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8 Chapter 1 Introduction to WinLab32

Welcome to WinLab32!

Important Features of the WinLab32 Software

L]

This highly usable product was developed by a team of application experts,
laboratory managers, graphic designers, cognitive psychologists, and users
from all over the world. Sample analysis, scheduling, and data reporting can be
handled easily and efficiently.

Operation is simplified. Based on the familiar Microsoft Windows menus and
graphics, the software has easy-to-use graphics and familiar pull-down menus.

Complete system controls and useful online information are at the user's
fingertips, making procedures simple and routine, even for new operators with
minimal training in ICP lab procedures. Less training is required and time can
be saved, hence increasing lab productivity.

The automation of many routine tasks not only saves time, but also avoids
expensive, time-consuming errors.

Comprehensive data reprocessing and reporting capabilities include: built-in
QC automation routines; full data reprocessing from stored spectra; methods
and data stored in a commercial database; and easy generation of customized
reports using off-the-shelf word processor or spreadsheet programs.

The flexibility of WinLab32 should allow you to comply with quality control
protocols and regulatory procedures associated with Good Laboratory Practice
(GLP) and Good Automated Laboratory Practice (GALP) requirements.

Related Applications

In addition to the WinLab32 software, PerkinElmerPerkinElmer provides:

The Data Manager software application lets you archive, copy, delete, and
rename the data sets created by WinLab32. Within this application, you can
select a subset of the data from a results data set and save it in a file format that
can be read by many off-the-shelf applications, including spreadsheet and
database management programs. In addition, you can create printed reports of
data where you control the design of and the information included in the report.

WinLab32 Offline is a second copy of the WinLab32 application that does not
control the instrument. You can use WinLab32 to edit methods, enter sample
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information, examine data, build IEC or MSF models, or reprocess data in the
software without operating the instrument. This is useful when you wish to
work with methods and data while an analysis is in progress.

Important Prerequisites

Before you use WinLab32 software, you should:

»  Understand ICP principles and practices. If you need background information,
you should consult one of the many textbooks available.

»  Know how to use a personal computer. If you need further information, consult
your computer manual.

*  Understand Windows fundamentals. If you have questions, refer to manuals,
books or CD-ROM tutorials on Microsoft Windows.

WinLab32 Software

Organization

The WinLab32 software contains a series of windows, each of which has been
optimized to help you perform some part of the overall analytical task. This model
was a refinement of one of our current systems that has been well accepted in the
analytical community. Each window in the software provides a specialized, task-
oriented view into the system. To perform a task, the analyst displays one or more
windows that provide the appropriate controls or views of the data.

These windows are grouped in the following functional categories:

Data Analysis and Control:

Editors for Use these windows to create or edit new methods and

Parameter Input sample information files. These are the Method Editor,
Periodic Table, Wavelength Table, and Sample
Information Editor.
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Controlling the
Analysis

Displaying
Information and
Correcting
Interferences

Handling Data:
Data Manager
application

These windows enable you to select a method, sample
information file, and make decisions about the analysis,
whether it is a manual or automated analysis. These are
the Manual Analysis and Automated Analysis
windows. In addition, a Data Reprocessing window
allows you to recalculate data.

Windows are available to view calibration and spectral
and tabular results during an analysis. Take a close look
at a spectrum with the Examine Spectra/MSF window,
where you can correct interferences using the MSF
technique. An IEC Model Builder lets you apply IEC
correction factors.

A full range of data management capabilities is
available using this separate software application. Use
Data Manager to copy, archive, delete, results data sets.
You can also export data to other file formats and create
reports of data. Step-by-step wizards are available.



WinLab32 Software 11

Instrument Control:

Controlling the Plasma, the
Spectrometer and FIAS

Adjusting and diagnostics

Online Assistance:
Finding Information

Before, during, and after an analysis, use these
windows as needed to control hardware
parameters. These include the Plasma Control,
the Spectrometer Control, and FIAS Control
windows.

When the instrument requires adjusting or
diagnosing, check the Diagnostics window. In
addition, System Monitors keep you informed
of actions in the spectrometer, plasma and other
hardware.

Throughout WinLab32, there are several
information sources: online help topics,
messages from the instrument, a tip of the day,
and tool tips.

Overview of Windows for Data Analysis and Control:
Specialized Editors for Parameter Input

Define Elemer

There are several key windows for entering parameters for the analysis. Here is an
overview.

Method Editor. In the Method Editor, you enter all of the
analytical information needed to perform an analysis:
parameters for instrument settings, directions to convert
spectral data into intensity data, calibration information and
autosampler settings. Spike concentrations for matrix check
samples, location of quality control solutions and
instructions for performing QC procedures are also included

here as well as several options for printing and storing data.
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Periodic Table. The Periodic Table presents a graphical,
easy-to-use means of selecting elements and their
recommended wavelengths for your method. The elements
and wavelengths that you select will be entered automatically
in the Method Editor: Spectrometer, Define Elements page.

Wavelength Table. Use the Wavelength Table to search for
all of the elements that emit a signal at a particular
wavelength. This window also lets you search for
wavelengths for your method beyond those that appear in the
recommended wavelengths list found in the Periodic Table.

Sample Information Editor. Use this window to enter all of
the information regarding your samples. You enter
information to describe the samples, information on how the
samples were prepared, and set up an analysis schedule. In
addition, you have the flexibility to note parameters that vary
by sample, such as weight, and those that may be common to
all samples, such as analyst name.
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Overview of Windows for Data Analysis and Control:
Windows for Controlling Analyses
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Manual Analysis Control. Use the Manual Analysis
window to analyze each blank, standard and sample
manually. You select a method, sample information file, and
if you choose to save data, a results file. When you analyze
each item, the current status is reported here as well as in the
Spectrometer monitor. Performing a manual analysis is
useful when you wish to analyze only a few samples.

Automated Analysis Control. For analyses with many
samples or when an autosampler is used, you can set up an
automated analysis. On the Set Up page, you select the
method, sample information file, and if you chose to save
data, a results data file. On the Analysis page, you start the
analysis and can then observe the current status of each blank,
standard and sample as well as the progress of the overall
analysis. (The Spectrometer and Autosampler Monitors
report the status of their respective hardware.) The
Automated Analysis window lets you analyze up to the full
capacity of your autosampler tray.

Data Reprocessing. Use this window to recalculate existing
data in a results data set. This is useful if you wish to set
different analytical conditions than those in the initial
analysis, select different peak parameters, or change or
correct method parameters without the need to reanalyze the
samples.
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Overview of Windows for Data Analysis and Control:
Windows for Displaying Information and Correcting Interferences

et Spectral Display. Use the Spectral Display window to view
the spectra as it is generated during an analysis or spectra

| | ) reprocessed from stored data. This graphical window shows

| e oo | wewmmes [ ez | subarray pixels, background correction points, intensity and

T T concentration data. This window can be printed, resized, and,

if desired, spectral data can be saved to the results data file.
Color and layout can be adjusted. This window updates as
each sample is analyzed.

b e
Intensity: 12570.0 cps Intensity: 12570.0 cps.
a Corc: 303mgl__|5 Conc: 303mg/L__|6

Results Display. Use the Results Display window to view the

e s e i m data generated from the analysis in a tabular form. This
- v information can be written to a log file and printed. This data,
U ., saved in aresults data set, can then be manipulated in the Data
sEmo Hommoo i ik | Manager as needed to create reports and to be exported to
B oaEILooom o owim other formats.

oty Calibration Display. This window shows the calibration

Cu328.752 [Pb 220,353 Ca317.933
s I3 *®

curve for the elements being analyzed in each sample. It also
provides the concentration of elements in the calibration
| e |, e | thEmmEe | standard, the calibration equation being used, and the
KB correlation coefficient. (You set up the calibration and select
& & the calibration equation in the method.) This window can be
fommmm | (oo printed and resized, and color and layout can be adjusted.
s This window updates as the calibration analysis progresses.

em em em
(eps) (eps) (cps)

4 Con. Coelt.: 0.939764 i 0.999764 |6

Examine Spectra/MSF. The Examine Spectra/MSF window
has two modes: In Examine Spectra mode, you can take a
closer look at any spectrum or group of spectra for anomalies.
Use it to make changes, such as updating the peak wavelength
or changing background correction points. Should
interferences be present, the Multicomponent Spectral Fitting
mode of this window lets you create MSF models (blank,
analyte, interferent) that you can use to make comparisons
with your spectrum results to identify and subtract out
interfering signals.
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IEC Model Builder. Use the IEC Model Builder when you
suspect interferences that are direct spectral overlaps. This
window takes you through set up, setting limits, calculating
and summarizing factors that, when applied, reallocate
emission intensities to correct for interferences.

Overview of Windows for Instrument Control:
Windows for Plasma and Spectrometer Control

Plasma Control. Use this window to modify plasma
parameters, such as gas flows, radio frequency power and
pump flow rate. You also use this window to monitor the
status of major components affecting the plasma and sample
introduction system, and to ignite the plasma and shut it off.
In addition, you can override the method parameters with
those contained in this window. (Recommended settings for
plasma parameters and for nebulizers are contained in the
Plasma Control Window section.)

Spectrometer Control. Use this window to control key
parameters for the spectrometer. You can adjust the torch
viewing position, set spectrometer parameters manually
(such as purge gas and plasma viewing mode) and override
parameters in the method as well as perform a detector
calibration. For simultaneous spectrometers, you can also
perform a system wavelength calibration or a mercury
realignment using this window.

FIAS Control. Use the FIAS Control window to view the
FIAS status and set valves, pumps , and remotes
independently of any other ICP functions



16

Chapter 1 Introduction to WinLab32

Overview of Windows for Instrument Control:
Windows for Adjusting the Instrument and for Diagnostics
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Diagnostics. When a question arises in instrument operation,
the Diagnostics window can help by providing information
about system connections (the System page) and about the
status of the spectrometer, plasma generator and autosampler.
Each of these component pages also contains a history
showing the messages between the component and the
software. In addition, each page contains a reconnect button
for the associated component.

Status Panels. Several Status Panel windows provide
updated information on instrument operation. During an
analysis, these status panels report the position of the
autosampler probe, the status of the spectrometer and plasma,
and the status of instrument startup/shutdown. They are
located at the top of the WinLab32 main screen but can be
moved to any position on screen as desired.
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Overview of Windows for Handling Data:
Data Manager Application

The Data Manager application is a useful tool for maintaining and using data
generated by the instrument and the WinLab32 software application. See the
WinLab32 Data Manager Software Guide for further information.

1. Select Report Design

Teatvizad g,

fin | cwes | v

Data Manager window. Use the Data Manager window to
perform various data handling maintenance tasks. You can
create, check, rename, copy, delete, and restore results data
sets as desired. It is important to periodically delete and
archive data sets to prevent libraries from becoming too large.
Also, if you are running WinLab32 Enhanced Security use
the Data Manager utility to view a master event log of all
significant actions performed by a user as well as the revision
history on all files and data objects.

Reporting Wizard. Use Data Manager’s Reporting Wizard
to create printed reports of selected data. This wizard is an
interview-style series of dialogs to help you easily choose the
data and the format in your report.

Export Wizard. Data Manager’s Export Wizard lets you
select a subset of the data contained in a results data set and
write it to a file that can be read by many other software
applications, including spreadsheet and database
management programs.
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Overview of WinLab32 Online Assistance
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Help topics. To answer your questions as you operate the
instrument, WinLab32’s online help file contains step-by-
step procedures, parameter descriptions, graphics, labeled
screen shots, examples, a glossary and a comprehensive index
as well as a full text search. You can print an individual topic
or an entire book. (To do so, open the help contents window,
click on a book or topic of interest and select Print in the
bottom right hand corner of the contents window.)

System Message. When there is an inconsistency in input
information, WinLab32 alerts you with a system message
dialog. This identifies the concern and provides an
appropriate action to enable you to make a correction, or it
may present you with a choice of actions. These messages can
be printed for your reference.

