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1 ASpect PQ software

ASpect PQ is the control and analysis software for the following ICP-OES devices:
¡ PlasmaQuant PQ 9000
¡ PlasmaQuant 9100
¡ PlasmaQuant 9200

The method parameters for the measurement procedures can be optimized to the spe-
cific demands of the sample to be analyzed. The obtained results data can be recalcu-
lated, exported to various file formats and printed out.

In addition to the software description, this manual contains information on the mainte-
nance and care of the ICP-OES device. Many of the maintenance instructions are en-
riched with animations and videos.

Described software version This document is based on the version ASpect PQ 1.4.

Intended use ASpect PQ software is used exclusively to control the above-mentioned devices and to
analyze the data obtained with these devices.

The manufacturer does not assume any liability for problems or damage caused by the
non-intended use of ASpect PQ.

ASpect PQ and the device to be controlled by it may only be operated by appropriately
qualified and instructed personnel. The user must be familiar with the information given
herein and in the user’s manual of the device.

1.1 Data protection information

This software uses sample names and allows optional information about the sample
(notes). The sample name serves as an identifier for the test results of a specific sample.
Particularly in clinical settings, the sample name could be used to assign test results to
the natural person on whom the tests were performed. Personal data should be mini-
mized as much as possible to ensure that no one can derive personal information from
the sample name or the optional notes. Direct identifiers such as names, social security
numbers, national identification numbers, dates of birth or other personal attributes
should not be used. It is the responsibility of the data controllers in the laboratories to
comply with applicable data protection laws and obligations.

Analytik Jena may request that files containing measurement results, including sample
names or notes, be shared as part of service-related activities such as customer support,
troubleshooting and complaint investigation.

1.2 Starting ASpect PQ

} Switch on the device and the autosampler.

} Click on the ASpect PQ icon on the Windows desktop.

ü ASpect PQ is started.

} If the user management option has been installed, you will be prompted to enter a
user name and password. The ASpect PQ program will only be accessible after suc-
cessful entry of this data.
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After the software starts, the Quick Start opens. Here you have the option of selecting
worksheets with preset methods and sequences to quickly start a measurement or
switching directly to the ASpect PQ interface.

1.2.1 빠른 시작 window

After the software has been started and a user logged in (only if user management is in-
stalled), the빠른 시작 window appears. From here you can load a worksheet or switch
to ASpect PQ without any further settings. You can also open the 빠른 시작 window in
ASpect PQ with the menu command 파일|빠른 시작.

Settings in the 빠른 시작 win-
dow

The following options and buttons are available in the빠른 시작 window.

Option /
button

Description

작업자 If using the optionally installable user management, this input
field shows the user currently logged in. If user privilege man-
agement is not being used, you can enter a user name manually.

실험실 You can enter up to 30 characters. The name entered last is
saved and issued as information on result reports.

루틴 Start program for routine operation.
In routine operation, only methods that are enabled for routine
operation are displayed.

If the optional "21 CFR Part 11 Compliance ASpect PQ" module is
installed, the 루틴 option is preset. There is no choice between
루틴 and 기법 개발.

기법 개발 Start the full program. All configurations in method development
have been released.

불꽃 소재 Select the torch material used (quartz or ceramic) to adjust the
sensitivity of the optical plasma sensor.

시뮬레이션 For training and demonstration purposes, it is possible to oper-
ate ASpect PQ without a connected analyzer.

When enabled, all device functions (including data acquisition
and analysis) are run in simulation mode.

빠른 시작 건너뛰기 Switch to the ASpect PQ interface without selecting a worksheet.
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Option /
button

Description

Configuring ports: AX/
SDX

Only when the Teledyne Cetac SDXHPLD dilution system is con-
nected to the ASX-560 autosampler.

After clicking on the button, the USB ports used by the autosam-
pler and dilution system are automatically configured. If the op-
tional "21 CFR Part 11 Compliance ASpect PQ" module (User
Management) is installed, this function can only be performed
by a user with administrator rights.

종료 Close the 빠른 시작 window and exit ASpect PQ.

확인 After selecting a worksheet, switch to the ASpect PQ interface.

Worksheet table The worksheet table displays the currently available worksheets. The 4 tabs make it eas-
ier for you to find a worksheet:

Tab Content
즐겨찾기 Worksheets marked as 즐겨찾기
최근 Recently used worksheets

사전 정의됨 Worksheets from Analytik Jena, which are installed during the installation
of ASpect PQ

전체 All worksheets

Use the magnifying glass icon to filter the worksheets by elements. When
you click the icon, an element list will be displayed from where you can se-
lect an element. You can repeat the selection if you want to search for
more than one element. If you have selected several elements, all work-
sheets that contain at least one of the elements in the stored method (OR
logic) are displayed. This search includes both methods directly linked to a
worksheet and methods loaded within a linked sequence.

1.2.2 Starting with a worksheet

A worksheet is a folder that contains a method and a sequence. Optionally, worksheets
can also contain settings for the sample ID and for saving the result file. With a work-
sheet selected, you can start a measurement straight away. If there are several versions
of the method and sequence, the latest (current) versions are always used for the mea-
surement.

} Install the accessories on the analyzer and then switch on the accessories and the de-
vice.

} Start the software.

ü The 빠른 시작 window appears.

} Enter the required information in the 작업자 and 실험실 fields.

} Under 불꽃 소재, select quartz glass or ceramic.

} Select the required worksheet in the worksheet table.

} Click on 확인.

ü The ASpect PQ interface appears. The method and sequence are already loaded.

Depending on the worksheet configuration, you can now link the method and sequence
loaded along with the worksheet to a sample ID file or start the measurement directly.
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1.2.3 Starting without a worksheet

Without a prepared worksheet, you have to load or configure the method, sequence and
sample ID for the measurement.

} Install the accessories on the analyzer and then switch on the accessories and the de-
vice.

} Start the software.

ü The 빠른 시작 window appears.

} Enter the required information in the 작업자 and 실험실 fields.

} Under 불꽃 소재, select quartz glass or ceramic.

} Click on 빠른 시작 건너뛰기.

ü The ASpect PQ interface appears.

General sequence of a mea-
surement routine

Specify a method and a sequence for your analysis task and start the measurement rou-
tine. The following actions are necessary for a manual or an automatic measurement
procedure:

} Specify the method parameters in a method (method development). Load a
method.

} Create a sequence. The sequence contains the information on the samples and ac-
tions in their order of processing. Some sample describing data, such as the name of
the sample and its position on the autosampler may be entered directly and is saved
with the sequence.

} For routine analysis it is useful to create a sample information file (sample ID). This
file contains sample-related data such as sample name, dilution factor and autosam-
pler position. This data is needed if the concentration is to be back-calculated to the
original sample. Sample information files are text files and can be created with exter-
nal applications.

} Start the measurement.
The results are instantly written to the result database during the measurement. This
central results file is accessed by the integrated data management functions (e.g. export,
print, etc.).

After the start of the measurement the result data is entered in the results list. You can
access a detailed view (e.g. individual values, spectra) by selecting the corresponding
sample row. The results obtained last are always appended to the end of the table; over-
writing of results is not possible.

Further data analysis is possible by the Reprocessing function. Measured data can be
prepared for printing the report or exported.

1.2.4 Opening a second instance of ASpect PQ

If the application is already running, another program instance of this application will be
opened in offline mode. In this mode, there is no communication with the device. How-
ever, all other functions such as developing methods or loading and analyzing results
can be used parallel to the running measurements in the first program instance.

} Start the program in the second instance using the 파일|시작 오프라인 프로그램
인스턴스 menu item.
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1.2.5 Locking ASpect PQ

The application can be locked for operation whilst measurements continue to be per-
formed when it is locked. In combination with the optionally available user management
a password confirmation is required to unlock the screen.

} Select the 추가 기능|잠금 menu item.

} To unlock the application click on the padlock icon on the screen.

1.3 Exiting ASpect PQ

} Extinguish the plasma.

} Quit the program by selecting the 파일|종료 menu item.

} If, at this time, method, sequence or sample information data files are open that
have not been saved yet, you will be informed accordingly. Click on 예 if you want to
save the files.

} The ICP-OES device still requires time for system cooling after the plasma has been
switched off. If the target temperature has not yet been reached, a progress window
will appear with a message about safely switching off the device.
Do not switch off the ICP-OES device until you have exited ASpect PQ.

NOTE
If you exit ASpect PQ while the plasma is burning, the plasma will be automatically ex-
tinguished after a query!

See also
2 Switching on the spectrometer and igniting the plasma [} 63]

1.4 General information on operation

1.4.1 The workspace

After starting the ASpect PQ program, the 빠른 시작 window is first opened. From here,
you can access the workspace.
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Main components of the
workspace

12 3

4

5

6
7

No. Description
1 In the title bar you will find information about the software version, the connected de-

vice, the technology and (if loaded) the worksheet.

2 The menu bar is used to access all program functions of the software.

3 The toolbar contains the buttons for starting and pausing measurement sequences,
and displays the currently loaded method, sequence and sample ID file. Click on the

 button behind the fields to load the data record. You will also find the button for
creating a new worksheet here.

4 This icon bar gives you access to the most important windows (functions) of the soft-
ware. When one of the windows is opened, the corresponding icon turns red. If several
windows are open, clicking on the icon again brings that window to the front.

5 The main window shows the sequence and the measurement results.

6 Some main tabs have additional sub-tabs found in the bottom area of the window.

7 The status bar at the bottom displays information about the connected device, the
logged-in user, and the name of the currently displayed result database.

See also
2 Displaying results and analysis progress in the main window [} 72]

2 빠른 시작 window [} 8]

1.4.2 The Help function

Help on using ASpect PQ is available via the ?|도움말 menu item. While working with
ASpect PQ windows, you can activate context-sensitive help by pressing the F1 function
key.

The program displays tooltips (brief information) for toolbar and icon bar buttons, other
icon buttons and for column titles in the 기법, 시퀀스 and 샘플 ID windows when you
hover the mouse pointer over them.
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1.4.3 Overview of the menu bar, toolbar and icon bar

Functions in the menu bar The menu bar is located at the top of the ASpect PQ interface and is used to initiate all
software operations. Menus and buttons not accessible for the current contents of the
workspace appear grayed out. Some menu items, such as the print function, are dis-
played depending on whether other windows are open.

Menu item Description
파일 ¡ Create, open and save methods, sequences and sample information

data
¡ Open results data
¡ Delete methods and sequences
¡ Export spectrum data
¡ Print active window or report
¡ Open report design mode
¡ Start offline or online program instances
¡ Open 빠른 시작 window
¡ Exit the application
¡ Directly open the last opened methods and sequences

편집 ¡ Copy and insert content of text and input fields
¡ Copy selected rows of the results list to the clipboard
¡ Delete the content of the results list

보기 ¡ Open and close windows showing graphs and information during the
analysis sequence, e.g., signal curves

¡ Select the scale of the signal axis for graphs

기법 개발 ¡ Open windows required for method development
¡ Record overview spectrum

루틴 ¡ Start, pause and cancel measurement
¡ Reprocess results
¡ Delete calibration
¡ Extinguish plasma
¡ Wash system

시스템 Available if the optional "21 CFR Part 11 Compliance ASpect PQ" module is
installed
¡ Configure user management
¡ Changing a password
¡ View audit trail
¡ Sign results

추가 기능 ¡ Open 데이터 and 옵션 windows
¡ Open line list
¡ Search for samples
¡ Print current screen display
¡ Check and perform maintenance (recirculating chiller)
¡ Lock workstation

? ¡ View help and version information

Toolbar The buttons in the toolbar are mainly used to start/pause and continue the sequence
measurement. The currently loaded methods, sequences and sample IDs are displayed in
the toolbar fields.

Tools Description
Start measurement routine

Measure selected rows in the sequence
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Tools Description
Pause running measurement routine

Continue paused sequence measurement

Reprocess results

Start/stop the pump at the ICP-OES device

Speed up the pump (flush sample path)

Extinguish plasma (quick shutdown)

Open file
Saved methods, sequences or sample IDs can be loaded into the program and
used for the current analysis.

Create new worksheet

플라즈마
확인

Activate plasma camera
The software continuously displays the camera image with a recording of the
plasma. Possible irregularities, such as the formation of a ring plasma during
the ignition process, are quickly detected.

The camera image can be cropped using the 설정|카메라 영상 자르기 menu
command in the camera window.

Icon bar The icon bar provides quick access to the key functions of the ASpect PQ program. Click-
ing on the icon opens the window with the corresponding program function. After in-
stallation, the icon bar is located at the left-hand side of the screen, but it can be moved
as desired by holding down the mouse button.

Icon Description
Check atomization:
¡ Igniting/extinguishing the plasma
¡ Setting the gas flows
¡ Check the pump for the sample conveyance to the nebulizer
¡ Adjustment of the transfer optics
¡ Optimization of plasma power and nebulizer gas

Check spectrometer functions:
¡ Device data
¡ Test of wavelength corrections
¡ Start a measurement on a test wavelength
¡ Start a continuous measurement for device optimizations

Open method window

Specify autosampler

Open sample information data window

Open sequence window

Open window with calibration
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Icon Description
Open window with quality control data

Open the data management

Manage worksheets, open saved worksheets

1.4.4 Frequently used control elements

Various button, mouse and keyboard functions are used in Aspect PQ, which always
have the same or very similar meanings.

These control elements are described here in general. Specific information is given,
where necessary, in the description of the respective windows.

General buttons The function of icon buttons is indicated by means of tooltips displayed when the mouse
pointer hovers over the corresponding button.

Button Description
확인 Close window and apply settings

취소 Close window, discard changes

수락 Apply settings without closing the window

닫기 Close window, settings cannot be saved permanently

열기 Open a selection window to load a file or a data record

저장 Open a selection window to save a file or a data record

Open a selection dialog box, e.g. path selection dialog box

Open the 인쇄 window. From this window, you can print out the contents
of the active document window or export it to a file

Tables

In some of the windows, values are entered directly into a table. Depending on the type
of entry, the table cell behaves like an input field, a selection list, or an input field for a
restricted numerical value range with arrow keys.

} To select a table row, click on the corresponding row in the first table column high-
lighted in gray. You can then move the selection bar using the arrow buttons on the
keyboard.



ASpect PQ software ASpect PQ

16

} To change the column width, move the mouse pointer over the boundary line be-
tween two columns until a double arrow appears. Press the left mouse button and
adjust the column width.

The following additional functions are available in input fields:

} F2 activates the edit mode. In this mode, the arrow keys on the keyboard are used
for editing character by character. Pressing F2 again reactivates the standard mode
where the cursor keys are used to navigate between the cells.

} Text can be copied to the Windows clipboard and pasted again using the 편집|복사
and 편집|삽입 menu or the Ctrl+C and Ctrl+V key combinations.

Buttons accessible in tables Button Function
첨부 Appends a new table row to the end of the list.

삽입 Inserts a new table row before the selected line.

삭제 Deletes the selected table row.

Shifts up the selected table row by one position.

Note: A table row must be completely selected in order to move it. To do
this, click on the number of the relevant row in the first column of the ta-
ble.

Shifts down the selected table row by one position.

Transfers the value of the selected cell to all following table rows of the
same sample type (sample, standards, QC, etc.). With the inc. checkbox en-
abled (inc. means increment), this value will be incremented automatically,
e.g., Sample001, Sample002 ...

Graphs In graphs, you can open a context menu by clicking the right mouse button. This menu
provides options for copying either the graph or the entire window to the Windows clip-
board. In several graphic windows, additional icon buttons are accessible:

Icon Function
Activates the zoom mode

After activating the button, press and hold the left mouse button to drag a frame
around the area of the graph you want to zoom in and then release the mouse
button.

