa 100,00 1.00 22,60 0.a0
TTL.ET o.ao 100. 00 z.10 23,13 0.aa
TEg_ g9 o._oa 100,00 3.85 Q8,32 0.00
| ISSl.ZS 0.aa 99.33 5.35 27.03 0.a0 *
-

For Help, press F1 | | | |

View/Copy Graph to Clipboard Eopies the active window to the Windows clipboad f
pasting onto other applications. To copy a fullarepfirst click on an area of the report

window outside a graph or text or tabular area.
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Chapter 4

Software Reference Guide

Part 2: The Fractogram, Sequence and System Menus

4.1 The Fractogram Menu

The purpose of the fractogram menu is to allow tgocalculate many different types of
particle size distributions from a raw fractograirhis menu also allows you to display
fractograms and patrticle size distributions inetént ways, such as overlaying two
fractograms or displaying a window with or withamids. The fractogram menu is only
seen in the toolbar when there is a fractograrheractive window This is what the
fractogram menu looks like.

FElriliclul System  Window

| Configure Fractogram...
Overlay Files

Graph Axes Options... 4
Turn Off Grid

+ Both capillaries
Short capillary only
Long capillary only

Calculate

Change to Baseline Edit
Delete RED Baseline Points

4.1.1Configuring Fractograms to Create Particle Size Distributions

Clicking onFractogram/Configuréorings up a dialog box that allows you to choose
amongst a plethora of different particle size disttions that are calculated from a
fractogram. Here are your choices.

Matec Applied Sciences
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x
% Faw " Comected " Pump Pressure
™ Mumber £ wieight £ Area
" Cum. Mumber " Cum. ‘Weight " Cum. Area

" Overaid Number € DvedaidWeight € Overlaid Area

™ Conductivity

Cancel | Help |

The choices in the second row of the dialog box differential plots meaning that the

Y axis values for each data point are adtled together, and that each data point is
different. Differential plots areormalized which means all Y axis values are divided by
the value of the tallest peak in the fractograrhisTs why the largest peak in these plots
always reads 100%. The percentage values for ddtarpoints are calculated relative to
the biggest peak in the fractogram. For examppeak that has a maximum value of
15% is 15% of the height of the tallest peak infthetogram.

The opposite of a differential plot iscamulative plowhich adds together each
successive Y axis value, and plots this sum varatticle size. Cumulative plots are also
normalized, which is why they reach a maximum &0 The third row of choices in

the Fractogram View dialog box all give differeihiots.

The fourth row of choices in the Fractogram Viealdg box giveoverlaid plots which
display the differential and cumulative plots dfecific type of particle size distribution
in the same window. For example, an overlay ofdifferential and cumulative plots of
weight weighted particle size can be obtained.

Particle size distributions can be displayed@asber weighted, area weighted, or weight
weighted A number weighted particle size distributiorsisiply a plot of normalized
percent number of particles vs. particle size. diea weighted plot is calculated by
multiplying the number of particles at a given direes the square of the diameter.
Then, the normalized percent of particles is ptbtte. size. Weight weighted
distributions are calculated by multiplying the renof particles at a given size times
the cube of the diameter. Then, the normalizedgrerof particles is plotted vs. size.
Examples of each one these particle size distohatare shown below.

All the plots below show different ways of displagithe same fractografite. This will
give you the opportunity to determine which moda y@nt to use to present your data.
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Following is a description of the particle sizetdizution plots available in the
Fractogram View dialog box.

Raw- shows fractogram data as a plot of detectoromspvs. time, which is the raw data
obtained from the CHDF instrument. This is whaawa fractogram looks like.

Rai data - MANUALZ FRM
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Corrected- takes a raw fractogram and baseline correcésd,smoothes it by truncating
points below a certain value (see “Noise Levelsattion 1.3). This is what the above
fractogram looks like after it has been correctentd the flattened baseline, and that all

data points are now above zero).