Check method. When an inconsistency in a method occurs,
a check method dialog appears. This identifies the concern
and provides an appropriate action to enable you to make a
correction, or it may present you with a choice of actions. It
also provides other useful information pertaining to the
method. These messages can be printed for your reference. If
you wish to check a method for errors or inconsistencies, in
the Edit menu, click on Check Method. The active method
will be checked and problems reported.
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Workspaces

Tip of the Day. When you start the WinLab32 application, a
Tip of the Day message appears with additional information
that you may find helpful as you operate the instrument.

Tool tips. Throughout WinLab32, information is available
for window features such as buttons, entry fields, options, etc.
When you place the mouse cursor on a feature, a one-line
description, action, or other useful information relating to the
feature selected appears.

Analysis checking and error (warning) messages. When
you have entered analysis information and begin the analysis,
WinLab32 checks the entries to make sure that everything is
set up properly. Depending on the type of error found, the
software will display an analysis check dialog, which
provides general information, or an analysis warning dialog,
which alerts you to the possible collection of invalid data, so
that you can make corrections.

Workspaces let you store a group of selected windows for later use. The workspace
saves all of the entries you have made in the windows for your methods and

analyses. It also saves the location of each window on the screen. The workspace
is saved in a workspace file, which has the extension .wsp. Using workspaces, you

can fill in and arrange windows once, saving time whenever you set up methods or

perform analyses.

Entries that you can save using a workspace include the names of the method and
sample information file, information contained in the Automated Analysis window
(Set Up page), and any information concerning multi-method analysis. It also saves
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decisions that you have made for your analysis, such as if data is to be saved and
where, if it is to be printed, and if the method in memory is to be used.

To create a workspace:
1. Open the desired windows, fill in the entries for your methods and analyses and

arrange the windows on the screen. For example, suppose you have run an
analysis and arranged the windows as follows:

T WinLab32 ICP Continuous - Automated Analysis Control [ [5]]
Fle Edt Took System Analsis Oplions Window Help
v RCRA.D
B | & o & =
Wikspe | MethEd | Saminfa | Spectra | Fesuls | Calb | Examine o Flasma | Sample Info: | XS
4z Auto schedule / q
E Not active :
11Automated Analysis Control _[ofx B =10/ x|
Mean Corrected calib =]
Sample Progress Analysis Progress Analyte Intensity std.Dev. RSD Conc. Units
¥ 371,029 945.3 0.67  0.07%
Ay 328.068T 0.0 0.00 141.42% [2.500] ug/L
Az 1889791 0.0 0.00 141.42% [2.500] mg/L
[Ba 233.5271 0.0 0.00 141.42% [50.000] wg/L
- . Ca 214,440t 0.0 0.00 141.42% [0.250] masl
i:‘“a'ﬂec‘; Calbrate™ ég;ly‘z;o E:SE‘E”DE or 267,716+ -0.2 0.07 47.14% [2.500] ng/L
e P al The standards were not analyzed in the same order as the entered (actual] con
Cr 283,563t 0.0 0.00  0.00% [2.500] mg/L
Seq.| Loc. | Sample ID ‘ Status = The sramdards were nat AnAlvzed in the same arder as the entered (anfall nan
M [= 1B
] 1 M Calib Blank 1 Applied 10/ x|
2 2z Calib §td 1 Applied
3 3 Ha 5td (0.5ppm) Applied
4 | 4 82 Mid GC Failed
5| 1 M Calb Blarik 1 Being Analyzed
6| 2 Callb Std 1
7 3 Ha 5td (0.5ppm)
8 | 4 k& Mid O
9| 5 & Hg bid 0C -
Method: [T | Rebuid List‘ PrintList | Priory. Load Tray
Set Up ] Anabee
&l0)x]|
£lo]x|
8 sl
Firished storing data for sample: Mid 0

You can save the entire screen with all of the displayed windows and entries in a
workspace file to redisplay later.

2. To save the position of these windows and the entries within them, in the File
menu, click on Save As... Workspace... In the dialog that appears, type a name
for the workspace and click on Open. For example, type “analysis1”.

3. When you wish to view (or use) these windows and their entries again, in the
File menu, click on Open Workspace. In the dialog that appears, select
analysis1.wsp and click on Open. The windows with the entries appear
exactly as before.
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Libraries and Files In Data Manager

Important
Note

Libraries and Data

The WinLab32 Data Manager application uses database technology to organize
information in a structured format that is easy to manipulate. This information
includes: parameters needed to perform analyses; data collected during analyses;
and parameters used by related WinLab32 applications.

The data generated before, during, and after analyses is stored in libraries. Each
library is a group of related tables and indices that contain data in a structured
format.

Data Manager

The Data Manager is a WinLab32 application that helps you organize and manage
the data stored in libraries. You can rename, copy, archive, and delete data sets.

Library maintenance should be done periodically to prevent your Results
Library from becoming too large. A large Results Library can lead to disk
problems. Maintenance procedures include archiving, deleting, and
packing data sets. For additional information, please refer to Data Manager
Help: What's Important About Managing Data.

Files

Not all WinLab32 information is stored in database libraries. For example, sample
information is stored in ASCII files, so that you can easily create compatible
sample information files using off-the-shelf applications such as spreadsheet
programs. You can use the Windows Explorer to copy, rename, move, or delete
these files.

Different Libraries

You may want to create separate libraries for each person using the system. You
can do this by creating new libraries for the methods and results using Data
Manager. Refer to the Data Manager Help file for information.
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Safety Information and Conventions
This help file contains procedures for setting up and performing analyses using
WinLab32 and detailed descriptions of the windows in the software. Be advised of

the following safety information and aware of the conventions used in this help file.

Safety Information

precautions described in the Hardware Guide and observe these

i z Before setting up and operating the instrument, carefully read the safety
precautions at all times.

Caution

Conventions Used in the online help and software guide

The following special formats are used to set apart important information and
warnings when dealing with the instrument hardware.

& A warning indicates an operation that could cause personal injury if

precautions are not followed.

Warning

precautions are not followed.

A A caution indicates an operation that could cause instrument damage if

Caution

Note Notes emphasize significant information in a procedure or description.
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Performing Analyses Overview
This chapter explains the procedures that you will use to operate your instrument
with WinLab32. It contains eight sections that guide you through setting up and

optimizing the instrument, setting up the software and performing analyses.

Observe Safety Precautions

precautions described in the Hardware Guide and observe these

Before setting up and operating the instrument, carefully read the safety
& precautions at all times.

Caution

To perform analyses

= Use sections to select the group of steps required for your analyses.

Performing Analyses Results

Section

Setting up the » system checked
Instrument

* major components turned on

* plasma ignited successfully

Optimizing and e hardware optimized and ready to go
Verifying Performance

Selecting a Workspace, * workspace created with required windows
Method, and Sample

Information File * method or methods designated for your

analyses

» file created for samples in your analyses

Setting Options in * results data set named

Control Window * such as turning options on or off, automatically

selected
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Arranging Samples

Analyzing Samples

Generating Reports

Shutting Down the
Instrument

* solutions prepared

» samples placed in the autosampler

* concentrations of all unknown samples
determined

» data from analyses collected and then printed
using WinLab32 Data Manager

* plasma extinguished

* instrument shut down or put in an automatic
shutdown/startup mode

For information on the system, installation, maintenance, and troubleshooting,

refer to the Hardware Guide.

Setting Up the Instrument

To set up the instrument

Setting up the instrument requires these basic steps.

Setup Step

Checking the System

Starting the Instrument
and Accessories

Starting the Computer
and Software

Setting Up and Starting
the Peristaltic Pump

Preparing to Ignite the
Plasma

What's Required

Check these items regularly to make sure that the
system is set up properly.

Switch on power to the various components of the
system.

Start the software and verify instrument
configuration.

Install the pump tubing so the pump is ready to
start automatically once the plasma is ignited.

Make important checks and changes to avoid
ignition problems.
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Setup Step What's Required

Igniting the Plasma
Examining the Plasma Observe the plasma to determine its stability.

Correcting Unsuccessful ~ Troubleshoot problems if the plasma does not
Ignition light.
Checking the System

Proper setup and routine maintenance are required to keep your instrument in
proper working condition so that you will get acceptable performance.

To check the system
Before starting the system, use this checklist to make sure that the system is in
proper working order. Consult your Hardware Guide for additional information, as

well as for information on cleaning and maintaining your system.

Exhaust vent

» Check that your vent system is switched on, is working properly, and is not
blocked.

Argon supply

» Be sure that an adequate supply of argon is available and is connected to the
system. Check that a spare tank is ready if necessary. For more information,
see the Installation chapter in the Hardware Guide.

# Check that the cylinder valve is open and the regulator for the argon outlet
pressure is set within the range specified in the Hardware Guide.

# Check for leaks at the gas connections.
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Nitrogen purge gas supply
» Be sure that an adequate supply of nitrogen is available and connected to the

system. Check that a spare tank is ready. For more information, see the
Installation chapter in the Hardware Guide.

» Check that the cylinder valve is open and the regulator for the nitrogen outlet
pressure is set within the range specified in the Hardware Guide.

= Check for leaks at the gas connections.

Shear gas supply (Axial or Dual View only)

#» The shear gas typically used is compressed air, although nitrogen may be used.
If nitrogen is used, be sure that an adequate supply is available and connected
to the system. Check that a spare tank is ready. For more information, see the
Installation chapter in the Hardware Guide.

» Check for leaks at the gas connections.

Cooling water supply

The cooling water (house water or chiller) should meet the required specifications
and be installed according to the information in the Installation chapter in the
Hardware Guide.

= Check that the cooling water supply is connected to the instrument.

» Ifusing a chiller, check the electrical connections. Be sure the chiller is turned
on and has been filled. Periodically check the liquid level. See the Hardware
Guide for the appropriate coolant and for other details.

» If using house water, check that the supply is turned on and is being filtered.

# Check for any leaks in the plumbing connections.
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Sample introduction system

# Inspect the torch, glassware, and aerosol injector tube. The glassware should
be clean. Small amounts of deposits are acceptable in most cases. Also check
for signs of melting. Refer to the Maintenance chapter in the Hardware Guide
for instructions on cleaning the torch.

#» Check that the RF coil is clean. This prevents arcing across the coils. Also, if
the humidity in your lab is high, be sure that the coil is dry. If necessary, use a
soft cloth to dry it.

Leakage of air into any part of the torch, nebulizer or spray chamber may cause
ignition problems. Therefore, be sure to regularly check the following items:

= Check the torch gas connections. For more information, see the Hardware
Guide.

» Check that the nebulizer/end cap is tightly secured to the spray chamber.

» Check that the sample capillary tubing is attached to the nebulizer sample inlet.
The tubing should be clean and in good condition.

#» Check that the drain fitting is secured on the spray chamber drain. A loose-
fitting drain can cause pressure leaks and consequent plasma instability.

Peristaltic pump and tubing

» Check that the pump tubing is in good condition, has no flat spots, and is
correctly installed around the pump head. See the Hardware Guide for details.

» Replace tubing regularly, after eight to sixteen hours of continuous use. If you
are routinely using organic solvents, you will need special tubing, since
standard tubing may not last as long as with aqueous solutions. Refer to the
Hardware Guide for a list of replacement tubing.

#» Check that the pump rollers are clean and can move freely.
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Drains

# Check that the spray chamber drain is properly set up on the pump so that waste
is pumped out of the spray chamber. Replace the drain tubing if it has
deteriorated.

#» Check the spray chamber drain leads to the drain bottle. Empty the drain bottle
if necessary. Dispose of waste properly.

Autosampler

» Install the tray in the autosampler and place the wash beaker in the rear left of
the tray (location 0).

» Check that the sampling probe is installed at the correct height and the probe
capillary is attached to the pump tubing for the sample.