Deactivates the zoom mode and returns the graph to the original scale

Activates the text mode

After activating the button, press and hold the left mouse button to drag a frame
in the graph and then enter the text. Double-clicking on existing text opens the
window where you can edit or delete the text. Hold Ctrl and the right mouse but-
ton to move existing text.

Activates the selection mode in signal or spectral plots

Clicking the left mouse button adds labels to the measuring points.

Function keys Icon Function
F1 Open the context-sensitive help

F2 Edit table cells

F5 Start printing a screen image

F6 Measure the selected row of the sequence (menu item 루틴|선택한 시퀀스 행
실행하기…)
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Icon Function
F7 Display additional graphical windows (e.g., signal curve)

F8 Close additional graphical windows

F10 Switch between the menu bar of the workspace and results window for operation
via keyboard

F11 Continue a previously halted measurement (menu item 루틴|계속하기)

F12 Start or stop the measurement process (menu items 루틴|시퀀스 시작하기…
and 루틴|정지)

Using the printer If you have already set up a Windows default printer, this printer will be used in ASpect
PQ.



Worksheets ASpect PQ

18

2 Worksheets

A worksheet is a folder that summarizes a method and a sequence. In addition, settings
for a sample ID file and for results data can be stored in a worksheet. If a worksheet is
loaded, you can start the measurement routine directly.

You can create, modify, delete, deactivate or load worksheets. The functions for this can
be found in the 워크시트 관리 window.

The 워크시트 관리 window is opened by clicking on  in the icon bar.

Elements in the 워크시트 관리
window

Buttons / options Description
신규 Create new worksheet

사전 채움 An already loaded sequence and method are transferred to the
worksheet.

변형 Edit selected worksheet

삭제 Delete selected worksheet

불러오기 Load selected worksheet for a measurement

활성화된 워크시트만 표
시

Hide all worksheets in the table that are marked 비활성.

설명 Description of the selected worksheet

This information is stored when the worksheet is created.

The table shows the following information about the worksheet:

Table column Description
워크시트 Name of the worksheet

최근 변경 Date of the last change to the worksheet

방식 This operator made the last change. The name of the operator is taken
from the Quick Start.

즐겨찾기 If activated, displays the worksheet on the 즐겨찾기 tab in the 빠른 시작
window.

비활성 If activated, this worksheet will not be shown in the Quick Start.
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Table column Description
However, a worksheet marked as inactive can be loaded from the 워크시트
관리 window.

See also
2 Starting with a worksheet [} 9]

2.1 Creating a new worksheet

You can create a worksheet in the 신규 워크시트 window.

Elements in the 신규 워크시트
window

Field/op-
tion

Description

이름 Enter the name of the worksheet

기법 Method stored in the worksheet

Click  to open the database window and select the method.

시퀀스 Sequence stored in the worksheet

Click  to open the database window and select the sequence.

샘플 ID Optionally, you can define settings for loading a sample ID file:

(없음): No settings are stored for the sample ID file.

샘플 ID 파일이 포함된 폴더 열기: After loading the worksheet, a folder is
opened in which the sample ID file is available. Click on  and select the
folder.
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Field/op-
tion

Description

샘플 ID 파일 불러오기: When the worksheet is loaded, a sample ID file is au-
tomatically loaded. Click on  and select the file. You can also define a file
mask using the "*" and "?" wildcards.

결과 파일 Optionally, you can define settings for saving the results:

(없음)
Measurement starts with the 시작 window, in which the name of the results
file and the storage location are assigned.

항상 새 파일 생성(타임스탬프 붙이기)
Results files of a sequence are saved in a new file each time. The file name is
composed of a fixed component (name) and the time stamp for the measure-
ment. Select a folder where the file will be saved and enter a name.

생성 후 파일에 첨부
A results file is created when the sequence is started for the first time. Each
subsequent time the sequence is started, the results will be appended to this
file.

설명 The 설명 field initially displays by default some analysis parameters extracted
from the method. You can freely edit these entries to give concrete informa-
tion on how to use the worksheet. The entries appear in the Quick Start and in
the 워크시트 관리 window for a selected worksheet.

즐겨찾기 Click on the star to mark the worksheet as a favorite:

Yellow star: Favorite

Gray star: Not a favorite

비활성 If activated, this worksheet will not be shown in the Quick Start.

A worksheet marked as inactive can be loaded from the 워크시트 관리 win-
dow.

Specifying a worksheet } To create a new worksheet, click on  in the icon bar to open the 워크시트 관리
window and click on 신규.
Alternatively, you can click in  in the toolbar.

ü The 신규 워크시트 window appears.

} Select a method and a sequence.
Note: In a sequence, you can load further methods as actions.

} Optionally, you can enter specifications for saving the results file and the use of a
sample ID file and edit the description (see below).

} Exit the window by clicking on 확인.

ü The new worksheet appears in the 워크시트 관리 window and can be loaded.

See also
2 Starting a measurement routine [} 66]

2.2 Editing a worksheet

You can edit all settings in an existing worksheet.

} Click on  in the icon bar to open the 워크시트 관리 window.

} Select the worksheet and click on 변형.
The 워크시트 편집 window appears.
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} Make the changes in the same way as when creating a new worksheet.

2.3 Loading a worksheet

You can select a worksheet in the 빠른 시작 or load it in the 워크시트 관리 window:

} Open the 워크시트 관리 window by clicking on  in the icon bar.

} Select the worksheet in the table with a mouse click and click on 불러오기.

ü The worksheet is loaded and the sequence is displayed in the main window.

Depending on the worksheet configuration, you can now link the method and sequence
loaded along with the worksheet to a sample ID file or start the measurement directly.

NOTE
When loading a worksheet, the current versions of the method and sequence are always
used.

If you load a method or sequence that differs from the worksheet, the settings for the
results file and the sample IDs in the worksheet are reset.

2.4 Deleting a worksheet

You can delete a worksheet that is not needed.

} Click on  in the icon bar to open the 워크시트 관리 window.

} Select the worksheet and click on 삭제.

ü The worksheet is deleted after you confirm the query.
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3 Methods

Methods store the parameters required for an analysis.
¡ Selection of analysis lines
¡ Parameters for line analysis
¡ Plasma and spectrometer settings
¡ Type of sample supply
¡ Calibration parameters
¡ Statistical analyses
¡ Settings for quality control and assurance
¡ Settings for measurement output

Measurement sequences can be created based on a method. Sequences define the order
in which samples and actions are to be processed within the measurement routine.
Saved methods can be used for analyses with different sequences.

The 기법 window is opened by clicking on  in the icon bar. The last active method is
displayed. If you have not loaded a method after starting ASpect PQ, the window dis-
plays will contain the default settings or be empty.

3.1 Creating, saving and loading methods

Methods are saved in a database. If you change an existing method and save the
changed method under the same name, the software creates a new version of the
method. The existing method can therefore not be overwritten or be unintentionally
deleted in this way.

Further functions for exporting, importing or deleting methods can be found in the 데이
터|데이터 관리 window.

See also
2 Managing methods and sequences [} 121]

3.1.1 Creating a new method

When creating a new method you can make use of default settings, parameters of a
saved method or current method parameters.

} Select the 파일|새 기법 생성 menu item.
If you have not yet activated a method, you can alternatively click on .

} Enable one of the three options in the 새 기법 window:

– 기본 파라미터 기반: Open the 기법 window only with default settings for cali-
bration and statistics.

– 현재 파라미터 기반: Open the 기법 window with the currently set method pa-
rameters.

– 저장된 기법 기반: Select a method in the 기법 불러오기 database window.

} Confirm your selection with 확인.

ü The 기법 window with the selected default settings appears.

} Specify the method on the various tabs and make the necessary optimizations.

} Enable the set method parameters with the 확인 or 수락 buttons.
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ü You can now save the method or use it for the next analysis. For the analysis, cre-
ate a sequence based on the method and optionally fill in a sample ID table. Then
start the measurement.

See also
2 Specifying method parameters [} 25]

3.1.2 Saving a method

After entering the method parameters, save the method to the database. This allows
you to load the method at a later time for further measurements or to include it in work-
sheets. Methods are saved in the database in the 기법 저장하기 window. You can enter
additional data to categorize the method and make it easier to find.

Elements in the 기법 저장하기
window

Option Description
이름 Method name

유형 Category (three characters) for further identification and sorting the
methods

This entry is optional. If the FDA 21 CFR Part 11 Compliance module
is installed, you can use selected categories to mark a method as ap-
proved. You define the categories for approved methods in the user
management settings.

표 Overview of existing methods

다음으로 정렬 The options in this group allow you to sort the methods list. If the 현
재 버전 한정 option is enabled, only the latest version will be dis-
played for methods with the same name.

루틴 기법으로 사용 If enabled, the method is available in the 루틴 program mode. The
program mode is selected in the 빠른 시작 window.

If the optional "21 CFR Part 11 Compliance ASpect PQ" module is in-
stalled, this option is not available for selection.

사전 정의된 기법 Save any available calibration curves with the method

The calibration curves can be used for further analyses.
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Option Description
설명 Optionally enter further explanations for the method

Click on  to open a list of predefined comments. You manage these
comments in the 데이터|기본 설명 window.

Saving a method } In the 기법 window, click on 저장 or select the 파일|저장|기법 menu item.

ü The 기법 저장하기 window appears.

} Enter the name of the method and select further parameters.

ü The method is saved to the database. If you use the same name as an existing
method, a new version of the method is created in the database.

NOTE
The method is also saved in the results file of the measurement. After opening the re-
sults file, you can restore the method from the results file. Further management func-
tions for methods are available in the 데이터|데이터 관리 window.

See also
2 Configure general settings of the user management [} 145]

2 빠른 시작 window [} 8]

2 Managing methods and sequences [} 121]

3.1.3 Loading a method

You can load saved methods and start a measurement routine together with a sequence.
Method parameters can be loaded from the methods database or from an existing re-
sults file.

Loading from the database } Open the database window with one of the following alternatives:

– In the toolbar, click on the  folder icon next to the 기법 field.

– Select the 파일|기법 불러오기 menu item.

– In the 기법 window, click on 열기.

} Choose the desired method from the list.

} In the 유형 field, you can limit the displayed methods by selecting a category. If you
want to see all methods, delete the entry in the 유형 field.

} Enable the 현재 버전 한정 checkbox if only the method with the latest version is to
be shown for methods with the same name.

} Exit the 기법 window with 확인.

ü You have loaded the desired method. The method is displayed in the toolbar un-
der 기법.

Loading from a results file The method can be extracted from a results file displayed in the main window.

} Right click on any sample.

} In the context menu, select the 결과에서 기법 불러오기 item.

} After a query whether current method parameters should be overwritten the method
can be displayed by clicking on .
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3.2 Specifying method parameters

You can specify the measurement parameters for an analysis and the parameters for the
results evaluation in the 기법 window.

Open the 기법 window by clicking on .

Buttons in the window  기법 The bottom part of the window contains buttons that are available at all times.

Button Description
열기 Open a saved method

저장 Save the current method parameters

Print method parameters

View properties of the method

확인 Accept parameters in the window and close the window

수락 Accept parameters in the window but leave the window open

취소 Do not accept changed parameters and close the window

3.2.1 Specifying analysis lines (기법|선 window)

In the 기법|선 window, select the analysis lines for the measurement.

기법|선 window

Line table parameters Table column Description
번호 Sequence of selected lines in the table

 / Only available in 기법 개발 mode (not with "21 CFR Part 11 Compliance
ASpect PQ" module)

The marking eases method development, where several lines of an element
are measured at the beginning and then the appropriate line is selected. If
an element line is activated with a checkmark, this line is used and mea-
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Table column Description
sured for the analysis. Deactivated lines are excluded in the following anal-
ysis and are not measured. Deactivated lines are not yet explicitly deleted
from the line table.

원소 Element icon of the element to be analyzed

파장 Wavelength of analysis line in nm

선 Name of the analysis line

In the main settings the name of the line consists of the element symbol
and the wavelength. The name can be edited freely and must be unique.

유형 Selection between 분석물 (line to be analyzed) and 내부 표준 (internal
reference line)

주요 선 Selection and display of the analysis line with which the current line is mea-
sured simultaneously (simultaneous measurement)

The measuring time can be shortened by measuring lines that are close to-
gether with one spectrometer setting. Click on 다중 선 평가 to display the
possible combinations.

읽기 시간 Total measuring time for an analysis line

자동 적분 범
위

The integration time is automatically chosen for optimum exposure of the
CCD detector and to avoid over-exposure

With over-exposure the charge absorbed by a pixel spills over to adjacent
pixels and causes measuring errors (blooming effect). To determine the in-
tegration time the area under consideration must be selected:

스펙트럼
The integration time is optimized for the highest peak within the spectral
range of the line. This is the default option and leads to a safe result.

피크
The integration time is optimized for the analysis peak. When selecting this
option the dynamic range of the CCD detector is used optimally for the
analysis. It must, however, be ensued that no higher peak is present in the
immediate vicinity of the analysis pixel. In this case the measuring result
could be distorted by the blooming effect.

지기
The integration time is adapted to the highest peak on the detector. In this
option no area of the detector is over-exposed; it may be possible that the
pixels of the analysis peak are not optimally exposed.

순서 Analysis order

The measuring order can be freely defined.

Note:
After highlighting a number the numbers are assigned to the subsequent
lines in ascending order after clicking on . You can arrange selected lines
(element lines) in the desired measuring order in the table with  and 
; enter "1" under Order in the first row and assign the measuring order to all
other analysis lines in ascending order with .

Buttons in the 선 group Use the 첨부, 삽입 and 변형 buttons to add additional analysis lines to the line table or
to edit a selected line. After clicking on one of these buttons the 원소/선 선택 window
opens, where you can make further entries. Use the 삭제 button to delete one or more
selected analysis lines from the method.
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Additional buttons and check-
boxes

Button Description
다중 선 평가 Find combinations of analysis lines that can be measured together with

one spectrometer setting

These analysis lines can be measured simultaneously.

내부 표준 할당 Combine and correct analysis lines with an internal standard

사용하지 않는 선
삭제

Only available in 기법 개발 program mode (not with "21 CFR Part 11
Compliance ASpect PQ" module)

Delete all disabled lines from the method list.

Note:
Methods can only be saved and used as routine methods if all lines in
the line table are being used.

최적의 측정 순서 Automatically sort analysis lines by wavelength and measurement con-
ditions to shorten the total measuring time

If the checkbox is enabled, manual sorting of the analysis lines is no
longer possible.

Note:
The measuring time depends on the number and sorting of the analysis
lines and the measurement conditions. Therefore, selecting similar pa-
rameters for plasma and transfer optics for many analysis lines can also
shorten the measuring time.

See also
2 Measuring lines simultaneously [} 29]

2 Frequently used control elements [} 15]

2 Defining internal standards [} 31]

3.2.1.1 Inserting analysis lines into the line table

The analysis lines are selected in the 원소/선 선택 window.

Elements in the 원소/선 선택
window

The 원소 tab contains the periodic table with all elements analyzable with the ICP-OES
technology (dark gray buttons and black element symbols). "Grayed out" elements are
not available. The 선 간섭 tab shows the known possible interferences for a selected
line with relative sensitivities.
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The 즐겨찾기 spreadsheet contains a preselection of lines with the recommended appli-
cations (key words). When selecting these lines, optimized method parameters are si-
multaneously transferred to the method. You can also add your own lines to these fa-
vorites.

The 선 spreadsheet contains all selectable lines with the following information:

Table column Description
원소 Element

파장 Analysis wavelength in nm

유형 Atomization type display:

I: Atom line

II: Ion line

BEC Typical BEC value of the analyte line

The BEC value (background equivalent concentration) is the concentration
of the analyte producing an intensity equivalent to the background. A lower
value corresponds to a higher sensitivity.