Comected data-  MANUALD FRM

40000
o 30000
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Pump Pressure plots the pump pressure during the course oattadysis of a sample
versus time. This plot can be used to ascertagthven the pump functioned properly

during the course of an analysis.
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Number- This type of plot is also known as a “numbergived particle size” plot. The
plot is of the number of particles of a certairesiersus particle size (usually measured in
nanometers). This is a differential, normalizeok gis explained above. The
normalization causes the Y axis units to be in@atrdHere is what a number weighted

particle size plot looks like.
Numberdata-  MANUALD. FRM
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Weight- This type of plot is also known as a “weight grged particle size” plot. This is
a differential, normalized plot as explained aboVée normalization causes the Y axis
units to be in percent. Here is what a weight Wweid particle size plot looks like.

fieight data-  MANUAL2FRM
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Area- This type of plot is also known as an “area \w&ag particle size” plot. This is a
differential, normalized plot as explained aboWde normalization causes the Y axis
units to be in percent. Here is what an area wedparticle size plot looks like.
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Cum. Number/Cum. Weight/Cum. Argaresents cumulative plots of the number
weighted, weight weighted, and area weighted parsizes. These plots are normalized,
so the Y axis units are percentage, and the phathes a maximum at 100%. The details
of cumulative plots are explained earlier in thesteon. This is what a weight weighted

cumulative plot looks like.
{fieight cumulative data - WMANUALD FRM
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Overlaid Number/Overlaid Weight/Overlaid Are®isplays both the differential and
cumulative plots for a specific type of particleesdistribution in the same window. For
example, the cumulative and differential weightgined particle size plots are shown
below. On your computer screen, the differentiat will be displayed in blue, and the
cumulative plot will be displayed in red.

hieight overteid data - MANUALZFRM Dif. Cum.
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Conductivity— Displays the eluant conductivity (not the sang)lerhis is measured by
the internal eluant conductivity/temperature sensor
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4.1.20verlaying Fractograms

By clicking onFractogram/Overlay Filesnultiple fractograms can be displayed on top of
each other in the same display window. This mddaeewing data is useful in trying to
compare and contrast one fractogram with anotieu can view up to five overlaid
fractograms. Viewing more than five is possiblat, the display becomes very confusing
if you exceed five. Each fractogram overlaid idisplay window is shown in a different
color. The first one is red, the second blue tiivel is black, the fourth is green, and the
fifth is purple. The name of each fractogram pthyed in the appropriate color at the
top of the display window.

This is what two overlaid fractograms look like.

Comected dats - MANUALS FRM  170nm:2 frm
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For Help, press F | | | | |

The dialog box that appears wheractogram/Overlay Filess clicked shows a list of
files to display in the active window. The filestéd in this dialog box are displayed in
the active window in addition to the fractograneably in the window. You can add and
delete files from this list as desired. Here isatihlooks like and how it works.
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Additional files

179nmx2_frm
439nmx2_frm

Delete I

Add- clicking on this button brings up a file selectidialog box, allowing you to
pick fractograms from any directory and any haigedfor display. You can only
add one fractogram at a time to a list, so creatifigt with multiple fractograms
means clicking on thAdd button multiple times.

Delete- is used to delete a file from a display listmfly highlight the file’s
name by clicking on it, then click thgeletebutton to remove its name from the
list.

4.1.3Graph Axes Options

When you click orFFractogram/Graph Axes Optior@spop-out menu appears as shown
below.

§ystem Window Help

Configure Fractogram... I Q
Owverlay Files

Edit

Graph Axes Options... X Scale
Turn Off Grid Y Scale

+ Both capillaries
Short capillary only
Long capillary only

Calculate

Change to Baseline Edit
Delete RED Baseline Points

Clicking onX Scaleor Y Scalebrings up the same dialog box, which is shownwelo
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-
rYalues rAxes

Y1 [0.000000¢+000] None O Lines

Max |1.000000e+002 | @® Ticks O Zero Line

 Corner labels Scaling

) Labels ® No labels ® Auto O Manual

| Cancel I Help

This dialog box is used to determine how the aresfractogram display are labeled and
presented. The dialog box sets parameters farditie X or Y axis depending on which
axis was chosen in the pop-out menu. Only onbexd axes is affected by changes
made in this dialog box.

Scaling- determines whether the axes display limits ateranually by the user, or if
they are set automatically by the software. WhetnigAutothe display limits are set
automatically, and the numbers in ten Value/Max Valudields are ignored. If set to
Manual theMin Value/Max Valudields are used to determine the axis displaytimi

Min Value/Max Value Sets the display limits for an axis. For ins@nf you wanted to
display data on the X axis from 0 to 100 secongse these numbers into thMin
Value/Max Valudields. These values will only take effect if tBealingis set to
“Manual”. If this parameter is on “Auto”, the mand max values will be ignored, and
the display will be scaled automatically. The a@am display limits occurs after you
pressOK.

Corner Labels When this parameter is turned on, the tick marig labels for a
particular axis are labeled with numbers. If hasameter is turned off, the tick marks
disappear. The following figure is what the digd@oks like with the corner labels
turned off for bothaxes.
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Rew datn - MANUALZ PRI

Inding Jopalag

Time fec,)
For Help, press F | | | |

Axes- determines the appearance of the X and Y axédlaws.
None- no tick marks or grid lines are marked on tlaetogram display.