Printer

# Check that the printer has an adequate supply of paper to print your results.

Starting the Instrument and Accessories

We recommend that you leave the Main Instrument switch on even when the
instrument is not in use. If the Main Instrument switch is turned off, the system will
need to reinitialize when power is switched back on. The initialization sequence,
automatically carried out by the system, can take from 15 minutes to over an hour,
depending on how long the instrument power remained off. For more information
on the initialization sequence and the location of system components such as
switches, refer to the Hardware Guide.

To conserve the purge gas for the detectors, you can use Automatic Shutdown in
the Automatic Shutdown/Startup dialog. This feature is an alternative to turning off
the power to the main instrument, which also then shuts off the purge gas.

You can also specify Automatic Startup in this dialog, indicating the time to start
up, whether the plasma is to be ignited, and if the pump should begin operating
upon startup.
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To start up the instrument

1.

If you have not already done so, turn on the gases and the cooling water supply
or chiller. See the checklists in Checking the System earlier in this chapter.

If the Main Instrument switch has been turned off, turn it on. Usually, this
switch should remain on to avoid a waiting period for instrument startup.

Close the doors to the sample compartment. Be sure that the front door is fully
closed and secured.

Turn on the autosampler and any other accessories.

Note If you turn on any of the devices under GPIB control after you start the
software, you will need to reset communication to the device in the
Diagnostics window by clicking on the Reconnect button. (The devices
under GPIB control include the instrument and the autosampler.)

Starting the Computer and Software

To start the computer and software

1.

2.

Switch on the computer, monitor, and printer.

Click on the Start button. Select Programs » PerkinElmer WinLab32 »
WinLab32.

The WinLab32 software starts.

To verify instrument configuration

L.

For all instruments:
Check that the autosampler type and tray are correct. Change, if required. To
change the autosampler, exit the software and run the Reconfigure utility. To

run the Reconfigure utility, click on Start = Programs » PerkinElmer
WinLab32 » Reconfigure.

To change the tray, use the Autosampler... command in the Options menu.
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For all instruments:
Check that the peristaltic pump and tubing type are correct. Change if required,
using the Pump... command in the Options menu.

For the Dual View (DV) instruments:

In the Spectrometer Control window, check that the correct plasma viewing
mode (axial or radial) is set. Change the viewing mode if required, using the
options in the Spectrometer Control window

Setting Up and Starting the Peristaltic Pump

Before setting up the pump, be sure you have made a daily check of the system,
started the instrument and accessories, and started the computer and software. For
more details on the pump, see the Hardware Guide.

To set up the peristaltic pump

1.

Check that the sample tubing and the drain tubing leading from the spray
chamber are properly set up on the pump, as shown in the Hardware Guide.

If the pump tubing is new, gently stretch it. Position the clips on the tubing in
front of the tubing stops.

Replace the tubing clamps for each channel and swing the cam levers over to
apply tension to the clamps.

To start the pump

L.

Place the sample capillary tubing in a container of a solution whose matrix
matches that of the samples in your application (for example: deionized water,
diluted acid, or organic solvents).

In the Toolbar, click on the Plasma icon or in the Tools menu click on Plasma
Control to Display the Plasma Control window. Click on the Pump button to
turn on the pump.

Adjust the flow rate to 1.5 mL/min for aqueous analysis. (The aqueous analysis
default value is 1.5 mL/min.) For organic analysis adjust the flow rate to 0.8
mL/min. (The organic analysis default value is 0.8 mL/min.)
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4. Ifnecessary, adjust the tension on the pump tubing, one channel at a time. For
the sample tubing, gradually tighten the adjustment screw until the liquid flows
smoothly without bubbles. The drain tubing should have a segmented flow of
liquid leading to the drain bottle. Bubbles in the drain tubing are normal. See
the Hardware Guide for a more detailed adjustment procedure.

Preparing to Ignite the Plasma

Before beginning this step, be sure the system, instrument, computer, and pump are
ready. These preliminary steps are outlined in Set Up: Summary of Steps.

Before igniting the plasma

= Check that a method with the appropriate plasma conditions has been selected.
Use the Method button on the toolbar to open a different method.

# Close and secure the doors to the sample compartment. An interlock prevents
you from igniting the torch if the doors are not fully closed.

on the RF coil of the torch when the torch is not in operation. To prevent
damage to the RF coil, use a soft cloth to dry the coil before igniting the
Caution torch.

C When the humidity in your laboratory is high (>75%), water can condense

If switching from organic to aqueous solutions

» To avoid ignition problems when switching from organic to aqueous solutions,
purge organic vapors that may remain in the torch. If needed, see Correcting
Unsuccessful Ignition later in this chapter.

Note PerkinElmer recommends having two torch and sample introduction
systems, one for use with agueous solutions and one for use with organic
solutions.
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If using wavelengths below 190 nm

» Ifwavelengths below 190 nm will be measured, you must use the Spectrometer
Control window to do a high nitrogen purge of the optical system. A high purge
time of approximately 15 minutes is usually sufficient if the instrument has
been purging for a long time. Additional purge time may be necessary if the
intensity readings are not satisfactory.

» Before running samples, return the purge rate to normal and take a
measurement to make sure that you have achieved a steady-state signal,
indicating that the high purge time was sufficient.

Igniting the Plasma

Before beginning this step, be sure the system, instrument, computer, and pump are
ready, and that you have made the correct preparations to ignite the plasma. These
preliminary steps are outlined in Set Up: Summary of Steps.

The Ignition Process

During the ignition process, argon gas flows through the torch and spray chamber,
purging the sample introduction system of air. With the argon continuing to flow,
power is applied to the RF coil. Then, a high voltage spark is injected into the argon
flow causing the argon to ionize. The free electrons that are created then interact
with the applied RF field to cause further argon ionization and form a plasma.

Messages appear in the Plasma Status display to inform you of the ignition status.
The system sets the plasma gas flows. Then a message reads “Initial Purge” and the
system counts down in seconds. The plasma is ignited, the plasma gas flows are
then set to the starting plasma conditions of the active method in the Plasma
Control Window, or if the override method is selected to those specific set points.
At the end of this process, a message reads “Plasma has been ignited.”

To ignite the plasma
1. Read the entire procedure before igniting the plasma.

2. Observe the following precautions when igniting the plasma.
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Caution

Note

Viewing the Plasma During Ignition

When you ignite the plasma, be sure to observe it closely through the
viewing window. If the plasma is unstable, immediately click the Plasma
switch to Off in the Plasma Control window (or press F9) to turn off the
plasma; or, press the red Emergency Plasma Off button above the sample
compartment.

An unstable plasma, as shown in the diagram, can cause the end of the
torch to become overheated and to deform. If the deformity is severe, the
argon gas flow patterns will be altered, and the torch must be replaced.

Pressing the red Emergency Plasma Off button allows you to shut off the
plasma directly and bypasses the software. This button can be used if the
software hangs up or if communication between the instrument and the
computer is interrupted. Using this button does not harm the instrument. If
you use this button, you must reset the system before you can reignite the
torch. Be sure that the red button is in the “out” position, and select the
Reset RF Emergency Off command in the System menu.

3. If you have not yet started the pump, place the sample capillary tubing in a

container of a solution whose matrix matches that of the samples in your

application (for example: deionized water, diluted acid, or organic solvents).

The pump automatically shuts off at the beginning of the ignition sequence and

is restarted at the end of the ignition sequence.

4. Click the Plasma switch to On in the Plasma Control window (or press F9) to

turn on the plasma.
The Plasma Status display indicates when the plasma has been ignited.

5. Immediately examine the plasma through the viewing window.
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Examining the Plasma

After igniting the plasma, you must examine it through the viewing window to
determine whether it is stable or unstable.

To examine the plasma

# Carefully note the characteristics of the plasma. A stable plasma will be
situated just above the inner quartz tube in the torch and will have a bright
discharge of the shape as shown. An unstable plasma has an irregular shape and
may have an air gap underneath.

QAQAAQ

A stable plasma

olele]e)

QOAA

1
An unstable |

plasma E—

0000

To proceed if the plasma is stable

1. Wait one hour before running samples. This ensures accuracy in your results,
since it allows the temperature of the sample introduction system to fully
stabilize.

2. Proceed to Optimizing and Verifying Performance.
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To shut off the plasma if the plasma is unstable

1. Click the Plasma switch to Off in the Plasma Control window (or press F9) to
turn off the plasma, or press the red Emergency Plasma Off button that is
located above the sample compartment.

2. Proceed to Correcting Unsuccessful Ignition.

Note Pressing the red Emergency Plasma Off button allows you to shut off the
plasma directly and bypasses the software. This button can be used if the
software hangs up or if communication between the instrument and the
computer is interrupted. Using this button does not harm the instrument. If
you use this button, you must reset the system before you can reignite the
torch. To reset the system, be sure that the red button is in the “out”
position, and select the Reset RF Emergency Off command in the System
menu.

To reignite the plasma after the plasma has been shut off

An unstable plasma is usually caused by air leaking into the system. To correct this
problem, do the following:

1. Check the torch gas connections. For more information, see the Hardware
Guide.

2. Repeat the ignition procedure. Click the Plasma switch to On in the Plasma
Control window (or press F9).

The Plasma Status window indicates the ignition status.

3. Immediately examine the plasma as before. If no plasma is formed, see
Correcting Unsuccessful Ignition.

Correcting Unsuccessful Ignition

If the plasma fails to ignite during the ignition sequence, the plasma switch will go
to the off position, indicating that ignition has failed but may be attempted again.
Simultaneously, an error message is displayed in the Plasma Status display.
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To correct unsuccessful ignition

Check this list of possible reasons for unsuccessful ignition. Review the Instrument
Message history which is found on the Plasma Tab of the Diagnostics window.
Correct the problem if possible, and then try to ignite the plasma again. See Igniting
the Plasma earlier in this chapter.

Plasma Conditions

» Be sure you are using the correct plasma conditions for your application.
Check the Sampler:Plasma page in the Method Editor.

Ignitor Cable or Contact

# On instruments with an ignitor cable, check to make sure that the cable is
plugged in. On instruments with an ignitor contact, check that the copper strip
on the torch is in close proximity to the ignitor contact finger.

Exhaust vent

» Be certain that your exhaust vent is operating properly and is not blocked.
Operation of the exhaust vent is required to establish proper argon gas flow
patterns as well as for safety reasons.

Air leaks

An unstable plasma is usually caused by air leaking into any part of the torch,
nebulizer, or spray chamber. To correct this problem, do the following:

= Check the torch gas connections. For more information, see the Hardware
Guide.

# Check that the torch O-rings are in good condition. Replace cracked or worn
O-rings.
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Caution

Drain

# Check that the fitting on the spray chamber drain is secure. Be sure that the
pump is properly draining the spray chamber and that the drain liquid is not
backing up into the spray chamber.

Nebulizer end cap

#» Check that it is tightly secured to the spray chamber.

Sample capillary and tubing

When you release the tension on the peristaltic pump tubing (that leads to
the nebulizer), be sure that the free end of the sample capillary or sample
probe is not immersed in the solution. Failure to make this check may
result in the solution being siphoned into the spray chamber and torch.

» Check that one end is attached to the nebulizer and that the other end is
immersed in solution.

Organics

» Ifyou are analyzing organic solutions and cannot ignite the plasma, turn on the
nebulizer argon for two minutes with the pump off to purge the spray chamber.

To purge organic vapors from the sample introduction system

If you are switching from organic to aqueous solutions, purge organic vapors using
the following steps.

1. Open the Plasma Control window. Be sure Override Method is checked so
you can make the following adjustments.

2. Start the nebulizer argon flow at 0.50 L/min by clicking on Neb and setting
0.50 in the box above.

3. Start the auxiliary argon flow at 1.0 L/min by clicking on Aux and setting 1.0
in the box above.
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4. Start the plasma argon flow at a rate of 15 L/min by clicking on Plas and setting
15.