The BEC values were determined under the following conditions: 
axial monitoring, output 1200 W, plasma gas flow 12 L/min, auxiliary gas
flow 0.5 L/min, nebulizer gas flow 0.6 L/min.

순위 Ranking of the recommendation of the analysis line

The recommendation of an analysis line depends both on the sensitivity
and on the possible interference from adjacent lines of other elements. The
further forward a line is in the ranking, the better the chances of achieving
good results with the analysis line.

Using the 원소, 파장 or BEC options you can sort the line table in ascending order by
chemical symbol, wavelength or BEC.

If the 선택한 내용을 목록으로 정렬 option is enabled, the lines are inserted into the
line table of the method in the sorting order of the list (다음으로 정렬). If the option is
disabled, the lines are inserted in the order they are selected.

Selecting lines } In the 기법|선 window, click on 첨부 or 삽입.

ü The 원소/선 선택 window appears.

} If you click on one of the dark gray element symbols in the periodic table, only the
lines of the selected element are displayed in the 선 and 즐겨찾기 tables.
Alternatively, enter the element symbol in the 원소 선택 field.
Clear the 원소 선택 field to display the full list of elements in the line table.

} In the 즐겨찾기 spreadsheet select the lines for your application or enable the check-
boxes of the desired lines in the 선 table.

} Change to the 선 간섭 tab and check the selected lines for known interferences.

} Continue until you have selected the lines for each analyte. Exit the window with 확
인.

ü The selected lines are transferred to the 기법|선 window.

Note:
When working through the methods, select several lines for each analyte.

Extended line catalog After installation the line list contains a preselection of analysis lines. This can be sup-
plemented by analysis lines from the extended line catalog.

} In the 원소/선 선택|원소 window, click on 확장된 선 카탈로그.
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} Select the desired lines in the list by clicking with the mouse.
Click again on a single line to remove the selection. Click on 선택 해제 to remove all
selections.

} Click on 선 표에 추가 to transfer the selection to the line list.

NOTE
The lines added from the extended line catalog can no longer be removed from the
standard catalog.

Creating and editing own anal-
ysis lines

You can create your own analysis lines and use them for the analysis.

} In the 원소/선 선택 window, click on 사용자 정의된 선.

} In the 선 편집 window, enter the data for the 원소 and the 파장 and select the 유형
in the list box.

} Transfer the entries to your own line list with 첨가.

} Click on 닫기 to transfer your own lines to the line list.

Own lines can be edited or removed again from the line list.

} To edit a line in your own list, select the line by mouse click in the list of the 선 편집
window.
Enter the new line data and then click on 변형.

} You can remove a selected entry in the list by clicking on 삭제.

See also
2 Defining your own line favorites [} 30]

3.2.1.2 Measuring lines simultaneously

Lines that are recorded together with one spectrometer setting can be measured simul-
taneously to shorten the analysis time. With the 다중 선 평가 function you can find
these lines in the current method and combine them for analysis.

} In the 기법|선 window, click on 다중 선 평가.
The window of the same name appears with an overview of possible line combina-
tions.

Elements in the window  다중
선 평가

The possible line combinations are listed in the 다중 선 평가 window. A bar graph
shows the position of the lines on the detector for the selected list row.
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Table columns / button Content
Checkbox If enabled the respective line combination is measured simulta-

neously in the method.

주요 선 The measurement parameters of the 주요 선 are used to mea-
sure the line combination.

선
Line name of the principal line

파장
Wavelength in nm of the principal line

추가 선 선
Line name of the additional line to be analyzed

파장
Wavelength in nm of the additional line to be analyzed

측정된 파장 Measuring wavelength in nm (center of the detector row)

상태 Comments

합쳐진 선 없음 Delete all selections

No lines in the method are measured together.

선 우선순위 변경 Swaps the principal line and additional line in a line combination

For a line combination, a principal line and the additional line are automatically deter-
mined. The additional lines take the analysis time and the plasma parameters from the
principal line. With 선 우선순위 변경 this assignment can be reversed.

3.2.1.3 Defining your own line favorites

You can add favorite analysis lines to a favorite list with notes on the preferred applica-
tion. The information on the analysis lines is saved with all line-relevant method param-
eters in this entry. The favorite list is available during each selection of element lines.

} Mark the line in the table of the 기법|선 window and click on .

} In the 즐겨찾기에 추가 window edit the line name.

} In the 비고 field you can enter additional notes for the line.
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} In the 태그 list select one or several applications.
You can supplement the key word list with your own entries. Predefines key words
are highlighted in blue.

ü The line is available in the 원소/선 선택 window.

3.2.1.4 Defining internal standards

Internal standards are mainly used to correct non-spectral interference caused, e.g., by
sample transport faults. You define the internal standards in the line table of the 기법|
선 window.

} Insert the analysis line that you want to use as an internal standard into the line ta-
ble and in the 유형 table column select the 내부 표준 option.

} Click on 내부 표준 할당.
The 내부 표준 할당 window appears.

} In the table, assign the internal standard or standards to the desired analysis lines.
To do this, click on the corresponding line in the 내부 표준 column and select the in-
ternal standard from the list.

} Click on  to transfer the settings for an analysis line to all subsequent lines in the
table.

} Click on 확인 to apply the settings to the method.

3.2.2 Configuring parameters for plasma and transfer optics (기법|플라즈마 window)

In the 기법|플라즈마 window make the following settings:
¡ Gas flows for the plasma in the torch
¡ Selection of the monitoring direction of the plasma and its adjustment
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Elements in the 기법|플라즈
마 window

Table column Description
번호 Sequence of selected lines in the table

선 Name of the analysis line

출력 Effective plasma power in watts

Increasing the plasma power improves the stability of the plasma, e.g., with
organic solvents or samples with a high salt content as measuring solution.
At the same time a higher plasma power also requires a higher plasma gas
flow to prevent melting or damage of the torch.

플라즈마 가스 Plasma gas flow in L/min

The plasma gas flows between the outer and inner quartz tube of the torch.
It is put into the plasma state by the induction of the coil and simultane-
ously cools the outer tube of the torch. A higher plasma gas flow can im-
prove the lifetime of the torch.

보조 가스 Auxiliary gas flow in L/min

The auxiliary gas flows between the inner quartz tube and the injector. It
supports the development of the measuring channel and pushes the
plasma away from the injector tip. A higher auxiliary gas flow is required,
e.g., for measuring solutions with organic solvents or higher salt concentra-
tions.

네뷸라이저 가
스

Nebulizer gas flow in L/min

The nebulizer gas is introduced at the nebulizer. It nebulizes the sample
and moves it through the spray chamber and injector into the plasma.

방향 Monitoring direction of the plasma

With the transfer option the emission radiation from the plasma can be
coupled to the spectrometer from two directions. Dependent on the analyte
line the optimum monitoring direction can be selected.

방사상
The plasma is monitored from the side at a specific height above the upper
coil edge.

축상
Monitoring is from the top along the longitudinal axis of the plasma.

Both monitoring directions can also be weakened. This avoids an overflow
of the detector for high intensities and increases the analytical range.
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Table column Description
X 오프셋
and

Y 오프셋

Correction of the transfer optics in mm

By shifting the optics along the measuring channel (for radial observation)
and out of the center of the measuring channel (for radial and axial obser-
vation), areas of varying hotness can be scanned and the optimum emul-
sion temperature of the analysis line can be determined.

The optimum for a line can be determined automatically in the 플라즈마
window.

NOTE
During the first phase of method development (selection of suitable lines) the preset
plasma parameters are sufficient. These parameters can be changed after defining the
analysis lines, the necessary background corrections and the determination of the linear-
ity range to further optimize the method parameters.

Using oxygen For special applications, e.g., organic matrices, oxygen can be used as an additional gas.

} Set the gas flow in the 산소 유량 field.

See also
2 Adjustment and optimization of plasma [} 106]

3.2.3 Configurations for sample introduction (기법|샘플 전달 window)

In the 기법|샘플 전달 window you make the following settings for the analyzer:
¡ Pump rate of the pump at the analyzer
¡ Use of the autosampler
¡ Purging option

기법|샘플 전달 window



Methods ASpect PQ

34

Pump times on the ICP-OES de-
vice

Option Description
일반 모드 Normal pump speed at which the sample is transported during analysis

This speed should ensure optimal nebulization of the sample and should be
based on the recommended pumping rate of the nebulizer used.

빠른 모드 Increased speed at which washing (with washing solution) can be performed
during the measuring pauses and at which the sample can be transported up
to the nebulizer

Activating this speed optimizes the transport time. However, this speed must
not be used during the measuring time, because the homogeneous nebuliza-
tion of the sample will then no longer be ensured.

지연 시간 Time from the start of sample aspiration up to the actual measuring start

This time is required to wash the entire sample path up to and including the
torch with the sample and ensure stable atomization.

Note:
The delay time also includes the time entered in the 빠른 모드 시간 field.

빠른 모드
시간

Time with which the sample is transported with a high pump rate during the
passing of the delay time

NOTE
In the 기법|샘플 전달 window set the pump rates of the tube pump of the ICP-OES de-
vice. The pump rate at the autosampler for the transport of the washing solution can be
regulated with the rotary knob above the pump at the autosampler or at the Cetac sam-
plers in the 자동샘플러|기술적 파라미터 window.

Using the autosampler If an autosampler is used for the analysis, enable the 자동샘플러 option. Via 파라미터
you get to the autosampler settings.

Washing and controlled clean-
ing

During the completion of a sequence you can set the washing steps after each sample
measurement. The washing solution is then taken from the wash cup of the autosam-
pler during automatic measurement. During manual measurement a prompt is shown to
provide the washing solution.

If the concentration of the sample exceeds the measuring range of the calibration curve
by more than 10 %, the sample path and the torch can be washed to remove contami-
nation from the previous measurement. During washing, the intensity is measured to
check the cleaning result and washing continues until the control limit is reached. The
automatic cleaning control is recommended after the measurement of highly concen-
trated samples.

Option Description
세척 꺼짐

Wash mode switched off. No washing performed automatically.

샘플 간
Washing after each sample, but not within a statistical series

세척 시간 During this time, the sample path up to the torch is washed.

빠른 모드에서
만 세척

The wash step only takes place with the fast mode time.

If the option is disabled, washing is initially carried out in fast mode for
the entered fast mode time (빠른 모드 시간) and in normal mode for the
rest of the wash time.

제어된 세척 If enabled, controlled cleaning takes place automatically if the concentra-
tion is exceeded
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Option Description
제어 한도(강
도)

Value of the signal level that must be reached during washing before the
next solution is measured

선 Element line that is used as a control line

3.2.4 Evaluating peaks (기법|평가 window)

In the 기법|평가 window you define the parameters for peak evaluation.

NOTE
In method development you determine the optimum settings for the background correc-
tion of the respective analysis line in the 스펙트럼 편집|평가 window and then transfer
it to the method.

기법|평가 window

Table column Description
번호 Sequence of selected lines in the table

선 Name of the analysis line

범위 하방
Lower limit of the wavelength range for spectral analysis relative to the
measuring wavelength

상방
Upper limit of the wavelength range relative to the measuring wavelength

다항식 차수 Selection of the polynomial degree of the regression graph for static back-
ground correction

Polynomial degrees of 0, 1st, 2nd and 3rd order are available for selection
or an automatic search for the polynomial degree (자동 option).

피크 평가 Selection of the peak evaluation

픽셀 
Number of pixels used to analyze the intensity and ultimately for generat-
ing the measuring values. 
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Table column Description
The intensities of the evaluation pixels are totaled. In this manner analysis
inaccuracies can be reduced by fluctuations in the peak position. 
Recommended number of evaluation pixels: 3

높이
Interpolation of the peak maximum

사용자 정의됨
Free selection of the evaluation pixels, e.g., for evaluating multiplets
Sample entry: 50,120-130 forms the total across the measuring values of
the pixels 50 and 120 to 130

교정 Algorithm for spectral correction (see below).

꺼짐 
Apply no spectral correction

LSM 
Spectral correction with Least Squares Model

IEC 
Spectral correction with Inter Element Correction

BGC 피팅 Adjust pixels for background correction

꺼짐 
Do not apply background correction

동적
The pixels for background correction are found automatically by the soft-
ware.

정적
The pixels for the background correction are specified by the user in the
BGC 픽셀 위치 column.

BGC 픽셀 위
치

Position of the pixels relative to the measuring pixel for static adaptation of
the background correction
Enter the pixel numbers for the background correction.

Buttons Buttons Description
스펙트럼 교정 Specify a model for spectral correction for analysis line

IEC 계수 Specify an interelement correction for analysis line

See also
2 Evaluating the peak and determining the background correction – 스펙트럼 편집|
처리 중 window [} 82]

3.2.4.1 Spectral corrections with Least Squares Model

With spectral corrections structured background emissions can be removed by way of
calculations that were caused by the overlap of analysis lines with lines of the matrix el-
ements. A precondition is that for the respective analysis line the possible interference
spectra have been combined in a correction model.

} In the 기법|평가 window click on 스펙트럼 교정 and configure the suitable correc-
tion model separately for each line.

ü Lines to which a correction model has been assigned are identified in the 교정
column with LSM.

See also
2 Removing spectral interference – 스펙트럼 편집|스펙트럼 교정 window [} 84]
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3.2.4.2 Interelement correction

With the interelement correction it is possible to correct direct line overlaps. A condition
is an additional, interference-free wavelength of the interferent.

With a single element solution (IEC solution) the ratio of the two lines of the interferent
(overlapped analysis line and interference-free line) is determined. The quotient (IEC
factor) is used during subsequent sample measurements to subtract the apparent inten-
sity or concentration of the interferent from the analyte line.

Elements in the IEC 원소 할당
window

Control element Explanation
IEC 용액 Input of name, concentration, unit and sampler position of the IEC

element solutions and blank values used for the interelement correc-
tion

첨부 Append a new row at the end of a list

삽입 Inserts a new row at the selected list position

삭제 Delete the selected row

원소 간 교정은 다음
을 기반으로 합니다

강도
Correction takes place by subtracting the intensities

농도
Correction takes place by subtracting the apparent concentrations

결과 데이터에서 계
수 추출

Extract calculated IEC factors from a loaded result file

Table contents Table column Description
IEC 용액 지정 Name of the analysis line with interference

간섭물 Name of the interference line

IEC 용액 Name of the single element solution containing the interferent. IEC
solutions are specified via the IEC 용액 button.

IEC 바탕 시료 Name of the blanc value solution subtracted from the intensity or
concentration of the interferent. Blank value solutions are specified
via the IEC 용액 button.

IEC 계수 IEC correction factor

Calculated factors are highlighted in gray.

수동 If enabled, an IEC factor can be entered manually. No measuring so-
lutions are required.
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Assign interelement correction } In the 기법|평가 window, click on IEC 계수.
ü The IEC 원소 할당 window appears.

} First specify the IEC solutions. You need a blank value and an IEC solution (single ele-
ment solution) for each interferent.

– Click on IEC 용액.

– In the table in the 분석물 선 window, add a blank value and an IEC solution for
each interferent by clicking on 바탕 용액 첨가 and IEC 첨가.

– In the corresponding table cells enter a name for each solution.

– For the IEC solutions enter the concentration of the interferent in the IEC solution
into the 농도 column.

– Confirm the entries with 확인.

} Back in the IEC 원소 할당 window select the interfered line of the analyte in the IEC
용액 지정 table column.

} In the 간섭물 column select the interference-free line of the interferent.