Lines- Adds grid lines perpendicular to and passingugh the axis being
changed. For example, for the X axis evenly spéined are drawn on the
fractogram parallel to the Y axis.

Ticks- places or removes tick marks from the axis belmnged.

Zero Line- Draws a line at the zero point perpendiculaand passing through the
axis being changed. For the X axis, this line Ugdalls on top of the Y axis, so
it is difficult to see. Below is an example of aaXis zero line.
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Rai data - MANUALZ FRM
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4.1.40ther Fractogram Commands

Turn Off Grid/Turn On Grid a toggle that adds or removes a set of griglfinem the
fractogram display. This toggle overrides Gmaph Axes Options/¥or Y) Scale/Axes
Parameters.You may need to click on the toggle twice togad lines to appear.

Calculate- is used to recalculate fractogram data usindferent calibration curve
and/or method than was originally used. The methast be set by clicking on
View/Setugo obtain a fractogram setup dialog box.

Change to Baseline Edit/Delete Baseline Poirttss is a function to manually correct a
fractogram for baseline slope or curvature. Thaadre will be enabled in a future
version of your CHDF software.
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4.2 The Sequence Menu

The sequence menu appears in the menu baifdhBre is a sequence file displayed in
the active window. This menu is used to add, edit| delete lines from a sequence file.
All the functions in this menu can be accessed fotimer places in the software. For
example, the three sequence editing buttons itothibar perform the exact same
function asadd new fractogramsdd calibration andDeletefrom the sequence menu.
The reader is referred to section 3.3.2 of thisumfor detailed descriptions on how to
create and edit sequence files. Here are the consravailable in the sequence menu.

ELLUTEN T Window Help
. Add New Fractograms...
i Add Existing Fractogram...

4 Add Calibration
Delete from sequence

Change BRoot of tem Filenames...

Calculate

Add New Fractogramsallows creation of a new command line in a seqadile.
Brings up the same dialog box as pressing the tHRAgs” button on the toolbar (see
section 3.3.2).

Add Existing Fractogram allows an already existing fractogram file toduieled to the
sequence list so its report can be printed outdatah along with the other fractograms
accumulated using this sequence file. Choosirggabimmand brings up a file selection
dialog box, allowing you to choose any fractograon gesire.

Add Calibration- allows the addition of “check calibration” sarplto an autosampler
run. This command performs the same function @sAdd Calibration” toolbar button.
Fractograms generated from check calibration sasnplglace calibration standards (with
the same file name) contained in an already exjstatibration. The resulting calibration
is applied to further fractograms obtained duringsequent runs. The name of the
calibration file comes after that of the checklmation sample in the sequence file list. It
is given a vial number of “C” as shown here. Atgxe that the calibration comment falls
in the wrong column.

Seque:

Yial File kMethod Operations Comments

1 brianl.frm CHDF2000 Method Run|Calc|MoPrint]Sawve I really hope
C 1=27F5._cal and this too!

To add a calibration to a sequence file, clickseguence/Add Calibratipmhich brings
up an add calibration dialog box as follows.
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Calibration: |1x2?5.-::a| Browsze._ .. I

Comments: || hope this works!]

Browse- click on this button to bring up a file selectidialog box, where you
choose what calibration to add to the sequenceTise name of the file you
select will appear in th€alibration field.

Calibration - the name of the calibration file to be addeth®sequence file list.
It is selected by clicking on tHgrowsebutton.

Comments information about the calibration file that whlé included in the
sequence file list.

Delete From Sequeneeghis menu choice is only enabled when a comntiaedn a
sequence file is highlighted. Clicking on this coand will cause the highlighted
command line to be deleted from the sequence Tilds command performs the same
function as the “Delete” button on the toolbar.

Change Root of Item Filename$his command is used to change the root name for
items in a sequence list. It is useful if you wemtise the same sequence to run two sets
of samples, and the only thing different betweenrtins is the rootname of the files.
Choosing this command brings up the following digbox:
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Hew Hoot Filename: INew
Old Root Filename: Itest

1], I | Cancel I | Help I

First highlight the samples in the sequence youtwarename, then type in the new root
name, all the items in the sequence will be updatedmatically.
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4.4 The System Menu

The system menu is used to configure your CHDRFuns¢nt and autosampler, to turn the
pump on and off, to add or delete user’s from tstesn, and create and edit methods.
Here are the commands available in this menu.