5. Place the capillary tube from the peristaltic pump in a beaker of deionized
water.

6. Change the pump rate to the high flush speed (approximately 2.5 mL/min) by
clicking on Flush.

7. Continue aspirating water for approximately five minutes to thoroughly purge
the sample introduction system of organic vapors.

Alternative procedure for purging organics: Aspirate an approximately 1%
liquid soap solution for about 15 minutes at the normal pump rate, followed by
deionized water for another five minutes. If this does not improve the plasma
condition and the precision, remove the sample introduction system and give
it a thorough cleaning.

Note PerkinElmer recommends having two torch and sample introduction
systems, one for use with agueous solutions and one for use with organic
solutions.

Optimizing and Verifying Performance

Before proceeding, be sure you have completed instrument setup as outlined in
Setting Up the Instrument earlier in this chapter.

Performance checks

Performance checks should be done regularly to help assure acceptable
performance. The frequency of using these checks depends on how critical
analytical precision is in your application. To help assure acceptable performance
and to monitor instrument condition, it is suggested that a log be maintained. These
tests include:

*  Sodium bullet test, where the aspiration of a solution of 1000 mg/L or more
of sodium should produce a defined “bullet” in the center of the plasma
discharge. This test allows you to visualize the sample flow in the plasma, so
that you can check that the sample introduction system is working correctly.



40

Chapter 2 Performing Analyses

Background Equivalent Concentration (BEC) test, which is a useful
indicator of the relative sensitivity of the instrument for a particular emission
line. The BEC value is the concentration of an element which would produce
the same emission intensity as the plasma background measured at the analyte
wavelength. The BEC checks torch alignment, plasma viewing height (only
meaningful in radial view), nebulizer gas flow rate, and incident RF power.

Precision Test, which expresses the short-term precision for several
measurements for a strong emission line. This test indicates the Relative
Standard Deviation (RSD) of the instrument's analyte emission intensity or
concentration measurements. The RSD may also be referred to as the CV
(Coefficient of Variation). A high RSD or CV is usually indicative of a
problem with the sample introduction system such as improper drainage, leaks,
improper tension on the pump tubing, worn pump tubing, or nebulizer
problems.

Detection Limit Test, which measures the noise of the baseline signal in
concentration units to give an indication of the lowest concentration of an
element which can be measured. The detection limit is calculated as three times
the standard deviation of the blank.

To make performance checks

-

Use the following procedures in sequence or use the Browse buttons to move
through each procedure.

Sodium Bullet Test

Creating a Method for the Performance Checks

Setting Up for the Performance Checks

Performing the Background Equivalent Concentration (BEC) Test
Performing the Precision Test

Performing the Detection Limit Test
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Troubleshooting

m If acceptable performance is not found with these tests, see the Hardware
Guide for troubleshooting performance problems. The performance tests can
often pinpoint the cause of the problem.

When you have completed the performance tests, refer to Selecting a Workspace,
Method, and Sample Information File later in this chapter.

Sodium Bullet Test
To run the sodium bullet test:

1. For aqueous analyses, aspirate a 1000 mg/L solution of sodium. For organic
analyses, aspirate an appropriate organic blank.

2. Examine the plasma through the viewing window in the sample compartment
door.

A yellow-orange bullet (or green, in the case of organic compounds) should be
visible in the center of the discharge, and should extend from the base of the
discharge to about 2-3 mm past the RF coil. If the bullet height is unsatisfactory,
adjust the nebulizer argon flow in the Method Editor or Plasma Control windows.
If no bullet appears or the bullet is faint:

*  Check that your sample does contain sodium at the required concentration.

*  Check that sample is being pumped to the nebulizer. Make sure that the pump
lever is engaged and that the pump tubes are connected appropriately.

*  Check that the drain is being pumped properly. You should see a segmented
flow of bubbles through the tubing.

If the above checks fail to make an improvement, turn off the plasma, then check
the following:

*  Check that the nebulizer end cap is connected tightly.
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A

Check the nebulizer spray pattern: run deionized water for several minutes,
then remove the nebulizer end cap. If the nebulizer spray is sputtering or
uneven, inspect the nebulizer tips for clogging and clean or replace them as
necessary.

If the plasma has been on, allow five minutes for the torch to cool before
checking the following.

Warning

Check that the injector is not clogged. You will need to disassemble the torch
as described in Chapter 4, Maintenance in the Hardware Guide for your
instrument.

Creating a Method for the Performance Checks

The following procedure describes how to create the method you will need for the
BEC, Detection Limit, and Precision tests. This method can be stored and recalled
later for periodic performance checks at whatever interval is desired.

To create the method for the tests:

In the File menu, click on New m» Method...

In the Create New Method dialog, select default conditions for an aqueous
analysis.

When the Method Editor appears, click on Periodic Table. In the Periodic
Table, select manganese using the 257.610 wavelength. Select other elements
you may be interested in using for the performance checks. If available,
cadmium or titanium (in addition to manganese) would be good choices to get
an overall indication of the instrument's performance. For cadmium, select
226.502 nm; for titanium, select 334.940 nm.

Type a description for the method. In the File menu, select Save » Method.
Type a name for your method such as “perftest” and click on OK.
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On the Spectrometer: Settings page, select:

Read Time: Min 10 sec.; Max 20 sec.
Read Delay: 60 sec. for manual sampling; approx. 120 sec. for an autosampler
Replicates: 3

Click on the Sampler tab. On the Plasma page, select Same for all Elements
and use the parameters listed below for axial viewing:

Axial

Viewing
Plasma Flow: 15 L/min
Aux Flow: 0.5 L/min
Neb Flow: 0.75 L/min
RF Power: 1450 W
View Dist: 15 mm

Click on the Sampler tab. On the Peristaltic Pump page, select:
Sample Flow Rate:1.50 mL/min
Click on the Process tab. On the Peak Processing page, select:

Peak Algorithm: Peak Area
Points/Peak: 3

Click on the Calibration tab. On the Define Standards page, you need only
one Calibration Blank and one Calibration Standard. On the Calib Units and
Concentration page, select 10 mg/L of Manganese. If there are other elements
in your method, select the standard concentrations for these elements.
Typically, use a concentration 100 times greater than the expected detection
limit.
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10. Click on the Options tab. For the Results Display and Printed Log, select:

Analytical Header
Replicate Data
Means and Statistics

11. In the File menu, select Save » Method.

Setting Up for the Performance Checks

Solutions You'll Need

To do the performance checks, you will need the following solutions:

Manganese solution: 10 mg/L (in 1% HNOs3 or another appropriate acid).
Optionally, you can use a multielement solution containing other elements of
interest (at a concentration 100 times greater than the recommended detection
limit If available, cadmium or titanium (in addition to manganese) would be
good choices to get an overall indication of the instrument's performance.

Blank solution containing deionized water and an appropriate acid to match the
sample matrix.

Rinse solution containing deionized water and an appropriate acid. The acid
concentration should match the standard and samples.

Setting Up for the Tests

To run the tests, you will need a method. Refer to Creating a Method for the
Performance Checks earlier in this chapter.

Before running the tests, you should have completed the following procedures:

Detector Calibration
Wavelength Calibration

Torch View Optimization
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Performing the Background Equivalent Concentration (BEC) Test

Example of a
calibration
curve used in
determining the
BEC value.

How is the BEC Determined?

In performing the BEC test, you determine what concentration of analyte is
equivalent to the plasma background at the analyte wavelength. This provides an
indication of the sensitivity of the instrument. To do the test you first perform a
calibration by running a blank followed by a standard. The calibration establishes
the relation between emission intensity and concentration. A calibration also takes
into account the dark current noise.

Once the calibration is complete, you close the shutter, thereby blocking the light
from the plasma source from reaching the detector. At this point, you take a reading
(at zero intensity). This extrapolates the calibration line backward until it intercepts
the concentration axis. The resulting concentration value is negative. By changing
the sign to positive, you obtain the BEC value.
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Performing the BEC Test

Before starting, you should have already set up the system for the tests. If not, see
Setting Up for the Performance Checks earlier in this chapter.

L.

10.

11.

Check that the method you created for the performance tests (for example,
“perftest”, is open. If not, in the File menu, click on Open » Method.

Click on the Manual icon to open the Manual Analysis Control window.

In the Manual Analysis Control window, select Print Log. In addition, if you
want to save your results, click on Open... and select a Results Data Set Name.

Aspirate the blank and click on Analyze Blank.

Aspirate the manganese or multiclement solution and click on Analyze
Standard. This completes the calibration.

Aspirate the rinse solution.
In the Tools menu, click on Spectrometer Control.

In the Spectrometer Control window, close the shutter by selecting the
“Closed” option.

Click on the Manual Analysis Control window to bring it to the front. For the
Read Delay, select Override Method and set the Read Delay to 0.

While continuing to aspirate the rinse solution, click on Analyze Sample.
(This will give you results in concentration units.)

Click on the Spectrometer Control window to bring it to the front. Change the
shutter from Closed to the Auto position, which returns it to instrument control.

Check the results. By taking the negative value and making it a positive value, this
gives you the BEC for Mn 257.610. It should be less than or equal to 0.04 mg/L. If
it is not, refer to Performance Problems in Chapter 5, Troubleshooting, in your
Hardware Guide.
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Performing the Precision Test

Before starting, you should have already set up the system for the tests. If not, see
Setting Up for the Performance Checks earlier in this chapter. For convenience,
you may want to run this test after the BEC test. You can use a solution of 10 mg/
L manganese for the test or, optionally, a multielement solution containing other
elements of interest.

L.

S.

6.

Check that the method you created for the performance tests (for example,
“perftest”) is open. If not, in the File menu, click on Open » Method.

If you have just run the BEC test, the Manual Analysis Control window should
be displayed. If not, click on the Manual icon.

In the Method Editor, click on the Spectrometer: Settings page and specify
10 replicates.

In the Manual Analysis Control window, disable Override Method to use the
Read Delay specified in the method. To disable it, click on the box to remove
the check mark.

Aspirate the manganese or multielement solution.

In the Manual Analysis Control window, click on Analyze Sample.

Check the results. The RSD should be less than 1.0%. If it is not, refer to
Performance Problems in Chapter 5, Troubleshooting, in your Hardware Guide.
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Performing the Detection Limit Test

Note

Before starting, you should have already set up the system for the tests. If not, see
Setting Up for the Performance Checks earlier in this chapter. For convenience,
you may want to run this test after the BEC or Precision test. You can use a solution
of 10 mg/L manganese for the test or, optionally, a multielement solution
containing other elements of interest.

1. Check that the method you created for the performance tests (for example,
“perftest”, is open. If not, in the File menu, click on Open » Method.

Make the following changes to the method:
On the Spectrometer: Settings page, select:

Read Time: Min 50 sec.; Max 50 sec.
Replicates: 20

Increasing the Read Time in the method to 50 seconds will provide better
detection limits.

2. If you have just run the BEC or Precision test, the Manual Analysis Control
window should be displayed. If not, click on the Manual icon.

3. Aspirate the rinse solution and rinse sufficiently, particularly if you have just
done a Precision test (rinse for two minutes).

4. Ifyou have already done the BEC test, this included a calibration so you can
skip to Step 5. If you have not yet done a calibration:

*  Aspirate the blank and click on Analyze Blank.

*  Aspirate the manganese or multielement solution and click on Analyze
Standard. Rinse for at least 2 minutes after the standard is analyzed. A full
5-minute rinse is recommended.

5. Aspirate the blank solution.

6. While continuing to aspirate the blank, press Analyze Sample. (This will give
you results in concentration units.)
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Check the results. To determine the detection limit, multiply the standard deviation

of the blank by three. Compare your results with the required detection limits for
the elements.