} In the IEC 용액 and IEC 바탕 시료 columns configure the corresponding single ele-
ment solution and blank value solution.

} Select the type of Interelement correction either based on 강도 or 겉보기 농도.

} Confirm the entries with 확인.

ü Lines which have an interelement correction assigned are identified in the line ta-
ble of the 기법|평가 window in the 교정 column with IEC.

The measurement of the IEC solutions must be carried out in the sequence following the
measurement of the calibration standards or calculation of the calibration.

Entering factors manually Instead of determining the factors for the interelement correction by measuring the sin-
gle element solution, known factors can be entered directly into the table.

} After entering the IEC 용액 지정 and 간섭물 enable the 수동 checkbox.

} In the IEC 계수 column enter the already calculated factor.

3.2.5 Entering calibration parameters (기법|교정 window)

In the 기법|교정 window you define the type of calibration and blank value correction.
Generally, multiple element standards are used for calibration, which you can enter as
stock standards.
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기법|교정 window

Selecting the calibration
method

Select the method from the 교정 모드 list:

Calibration method Description
교정 없음 The sample results are presented exclusively as intensity.

Calibration is not necessary for these measurements. No further en-
tries are required on the 교정 tab. The sequence list should, logically,
only consist of samples.

표준 교정 The calibration takes place with samples of known concentration in
the analytes (standards). Samples of unknown concentration are
measured against this calibration.

첨가 방법 Different quantities of a known sample are added to the unknown
sample and the resulting substance measured. The concentration of
the analyte results from the comparison.

첨가법 교정 The calibration curve, by means of which other concentrations can be
determined, is set up by the method of standard addition. At the
same time, the concentration of the first sample is found by this
method.

Standard preparation Option Description
수동 The calibration standard solutions are prepared manually.

희석 시스템으로 Only when using the Cetac SDXHPLD autosampler with automatic dilu-
tion function

The standards are prepared by diluting a stock in the vortexer (mixing
vessel) of the autosampler.

Blank correction Standard addition methods and addition calibrations require a blank value correction.
Select the method from the 바탕시료 교정 list:

Correction Description
강도 교정됨 In every standard addition procedure, the blank is measured too and the

measured intensity value subtracted from all measured values before the re-
gression line is calculated. This method was customary for a long time; with
many real samples however, it leads to incorrect results.
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Correction Description
농도 교정됨 First, a separate standard addition is carried out for the blank solution using

the same concentration additions as for the sample. The resulting concen-
tration is automatically subtracted from all other concentrations (conc. 2)
determined by standard addition.

Line-specific calibration param-
eters

The line-specific parameters are set in the table:

Table column Description
번호 Sequence of selected lines in the table

선 Name of the analysis line

교정 함수 Only for calibration using the standard method

선형
Linear progression of the calibration function

비선형 비율
Non-linear progression of the calibration function described by a rational
function

비선형 2차
Non-linear progression of the calibration function described by a quadratic
function

자동
A linear and a non-linear function are calculated for the calibration. The
sums of the squared residuals are compared (Mandel test). If the sum for
the nonlinear function is significantly lower than that for the linear func-
tion, the nonlinear calibration curve will be selected. Otherwise, the linear
calibration curve will be used. The non-linear function is selected in the 옵
션|교정 window. As default setting the broken ratio function has been
provided.

Note:
Only linear curve progressions are permitted for the standard addition
method and the addition calibration.

절편 0으로 설정 
The calibration curve exactly intercepts the measured zero value point.

계산 
The zero value is included in the calculation like any other calibration
point.

질량 측정 없음 
Consider all calibration points equally.

1/농도 
Give greater consideration to calibration points with smaller concentra-
tions.

1/SD 
Give greater consideration to points with smaller deviations within the
multiple repeated measurements of a standard (requires: activated mean
statistics option).

1/(SD*농도) 
Combination of the calculation methods: 1/농도 and 1/SD
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Table column Description
확인 The software allows automatic checking of determined calibration curves

against a prediction range calculated on the basis of a manually selected
statistical certainty.

없음 
All measured and non-deleted calibration points are used to calculate the
curve. Calibration points are neither labeled nor eliminated.

이상점 제거
If calibration points are outside the calculated prediction range, outliers are
eliminated by means of an F-test (test to ascertain whether the exclusion
of a point leads to a significant improvement of the residual scattering):
¡ An F test is carried out for the calibration point which lies furthest out-

side the forecast range.
If excluding this point does not lead to a significant improvement of
the residual scattering, the point is included and the calibration curve
is not optimized further.

¡ If the exclusion of this point results in a significant improvement, the
calibration point will be defined as outlier (marked in the table by "!",
in the graph marked by red color) and the calibration recalculated
without this point.

¡ An F-test is performed again for the point that now deviates the most
from the prediction range. This procedure is repeated until all outliers
are removed.

¡ All calibration points outside the new prediction range that have not
been eliminated as outliers are marked with a "?" in the table and in
blue in the graph.

단위 Enter units for the concentration separately for each element.

Use  to transfer the value of the active cell to all subsequent cells in the table column.
Use the 교정 표 button to open the table for entering the standard concentration.

See also
2 Options for analysis sequence [} 134]

3.2.5.1 Specifying stock standards

If you use the stock standards, you can enter the respective dilution factors for the indi-
vidual standards instead of the concentrations. To this end you must specify the stock
standards before completing the calibration table, and it is possible to use several stock
standards with different elements and concentrations.

} In the 기법|교정 window, click on 저장용액.

ü The 표준 저장용액 window opens.

} Click on 신규 or 삽입 to add a new line to the stock list.
Max. number of stock standards: 20

} For the 저장용액 데이터베이스에서 option select the stock name in the list. The
stock database is managed in the 데이터|표준 저장용액/QC 샘플 window.

} Select the 수동 입력 option if you do not use a stock from the database.

} Back in the 표준 저장용액 window enter the data of the stock directly into the table:

Table column Description
이름 Name of the standard

원소 및 농도 Elements and corresponding standard concentrations
With 농도 you can open a list for entering the concentrations.
Alternatively enter the values in the following input format directly
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Table column Description
into the row in the format Element symbol-space-Concentration, e.g.,
nickel with a concentration of 0.5 mg/L: Ni 0.5
Further elements and their concentrations are simply added sepa-
rated by a semicolon. An example of the input format is given under
the stock list.

단위 Concentration unit of the elements in the standard.

See also
2 Managing databases for stocks and QC samples [} 128]

3.2.5.2 Entering the calibration table

Enter the standard data in the calibration table.

교정 표 window

} In the 기법|교정 window, click on 교정 표.

} First enter the number of standards into the input fields. Dependent on the calibra-
tion method chosen, various standards must be selected.

For the standard method the number of calibration standards (교정 표준) and calibra-
tion zero standards (교정 영점 표준) must be entered. Several zero standards can be
entered, e.g., if the elements to be analyzed are present in different solvents. In this case
the concentration of the respective element line must be set to "0", the other columns re-
main blank.

For 첨가 방법 and 첨가법 교정 the number of 첨가 표준 must be entered in each case.

} For the preparation of standards by a connected dilution system, you must select the
stock standard used in the 저장용액 row and the dilution factor in the 희석 계수
row for each calibration standard. 
The following dilution factors can be selected: 1, 2, 5, 10, 15, 20, 25, 50, 75, 100,
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200, 250, 500, 1000, 1500, 2000, 2500, 5000. The number of dilution factors is
limited according to the range settings in the 자동샘플러|희석 window. For the di-
lution factors 1 … 100 the dilution is carried out in one step, for higher values in two
steps.

ü After the stock standard and dilution factor have been selected, the software au-
tomatically calculates the concentration for each calibration standard and each
analysis line.

} Standard concentrations that are not to be measured can be manually deleted from
the table after activating the 유연 선택 checkbox. 
To reactivate deleted entries, enter a plus sign (+) in the relevant fields and confirm
with the Enter key or by moving to the next cell with the mouse.

} If you prepare the calibration standards manually, you can also have the software
calculate the concentrations of the calibration standards by selecting a stock stan-
dard and entering a dilution factor.
Alternatively, enter the concentration for each analysis line for each standard in the
table.

} For manually prepared standards, you can define the position of the standards in the
autosampler in the 위치 line. 
If the autosampler is not used, the entries in this line are not considered.
For autosamplers with dilution function, the position of the stock is taken from the
stock database.
The assignment of the autosampler positions can be entered or changed in the se-
quence.

} For recalibrations specified as sequence actions or as a sequence of QC actions, at
least one calibration zero standard and one calibration standard or at least two cali-
bration standards must be selected in the 재교정 line. If more than two recalibration
standards are selected for a line, the lowest and the highest recalibration standard is
used.

See also
2 Specifying stock standards [} 41]

2 Dilution function [} 113]

3.2.6 Specifying statistical analyses (기법|통계 window)

In the 기법|통계 window, select the statistical methods to be applied to the calibration
and sample measurement. The settings are independent of the selected calibration
method and remain unchanged with each change of method.
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기법|통계 window

Statistics type Option Description
시그마 통계 Calculate mean value and standard deviation

Error statistics according to the arithmetic mean:
The sample is measured several times after the blind cycles. Based on
the measurement results, the arithmetic mean, the standard devia-
tion and the relative standard deviation are calculated.

중간값 통계 Calculates median and range (R).

Error statistics according to the median method:
The sample is measured repeatedly after the blank cycles. The mea-
sured values are sorted by size. The displayed median is:
¡ The value in the middle of the sorted list, if the number of mea-

surement cycles is odd.
¡ For an even number of measurement cycles, the mean of the two

measurement values in the middle of the sorted list.

As the smallest and largest individual measured values do not influ-
ence the measurement result, the median statistics are suitable for
the elimination of outliers.

Number of replicate measure-
ments

Option Description
샘플 Number of repeat measurements per sample

교정 표준 Number of repeat measurements per calibration sample

QC Number of measurement repetitions per QC measurement

사전 실행 Number of repeats of blank measurements

Blank measurements are sample measurements preceding the statis-
tics series and disregarded for the calculation of the measurement re-
sult.

Grubbs outlier test For mean value statistics with at least 3 repeat measurements per sample
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Status Description
Disabled Includes all values of the statistics series for the calculation of the mean

value.

Enabled Outliers are eliminated and are not used in the calculation of the statistics.
The average values determined in this manner are marked with "!" in the
output table.

Confidence interval calc. The calculation of the confidence interval is based on the chosen statistical certainty
(see below). In the calculation of the confidence interval, the errors in sample measure-
ment and particularly the calibration errors are included, so that a value will be pre-
sented even if the statistics function has been deactivated.

Setting Description
꺼짐 Confidence interval is not calculated

절대 Show the confidence interval in absolute values (in concentration units)

상대 Show the confidence interval in relative values (in percent of the concen-
tration value)

Confidence level The 신뢰도 수준 (selectable between 68.3 ... 99.9%) is used to calculate the confidence
interval of the samples and the prognosis ranges of the calibration curves.

See also
2 Specifying quality control (기법|QCS window) [} 45]

3.2.7 Specifying quality control (기법|QCS window)

In the 기법|QCS window, you can specify the quality control (QC) samples. During the
sequence, control measurements with samples are then inserted at predetermined
points, which should provide known measurement results. It is either the absolute value
(absorbance/concentration) or the concentration difference from the previous sample
which is known. You can define different sample types for the quality control.

The results of the control measurements can be automatically documented on quality
control (QC) charts. The system of QC charts is used for quality monitoring over a long
period of time. The QC charts are saved with the method and continued with each mea-
surement with the method.
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Elements in the 기법|QCS win-
dow

Elements Description
유형 This QC sample is displayed in the line table. You can edit the param-

eters of the QC sample here.

이름 Name of the displayed QC sample

반응 What to do if the results of the QC sample exceed or fall below the
specified limits.

신규/변형 Define a new QC sample or modify an existing QC sample

삭제 Deletes the displayed QC sample

바탕시료 교정 Optionally, a blank value correction can be activated for all QC sam-
ples, except QC standards and QC blank values

단위 List box for selecting the corresponding concentration unit.

QC 샘플 개요 Opens a list with the line-specific parameters of all QC samples

Line table The table displays the parameters of the QC sample selected in the 유
형 list box

Types of QC samples You can specify the following QC sample types:

Option Description
QC 샘플 Define a sample as a QC sample

The concentrations of the QC sample may either be loaded from the
database or typed in directly.

데이터베이스에서
Select the relevant QC sample in the adjacent list box. You can man-
age the database of QC samples in the 기법|QCS window.

수동 입력
Enter the concentrations of the QC sample directly into the table

Max. number of QC samples: 50

QC 표준 Define a standard as QC sample

Any standard defined in the calibration table can be used as a QC
standard.
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Option Description
Possible number of QC standards = number of standards in the cali-
bration table (max. 65)

QC 바탕 시료 Define the blank sample as a QC sample

QC 스파이크 Define a spiked sample as a QC sample

With this option, the measurement results of a defined concentration
addition to one or several samples are checked. To this end, a QC
stock sample is to be defined after any sample in the sample table
(QC-Stock sample = sample + addition with a solution of known con-
centration). After the measurement the concentration difference
(Conc1 of sample and QC stock sample) is compared to the expected
concentration increase specified here (예상 농도 증가량) and the re-
covery rate calculated.

If certified control samples are not available, quality control can also be performed using
duplicate determinations:

Option Description
QC 추세 The measured concentration value is saved when the control sample

first appears in the analysis sequence. When the QC sample appears
the next time, the concentration difference is formed and evaluated.
It is advisable to measure these control samples at the beginning and
end of a sample series.

QC 매트릭스 A sample to be analyzed is split before preparing the sample. Both
portions are separately subjected to all steps of sample preparation.
They are placed separately on the autosampler tray as QC Trend and
QC Matrix. The difference between the determined concentrations is
evaluated.

Procedure if error limits are ex-
ceeded

For the QC sample types, you can select different procedures to be followed when the er-
ror limits are exceeded:

Option Description
QC 샘플
QC 표준

플래그
The measured value is marked in the sample table. The measuring
program continues with the next sample.

재교정 + 계속
A recalibration is run. The QC sample is then measured again. If the
QC sample is now within the range, the measurement is continued
with the next sample, otherwise the measuring program is stopped.

교정 + 계속
A new calibration is run. The QC sample is then measured again. If
the QC sample is now within the range, the measurement is contin-
ued with the next sample, otherwise the measuring program is
stopped.

재교정 + 재실행
A recalibration is run. The QC sample is then measured again. If the
QC sample is outside the range, the measurement program will be
stopped. If it is within the range, all samples measured after the last
QC sample or the last (re)calibration will be re-measured. If the QC
sample is again outside the permissible error limits, the measurement
program will be stopped.

교정 + 재실행
A new calibration is run. The QC sample is then measured again. If
the QC sample is outside the range, the measuring program is
stopped. If it is within the range, all samples measured after the last
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Option Description
QC sample or the last (re)calibration will be re-measured. If the QC
sample is again outside the permissible error limits, the measurement
program will be stopped.

다음 기법
The current measurement program is canceled and the measurement
program of the next method is started if the sequence includes an-
other method.

정지
The current measuring program is aborted.

QC 스파이크 플래그
재교정 + 계속
교정 + 계속
다음 기법
정지

QC 바탕 시료 플래그
다음 기법
정지

QC 추세
QC 매트릭스

No reaction

Line-specific parameters of the
QC sample types

Enter the line-specific parameters of the QC sample types in the line table.

Option Description
선 Name of the analysis line

예상 농도 For QC 샘플 and QC 표준
Expected concentration in the QC sample

예상 농도 증가량 For QC 스파이크 
Expected concentration increase from sample to spiked sample

Enter the value corresponding to the stock volume and the concen-
tration of the stock solution.