S ul Help
Configure System...

Configure Autosampler...
1 Pump... »

Methods Library... F7
Change User ID

Configure Systemis used to record important system informatibowd the CHDF
instrument. This function is covered in detaikaction 1.3.

Configure Autosampleris used to record important information abouet dlnitosampler
attached to your CHDF instrument. This functiorswavered in detail in section 1.4.

Pump- when clicked, brings up the following pop-outnmme

S Help
Configure System...
Configure Autosampler...

Methods Library...
Change User ID

Standby stops the pump.
Reset starts the pump.

Note: If you turn the pump off using the front panekio¢ instrument, you musarn it
back on by clicking oisystem/Pump/Reset

Change User ID is used to add or remove user names from theraysThis is covered
in detail in section 1.3.
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4.4.1Creating and Editing Methods

A method contains important information on how talgze a sample. You must create a
method and a calibration for each and every sathpleyou run on your CHDF
instrument. The method includéee calibration file name, therefore, the methokd

the parameters used to obtain a fractogram witlcahbration information needed to
calculate the fractogram. All methods createdgigour CHDF V2.0 software are kept

in a file called METHLIB.ARC. This file should Bespt in the same directory as the

* EXE file used to run this software package. Avrmaethod may be created, or an
existing method modified, by clicking @ystem/Methods LibraryThe following dialog
box appears.

x
Method Library Cantents
Ok,

T METHOD MO U, O DEC Eanel |
Temeth _I

2uLA method b

Help |

—Work Area

Mame: |1 METHOD

Save fim files in directary: | hchdi20004 Erow&el
—Wavelength L

— Calibration
 220pm 200 Am o .
Calibration File Emw&el
e [c:\chdf2000\1 veke 204 cal
Mo Ly & Absorbs LW
Part. Concen. Calibration File Browsze
™ Uze LW Estinction File Erawsel _I
Ic:\chdeDDD\‘l 2Mtest pcc
Ic:\chdf2DDD\r1 il s

v Deconvolve

t arker Inject Delay: IEI j[secs.] Duration After Marker: IBDD j[secs.]

Optical Detector Mode | Beport Setupl

Add | Delete | Ehangel Clear I

Method Library Contentslists the names of all the existing methodsestan the file
METHLIB.ARC. To edit an existing method, scroltdlugh the list and click on its
name. The other fields in the dialog box will Bked in automatically with pertinent
information about this method.
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Work Area- the section of the dialog box where the pararadtet are saved into a
method file are displayed and changed.

Name- the name of the current method being edited ediban existing method,
highlight its name in th#ethod Library Contentfield, and its name will appear in this
field. To create a new method file, put a new namteethis field. Then, click on thadd
button to add this method to the file METHLIB.ARC.

Save .frm files in directory only useful for auto-sampler operation. Entéado where
frm files will be automatically saved.

Add- Adds a new method to the list of methods standdETHLIB.ARC. The name
given to this new method must be typed intoNtaenefield.

Delete- clicking this button will delete a method whaosame is highlighted iivMiethod
Library Contents Be sure you want to delete a method when prg$kia button, since
there is no warning telling you the method is aliouie deleted.

Change- Automatically saves a changed method underuhet method’s name.
Clear - sets all the parameters in Work Areato their default values.

Wavelength Selects the wavelength used in the particlenetitin cross section
computations. Make sure this wavelength agreestiitwavelength setting made using
the firmware on the instrument.

Absorbs U+ activate this parameter if your sample partiellesorb UV light at the
wavelength being used for detection.

Use UV Extinction File- activate this parameter if you prefer to userywn extinction
cross section curve instead of the approximatiod-Y&s or —No”. Click Browse to
select your UVX file.

Deconvolve if checked, your fractogram will automaticallg deconvolved. This
process involves mathematically enhancing the uéisol of the data to help pull apart
overlapped peaks.

Marker Inject Delay- the amount of time the autosampler should wiggr &njecting the
sample to inject the marker. Ideally, the markensd be injected one minute after the
sample. However, practical experience shows tiaisamplers take about a minute to
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inject the marker anyway. Therefore, if this paetenis left at O, there should still be a
minute delay between sample and marker inject.

Duration After Marker- this parameter applies to manual and autosarmpésations. It
determines how long the instrument will continuerteasure data after the marker has
been injected. This should be set for a minimur@Qtf seconds, because this is how long
it usually takes the marker to pass through theesys

Cartridge/Calibration Files- this tells the software what calibration curgeuse when
analyzing samples using this method. To pick doation file, click on theBrowse
button, a file selection dialog box will appeaoaling you to select any calibration file.
2-column is used only for special dual-capillarytadges.