Detection limits for the three elements we suggested for the test are:

‘ Detection
Analyte Wavelength | Limit
Mn 257.610 nm 1.0 ug/L
Ti 334940 nm 0.5 pg/L
Cd 226.502 nm 1.6 pg/L

If your results are too high, refer to Performance Problems in Chapter 5,
Troubleshooting, in your Hardware Guide.
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Selecting a Workspace, Method, and Sample Information File

Before you can analyze samples, you need: windows suitable for your analysis; one
or more methods; and a sample information file.

To select these items for automated analyses

L.

In the File menu, click on Open » Workspace... and select the workspace
desired.

The group of windows (a workspace) that appears enables you to carry out
your analysis. The Automated Analysis Control window must appear in this
workspace. For example, you can set up a workspace using the following
windows; Spectra Display, Results Display, Calibration Display, and Plasma
Control or any other windows of your choice.

If you do not select a workspace, you can select these windows individually
from the Windows and Tools menus. The selected windows can be saved as a

workspace by using Save As » Workspace... in the File menu.

Select a method on the Automated Analysis Control window Set Up page by
double-clicking on the first empty cell in the Method column. In the Open
Method dialog, select the method that you wish to use. For more information,
see Opening and Saving Methods and Results in Chapter 11, Menus and
Toolbar.

If an appropriate method is not there, see Creating a Method earlier in this
chapter.

To select more than one method, you must first select Open Methods in List
on the Setup page. This option is located below the Methods and Sample
Locations table. Repeat Step 2 to select additional methods.

Select a sample information file if desired. By using a sample information file,
information you supply about the samples (for example, sample weights or
dilutions) is used in the analysis. In the Automated Analysis Control window
Set Up page, click on Open... and select a sample information file in the Open
Sample Information dialog.

If an appropriate file is not present, see Creating a Sample Information File in
Chapter 4, Sample Information Editor for details.
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If you want to run samples from a sample information file, first select the check
box for Use Sample Information. In the table, under the Sample Info File
column, three options appear in a drop-down list. If you want to analyze all of
the samples in the sample information file, select All Defined from the drop-
down list. If you want to select only certain autosampler locations, select
Locations. If you want to select samples by the sample numbers listed in the
sample information file, select Sample Nos. If you select Locations or Sample
Nos., be sure to enter the autosampler locations or sample numbers in the
appropriate columns. Example: 10-15,18,20,22,25-30

_Or_

If you are not using a sample information file, deselect the check box for Use
Sample Information below the name of the sample information file. Then
enter the autosampler locations in the Locations column.

Type individual locations or a range of locations. Use commas to separate the
locations and ranges. It is not necessary to enter the locations of blanks, QC'’s,
check or calibration solutions. Enter locations for these if you want them to be
treated as a sample within the analysis. Example: 10-15,18,20,22,25-30

The settings you have made can be saved in a workspace by using Save As m»
Workspace... in the File menu.

To select these items for manual analyses

1.

In the File menu, click on Open » Workspace... to select the workspace.

The group of windows (a workspace) that appears enables you to carry out
your analysis. The Manual Analysis Control window must appear in this
workspace. Optional windows include: Spectra Display, Results Display,
Calibration Display, and Plasma Control.

If you do not select a workspace, you can select these windows individually
from the Windows and Tools menus. The selected windows can be saved as a

workspace by using Save As » Workspace... in the File menu.

In the File menu, click on Open » Method... to select a method,

If an appropriate method is not there, see Creating a Method earlier in this
chapter.
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3. A sample information file is optional. You may want a sample information file
if you want to enter all the sample information before an analysis begins. See
Creating a Sample Information File in Chapter 4, Sample Information Editor
for details.

If you do not select a sample information file, the software uses the default file
called “Untitled.” Be sure to open the Sample Information Editor and check that
entries in the “Untitled” file are appropriate for your analysis. If some entries are
completed, but others are not, the sample concentration may not be reported in
sample units. See Sample Preparation Parameters in Chapter 4, Sample
Information Editor for details.

4. The settings you have made can be saved in a workspace by using Save As
Workspace... in the File menu.

Setting Options in Control Window

Note

Before you can analyze samples, you need to set certain options in the control
window that you are using. These options are not specified in the method and
include: specifying the results data set where you will save data; specifying
whether you want the results printed during the analysis; specifying special
automatic startup and shutdown options; and specifying automatic export of data.

For all analyses, to select options for the analyses

1. In the Automated Analysis Control window Set Up page or the Manual
Analysis Control window, click on Open... next to the Results Data Set Name
information field. Select the name of the data set where you will save the
results. If this data set already exists, new data will be added to it. When you
select a results data set name, the Save Data box is selected automatically (a
checkmark appears), confirming that data will be saved.

Archive result data sets periodically to avoid filling up space on the hard
disk. For more information, please refer to the Maintaining Data section of
the Data Manager Help. To calculate the amount of hard disk storage space
that is required for storing result data sets, see Equation for Calculating
Disk Storage for Results in Chapter 5, Analysis Control Windows.
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2. To print a log of intensity counts, analytical results, and other information
about the analysis, select the Print Log During Analyses box.

For automated analyses only, to select other options

1. If you want certain components to be automatically switched off when the
analysis is finished, first select the Automatic Shutdown box, then click on
Set... to open the Automatic Shutdown/Startup dialog. Complete this dialog,
and click on OK.

2. Ifyou want Automatic Startup to be enabled, use the above dialog to schedule
an automatic startup. You can also specify whether the plasma is to be ignited
and if the pump is to begin operating upon startup.

3. During the analyses, you can automatically export data contained in the results
data set and write it into a file that can be read by many other programs,
including spreadsheet and database management programs.To do this, select
Auto Export, then click on Set... and select the Export Designs.Y ou must first
create the Export Design(s) in the WinLab32 Data Manager. An export design
defines a subset of data items that you want to export from a data set. For more
information, refer to WinLab32 Data Manager Help.

4. On simultaneous ICP instruments only, you can select automatic wavelength
realignment to occur at regular intervals. Select the Auto Wavelength Realign
box on the Automated Analysis Control window Set Up page and, then click
on Set... to set a time interval.

5. The settings you have made can be saved in a workspace by using Save As m»
Workspace... in the File menu.

For more information on analyses using an autosampler, see the Arranging
Samples section below. For more information on manual analyses, see Analyzing
Samples later in this chapter.

Arranging Samples
Before arranging samples in the autosampler using the autosampler loading list,

you must have entered all information for your samples and solutions in your
method or methods and in the sample information file if you have one.
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For details on where to enter this information, see: Manual Analysis Control
window, Method Editor, and Sample Information Editor.

To get samples and solutions ready for analyses

» Prepare the required samples and solutions according to your standard
laboratory procedures.

To load samples and solutions in the autosampler using the Automated
Analysis Control window

1. Inthe Automated Analysis Control window, click on the Analyze tab.

2. In the System menu, click on Autosampler Loading List to see a list of the
locations of your samples and solutions.

3. Load samples and solutions in an empty tray.
4. Click on Load Tray.

5. Place the loaded tray in the autosampler.

6. Inthe Analysis menu, click on Autosampler » Go to Wash.

To load samples and solutions in the autosampler when the Manual Analysis
window is open

1. Inthe System menu, click on Autosampler Loading List to see a list of the
locations of your samples and solutions.

2. Load samples and solutions in an empty tray.

3. Inthe Analysis menu, click on Autosampler » Load Autosampler Tray or
press Shift-F11.

4. Place the loaded tray in the autosampler.

5. Click on Go to Wash Loc. in the Manual Analysis Control window.
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Analyzing Samples

Before analyzing samples, be sure you have performed all preliminary steps as
summarized in Performing Analyses: Overview earlier in this chapter.

Three types of analyses

# Select how you will analyze samples from the options below.

(il

&

Automated Analyses, using an autosampler to analyze all
samples and solutions

Manual Analyses, manually presenting samples and
solutions to the instrument

Manual Analyses Using the Autosampler, requiring both
manual operations and an autosampler to analyze
samples and solutions. In this case, often used for method
development, you want direct control of the autosampler,
so the autosampler is just holding samples for you.
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Automated Analyses

Automated analyses are performed using the Automated Analysis Control window.

Other windows such as the Results window are optional.

To perform automated analyses

Step

Examining the Run List

Calibrating and
Analyzing Samples

Stopping and Restarting

Analyzing Additional
Samples

What it does

Before analyzing samples, you should check
the run list. If any changes are required, you
must change either the method or the sample
information file, then rebuild the run list.

Solutions and samples are analyzed. A
calibration is performed according to your
specifications, and you can recalibrate if
desired.

During the analysis, you may need to stop
operations and restart the analysis, according
to these procedures.

While an automated analysis is in progress,
you can add samples to the sample sequence,
enter information on a new sample, or analyze
additional samples at the end of an analysis.

Note During an analysis, the shutter automatically opens and closes for each
sample. If you have an extensive number of samples to analyze, however,
you may wish to set the shutter to the open position manually to increase
analytical throughput. You do this in the Spectrometer Control Window.
Be sure to close the shutter when the analysis is complete.
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deterioration of the optics and eventual degradation of UV performance.
It is recommended that the shutter be closed when analyses are not being
performed.

f Leaving the shutter in the open position with the plasma on could lead to

Warning

Examining the Run List

To examine the run list before analyzing samples

1. Examine the list of solutions in the run list on the Analyze page of the
Automated Analysis Control window. If you have changed the method or
sample information file, click on Rebuild List to view an updated run list.
Verify that your run list is correct. If it is correct, skip steps 2 and 3 below.

A sample run list is shown below.

11 Automated Analysis Control M= 3
Analyze & Ealibrateo Analyze @ Feset
All Samples Sequence
Seq | Loc. ‘ Sample ID ‘ Statuz ’:‘
L. Calib Blank 1
2| 2 Calib Std 1
3| 3 Calib 5td 2
4 5 &2 aci
5 6 &2 ncz
E | 1 Sample001
7| 12 |& Sample02
8 13 | & Sample003
3] 14 & Sample004 -
Method: |1 vl FBrrint List Eriarity.. Load Tray
@ SetlUp lm Analyze I

2. To make changes to the run list for unknown samples, go to the Sample
Information Editor and make the changes in the Sample Information file. To
make changes to QC samples, go to the Method Editor and make changes in
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Note

the QC section of the method. If you have matrix check samples and need to
make changes, these samples are defined in the method and scheduled in the
sample information file.

3. To make changes to the run list for calibration solutions, go to the Method
Editor Calibration: Define Standards Page and make the changes.

4. To analyze a selected group of samples that are a subset of samples in the
sample information file, type the locations or sample numbers on the
Automated Analysis Control window Set Up page. Example: 10-
15,18,20,22,25-30

Calibrating and Analyzing Samples

According to your calibration choices, select the appropriate steps below. All
controls (Analyze All, Calibrate, and Analyze Samples) are located on the
Automated Analysis Control Analyze page. You select the calibration parameters
in the Method Editor Calibration pages and view the calibration curves in the
Calibration Display window. You can also view a summary of the calibration data
in the Results Display Window.

Directly before analyzing aqueous solutions, we recommend that you
aspirate a solution of deionized water with an acid concentration that
matches the calibration blank and standards for at least 10 minutes. This
procedure stabilizes the sample introduction system.

Select a calibration option and analyze mode

To do this Use this

To generate a new calibration  Click on Analyze All.
and continue with samples

(overrides Initial Calibration

page of the Method Editor)

To generate anew calibration,  Click on Calibrate. Examine the calibration
examine it, and continue with  and recalibrate if desired. When ready, click on
samples Analyze Samples.

Continued on the next page.
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To recalibrate

To analyze samples when a
calibration is automatically
recalled with the method (as
directed on the Initial
Calibration page of the
Method Editor)

To manually recall a
calibration and then analyze
samples

Stopping and Restarting

Click on Calibrate.

Click on Analyze Samples to analyze samples
using this calibration.