예상 강도 For QC 바탕 시료
Expected intensity in QC blank value

하한 Lower range of error limit in percent.

상한 Upper range of error limit in percent.

QC 차트 If marked with "+", the result of the quality control for this line will be
presented on the QC tab in the result list.

반응 This procedure should be used if the error range limit is exceeded. If
several lines are marked with "+", only one of these lines needs to
have exceeded the error limits for the reaction to be triggered (OR
logic).

단위 For QC 표준
Unit of the expected concentration

Entering parameters of QC
samples

} Click on 신규/변형 to create a new parameter set for a QC sample type or to edit the
selected sample type.

ü The QC 샘플 유형 추가/변경 window opens.

} Select the sample type in the 유형 list.
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} Only QC samples: If you define multiple QC samples, assign a consecutive number in
the list box.

} Only QC std.: Select the number of the standard in the list box according to the order
in the calibration table.

} Enter the line-specific parameters in the table.

ü The QC samples are defined in the method.

See also
2 Managing databases for stocks and QC samples [} 128]

3.2.8 Specifying quality control (기법|QCC window)

In the 기법|QCC window, specify the parameters for quality control during a sequence:
¡ Relative standard deviation (mean value statistics) or relative range (median statis-

tics)
¡ Calibration control
¡ Recalibration control
¡ Procedure if error limits are exceeded

You may choose various control options with different reactions simultaneously.

Types of quality control Control type Description
RSD/RR% 검사 Control of the relative standard deviation or relative range

교정 검사 Control of the coefficient of determination of the calibration

재교정 검사 Control of recalibration factor

Reactions if error limits are ex-
ceeded

Reaction Description
없음 Do not perform the control in question

플래그 Marks the corresponding sample, calibration or recalibration in the
sample table if the error limits are exceeded
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Reaction Description
반복 + 계속 Only with RSD/RR% 검사

Repeats the measurement of the respective sample if the serial preci-
sion limit was exceeded before the next sample is measured

교정 + 계속 Only 교정 검사 and 재교정 검사
Runs a new calibration if the error limits for the calibration or the re-
calibration factor were exceeded. Afterwards, measurement is contin-
ued with the next sample

다음 기법 Only 교정 검사 and 재교정 검사
If error limits are exceeded, the current measuring program is
aborted and the measuring program of the next element line in the
method is started. This option can only be selected if more than one
element line has been specified in the method.

정지 Only 교정 검사 and 재교정 검사
Stops the measurement of the currently running method, if the error
limits were exceeded.

Line-specific parameters of
quality checks

In the table, enter the line-specific parameters of the various quality checks. You may
define for every analysis line, whether it shall be considered for the check. If one or more
of the controlled lines exceed the error limits, the reaction chosen above will be trig-
gered.

Quality control Parameter / meaning
RSD/RR% 검사 RSD/RR% <

The system will respond with the defined procedure if the relative
standard deviations or the relative ranges are larger than or equal to
the specified value.

RSD ! 
For lines marked with "+", the RSD% or RR% will be checked.

교정 검사 R²(인접)
The coefficient of determination of the regression R²(인접) must be
larger than or equal to the specified value. Otherwise, the system will
respond as selected.

R² ! 
For lines marked with "+", R²(인접) will be checked.

재교정 검사 재교정 계수 >
Upper limit of recalibration factor

재교정 계수 <
Lower limit of recalibration factor

The selected response will be released, if the calibration factors are
outside these specified limits.

재교정 !
For lines marked with "+", the recalibration factor will be checked.

See also
2 Specifying statistical analyses (기법|통계 window) [} 43]

3.2.9 Specifying output formats for results (기법|출력 window)

In the 기법|출력 window, you specify the number of decimal places with which results
are presented on the screen and on the printouts, additional output types, and the order
of lines for an analysis of several elements on the printout.
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In the table below, define the number of decimal places for the display and printout of
intensity and concentration values, and the order in which the analysis lines shall appear
on the printout.

Elements in the 기법|출력
window

Elements Description
유효숫자 강도 Number of significant figures of intensity values

소수점 아래 자릿수
농도

Number of decimal places of concentration values

유효숫자 농도 Number of significant figures of concentration values

100% 정규화 The output concentration 농도 2 is converted to the percentage value
in relation to the total concentration.
The total concentration is the sum of the concentrations of the lines
marked with "+".

산화 계수 If an oxide is selected, the output concentration 농도 2 is converted
to the concentration/content of the oxide. The oxide factor is dis-
played in parentheses, e.g., Ti is converted to TiO2 by multiplication
with 1.6681.

인쇄 순서 Order in which the lines are displayed in the report
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4 Sequences

The sequence defines the order in which samples and actions are to be processed within
the measuring routine. Some sample describing data such as sample name and position
on the sample rack may also be entered directly. For permanent storage, however, the
sample describing data must be saved as a sample information file.

A sequence is based on a loaded method, which contains the information on the type of
calibration, statistical analyses, quality control, etc.

4.1 Creating, saving and opening sequences

Like methods, sequences are saved to a database. You can create, modify, save and load
sequences. You can find further functions for managing sequences in the 데이터|데이
터 관리 window.

See also
2 Managing methods and sequences [} 121]

4.1.1 Creating a new sequence

First create or load a method. You can specify a new sequence of sample measurements
and actions based on this method.

} Select the 파일|새 시퀀스 menu item.

} Alternatively, open the window with the current sequence parameters by clicking on
 or using the 기법 개발|시퀀스 menu item.

ü The 시퀀스 window appears. You can now define measurements and successive
actions.

4.1.2 Saving a sequence

After entering the measurements and actions, save the sequence to the database in the
시퀀스 저장하기 window. This allows you to reuse the sequence for later measure-
ments. When saving the sequence, you can add additional data to categorize the se-
quence and make it easier to find.
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Elements in the 시퀀스 저장하
기 window

Option Description
이름 Sequence name

유형 Category (three characters) for further identification and sorting the
sequences

This entry is optional.

Table Overview of existing sequences

다음으로 정렬 The options in this group allow you to sort the sequence list.

If the 현재 버전 한정 option is enabled, only the latest version will be
displayed for sequences with the same name.

설명 Optionally enter further explanations for the sequence

Click on  to open the list of predefined comments. You manage
these comments in the 데이터|기본 설명 window.

Saving a sequence } In the 시퀀스 window, click on 저장 or select the 파일|저장|시퀀스 menu item.

} In the 시퀀스 저장하기 window, enter the name for the sequence and select further
parameters.

} Confirm the settings with 확인.

ü On doing so, the sequence will be saved to the database. If you choose an existing
sequence name, the existing method will not be overwritten, but a new version
created in the database.

See also
2 Creating predefined comments [} 129]

4.1.3 Loading a sequence

You can load saved sequences and start a measurement routine based on them together
with a method.

} Open the sequence database window with one of the following alternatives:

– In the toolbar, click on the  icon next to the 시퀀스 field.

– Select the 파일|시퀀스 열기 menu item.

– In the 시퀀스 window, click on 열기.
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} Optionally, you can limit the display of the sequences by selecting a category in the
유형 field. If you want to see the sequences from all categories, delete the entry in
the 유형 field.

} Enable the 현재 버전 한정 checkbox if you want to see only the sequence with the
highest version number for sequences with the same name.

} Select the sequence in the table and click on 확인.

ü The 시퀀스 window with saved parameters appears.

4.2 시퀀스 window

In the 시퀀스 window, you can specify the order of measurements and other actions
during the analysis.

Open the 시퀀스 window by clicking on .

Table of sample and action se-
quences

The table shows the selected sample and action sequences in the order of processing.

Table column Explanation
유형 Sample type or analysis step.

위치 Sample position on autosampler tray (if used).

이름 Sample name

This entry is optional. For calibration and QC samples this sample
name is transferred from the method if a sample name was specified
there. For analysis and QC samples the names can be transferred
from the sample information file.

이름 (2) Additional name for sample identification (optional)

원소 Select the elements to be analyzed in a sample or for which special
actions are performed.
¡ 없음

Current selection is deleted.
¡ 전체

All elements defined in the method will be determined (default).
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Table column Explanation
¡ Element symbol

Only the specified elements will be determined, e.g., "Cu, Pb".
¡ Element line (symbol + wavelength)

Only the specified element lines will be determined, e.g., "Mn
257.610, Ca 315.887".

¡ 제외 Element symbol or 제외 element line
The specified elements or element lines are not determined, e.g.,
"제외 Cu, Pb", "제외 Mn 257.610, Ca 315.887"

Buttons You can use the buttons to add samples and actions to the sequence list, delete them or
transfer existing sample information data.

Button Explanation
첨부 Add new row at the end of the list and open the 시퀀스 편집 window

삽입 Inserts a new row above the selected list position

삭제 Delete selected rows

표 삭제 Delete entire sequence list

QC 샘플 ID에서 전
송

Transfer information about names of QC samples and their position in
the autosampler from the 샘플|QC 샘플 정보 window

The information from the QC sample ID table is entered in the se-
quence table. The first row with new sample identification is defined
in the 시퀀스 행부터 field.

샘플 ID에서 전송 Transfer information about sample names, the position in the au-
tosampler and the elements to be analyzed from the 샘플 window

The information from the sample ID table is entered in the sequence
table. The first row with new sample identification is defined in the 샘
플 field.

샘플 Open 샘플 ID window

See also
2 Frequently used control elements [} 15]

2 Selecting elements/lines for a sample analysis/action [} 58]

4.3 Specifying measurements and actions in a sequence

In the 시퀀스 편집 window, you can specify the order of measurements and actions for
an analysis. The window appears when you click on 첨부 or 삽입 in the 시퀀스 window.
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Possible measurements and ac-
tions

You can specify different measurements and actions for an analysis depending on the
method settings.

Sample/Action Description
샘플 Measure the number of samples specified under 번호.

QC 샘플 Measure a QC sample and evaluate it as specified in the method

In the list select a QC sample specified in the method. The parameters
of the QC sample are displayed in the opposite field.

바탕 시약 Measure the blank value analytes

QC 바탕 DL Measure a blank to determine the limits of detection and quantitation
according to the blank method

교정 Measure the calibration samples and calculate the calibration accord-
ing to the specification in the method

재교정 Measure the calibration sample intended for recalibration and calcu-
late a recalibration

샘플 첨가 For the calibration process Method of additions calib.

Add this sample and determine the calibration curve and sample con-
centration

바탕시료 첨가 For the calibration process Method of additions calib. and the blank
correction Concentration corrected

Add this blank sample and determine the blank

IEC 용액 Only for peak corrections with IEC

Measure the IEC solutions

특수 작업 These actions do not directly affect the measurement of the samples
(see below).

기법 불러오기 Load a saved method, e.g., to start another analysis within the se-
quence

With  open the database window with the saved methods. Select
one of the two saved methods.
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Special actions Action Description
플라즈마 끄기 Extinguish plasma

암전류 측정 Perform additional dark current measurement

With this measurement of the dark current the signal is determined
with the shutter closed. The dark current measurement is always per-
formed automatically, even if it was not inserted into the sequence.

대기 시간 Wait for the time (in minutes) entered in the field and then continue
the analysis

When using an autosampler, the cannula remains in the wash posi-
tion and further washing solution is aspirated.

일시정지 Stop the analysis

The sequence can then be continued by clicking on  or using the 루
틴|계속하기 menu item.

비프음 Allow the PC to generate a signal tone, e.g., in order to indicate the
end of the calibration

반복 / 다음 동안 Define a loop (repetition) in the sequence.

The part of the sequence enclosed by the starting point 반복 and the
end point 다음 동안 is repeated until the cancellation criterion has
been met. As a cancellation criterion a number of loop cycles or a time
in minutes can be specified.

For an online measurement (as part of remote maintenance) the 자
동 option must be enabled. This prevents the prompt for sample me-
tering during the manual mode.

교정 플롯 표시 Display the calibration curve during the running sequence until the
waiting time (in minutes) has elapsed. After the waiting time has
elapsed or after clicking on 확인 the software continues the measure-
ment.

If you activate the 교정 플롯 표시 action without entering a waiting
time, the software will not continue the measurement until you con-
firm the calibration with 확인.

If you click on the 정지 button in the 교정 window, the software will
close the window and interrupt the analysis sequence, regardless of
the set waiting time.

시스템 청소 Wash the sample path up to the torch with wash solution with nor-
mal pump speed

Enter the wash time in the input field.

Specifying a sequence } Open the 시퀀스 window by clicking on .

} Click on 첨부.

ü The 시퀀스 편집 window appears.

} Activate the required actions one after the other and transfer them to the sequence
table using 수락.

} Confirm the last action with 확인.

ü You return to the 시퀀스 window. The sequence table now contains all actions in
the order of selection.

} As the default for the elements to be analyzed the 전체 option has been selected in
the sequence table for each sample/action. By clicking on the 원소 table cell of the
relevant sample/action, you can change this setting in the window.
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} When using the autosampler: 
Specify the position 위치 of the samples in the autosampler. The positions of calibra-
tion and QC samples are automatically taken from the method. However you can
change the positions here, the positions set in the sequence always have priority.

It is best to enter the data of the samples to be analyzed in the 샘플 ID window and
then transfer them to the sequence list.

4.4 Selecting elements/lines for a sample analysis/action

In the sequence all elements for the analysis of samples or the execution of actions have
been enabled by default. If you want to exclude elements for the analysis of a sample or
an action, proceed as follows:

} In the 시퀀스 window, click on the table cell of the corresponding sample or action.
The 원소 및 선 선택 window appears.
Enable the 현재 불러오기된 기법의 원소/선 표시 checkbox.

ü In the 원소 list all elements/lines set in the method are highlighted in blue.

} To fully exclude an element, remove the selection by clicking on the corresponding
element. To enable the element, click on the element again.

} If several lines have been set for an element in the method and you only want to use
selected lines, select the desired line with a mouse click in the 선 list.

} With the 전체 and 없음 buttons you either enable all elements or exclude all ele-
ments for the analysis/action.

} Using the 제외(선택 반전) option all selected elements/lines are excluded from the
analysis/action. Only the unselected elements/lines will be analyzed. The list of ele-
ments/lines is preceded by "제외".

In the output field all selected elements/lines are listed. The elements/lines can be
edited directly in the table cell after returning to the sequence window.

원소 및 선 선택 window
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5 Sample information data (sample ID)

The sample information data (sample IDs) includes the specific data for the current
analysis samples and QC samples, such as sample name, position on the autosampler,
initial weight, dilution or concentration unit. Sample names and positions can be trans-
ferred to the sequence table by mouse click. The sample information data is saved as a
table in CSV format and can also be edited in a spreadsheet program such as Excel. The
reverse is also possible: externally created sample tables can be imported to ASpect PQ.

The 샘플 ID window is opened by clicking on  in the icon bar.

5.1 Creating, saving and opening sample information data

Creating a new sample ID set } In the icon bar, click on  or select the 기법 개발|샘플 ID or 파일|새 샘플 정보 파
일 menu items.

ü The 샘플 ID window appears.

} Specify the data for samples and QC samples.

} Click on 시퀀스로 전송 to transfer the data record to a sequence.

ü The samples are activated and will be used for the next analysis. You can also
save the sample ID for a later analysis.

Saving sample IDs } In the 샘플 ID window, click on 저장 or select the 파일|저장|샘플 정보 menu item.

} Save the data record in the Save as default window.

ü The sample ID is saved in CSV format. You can load the data for further analysis
or edit it in a spreadsheet program.

Open sample information data } You can open a sample ID using one of the following alternatives:

– In the toolbar, click on the  icon next to the 샘플 field.
– Select the 파일|샘플 정보 파일 열기 menu item.
– In the 샘플 ID window, click on 열기.