Optical Detector Mode brings up a dialog box containing parameters¢ha be used to
detect peaks in a fractogram.

4.4.2Generating and Customizing Reports

The CHDF V.3.20 report editor is loaded by clickmmgSystem/Methods Library/Report
Setup A method must be selected before clicking orRaport Setupputton. A report
contains particle size distributions in graphiaad gabular formats. You can choose to
have some, all, or none of the available partide distribution plots included in your
report. Reports can be printed out automaticdtr autosampler injection of a sample.
The ability to turn automatic report generationamal off is obtained by first having a
sequence file in the active window. Then, highligltommand line in the sequence file
and click on the toolbdtdit button, therOptionsand make sure there is a mark in the
Print checkbox. More details on sequence file setgivisn in Chapter 3.

Clicking onSystem/Methods Library/Report Setumgs up the following dialog box.
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Report Yiew Contents

By Hum.
By Weight
By Area

[ Add ltems
| Raw By Humber By Weight By Area

Cormrected By Hum. Cum. | By Wght. Cum. | By Area Cum.
Text Rprt. By Hum. Ovld. | By Wght. Ovld. | By Area Ovld.

Tabular

Report View Contentsthis is a list of particle size distributionstiwill be plotted in a
report. Each one of these items takes up 1/3 8 BHR” by 11" sheet of paper (except
for the tabular report, which can take up many pag® only 3 of these items can fit on
one page. Add items to this list by clicking oe thifferent particle size distribution
names shown in the dialog box. Delete items ifigtdoy highlighting them and clicking
the Deletebutton.

Add Items Click on any of these buttons to add a spetyfie of particle size
distribution plot to a report. The different typefsplots are explained in section 4.1.1.
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Appendix 1

Installation Instructions for EXxisting
CHDF-1100 User’s

If you have a CHDF-1100 instrument, and are culyarging a DOS (Asyst) version of
CHDF software, you must follow the installationtimgtions listed here.

Note: if you own a CHDF-2000 unit, or are already sing CHDF Windows software,
go to Chapter 1 for installation instructions.

The software will come shipped to you on threefipdisks. Boot up your computer,
start Windows 3.1, then follow these instructions.

1. Insert Disk 1 (“SDK disk) of the software inteetfloppy drive of your
computer.

2. From the Windows Program Manager, clickFile/Runand type in the
following: A:setup.

3. After an “Initializing Setup” message is dispdy the following dialog box
appears.

Welcome to Data Translation
Datafcqg SDK setup.

This program will install the DataAcq Software
Development Kit [SDK] onto your hard disk.

Continue: Exit I

4. Click onContinueand the following dialog appears:
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[ Install to:

[ Installation Options:

EiDatadeq SDE Files:
| C Example Programs

Installation Drive: C:

Space Required: 1N 4
Space Available: 399952 K

| Inztall I |

Click onInstall to install the software.

5. A screen similar to the following will appearrohg software installation,
allowing you keep track of the installation’s pregs.

g

Source File:
AMWLETDS WRI
Destination File:
C:ADA_SDEAWCTDS WHI

6. When the first disk is done installing, it wsthow the following if the
installation is successful.

% Setup Succeeded!
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7. Place the second install disk (“Driver diskyour floppy disk drive. From the
Windows Program Manager, click @ontrol/Drivers/Add Double click on “Unlisted or
Updated driver”, typ@\:\ in the ensuing dialog box to tell Windows where thiver is
located, then click o@K. When “Add Unlisted DT-Open Layers” appears, cl@K.
When the DT-2801 Installation Window appears, etitemame “CHDF” in the board
name field (Note: your software will not work if¢hlboard is not named properly). Click
onAdd When prompted “A DT-2801/5716 was found, Add dffck on Yes Click
Closeseveral times until all dialog boxes are closed, you have returned to the
Windows Program Manager.

8. Place the third install disk (“CHDF disk”) in yofloppy disk drive. Using the
Windows File Managér , copy the software’s executable file, CHDF.EXE
(mCHDF.EXE for manual operation units) to any diogg on your hard disk. It is
recommended that you give the software its owrcthrg, such as “C:\CHDF”. You can
create a directory from the Windows File Manager.

9. Create an icon to load CHDF.EXE using Hie/Newcommand in the Windows
Program Manager. The instructions for this aregin steps 2 through 6 on pages I-3, I-
4, and I-5.
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