In the Analysis menu, click on Recall
Calibration... Select the results data set that
contains the desired calibration. Then, click on
Analyze Samples.

Note When you stop an analysis, the autosampler probe automatically goes back

to the wash.

Select stop and restart options from the following

To do this Follow these steps

To stop an analysis .

In the Automated Analysis Control window
Analyze page, click on the button that you used
to start the analysis, press F8 (Cancel), or select
Cancel Analysis... from the Analysis menu.

In the Stopping an Analytical Sequence dialog
select the option that indicates how you want to
stop.

Continued on the next page.
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To change Set Up
options after an
analysis has begun.

To restart an analysis
from a selected solution

To restart an analysis
from the beginning

e Click on the tab for the Set Up page.

* Change any available set up option. For
example, you can select whether or not to save
data, change the sample information file or
program an automatic shutdown. On
simultaneous ICP instruments, you can select an
auto wavelength realign.

*  Some options are locked. To change any locked
option, you must first click on the tab for the
Analysis page and then click on Reset Sequence.
For example, you cannot change a data set until
you click on Reset Sequence.

* In the Automated Analysis Control window
Analyze page, click on the button that you
originally used to start the analysis. The other
buttons will be disabled.

* In the Continuing an Analytical Sequence
dialog, select where you want the analysis to
continue.

Tip: The Run List on the Analyze page of the
Automated Analysis Control window shows the
sample, highlighted in yellow, that was being run
when the analysis stopped.

In the Automated Analysis Control window Analyze
page, click on Reset Sequence and then on a button
(Analyze All, Calibrate, or Analyze Samples) that
starts an analysis.
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Analyzing Additional Samples

Several options are available when you need to analyze additional samples while
an analysis is in progress:

» To add samples to the sample sequence while an automated analysis is in
progress, click on Priority... on the Analyze page of the Automated Analysis
Control window. The Add Sample Dialog appears.

= To enter information on a new sample that you want to insert in the analytical
sequence, in the Analysis menu, click on Automated Analysis »= Append
Samples to Analysis List while an automated analysis is in progress. The
Append to Analysis List Dialog appears.

# To analyze additional samples at the end of an analysis, in the Analysis menu,
click on the Automated Analysis » Append Samples to Analysis List
command to append samples from your sample information file to the end of
the run list while an automated analysis is in progress. In the Append to
Analysis List Dialog that appears, enter the sample numbers from the sample
information file (do not enter autosampler locations).

After an automated analysis is completed, if you need to analyze additional
samples, use the following procedure.

1. Check that the calibration curve still appears in the Calibration Display
window. If not, select Recall Calibration... from the Analysis menu, then

select the results data set that contains the calibration.

2. Ifyou are using a Sample Information file, list the additional samples and
autosampler locations.

3. Inthe Automated Analysis Control Set Up page, select the autosampler
locations for the additional samples.

4. Click on the Analyze tab in the Automated Analysis Control window.

5. Click on Analyze Samples.
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Manual Analyses

Manual analyses are performed using the Manual Analysis Control window. Other
windows such as the Results window are optional.

To perform manual analyses

Step What it does

Calibrating A calibration is performed according to your
specifications, and you can recalibrate if desired.

Analyzing Samples Solutions and samples are analyzed.

Stopping and Restarting  During the analysis, you may need to stop
operations and restart the analysis, according to
these procedures.

Calibrating

You select calibration information in the Method Editor Calibration page, analyze
each calibration standard, and view the resulting calibration curves in the
Calibration Display window. You can also view a summary of the calibration data
in the Results Display window by clicking on the Calibration Summary command
in the Analysis menu.

Note Directly before analyzing aqueous solutions, we recommend that you
aspirate a solution of deionized water with an acid concentration that
matches the calibration blank and standards for at least 10 minutes. This
procedure stabilizes the sample introduction system.
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To generate a new calibration

1. To analyze each calibration blank:

> Select the calibration blank name from the list next to Analyze Blank in
the Manual Analysis Control window.

#» Click on Analyze Blank.

2. To analyze each calibration standard, select the calibration standard name from
the list next to Analyze Standard.

» Ifyouwant to view the concentration for a given calibration standard, click
on Conc...

= To change these concentrations, go to the Method Editor Calibration:
Calib Units and Concentrations page.

3. When you are ready to analyze each calibration standard, click on Analyze
Standard. After you have analyzed a blank and a calibration standard, you can
view a summary of the calibration data in the Results Display Window by
clicking on Calibration Summary in the Analysis menu.

4. To analyze each reagent blank, select the reagent blank name from the list next
to Analyze Blank. Click on Analyze Blank.

5. Use the Calibration Display window to examine the calibration curve and
recalibrate if desired.

To recall a calibration

1. Open a method that has the same analytes as the calibration curves you are
interested in viewing.

2. In the Analysis menu, click on Recall Calibration...

3. Select the results data set that contains the desired calibration.
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Note

To recalibrate

» Repeat the steps above for generating a new calibration.

Analyzing Samples

Manual analyses can be performed with or without a sample information file.
To analyze samples with a sample information file

The name of the sample information file you have selected is displayed in the
Manual Analysis Control window next to Info. File.

1. Inthe Manual Analysis Control window, select the number (No.) of the sample
you want to analyze.

2. Click on Analyze Sample.
To analyze samples without a sample information file
1. If desired, type a sample ID (ID) in the Manual Analysis Control window.

2. Ifdesired, enter other information (such as sample weight and dilution values)
about the sample. To do this, click on Details...

If you want different categories of information to appear in the Sample
Details dialog, you may open a sample information file that contains these
categories.

3. Click on Analyze Sample.

Stopping and Restarting
To stop an analysis
# In the Manual Analysis Control window, click on the button that you used to

start the analysis, press F8 (Cancel), or select Cancel Analysis... from the
Analysis menu.
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To restart an analysis

#» Click on a button that starts an analysis (Analyze Blank, Analyze Sample,
Analyze Standard).

Manual Analyses Using an Autosampler

Note

Manual analyses using an autosampler are performed using the Manual Analysis
Control window. Other windows such as the Results window are optional.

To perform manual analyses using an autosampler

Step What it does

Calibrating A calibration is performed according to your
specifications, and you can recalibrate if desired.

Analyzing Samples Solutions and samples are analyzed.

Stopping and Restarting  During the analysis, you may need to stop
operations and restart the analysis, according to
these procedures.

Analyzing Additional If you have completed a manual analysis using an
Samples autosampler and need to analyze additional
samples, refer to this procedure.

Calibrating

Directly before analyzing aqueous solutions, we recommend that you
aspirate a solution of deionized water with an acid concentration that
matches the calibration blank and standards for at least 10 minutes. This
procedure stabilizes the sample introduction system.
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To generate a new calibration

1. To analyze each calibration blank:

» Select the autosampler location from the values next to Go to A/S Loc.>>
in the Manual Analysis Control window.

» Click on Go to A/S Loc.>>.
# Select the calibration blank name from the list next to Analyze Blank.

# Click on Analyze Blank.

2. To analyze each calibration standard, select the calibration standard name from
the list next to Analyze Standard.

# Select the autosampler location from the values next to Go to A/S Loe.>>.
# Click on Go to A/S Loc.>>.

» Ifyou want to view the concentration for a given calibration standard, click
on Conc...

# To change these concentrations, go to the Method Editor Calibration:
Calib Units and Concentrations page.

3. When you are ready to analyze each calibration standard, click on Analyze
Standard.

Tip Use Go to Wash Loc. between the calibration standards and the reagent
blank to avoid carryover.

4. To analyze each reagent blank:
» Select the autosampler location from the values next to Go to A/S Loc.>>.

» Click on Go to A/S Loc.>>.
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Tip

m Select the reagent blank name from the list next to Analyze Blank.

#» Click on Analyze Blank.

5. Use the Calibration Display window to examine the calibration curve and
recalibrate if desired.

To recall a calibration
1. Inthe Analysis menu, click on Recall Calibration...
2. Select the results data set that contains the desired calibration.

To recalibrate

= Repeat the steps above for generating a new calibration.

Analyzing Samples

Use Go to Wash Loc. before analyzing samples to avoid carryover from
your calibration standards.

To analyze samples with a sample information file

The name of the sample information file you have selected is displayed in the
Manual Analysis Control window next to Info. File.

1. Inthe Manual Analysis Control window, select the autosampler location from
the values next to Go to A/S Loc.>>.
Note: In a manual analysis, the autosampler location in a sample information
file is not used by the software; therefore, you must use Go to A/S Loc.>> to
select the location each time you analyze a sample.

2. Click on Go to A/S Loc.>>.
3. Select the number (No.) of the sample you want to analyze.

4. Click on Analyze Sample.
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Note

Note

To analyze samples without a sample information file

1. Inthe Manual Analysis Control window, select the autosampler location from
the values next to Go to A/S Loc.>>.

2. Click on Go to A/S Loc.>>.
3. [If desired, type a sample ID (ID).

4. If desired, enter other information (such as sample weight and dilution values)
about the sample. To do this, click on Details...

If you want different categories of information to appear in the Sample
Details dialog, you need to add the categories to the sample information
file. For more information, see Customizing the Sample Information Editor
in Chapter 4, Sample Information Editor.

5. Click on Analyze Sample.

Stopping and Restarting
To stop an analysis
# In the Manual Analysis Control window, click on the button that you used to

start the analysis, press F8 (Cancel), or select Cancel Analysis... from the
Analysis menu.

When you stop an analysis, be sure to click on Go to Wash Loc. The
autosampler probe returns to the wash location.

To restart an analysis

# Click on a button that starts an analysis (Analyze Blank, Analyze Sample,
Analyze Standard).
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Analyzing Additional Samples

If you have completed a manual analysis and need to analyze additional samples,
use the following procedure.

1. Check that the calibration curve still appears in the Calibration Display
window. If not, select Recall Calibration... from the Analysis menu, then
select the results data set that contains the calibration.

2. Ifyou are using a Sample Information file, list the additional samples and
autosampler locations.

3. In the Manual Analysis Control window, select the autosampler location,
Sample Number (No.) and ID for the additional sample that you want to

analyze.

4. Click on Analyze Sample.

Generating Reports
If you saved data in a results data set (as requested in an analysis control window),
you can use the WinLab32 Data Manager to generate reports in a wide variety of

formats.

To start the WinLab32 Data Manager

» In the File menu, click on Utilities » Data Manager.

or

# Click on the Start button in Windows. Select Programs m» PerkinElmer
WinLab32 = Data Manager.
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Shutting Down the Instrument

Note

There are two ways to extinguish the plasma. You can extinguish the plasma
manually or you can extinguish it automatically using Automatic Shutdown.
Automatic Shutdown can be selected in the Automatic Shutdown/Startup dialog,
which is accessed from the Automated Analysis Control Set Up page or using the
Auto Shutdown/Startup command in the System menu.

Another mode is Automatic Startup, which can also be selected in the Automatic
Shutdown/Startup dialog, as described above. If you selected Automatic Startup to
restart your system, this affects the procedures that you follow when you shut
down.

If you have scheduled an Automatic Shutdown or Startup, you must leave
the WinLab32 software on. Do not exit the software.

To automatically extinguish the plasma and put the spectrometer on standby

If you have selected Automatic Shutdown and indicated how you want the system
to shut down, the system will automatically shut down and flush the sample
introduction system according to your choices. The system next extinguishes the
plasma and puts the spectrometer into standby if that option was selected. The
software remains on.

To manually extinguish the plasma

1. Flush the sample introduction system for five minutes with the plasma on.
During this five minutes, if you analyzed aqueous solutions, either flush with
deionized water only or flush with a dilute acid solution, followed by deionized
water. After analyzing organic solutions, flush the system with an appropriate
clean solvent.