} In the Open default window, select the file.

ü The sample ID is displayed in the 샘플 ID window and can be used for the next
analysis.

See also
2 Specifying sample information [} 61]

5.2 샘플 ID|샘플 정보 window

In the 샘플 ID window, you can specify the samples and QC samples. In addition to the
name and position in the autosampler, you can enter parameters important for the
analysis. Open the 샘플 ID|샘플 정보 window by clicking on .
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Tab  샘플 정보 The 샘플 정보 tab contains a list of the samples and their characteristics.

Table column Description
위치 Position of sample on autosampler

이름 Sample name

This entry is optional. Maximum number of characters: 20

사전 DF For unit type 액체 and 고체
The pre-dilution factor of the sample designates the factor by which
the original sample was diluted before being placed on the autosam-
pler or supplied to the plasma, if no autosampler is used. The factor is
required for the calculation of the concentration of the original sam-
ple (농도 2).

단위 Concentration unit of sample.

무게 Initial weight in grams (only for the unit type 고체)

The mass of the original sample which was dissolved in sample
preparation. The initial weight is necessary to calculate the concentra-
tion of the original sample (농도2).

부피 Total volume or filling volume in mL (only for the unit type 고체)

총 무게 Total initial weight of the sample and solvent in grams (only for the
unit type 액체 중량 기반, e.g., for oils).

이름 (2) Additional sample name.

This entry is optional.
Maximum number of characters: 20

AS-DF Dilution factor of the autosampler.

바탕 교정 Blank value correction (only for sample type 샘플)

꺼짐
No blank correction is performed.

켜짐
For calculating the concentration of the original sample, the blank
value measured last in the sequence is subtracted.

You select the blank correction procedure in the 옵션|교정 window.

샘플 유형 Selection between 샘플 and 바탕 시료
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Table column Description
원소 Elements or lines to be analyzed in the sample

After clicking on the table cell the 원소 및 선 선택 window opens in
which these settings are made.

Buttons Buttons Description
첨부 Insert number of new rows at the end of the list.

삽입 Insert number of new rows before the selected list position.

삭제 Delete the marked row.

번호 Input field for the entry of the number of rows to be inserted.

표 삭제 Deletes the complete table of sample information.

시퀀스로 전송 Transfer sample names, positions in the autosampler and elements to
be analyzed to the sequence list. 
The first row of the sequence list from which the sample data should
be transferred must be defined in the 시퀀스 행부터 input field.

시퀀스에서 전송 Transfer sample names, positions in the autosampler and elements to
be analyzed from the sequence list to the sample ID table. The first
row of the sequence list from which the sample data should be trans-
ferred must be defined in the 시퀀스 행부터 input field.

QC 샘플 정보 tab Analog to the 샘플 정보 tab, this tab contains the QC samples. In addition, the 유형 col-
umn contains information about the QC type. The 단위 column is omitted because the
unit is defined in the method. The blank correction is defined in the method for QC sam-
ples and cannot be selected here.

Button Button Description
시퀀스로 전송 Transfer QC sample names and positions on the autosampler to the

sequence list

See also
2 Options for analysis sequence [} 134]

2 Selecting elements/lines for a sample analysis/action [} 58]

2 Specifying units of measurements [} 128]

5.3 Specifying sample information

If you require further data on samples or QC samples for the analysis, such as the initial
weight or the pre-dilution factor, you must specify the data in the 샘플 ID window. Sam-
ple names and positions in the autosampler specified here can be transferred to the se-
quence.

} Open the 샘플 ID|샘플 정보 window by clicking on .

} Then enter the number of samples to be analyzed in the 번호 field. Then click on 첨
부 to insert the rows into the table.

} In the table, enter the required information for every sample.
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} If the entries in a column are identical, you can use  to copy the entry of the se-
lected cell to all subsequent cells in the column. If you enable the 증가 checkbox (inc.
means increment), the value is increased by 1 each time the information is trans-
ferred to the next cell. In this way, you can easily, e.g., assign successive places on
the tray of the autosampler or number a sample name consecutively.

} You can copy text from input fields to the clipboard and paste it again. To do this, use
the Ctrl+C and Ctrl+V key combinations or right-click on the table cell and use the
context menu commands.

} When all information has been entered, in the 시퀀스 행부터 field, enter the row in
the sequence from which you want the sample information to be transferred to the
sequence. Transfer the information by clicking on 시퀀스로 전송.

} Specify the QC sample information in the same way in the 샘플 ID|QC 샘플 정보
window. Click on 시퀀스로 전송 to transfer the QC sample information to the se-
quence.

ü The sample information will be used for the next analysis.
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6 Performing analyses and calculating results

6.1 Overview of the menu commands and buttons for starting the analyses in
the main window

Measurement routines (analysis processes based on a sequence) are started with the
icons in the toolbar or via the 루틴 menu.

Icon Menu item Function
루틴|시퀀스 실행
하기

Starts a measurement routine

루틴|선택한 시퀀
스 행 실행하기…

Runs the selected row or rows in the sequence. Several rows
can be marked using the mouse in combination with the
Ctrl- and/or Shift-Key.

루틴|정지 Stops a measurement routine

루틴|계속하기 Continues a stopped measurement routine

6.2 Switching on the spectrometer and igniting the plasma

CAUTION
Risk of poisoning due to ozone and nitrous gases
¡ Switch on exhaust unit prior to igniting the plasma.

¡ Leave the exhaust unit switched on during operation.

To ensure safe plasma operation, the device monitors the following conditions using
safety circuits.
¡ The plasma compartment door is closed.
¡ The plasma torch is in working position.
¡ Sufficient cooling is supplied.
¡ Exhaust air extraction is active.
¡ Argon supply is ensured.

Do not ignite the plasma unless all conditions are met. If one of the safety circuits re-
ports a fault during operation, the device extinguishes the plasma.

Igniting the plasma } Switch on the PC at the power switch and wait for the operating system to initialize.

} Switch on the ICP-OES device using the power switch.

} Open the argon supply. Set the preliminary pressure to 500 to 700 kPa (5 to 7 bar).

} Switch on the exhaust unit.

} Switch on the recirculating chiller using the power switch.

} Open the plasma compartment door. Check if the torch is in starting position. The in-
jector tip must be situated approx. 1 to 2 mm below the bottom edge of the induc-
tion coil.
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} Inspect the cone of the window for axial observation for contamination and wear.
Use the supplied hook wrench to check that the cone is tight.

 NOTE! If the cone is loose, it will not be cooled sufficiently and will corrode.

} Close the plasma compartment door.

} For PlasmaQuant 9200 Elite: Switch on the optional sampling compartment lighting.

} Check the tube hoses. Replace tubes that are no longer flexible or show signs of
heavy abrasion.

} Clamp each of the tube hoses between the stoppers in the pump on the ICP-OES de-
vice.

} Place the clamping brackets over the tubes and fasten the guides with the clamping
levers. Make sure that the clamping levers snap into place!

 NOTE! Note the pump direction. This pump rotates anti-clockwise.

} Ensure that sufficient wash solution is in the bottle for the analysis.
 NOTE! The wash solution should have the same acid content as the samples and

standards. Use a 2 % nitric acid solution unless specified differently.

} Check the filling level of the waste bottle and empty the bottle if there is not enough
reservoir available for analysis.

} For manual operation without an autosampler, immerse the sample aspiration tube
in the wash solution. No air must follow during the plasma ignition process.

} Start the ASpect PQ program.

} In the 빠른 시작 window, make the following settings:

– Select the 루틴 or 기법 개발 option.

– If using the HF kit, under 불꽃 소재 select the 세라믹 option to adjust the sensi-
tivity of the optical plasma sensor.

– Optionally: In the 워크시트 area, select the worksheets prepared for the Quick
Start, e.g., for the analysis of elemental impurities in pharmaceutical products ac-
cording to USP 232/233. The worksheets contain method settings and prepared
sequences.

} If you start the software with a worksheet, complete the Quick Start in the 빠른 시작
window with 확인.

} If you start the software without a worksheet, click on 빠른 시작 건너뛰기 to go to
the ASpect PQ interface.

} If the system has been out of service for an extended period or the nebulizer cham-
ber was dismantled, purge the nebulizer chamber and the torch using nebulizer gas
to expel any air from the system. Click on  to open the 플라즈마|제어 window
and click on 퍼지 스프레이 챔버.

} Ignite the plasma. In the 플라즈마|제어 window, click on the 플라즈마 점화 but-
ton.

ü This is followed by an initial phase in which the torch is purged with argon and
the safety circuits of the ICP-OES device are checked. If everything is OK, the
plasma is ignited.

} Observe whether the plasma has formed correctly. The plasma must be conical, ex-
tend beyond the induction coil, and taper towards the top.

} If a ring plasma forms, the plasma is only forming within the induction coil, or a
crackling noise will be heard. In this case, press the red plasma off button on the de-
vice.

} Before the next ignition attempt, check that the sample tube is immersed in the
wash solution and that the gas supply and recirculating chiller are working properly.
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ü The spectrometer is only cooled after successful ignition and stable plasma for-
mation. After 1 to 2 min the ignition routine is complete and the tube pump
starts. The emission spectrometer is ready to measure.

} Only now make further settings on the analysis system and start the measurement
routine.

See also
2 Starting ASpect PQ [} 7]

6.3 Extinguishing the plasma and switching off the spectrometer

} After the end of the analysis, pump the wash solution through the system for approx.
3 min followed by water for 1 min. Then let the device run dry. If you need to replace
the tubes, there will be no acid left in them!

} Extinguish the plasma in the ASpect PQ program by clicking on  in the toolbar.
Alternatively, use  to open the 플라즈마 window and click on 플라즈마 끄기.

} Exit the ASpect PQ program with 파일|종료.

} Confirm the query to turn off the purge gas for the detector with 예 if you want to
turn off the purge gas.
If you are only interrupting work for a short time (up to 30 min) or are working in the
UV range, do not turn off the purge gas. This saves you the waiting time during the
ignition process until the detector is sufficiently purged. Leave the device switched on
during the measurement break.

} Wait for the message to appear that the device and the cooling can be switched off.

} Switch off the ICP-OES device and, if applicable, the autosampler using the power
switches.

} During daily measuring operations, you can alternatively switch off the ICP-OES de-
vice using the standby switch on the front of the device. The device is still connected
to the power supply. The gas supply is switched off in standby mode.

} Release the pump tubes on the ICP-OES device. Loosen the pressure levers so that
the clamping brackets no longer press on the tubes and pull the tube stoppers on
one side of the pump out of the lock.

} If using the autosampler, release the pump tube in the same way.

} After switching off the devices, close the gas supply.

} Switch off the recirculating chiller using the power switch.

} Switch off the exhaust unit.

} Shut down Windows and switch off the PC.

ü The analyzer is now switched off.

NOTE
Wait for the ICP-OES device to cool down before switching it off! 
After extinguishing the plasma, wait at least 30 s before switching the device off using
the power switch.
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6.4 Starting a measurement routine

In preparation for a measurement, create a method and a sequence or use one of the
prepared worksheets.

If necessary, prepare a sample ID containing additional sample information such as dilu-
tions.

Prepare the samples for measurement, e.g., on the autosampler tray.

Start measurement } Switch on the PC. Switch on the emission spectrometer and the accessories.

} Ignite the plasma.

} Load a method:

– In the toolbar, click on the folder icon next to the 기법 field. Select the method in
the 기법 열기 window.

} Create a new sequence or load an existing sequence:

– Perform a calibration at the beginning of the sequence.

– When loading the sequence, make sure that the calibration matches the method.
The analysis lines of the calibration standards must match the analysis lines that
you selected in the method on the 교정 tab.

– After calibration, measure a QC sample to verify the correctness of the calibration.

} If necessary, create a sample ID table with additional information about the samples.

} Start the measurement routine by clicking on  or using the 루틴 | 시퀀스 실행하
기 menu item.

} In the 시작 window, select a file name for the results file.
You can save the result in a new file or append it to an existing file. Overwriting an
existing file is not possible.

ü After selecting the file name, the measurement routine starts according to the
settings in method and sequence. When using the autosampler, the measure-
ment runs automatically.

} For manual sample introduction without an autosampler, follow the sample prepara-
tion instructions on the screen.

See also
2 Options for analysis sequence [} 134]

6.5 Displaying and saving the results during the analysis run

Display during the analysis se-
quence

During the measurement routine, the results are displayed in real time in the main win-
dow. Additional windows with the current result can also be displayed.
¡ 스펙트럼 플롯: View of the analysis line
¡ 신호 플롯: Measurement signal curve
¡ 막대 그래프: Measured values in a bar graph
¡ 보고서 창: Plasma report
¡ 교정 곡선의 샘플 농도: Sample values​in the calibration curve

You select these display windows in the 옵션|분석 시퀀스 window. The display win-
dows can be shown or hidden during the analysis.
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} Use the 보기|결과 창 열기 menu command or the F7 function key to open the win-
dows.

} Use the 보기|결과 창 닫기 menu command or the F8 function key to hide the win-
dows.

} With  the windows can also be opened during the analysis.

In the sequence list of the main window, the measurement progress is logged. The rows
with the successive actions are marked by the following symbols in the table column:

Icon Meaning
‑ Not measured/executed yet.

O Just being measured.

+ Already measured/executed.

Buttons in the icon bar The following buttons are displayed in the icon bar during the measurement:

Button Description
Open and close display windows

Display sequence window

A method can only be read, it cannot be changed.

Display sequence window

The sequence can be expanded during the ongoing analysis. The sequence
window contains the 샘플 button, which opens the 샘플 ID window for
adding sample data.

Saving result data during the
analysis sequence

The results of the analysis are saved to a database in the default folder or a user-defined
subfolder directly during the measurement. They may be saved optionally to a new data-
base or added to an existing database. However, it is not possible to overwrite a result
database by selection of the same name.

The target for result storage will be requested automatically at the start of a measure-
ment routine. The related 시작 window opens with the following options for the results
file:
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Option
이름 Enter the file name for the result database

새 파일/목록 
If enabled, a new file name must be entered. The program checks if
the file name exists already. Existing files cannot be overwritten.

파일/목록에 첨부 
New results are appended to an existing results file. Click on  to
open a selection window from whose list you can select an existing
results file.

폴더 Choose the storage path for the results file

In the 옵션|분석 시퀀스 window, if the 결과 파일명에 날짜/시간 붙
이기 option is enabled, this information is automatically appended to
the results name. A message about the enabling of this option ap-
pears in this window.

설명 Here, you may enter an additional comment that is saved along with
the analysis results

You can click on  to select user-defined descriptions.

에러 발생 시 플라
즈마 끄기

The plasma is extinguished if the measurement is canceled with an
error message

The file contains the measurement and evaluation results as well as the sample ID infor-
mation. In addition the method parameters are saved in the result database.

The result database is saved with the extensions ".tps" (method parameters, intensities
and concentrations) and ".spk" (raw spectral data).

6.6 Interrupting and continuing the analysis sequence

An analysis sequence can be interrupted and then continued again.

} With the 루틴|정지 menu item or  the analysis sequence is stopped immediately.

} With 루틴|계속하기 or  an interrupted routine is continued.

ü The 시퀀스 계속하기 window opens in which the action status before the inter-
ruption is displayed.

ü If the method is changed, enable the 변형된 기법으로 계속하기 option. This re-
sults in a new method entry in the results file and another version of the method
is saved.The measurement can be continued as follows:

Option Description
계속하기 Continue with current sample, current line and current statistical run

첫 통계 실행 Continue with current sample, current line and the first statistical
run

첫 원소 Continue with current sample, first line and the first statistical run

다음 표 행부터 -> Continue with the table row displayed in the text box
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6.7 Repeating actions of the sequence

Single actions in a sequence can be repeated.