2. Extinguish the plasma by clicking on the Plasma Off switch in the Plasma
Control window.



Shutting Down the Instrument 71

Note Pressing the red Emergency Plasma Off button on the instrument allows
you to shut off the plasma directly and bypasses the software. This button
can be used if the software hangs up or if communication between the
instrument and the computer is interrupted. Using this button does not
harm the instrument. If you use this button, you must reset the system
before you can reignite the plasma. To reset the system, be sure that the red
button is in the out position, and select the Reset Emergency Off
command in the System menu.

When the plasma is extinguished, the plasma off/on switch in the Plasma Control
window changes from blue to white and the peristaltic pump stops pumping
solution to the plasma.

3. Proceed with this step depending upon the conditions of Automatic Startup.
If Automatic Startup is not being used
_Or_

If Automatic Startup has been selected and does not include turning on the
plasma and the pump

» Take the sample capillary out of the flush solution, and then run the pump
for a few minutes to clear solvent from the sample capillary and pump the
spray chamber.

» Release the clamp lever and remove the tubing. (This will increase the
lifetime of the pump tubing.)

Always remove the sample capillary or the autosampler probe from
the solution when you are finished using the pump. Otherwise, the

Caution solution can siphon into the spray chamber and flood it.
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If Automatic Startup has been selected and includes turning on the plasma and
the pump

= Leave the sample capillary in the wash solution.

» If the level of the wash solution reservoir in the autosampler is above the
spray chamber, leave the peristaltic pump tubing clamped. This prevents
the wash solution from being siphoned into the spray chamber.

_Or_

» If the level of the wash solution reservoir in the autosampler is below the

spray chamber, release the clamp lever on the pump tubing. This prevents

the solution from being pumped when the system automatically starts up.

4. If desired, you can manually put the spectrometer on standby as described
below.

To manually put the spectrometer on standby
1. Inthe System menu, click on Auto Shutdown/Startup.

2. In the dialog, select Enable shutdown... and Immediately on OK. Be sure
Put Spectrometer into Standby is selected.

3. [Ifthe plasma has already been extinguished, be sure that the Wash before
shutdown option is not selected and that Turn off Plasma and Pump is not
selected.

4. Be sure that you have enabled Automatic Startup and set the date and time.
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Method Editor Overview

You use the Method Editor to create a new method or to modify the parameters in
an existing method. You must have one or more methods to perform analyses.

What is a method?

All analytical information needed to perform an analysis and report the results of
an analysis is contained in a method (and a sample information file, if it is used).
You can use an existing method as it is, modify an existing method to suit the
purposes of your application, or create a new method.

Modified or new methods must be saved in a methods library if you wish to use
them at a later date. You can delete, copy, or rename methods using the Data
Manager application.

Methods in the Results Library

When you perform analyses, a copy of the method can be saved automatically in a
results library as part of the results data set (if you so designated on the Method
Editor Options page). You might want to do this so that you can recall such
methods from a results library if, for example, you wanted information about the
method used for a certain sample or wanted to save a particular method in a
methods library for later use.

The active method

The “active” method, which is displayed in the toolbar, is the method that is open.
When you start an analysis, the active method defines the parameters of the
analysis.

The pages of the Method Editor

The Method Editor window contains bottom tabs, and each tab provides access to
a set of pages.
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The contents of the pages are described here:

Tab/Pages
Spectrometer

Sampler

Process

Calibration

Checks

QC

Options

Contents
Parameters for Spectrometer settings.

Parameters for the plasma, peristaltic pump and
autosampler wash.

Directions to convert spectral data into intensity
data, correct for interferences and assign internal
standards.

Calibration information, autosampler locations, and
details on how sample results will appear.

Recovery tab - Spike concentrations for matrix
check samples.

Sample Limits tab - Specifications for performing
sample limit checks.

Locations of quality control solutions and
instructions for scheduling and performing quality
control procedures.

Remarks about the method and options for the
results display, printed log, and results data set.



76 Chapter 3 Using the Method Editor

Using the Method Editor

To display this window

& Cu

ME.;};E.j » In the Tools menu, click on Method Editor, or on the Toolbar click on
MethEd

» If you do not have an open method, in the File menu, click on Open »
Method.

_Or-

# In the Method /Sample Info bar, click on Method:
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There are several ways to get methods for your analyses. You can open an existing
method and use it as it is, modify it to suit your application, or create a new method.

Summary procedure: using methods

1. Open an existing method or create a new one.

2. Ifyou are creating a new method or modifying an existing method, open the

Method Editor. On the pages of the Method Editor window, modify the

parameter settings to suit the analysis.

3. Ifyou want to use the method later, save the method under a suitable name. The
method will be stored in the methods database located in your user directory.
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To delete, copy, rename methods

# In the File menu, click on Utilities » Data Manager and use that application
to perform these tasks. For additional information, please refer to the Data
Manager Help.

Useful conventions

Within the tables located in the Method Editor, entries that are in a normal font can
be modified in that table. Entries that are in a bold font are for view only and cannot
be modified from within that table.

Creating a New Method

To create a new method

1. In the File menu, click on New » Method.

The Create New Method dialog appears where you select the plasma
conditions. If you wish, you can use a copy of any existing method.

2. Decide what elements you want in your method and what wavelengths you
wish to use. This information will be recorded in the table in the Method Editor
Spectrometer: Define Elements Page.

» To place this information directly into the Method Editor, enter the
elements and wavelengths desired on the Method Editor Spectrometer:
Define Elements Page. Proceed to step 3.

_Or_

» Use the Periodic Table to select the elements and their associated
wavelengths. Your entries will automatically appear in the table on the
Method Editor Spectrometer: Define Elements Page.

3. Inthe Method Editor, complete the entries on the Spectrometer pages, clicking
on the side tabs to view each page.

4. Display the remaining pages of the Method Editor by clicking on the tabs at the
bottom and side of the window and by completing the entries.
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5. To save the method, use Save ® Method in the File menu.

Periodic Table

The Periodic
Table showing
elements
included in an
example
method
prepared for a
soils analysis.

You can use this table to select the elements and their associated wavelengths for
your method. The elements and wavelengths that you select will automatically be
entered on the Method Editor Spectrometer: Define Elements Page. You can also
enter elements and wavelengths directly into the Method Editor.

M|
Li |Be E[C|[N
Na |Mg Al|Si| P[5 |Cl|Ar
K |Ca|Sc|Ti |V |C|Mn|Fe|Co|Ni|Cu|Zn|Ga|Ge fAsSe | Br
R |Sr| % | 2r [NE (Mo Ru |Rh |Pd}BgiCd]In [Sn|Sk|Te| 1
Cs|Ba|la|Hf [Ta|w |Re|0s|Ir [Pt |AufHal TI [P Bi

Active Fow in
Iethod E ditar

Wavelength:|3?1.ﬂ29 VI A Table
I 10 3:
Eriter i hethiod |

To display this table

= In the Tools menu, click on Periodic Table.

_Or_

» On the Method Editor Spectrometer: Define Elements Page, click on the

Periodic Table button.

To select elements and wavelengths for your method from the periodic table

On scanning CCD ICP spectrometers, you can select any element at any
wavelength. On simultaneous ICP spectrometers, elements and wavelengths that
are not available on the detector are indicated by grey typeface.
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1. Double-click on an element symbol. This enters the element and its default
wavelength directly into the active row in the table on the Method Editor
Spectrometer: Define Elements Page. The Active Row in Method Editor
automatically increments to the next row. Continue making your selections.

_Or_

Click on an element symbol using the right mouse button. From the list of
recommended wavelengths, double-click on the desired value. (If you want to
select several wavelengths for one element, click on the wavelengths and then
click on Enter in Method.) This enters the element and the recommended
wavelength directly into the method. The Active Row in Method Editor
automatically increments to the next row. Continue making your selections.

2. When you have completed making your choices, click on the window’s close
box.

To select elements and wavelengths for your method from the alphabetical
element list

1. Select each element and its associated wavelength from the drop down lists.
This enters the element and its recommended wavelength directly into the
active row in the table on the Method Editor Spectrometer: Define Elements
Page. The Active Row in Method Editor automatically increments to the next
row. Continue making your selections.

2. When you have completed making your choices, click on the window’s close
box.

To change the values in any row

» Change Active Row in Method Editor to the desired row, select the new
element and wavelength, and click on Enter in Method.

To search for elements at a particular wavelength or to choose wavelengths
not on the wavelengths list

» Click on Wavelength Table and complete the entries as desired.
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Wavelength Table

Tip

You use this table to search for elements at a particular wavelength or to choose
wavelengths not on the recommended wavelengths list that is found on the Method
Periodic Table. Additional information such as intensities and BEC’s are given for
certain elements.

The elements and wavelengths that you have selected appear on the Method Editor
Spectrometer: Define Elements Page.

On scanning CCD ICP spectrometers, you can select any element at any
wavelength. On simultaneous ICP spectrometers, elements and wavelengths that
are not available on the detector are indicated by grey rows.

Double-click on a column header to sort the table by that parameter. For
example you can sort by element, state, wavelength, BEC, signal-to-noise,
intensity, or any other parameter in the column headers. Also see the table
of references at the end of this section. These publications were used as
sources for the Wavelength Table.
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| E wavelength Table H=] 3
Search Parameters Method Entry
| Center W avelength(nm I Active Row in -
The Wavelength hilual et MethodEdter | 15 =3
Table. 1 wéavelength Range (+/4] |05

Enter Selected

I,-’.\|| El I vl Al | Wavelengths in
Elements ta lnclude . ements Mathod

wavelengths ¢ Al @ Recommended ¢ Ond&mrays

Elem | State Wavelength| Pref. | BEC | DL mg/l Rel SigfMoize | Intenzity

[hin] Order | [masL]| [+, P.&F1| Sens(B] [S&T] [ —

i A | 328.068 1 0.26 0.0070 170000 20402 42000

2 ag ] 338,289 2 0.43 0.0130 g2000 1261.2 22000

3 Ag Il 243778 3 4.00 01200 4200 282 230

4 Ag Il 224 874 4 0.5000 a0 30

5 Al | 396.153 1 0495 0.0280 B4000 268.4 20500

g Al | 308215 2 1.52 0.0450 23000 7.2 780.0

7 Al | 394,401 3 1.59 0.0470 32000 1458 1050.0

8 Al | 23733 4 1.00 0.0300 288 1300

g Al | 309271 5 077 0.0230 141.0 14000

10 A Il 167.022 B 0.05

11 A | 420.069 1 297.2 7501

12 Ar | 363,268 2 230

To display this table

= In the Tools menu, in the Method Editor, or in the Periodic Table click on
Wavelength Table.

- Or -
» In the Examine Spectra/MSF window, click on & 1ID.
- Or -

» In the [IEC Model Builder Calculate Factors page, click on Display
Wavelength Table.



Using the Method Editor

References used in the Wavelength Table

Parameter

DL mg/L (W, P & F):
Radial Detection Limits
(mg/L)

Rel Sens (B):
Relative Sensitivity

Sig/Noise (S &T):
Signal-to-Noise Ratio

Intensity (W):
Intensity

Reference

Winge, Peterson, and Fassel,
Applied Spectroscopy 33, p. 206,
1979

Boumans, Line Coincidence
Tables for ICP -AES, Pergamon
Press, 1980

Schierle and Thorne,
Spectrochimica Acta 50B, pp.
27-50, 1995

Wohlers, ICP Information
Newsletter 10, No.8, pp. 593-
688, Jan 1985
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To view the wavelengths for one element

1.

2.

Select an element.
Click on All Wavelengths or Recommended Wavelengths to specify what
values you want to see. If you have a simultaneous ICP spectrometer, you have

an On Arrays option as well. The On Arrays option will narrow down the
search to just those wavelengths that appear on the subarray.

If the Center Wavelength entry field is not clear, double-click on this box and
press Delete to clear it.

Click on Search.

The specified wavelengths for that element appear in the table.

To display data for all elements

L.

Select All Elements in the Element to Include entry field, or click on the All
button. (All Elements means all elements in the wavelength table.)