} In the main window, on the 시퀀스 or 시퀀스/결과 tab, select the row or rows with
the action to be repeated.
You can make multiple selections by clicking on the relevant rows while holding
down the Ctrl or Shift key.

} Start the measurement routine by clicking on  or using the 루틴|선택한 시퀀스
행 실행하기… menu item.

} In the 시작 window, select a file name to which the result of the repeat measure-
ment should be saved.
You may optionally save the result to a new file or append it to an existing file. Over-
writing of existing results by selection of the same file name is not possible.

ü Next the repetition of the selected action will start.

NOTE
If changes have been made to the method in the meantime, the changed method will be
used when repeating a sequence or single lines and saved as a new version with the re-
sults.

6.8 Reprocessing analysis results

The reprocessing of analysis results is used for changes in the analysis conditions, e.g.,
change of the calibration function or method, to take effect in the analysis. A change of
sample information data, e.g., sample name, dilution factors, also requires a reprocess-
ing to take account of it in the output of the analysis results.

The reprocessed data can optionally be appended to the current results file or saved to a
new file. Manipulation of the original data is ruled out. If in a results file the reprocess-
ing is repeated several times with different parameters, each reprocessing refers back to
the original data of the results file.

 NOTE! With every reprocessing a new method version is saved.
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Input options in the 결과 재처
리 window

Option/field Description
시작 데이터 Selection of the start data

이름 
Display of the name of the results file whose data is reprocessed.

변경된 샘플 정보 데이터 
To be enabled if data in the sample information file, e.g., the dilution
factor, has been changed. If the option is not enabled, changes in the
sample information file will not be taken into account when repro-
cessing the results.

결과 플롯 업데이트 
The result windows, e.g., 스펙트럼 표시, are updated as for the mea-
surement.
Note: This slows down the reprocessing.

결과 파일 목표 Select the location for saving the reprocessed results data.

새 파일/목록 
Save results data in a new file
For the results file select the storage location for the calculated data
under 폴더 and 이름.

파일/목록에 첨부
The reprocessed data is appended to the existing results file.

설명 This additional note is saved with the reprocessed analysis results.
The entry is required if the optional 21 CFR Part 11 compliance mod-
ule is installed.
User-defined descriptions can be selected from the list.

재처리 항목 Select the rows for reprocessing.

전체
Reprocess all entries in the results list.
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Option/field Description
항목 선택 
Only reprocess selected sequence rows.
Click on  and in the 항목 선택 window select all sequence rows to
be reprocessed.

현재 선택된 기법의 선
In the list select all lines to be reprocessed.
모두 선택 selects all lines. 선택 해제 removes all selections in the line
list.

임시 변경사항 Save temporary changes for reprocessing (wavelength offsets, dele-
tion markers) (file extension ".rep"). The data is subsequently loaded
automatically with the corresponding results file (of the same name).

QC 차트에 추가 When active, QC sample type results are entered into QC charts dur-
ing reprocessing.

Performing reprocessing } Changes are made in the method parameters or in the 샘플 ID window.

} Click on  or select the 루틴|재처리 menu item.
The 결과 재처리 window opens.

} Specify the start data (name, modified sample information data, updated results
plot), the storage location and the name of the target file.
Note: If you are recalculating because of changes in the sample information, enable
the 변경된 샘플 정보 데이터 option. Otherwise, these changes will not be consid-
ered.

} Select the rows/lines for reprocessing.

} Start reprocessing with 확인. If no target file has been specified, the query "영구적인
파일에 저장하지 않고 데이터를 재처리하시겠습니까?" appears.

Replacing a calibration stan-
dard

An existing calibration standard can be replaced by one that has been measured at a
later time. To do this, proceed as follows:

} In the main window, on the 시퀀스 or 시퀀스/결과 tab, select the row of the cali-
bration standard to be replaced.

} Start the measurement of the sequence row with a click on .

} In the 시작 window define that the result is to be appended to the already existing
file.
Next, the measurement of the calibration standard starts.

} Open the 결과 재처리 window by clicking on .

} Enable the 항목 선택 option and open the window of the same name by clicking on
.

} Select the last measured standard and use the arrow keys to move it to the position
of the standard to be replaced.

} Select all rows to be reprocessed. Deactivate the old standard that should no longer
be included in the calculation.

} Click on 확인 to return to the 결과 재처리 window and specify the start data, the
storage location and the name of the target file.

} Start reprocessing with 확인.

ü The data is reprocessed for the selected rows.

Replacing individual lines of a
calibration standard

Alternatively, you can replace the standard as follows:
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} In the main window, on the 시퀀스 or 시퀀스/결과 tab, select the row of the cali-
bration standard to be replaced.

} Start the measurement of the sequence row with a click on .

} In the 시작 window define that the result is to be appended to the already existing
file.
Next, the measurement of the calibration standard starts.

} In the results list, right click on the standard (line) you want to replace. In the context
menu, select the 단일 값 샘플링 item.

} In the 단일 값 샘플링 window enable the 항목 번호로 대체 checkbox and enter the
row number of the standard to be replaced into the input field.

} Start reprocessing as described above.

ü The data is reprocessed for the selected rows.

See also
2 Creating predefined comments [} 129]

2 Specifying quality control (기법|QCS window) [} 45]

6.9 Evaluating measurements parallel to running analyses (offline mode)

While measurements are running, it is impossible to evaluate results in the same pro-
gram instance. However, it is possible to start a second program instance of the applica-
tion in offline mode, while measurements are running in the first instance. In this mode,
there is no communication with the device. However, all other functions such as devel-
oping methods or loading and analyzing results can be used parallel to the running
measurements of the first program instance.

} Start ASpect PQ in the second program instance using the 파일|시작 오프라인 프로
그램 인스턴스 menu item.

} Open the results file of the currently running measurement using the 파일|결과 열
기 menu item.
The results measured so far are loaded into the results window.

} Additional results from the current measurement are loaded by clicking on  in the
toolbar or using the 보기|결과 목록 업데이트 menu item.

ü The results display is updated. The results can be edited further.

 NOTE! In reprocessing, the recalculated results are saved to a new database. It is not
possible to access the original results file.

6.10 Displaying results and analysis progress in the main window

The measurement results and the sequence are extensively displayed in the main win-
dow in the background of the workplace. The presentation on different tabs in the main
window provides a good overview of measurement results and statistical analyses.

The following tabs are selectable:
¡ 시퀀스/결과 (content of the 시퀀스 and 결과 tabs on one tab)
¡ 시퀀스 (display of the current sequence)
¡ 결과 (display of the measurement results)
¡ 개요 (summary of the measurement results)
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The status bar of the result window shows the file name of the current results file.

Main window of ASpect PQ
with results

6.10.1 시퀀스/결과 tab

The 시퀀스/결과 tab contains data from both the 시퀀스 and 결과 tables.

See also
2 시퀀스 tab [} 73]

2 결과 tab [} 73]

6.10.2 시퀀스 tab

On the 시퀀스 tab, the active sequence is listed.

On this tab, you can follow the progress of the running analysis. The various samples
and special functions are marked in the first column of the table as follows:

Icon Meaning
‑ Not measured/executed yet.

O Just being measured.

+ Already measured/executed.

 NOTE! After the measurement, you can remeasure a selected sample.

To this end, you must have marked the sample row in the sequence. Then, click on 
on the toolbar.

6.10.3 결과 tab

The 결과 tab contains all measurement results and statistical evaluations. The values
are split up in further tables for a clear presentation. The index tabs for these tables are
arranged at the bottom edge of the window.

The values are sorted by the order of sample measurement. For every sample, the ana-
lyzed elements are listed.
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Table  강도/시간 The table contains the intensities and the statistical analyses according to the method
settings (기법|QCC window).

Column Description
번호 Number in analysis sequence

이름 Name of the sample, standard or QC sample/standard

선 Element line

유형 Internal standard or analyte

강도 Mean value of the measured individual intensities of the sample

SD(강도) Standard deviation (mean value statistics)

RSD% Relative standard deviation (mean value statistics)

날짜/시간 Time of the measurement

단일 값 (강도) Individual values of the intensity measurements

농도1 table The 농도1 table shows the analyzed concentration of the sample as supplied to the ICP-
OES device. The unit used is the calibration unit set in the method.

Column Description
번호 Number in analysis sequence

이름 Name of the sample, standard or QC sample/standard

선 Element line

유형 Internal standard or analyte

단위 Concentration unit

농도1 Analyte concentration in the sample / analyte concentration in the stan-
dard

SD1 Standard deviation of 농도1 (mean value statistics)

RSD% Relative standard deviation of 농도1 (mean value statistics)

R Range of 농도1 (median statistics)

R% Relative range of 농도1 (median statistics)

Cf Confidence interval

DF Pre-dilution factor of the sample

Factor by which the original sample was diluted before being placed on
the autosampler or supplied to the plasma, if no autosampler is used.

비고 Remarks when determining values

강도 Mean value of the measured individual intensities of the repeat measure-
ments

SD(강도) Standard deviation of the intensity (mean value statistics)

날짜/시간 Measuring time

단일 값 (강도) Individual values of the intensities of the repeat measurements

농도2 table The 농도2 table shows the concentrations of the original sample. In calculating conc. 2,
the sample information data is considered:
¡ Pre-dilution
¡ Initial weight for solids and solution volume
¡ Conversion factors for other units

Column Description
번호 Number in analysis sequence

이름 Name of the sample, standard or QC sample/standard



ASpect PQ Performing analyses and calculating results

75

Column Description
선 Element line

유형 Internal standard or analyte

단위 Concentration unit

농도 Concentration of original sample taking sample information data into ac-
count

SD2 Standard deviation of the 농도2 (mean value statistics)

RSD% Relative standard deviation of the 농도2 (mean value statistics)

Cf Confidence interval of 농도2
100% 정규화 농도2 normalized to the percentage of the total concentration

강도 Mean value from the determined individual intensities

SD(강도) Standard deviation of the intensity (mean value statistics)

R(강도) Range of the intensity (median statistics)

날짜 / 시간 Measuring time

단일 값 (강도) Individual values of the intensity measurements

QC 해상도 table The QC 해상도 table shows the results of the QC samples:
¡ Target value and actual value of the concentration
¡ Recovery rates (all types except blank value)
¡ Reactions to any deviations (all types except blank value).

Column Description
번호 Number in analysis sequence

이름 Name of the sample, standard or QC sample/standard

선 Element line

유형 Internal standard or analyte

QC (for calibra-
tion functions)

R²(인접) or R
기울기
BEC
Background equivalent concentration

QC(for QC sam-
ples, not for QC
blank)

농도1
Rated value

회수 
Recovery rate
For QC samples and QC std., the recovery rate of the concentration is de-
termined.
For QC-Stock, QC-Trend and QC-Matrix, the recovery rate of the concen-
tration increase caused by the spiking is determined.

QC (for blank
detection limit)

SD 
Standard deviation of blank measurements

LOD 
Detection limit

LOQ
Limit of quantitation

비고 Comments on QC events (e.g., >cal.)

강도 Mean value of the measured individual intensities

SD Standard deviation of the intensity (mean value statistics)

날짜 / 시간 Measuring time

단일 값 (강도) Individual values of the intensity measurements
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에러 table If errors occur during the measurements, the corresponding measurements are marked
in red in all tables. In the 에러 table, the respective measuring error including error
number is documented in writing.

단일 값 table The 단일 값 table contains the measured individual values of the intensity and the cor-
responding background intensity.

샘플 ID table The 샘플 ID table contains the sample information data.

Column Description
번호 Number in analysis sequence

이름 Name of the sample, standard or QC sample/standard

선 Element line

위치 Position of sample on autosampler

사전 DF Pre-dilution factor

Factor by which the original sample was diluted before being placed on
the autosampler or supplied to the spectrometer, if no autosampler is
used. The factor is required for the calculation of the concentration of the
original sample.

무게 Initial weight in gram

The mass of the original sample which was dissolved in sample prepara-
tion (in g). The mass is necessary to calculate the concentration of the
original sample (농도2).

부피 Volume of solvent used to dilute the initial weight (in mL). This value is
required for the calculation of the concentration of the original sample (농
도2).

총 무게 Total weighed portion, includes sample and diluent (only for the unit type
액체, 액체 중량 기반)

이름(2) Additional sample name from the sample information table

AS-DF Dilution factor of the autosampler.

바탕 교정 Blank correction

꺼짐 
No blank value correction took place.

켜짐
For the calculation of the concentration of the original sample, the blank
measured last in the sequence will be subtracted.

사용자 정의됨 table In the 사용자 정의됨 table, you can directly select the parameters for the results output
and their order in the table.

} Click on the 열 선택 button in the bottom right corner of the table.

} In the 열 선택 window select the desired parameters by clicking with the mouse.

} To change the order in the display, select the parameter whose position you want to
change and move it with the keys  and  in the list.

} After returning to the main window the results are displayed. You can change the
width of the table columns by moving the mouse pointer to the table line in the table
header (the pointer changes to a double arrow) and moving the table column with
the mouse button held down to the desired width.

Note:
The column width is saved in this view. For the other tables in the main window
changes of the column width are reset after exiting.
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See also
2 Options for analysis sequence [} 134]

2 Overview of markings used in the display of values [} 153]

2 Sample information data (sample ID) [} 59]

6.10.4 Overview tab

The results of the analysis are summarized on the 개요 tab. You may choose among var-
ious presentation options:

Value Description
농도1 Concentration 1

농도(RSD%) Concentration 1 (relative standard deviation)

농도2 Concentration 2

농도2(RSD%) Concentration 2 (relative standard deviation)

강도 Intensity

강도(RSD%) Intensity (relative standard deviation)

강도(SD) Intensity (standard deviation)

LOD Detection limit

LOQ Limit of quantitation

회수(공칭값) Recovery rate (setpoint)

R2/ 재교정 계수 Coefficient of determination / recalibration factor

100% 정규화 Conc. 2 normalized to the percentage of the total con-
centration

By activation of the respective checkboxes, the following sample types can be displayed:
¡ 샘플
¡ QC 샘플
¡ 교정 표준
¡ Other

Use  to open the 인쇄 개요 window from where you can start the printout of the data
displayed in the current overview.

See also
2 Print functions in ASpect PQ [} 115]

6.11 Displaying and editing sample single values

You can display the single values of a sample and exclude single values from the calcula-
tion of the sample concentration.

} Right-click on the row in the results table and select the 단일 값 샘플링 item from
the context menu.
Alternatively, select the sample row and select the 보기|단일 값 샘플링 menu com-
mand.
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Autosampler adjustment win-
dow  단일 값 샘플링

Single value display (table) The sample single values are shown in the table.

Table column Description
번호 Number of single value within the sample measurement

강도 Intensity of the single value

농도1 Concentration of the analyte in the analyzed sample.

비고 없음
The single value is included in the calculation of the sample mean.

#MAN
The value was manually excluded from the calculation of the sample
value.

#KOR
The value was automatically excluded from the calculation of the
sample value due to the Grubbs outlier test.

Sample data Field Description
번호 Number of measurement in the result table

유형 sample type (sample, standard or QC sample type)

이름 Sample name

날짜 / 시간 Date and time of the measurement selected in the table

강도(평균) Intensity averaged for all single values

SD Standard deviation (mean value statistics). This parameter is dis-
played independently of the statistical method chosen for the mea-
surement (mean/median).

RSD Relative standard deviation (mean value statistics)
This parameter is displayed independently of the statistical method
chosen for the measurement (mean/median).