Click on All Wavelengths or Recommended Wavelengths to specify what
values you want to see. If you have a simultaneous ICP spectrometer, you have
an On Arrays option as well. The On Arrays option will narrow down the
search to just those wavelengths that appear on the subarray.

Type a number in the Center Wavelength entry field or double-click on a
wavelength in the table.

Indicate the range in the Wavelength Range entry field. The default range is
0.5nm.

Click on Search.

All wavelengths that fall in the wavelength range appear in the table.
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To copy an element and a wavelength into the method
from the Wavelength Table

If you opened the Wavelength Table from the Method Editor, you can copy entries
directly into the method.

1.

Select the element and wavelength you want to add by clicking in that row.

Active Row in Method Editor defaults to the first blank row in the Method
Editor Spectrometer: Define Elements page. This is where the new information
will be added.

» If you wish to overwrite an existing Method Editor row, change Active
Row in Method Editor as desired.

Click on Enter Selected Wavelength in Method. The information is added to
the Method Editor.

To copy several elements and wavelengths into the method from the
Wavelength Table

If you opened the Wavelength Table from the Method Editor, you can copy entries
directly into the method.

L.

Select the elements and wavelengths:

» To enter a range, click on a row and then hold down the Shift key and click
on another row. All of the rows in between will be selected.

# To enter information from noncontiguous rows, click on a row, then hold
down the Control key and click on additional rows to select them.

» Active Row in Method Editor defaults to the first blank row in the Method
Editor Spectrometer: Define Elements page. This is where the new
information will be added.

» If you wish to overwrite information in existing Method Editor rows,
change Active Row in Method Editor as desired. The row that you select
will be where the first element and wavelength in the group you selected
in the Wavelength Table will appear in the Method Editor.

Click on Enter Selected Wavelength in Method. The information is added to
the Method Editor.
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Opening an Existing Method

A method is required for an analysis. It is used to set up the conditions under which
the analysis will be run. Methods that you have saved are stored in a methods
library (a large capacity structured database) so that you can use them at a later
date. You can also get a copy of a method used in a particular analysis; this method
is stored in a results library as part of the results data set (if you so designated on
the Method Editor Options page).

To open an existing method from a methods library

1.

2.

In the File menu, click on Open » Method....

In the Open Method dialog, select the method you want, then click on OK. If
the method you want is stored in a different methods library, click on Browse
and select the correct library location. Return to the Open Method dialog, and
select the desired method

If the Method Editor is open, the method name appears in the title bar. The
method name also appears in the Toolbar of the WinLab32 main window, next
to the Method button. This is the active method, which controls your analysis.
(You do not need to open the Method Editor window to open an existing
method.)

Use this method for your analysis with no modifications if desired. To change
parameters in this method, see Modifying a Method later in this chapter.

To get a copy of a method associated with a stored results data set

1.

2.

In the File menu, click on Import from Results Library....
Select the results data set and click on OK.

When the Import from Results Library dialog appears, select the method you
want to import and then, at the bottom of the dialog, select the Method check
box and click on OK.

If the Method Editor is open, the method name appears in the title bar. The
method name also appears in the Toolbar of the WinLab32 main window, next
to the Method button. This is the active method, which controls your analysis.
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4.

Use this method for your analysis with no modifications if desired. To change
parameters in this method, see Modifying a Method in the next section. To save
this method to a method library, use Save or Save As... from the File menu.

Modifying a Method

You may want to make modifications to an existing method.

To modify a method

1.

2.

Open a method.

In the Tools menu, click on Method Editor. Modify the entries as desired on
the Spectrometer pages, using the side tabs to view each page.

Display the remaining pages of the Method Editor by clicking on the tabs at the
bottom of the window and modifying the entries.

To save the changes, click on Save » Method in the File menu to save the

method with its current name or Save As » Method in the File menu to save
the method with a new name. The method is saved in the Method database.
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Selecting Options and Entering Values

Some parameters have fixed options denoted by an option button. You may
select only one of these options for any one parameter.

Do Calib Blanks contain
internal standards?

e Yez: Mo

Some options are associated with a check box. You may select as many of
these as you wish. When a check box is selected, it contains a check mark.

Save with Results
[T Spechal Data
v Copy of Method

Options for some parameters are contained in drop-down lists. Click on the
arrow at the right-hand side of the drop-down list to see the choices available.

Peak Algarithm
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* Spin boxes are often used for numerical parameter settings. To increase or
decrease the value, click on the appropriate arrowhead. You can also click on
and type an acceptable value.

Feplicates...... IE 3:

* Toenter information in a text box, click on the text box, then type the necessary
value or characters.

Method Description: IFII:F!.-“-‘-. Elements in Soils +7 1.5. [moskgl

* To open another page of the Method Editor, click on the tab containing the
name of the page at the bottom or side of the window.

Tabs across the bottom

of the Method Editor XE Spectrometer |d[j Samplerl =3 F'rocessl Calibratinnl .‘, Ehecksl 0k 4c
group parameters into
several main areas.

=] .
= Dptlonsl

Plazma

Side tabs further ‘
group parameters
into individual pages.

Fernztaltic Pump

Autozampler
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Method Editor Pop-Up Menus

The following pop-up menus contain several convenient commands that are useful
as you work with the Method Editor.

Method Editor pop-up menu

To display this pop-up, click with the right mouse button in the gray background
area of the Method Editor.

Mew kethod
Open tethod...
5 ave Method
Save Method Az,
Save Method az Tent...
Fenodic Table
Prir...
Print Prewvigw. ..
Command Description
New Method Lets you select the starting conditions to
include in the new method.
Open Method... Opens a stored method.
Save Method Saves the contents of the Method Editor
using the same file name.
Save Method As... Saves the contents of the Method Editor
using a new file name.
Save Method As Text... Saves the contents of the Method Editor to a
text file or comma-delimited ASCII file.
Periodic Table Displays the Periodic Table, where you can

select elements and wavelengths.

Print... Prints the contents of the Method Editor.
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Command Description

Print Preview... Displays the formatted Method report in a
preview window. Use the Zoom In and
Zoom Out buttons to enlarge or reduce the
report. Click on Close to return to the
Method Editor.

Pop-up menu for Tables with Column Fill dialogs

To display this pop-up, click with the right mouse button in a spreadsheet table.
This pop-up only appears in tables that have column fill dialogs and is most useful
when you are working with a block of selected entries.

Cuk Chrl+
Copy Chrl+C
Pazte Chrl+
0 [
Command Description
Cut Removes the contents of the selected entry fields and
places it onto the Windows clipboard.
Copy Copies the contents of the selected entry fields and
places it onto the Windows clipboard.
Paste Inserts contents from the Windows clipboard into an
entry field.
Column Fill... Displays the Column Fill dialog for the selected col-

umn. To use the Column fill command, select a block
of entry fields and then right click on the table and
select this command.
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Pop-up menu for individual text entries

To display this pop-up, double-click in an entry field to select the contents, then
click with the right mouse button. In some text boxes within the Method Editor, a
right click will display this pop-up.

Undo
Cut
Copy
Pazte
Delete
Select Al
Command Description
Undo Reverses the last command.
Cut Removes the contents of the selected entry field and
places it onto the Windows clipboard.
Copy Copies the contents of the selected entry field and
places it onto the Windows clipboard.
Paste Inserts contents from the Windows clipboard into an
entry field.
Delete Removes the contents of the selected entry field.

Select All Selects all of the text in an entry field.
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Checking a Method

Before you use a method, you can let the software review all of the entries in the
Method Editor pages using the Check Method dialog. This dialog alerts you to any
existing problems or inconsistencies in the method that must be corrected before
the method can be used for an analysis. When you save a method, the method will
be checked automatically.

» To display the Check Method message dialog, on the Edit menu, click on
Check Method.

The Check Method dialog appears.

» To print this information, click on Print in the Check Method dialog.

Saving a Method

Note

Y ou must save a method if you want to use it later. When you save a method, a copy
of the method is placed in the Methods database. If you selected the Copy of
Method option in the Method Editor Options page, a copy of the active method that
was used to obtain the results of your analyses is stored with the results data set.

When you save a method, the software reviews all of the entries
automatically. If it finds any problems or inconsistencies, the Check
Method message dialog is displayed to inform you of the error.

To save a method with its current name
» In the File menu, click on Save » Method.
To save a method with a new name

1. In the File menu, click on Save As » Method.

2. Type a file name up to 25 characters in length, and click on OK.
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Note To save a method as a text file for making notations or printing, see
Printing a Method.

Printing a Method
You can print a method summary, which contains all of the parameters in the
method. You can also save a method summary in a text file, then open it in a text
editor such as Notepad and make notations or print selected sections.

To print a method summary

1. Click on the Method Editor window to make it active. Note that the title bar of
an active window is a different color from other windows.

2. In the File menu, click on Print » Active Window.

3. In the Print dialog that appears, check that the correct printer is shown. If you
need to select another printer or change other setup options such as the paper
size, click on Setup.

4. Click on OK to start printing.

To save a method summary in a text file

1. Click on the Method Editor window to make it active.
2. In the File menu, click on Save As Text = Method.
3. Type a name for the file, and click on OK.

You can now open the file in a text editor such as Notepad and make notations
or print selected sections.
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i : Spectramet
Method Editor: Spectrometer Pages Overview E.E PECHOMEEr

You use these pages to define the parameters that control how the hardware is set
up and how the system collects data.

To display the Spectrometer pages
#» Click on the Spectrometer tab at the bottom of the Method Editor window.
Spectrometer Pages

» To set the following parameters, click on the appropriate tab on the right-hand
side of the window.

Define Elements Page
Settings Page

Spectral Windows Page

Method Editor Spectrometer Pages: Define Elements Page

You use this page to define the symbol, wavelength, name, and function of an
element. In the Method Editor, an “element” represents a combination of
parameters associated with a measurement at a particular wavelength. If you are
measuring an element at more than one wavelength, you must repeat the element
on this page for each separate wavelength.
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Detail of the
Define Elements
page showing
entries included
in an example
method prepared
for a soils
analysis.

Define Elements

Method Description: IHCFL-’-‘« Elements in Sailz +7 1.5, [matka)

Spmbal Wa\[ﬁlﬁf gth Mame Function L
1 |&g 328.068 Aq 328.068 Analyte
2 |As 188.979 Az 188979 Analyte
3 [Ba 233827 Ba 233527 Analyte
4 [Cd 214,440 Cd 214,440 Analyte
5 |Cr 267716 Cr 267716 Analyte
E |Cr 283563 Cr 283,563 Analyte
7 |Ha 194168 Hg 194.168 Analyte
2 [Pb 220,353 Ph 220353 Analyte
9 [Se 196.026 Se 196.026 Analyte -

Elements and wavelengths can be selected by Feriadic T able |
clicking on one of the buttons to the right

'''''''''' WwWavelenagth T able |

Method Description

This short description of your method will appear next to your method name in the
Open Method dialog. It will also appear in the Method Description field of the
Analysis Header displayed in the Results Display and Printed Log.

» Type up to 80 characters.

Symbol

This is the symbol of the element to be measured.

» To change or add an element, type the letters for the symbol in the entry field,
or click on Periodic Table. When the Periodic Table appears, select the desired
elements.

Wavelength

This is the wavelength in nm that the Spectrometer will use to measure the
associated element.
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To add or change a wavelength:

» Type an element symbol in the Symbol field to get the default wavelength for
an element.

- Or -
» Type the value for the wavelength in the entry field.
- Or -

= Click on Periodic Table. When the Periodic Table appears, select the desired
wavelength.

Name

This is the name that describes the element. The default entry is the element symbol
followed by the wavelength. No two elements in a method can have the same name.

» If you want to change the default name, type up to 20 characters, including
spaces and punctuation. For example, if you are determining analytes using
different plasma viewing modes or different plasma conditions, you may want
t