Additional buttons and options
in the 단일 값 샘플링 window

Option / buttons Description
삭제 / 재활성화 Remove the sample single value from the mean value calculation or

reactivate it for the calculation



ASpect PQ Performing analyses and calculating results

79

Option / buttons Description
스펙트럼 편집 Display wavelength-dependent line spectra

항목 번호로 대체 Only for calibration standards

The current sample is to be replaced by the sample at position 농축 in
the results table during reprocessing

Switch between the lines of individual samples and from one sample
to the next in the results table

Excluding sample single values If desired, you may manually exclude a single value from the calculation of the sample
average.

} To this end, mark the single value to be excluded in the table.

} Click on 삭제 to exclude the value from the calculation of the sample average for re-
sult reprocessing.

} Click on 재활성화 to include the selected single value in the calculation again.

 NOTE! By activating the Grubbs outlier test option, outliers among single values can
be detected and eliminated automatically during the analysis.

See also
2 Displaying and editing intensity spectra [} 79]

6.12 Displaying and editing intensity spectra

The display of intensity spectra in the 스펙트럼 편집 window is used for the following
tasks:
¡ Calculate the main peak of an analysis line and save it in the line file
¡ Calculate the background correction with consideration of the sample matrix and

transfer it to the method
¡ Create spectral corrections
¡ Identify lines adjacent to the analysis line

The intensity spectra can be displayed and edited for each measurement in the results
window.

} Open the 스펙트럼 편집 window by double-clicking on the corresponding sample
row in the results table.
Alternatively, right-click on the row in the results table and click on 스펙트럼 편집 in
the context menu. You can also select a sample row and select the 보기|스펙트럼
편집 menu command.

In the 스펙트럼 편집 window, all measured samples with all single values are listed for
one analysis line at a time. It is possible to change between the individual analysis lines.

The left side of the 스펙트럼 편집 window contains the graph of the intensity spectrum
of the selected sample or samples and four tabs for the analysis and editing of the spec-
trum. On the right side the sample single values to be displayed are selected from the
overview.

6.12.1 Displaying spectra – 스펙트럼 편집 / 디스플레이 window

The 스펙트럼 편집|디스플레이 window displays an overview of the sample spectra.
You can determine the position of a peak and transfer the found parameters to the line/
wavelength file and the method.
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스펙트럼 편집|디스플레이
window

Selecting spectra / sample list The sample list on the right side lists all sample single values of the analysis line.

} Enable the checkboxes of the single values you want to display in the graph.
The spectra of the sample single values are shown as overlayed. The color of the field
at the front in the table is assigned to the individual spectra.

} The single sample selected with the mouse (blue bar in the table) is highlighted in
bold in the graph if the 선택한 선 강조 표시 option in the bottom left corner of the
window has been enabled.

} You can filter the display of the samples/repeat measurements in the sample list and
the selection for the graphical display of spectra (enable the checkbox in the sample
list) using the buttons below the table:

– Next to 선택 click on .

– In the 선택 window make the following settings:

Option Description
전체 Select all rows of the result list in the main window for the graphical

display (enable the checkbox for the graphical display).

대상/목표 Only select the spectra in the result list between set rows from/to.

복제물 Select sample single values of a sample:

전체
Select all sample single values of a sample.

Reference number, e.g., "2."
Only select the selected single value of a sample

선택한 복제물만 표
시

If enabled only the entries for the selected repeat measurement are
displayed in the sample list.

If disabled, all individual spectra are displayed and the entries of the
main window selected above (all or from/to) are loaded.

– By clicking on 선택 you can display and select the spectra with the parameters set
above.

– Use 선택 해제 to disable all checkboxes for the display of the single values.
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Entry of factor and offset } For every spectrum you can enter a factor and/or an offset in the sample table. A
spectrum manipulated in this manner is spread out/compressed and moved along
the x-axis.

} By clicking on 계수 리셋 the factor and offset are reset again and the spectrum is
displayed in its original state.

Display of the line spectra The selected spectra are displayed on the left. The intensity in counts/second is plotted
against the wavelength in nanometers. At the top margin of the graph the pixel alloca-
tion is shown. The spectrometer is adjusted to map the main peak to the measuring
pixel, e.g., 180. The main peak offset must be corrected for each analysis line, see be-
low.

The buttons for the spectral view have the following functions:

Option / button Description
Enable graphic zoom. After clicking select the spectral section to be
enlarged with the left mouse button held down.

After zooming restore the original coordinates.

Enable the selection mode in signal or spectral plots. The measuring
points are selected with the left mouse button. The values of the se-
lected measuring point are displayed in the output field below the
buttons.

Enable text mode. With the left mouse button pressed it is possible to
select an area for a window for adding text to a graph.
Double-clicking on existing text opens the window where you can edit
or delete the text. Existing text can be moved using the Ctrl key and
the right mouse button.

Enable line identification mode. By clicking or dragging with the
mouse element lines at the selected wavelength position are searched
for in a line database. The found line is displayed below the graph.

Y 스케일 Select the scaling of the graph:

자동
Autoscaling: The spectrum is displayed with optimum ordinate expan-
sion.

값 
Manual scaling. The upper ordinate limit must be selected in the list.

파장 Display the wavelength of the analysis line.

Set the main peak manually.

피크 중심 찾기 Automatically search for the peak and correct the offset.

피크 오프셋 수락 Save the peak offset in the line library. The offset will be used from
this time onwards for each measurement of this element line.

범위(nm) Select the wavelength range below and above the analysis line. This
wavelength range is available for spectral analysis, e.g., background
correction.

If the 대칭 checkbox has been enabled, the wavelength range below
and above the wavelength is identical.

The corresponding pixel range is displayed below the input fields.

Transfer the settings for the wavelength range of the selected line to
the current measuring method by clicking on 기법에서 수락. This
range is used for dynamic background adjustment (or automatic back-
ground correction) for calculation. The data is also changed in the
method window on the 평가 tab.
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Option / button Description
선택한 선 강조 표
시

The single spectrum selected in the right overview is highlighted with
a bold line in the graph.

픽셀 마킹 Pixels are identified with a circle in the graph.

평가 픽셀 마킹 The central analysis pixel at the main peak is highlighted with a red
line. If several pixels are used for the analysis, their range is high-
lighted in light red.

강도 BG 교정
Background-corrected intensity

BG
Intensity of the background

단일 값 샘플링 Link to the 단일 값 샘플링 window

If the icon has been highlighted in this manner, the line is used in the
method.
You can select suitable lines in this manner during method develop-
ment in the 스펙트럼 편집 window.

Do not use line in the method.

Automatically setting the main
peak

During method development you need to correct device-related peak offsets and offsets
caused by line interference, e.g., duplicates.

} Click on 피크 중심 찾기. The automatic determination of the main peak is well
suited for determining most peaks.
Alternatively, click on  and select the main peak manually in the spectrum.

} Optionally you can recalculate the results to evaluate the new peak offset.
Change to the results window and start reprocessing by clicking on .

} Save the peak offset found with 피크 오프셋 수락 to the line/wavelength file of the
device.

ü The data is now available for every subsequent analysis of the analysis line.

See also
2 Specifying analysis lines (기법|선 window) [} 25]

2 Reprocessing analysis results [} 69]

2 Finding lines – 스펙트럼 편집|선 식별 window [} 86]

6.12.2 Evaluating the peak and determining the background correction – 스펙트럼 편집|처리
중 window

Continuous background emissions causing intensity fluctuations across a wide spectral
range around an analysis line can be compensated using background correction. Pixels
(background corrections points) are selected on both sides of the analysis line, a regres-
sion is calculated through the points and the regression graph used for background cor-
rection.

In the static method for selecting the background correction points the points are set
manually and the polynomial degree of the regression graph determined independently.
In the dynamic method the regression graph is automatically calculated using the ABC
algorithm (ABD = automatic baseline correction).

A discontinuous background interference, e.g., due to line overlap with a matrix ele-
ment, can be minimized with the aid of correction spectra.
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Element overview for peak
analysis and background cor-
rection

The buttons for the spectral view, some value outputs and the selection of sample single
values have been described in the section on the 스펙트럼 편집 |디스플레이 window.

Option/
button

Description

피크 평가 Set the number of pixels for the peak evaluation.

1
The measuring signal is only determined at the pixel at which the
main peak is located.

Value > 1
Number of pixels across which the measuring signal is determined.

The individual signals of the pixels are totaled. The result is therefore
greater than the maximum peak. The pixel with the main peak is lo-
cated in the center of the range.

높이
The peak height is used for evaluation.

사용자 정의됨
The evaluation range is defined by the user. This is the preferred op-
tion for the evaluation of duplicates.
After clicking on  enable all pixels in the list that are used for the
evaluation.

BGC 피팅 Select the type of background correction:

동적
The background correction is automatically calculated using a mathe-
matical algorithm. No other settings are required for this option.

정적
The background correction points are set manually via mouse click in
the spectrum. For the correction function the polynomial degree must
additionally be selected.

For static adaptation set or delete the background correction points

A cross is shown when moving the mouse over the spectral graph.
Clicking on  opens the function list:
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Option/
button

Description

배경 교정점 설정
Set the correction points to the desired wavelength on the spectrum
with a mouse click. If you move over a range with the mouse button
held down, you select the entire range.

배경 교정점 삭제
Clicking on an already selected point deletes the respective back-
ground correction point. Ranges can be deleted by dragging the
mouse.

모든 배경 교정점 삭제
Delete all selected points

BGC 지점 
모두 삭제

Delete all manually set background correction points

Table Displays the manually set background correction points

다항식 차수 Select the polynomial degree for the regression of the background
correction graph

With the 자동 option the regression is selected automatically.

배경 교정된 스펙트
럼 표시

Show background-corrected spectra

The adapted background (green line) is subtracted from the sample
spectrum. The background then corresponds to the zero line.

Transferring data to the
method

Transfer the settings for the peak evaluation and for background correction for the se-
lected line to the current measurement method by clicking on 기법에서 수락. The data
is also changed in the method window on the 처리 중 tab.

See also
2 Removing spectral interference – 스펙트럼 편집|스펙트럼 교정 window [} 84]

2 Displaying spectra – 스펙트럼 편집 / 디스플레이 window [} 79]

6.12.3 Removing spectral interference – 스펙트럼 편집|스펙트럼 교정 window

During the routine it is attempted to select lines for the analysis that are without inter-
ference and/or feature an easily corrected background. If this is not possible, correction
spectra can be used to eliminate the discontinuous interference, e.g. caused by line over-
laps with one or more matrix elements. The correction spectra of a matrix are each com-
bined in a model and can then be linked to the line in the method.

The functions for saving the individual correction spectra and combining the correction
model are available in the 스펙트럼 편집|스펙트럼 교정 window.
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Option/button Description
교정 스펙트럼 저장 Save spectra of the pure components of a matrix as correction spectra

교정 모델 사용 If enabled the correction model is applied to the analyte

교정 모델

Save the current correction model

Load an existing correction model

The line table lists the analyte and the correction spectra used in the model. By enabling
the checkboxes the individual spectra are displayed in the diagram. With 첨가 further
spectra are added to the correction model. With 삭제 the spectrum selected with the
mouse is deleted from the model.

 NOTE! All correction spectra in the line table are used for the calculation in the
model, irrespective of whether the checkbox for their display has been enabled or not. If
a correction spectrum is to be excluded, it must be deleted.

6.12.3.1 Creating a correction model for spectral corrections

To create and use a correction model for an analysis line, you must perform the follow-
ing steps:

1. Identify possible interferences.

2. Create and save the correction spectra.

3. Create a correction model.

4. Transfer the parameters of the analysis line with correction model to the method.

Step 1: Identifying interfer-
ences

} Create a method with the analysis line.

} Measure the analyte in the matrix and load the spectrum in the 스펙트럼 편집 win-
dow (double-click on the sample row in the main window).
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} In the 스펙트럼 편집|선 식별 window identify the possible interference lines.

Step 2: Measuring and saving
correction spectra

} Add to the sequence the measurement of the interfering matrix components that
cause spectral overlap and measure these components in single element solutions.
Note:
The concentrations of the matrix components do not need to match those in the
samples but must be at least high enough for the spectra to have clear intensity val-
ues. For a correct spectra correction only measure one component at a time as a pure
substance.

} Load a spectrum of a matrix component to the 스펙트럼 편집|스펙트럼 교정 win-
dow.

} Click on 교정 스펙트럼 저장.

ü The database window for saving the correction spectra opens.

} Issue a name and finish the process with 저장.

} Save the spectra of the other matrix components in the same manner.

Step 3: Creating a correction
model

} Load the spectrum of the analyte in the matrix again.

} Enable the 교정 모델 사용 checkbox.

} Click on 첨가 to open the selection of the already saved correction spectra.

} Select a correction spectrum in the list and click on 불러오기.

} Add all correction spectra in this manner.

} Check in the spectral view whether the resulting sample spectrum is not free of over-
laps.

} Using the 마스크 button you can mask ranges with the mouse button held down
that are not to be included in the calculation of the correction model. 
By default, the area of the analysis line (± 9 pixels) is already masked. It might be
necessary to mask additional ranges if no pure substances were available for record-
ing and these contaminations might be present in varying proportions.

} To save the correction model click on  and issue a name for the model. Finish the
process with 저장.

Step 4: Transferring analysis
line with correction model to
the method

} Transfer the parameters of the analysis line with the correction model to the current
method with 기법에서 수락.

ü In the 기법|평가 window the analysis line is identified in the 교정 column with
LSM (Least Square Model).

After saving the method the future measurements will be performed with this method
with the created correction model. Already completed measurements can be repro-
cessed with the new method version making it unnecessary to repeat the measurement.

The spectral correction models and correction spectra are saved with the results data. If
the results data are transferred to a different computer on which the correction models
have not been saved, the models are imported after a query.

6.12.3.2 Finding lines – 스펙트럼 편집|선 식별 window

In the 스펙트럼 편집|선 식별 window you can identify lines in the measured spectra
based on the line database.
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In the table below the spectrum all lines identified in the spectral section are displayed.

} Enable the button .

} Click on the peaks of interest in the spectrum.
The nearest line is displayed below the spectrum and highlighted in the table.

} Inversely, you can also select a line in the table which is then displayed in the spec-
trum.

6.13 Recording an overview spectrum

With the 기법 개발|스캔 개요 menu item you can record an overview spectrum in a
specified wavelength range.

} Select the 기법 개발|스캔 개요 menu item.

} In the 측정 area enter the desired wavelength range (대상/목표).
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} If you have activated a method, you can select the parameters of a line of the
method for the spectrum scan. If no method is loaded, preset parameters are used.

} Prepare the sample. If you want to work with an autosampler, activate the 샘플러 사
용 option and select the position of the sample on the autosampler.

} Start the scan by clicking on 시작.
When the scan is finished, the overview spectrum is displayed in the upper part of
the window.

} If you click on a section in the overview spectrum, a detail area with the selected line
is displayed in the graphic. You set the width of the detail area in the +/-범위.

} The lines found are displayed in the table on the right side. You can limit the display
to the spectral range shown with the 세부사항 범위만 표시 option.
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7 Calibration

The calibration is carried out during the measurement according to the options selected
in the sequence. The calibration curves and functions can be displayed and edited after
the measurement.

} Open the 교정 window by clicking on  in the icon bar.
Alternatively, double-click on one of the 교정 계산 sequence rows or select the 기법
개발|교정 menu item.

교정 window The 교정 window shows the calibration curve calculated taking into account the graph
parameters.

The window contains for each of the analysis lines defined in the sequence:
¡ Graphical representation of the calibration curve
¡ Calibration table
¡ Parameters
¡ Residuals
¡ Limits of detection (LOD) and limits of quantitation (LOQ)

Selecting a line In the 선 list box select the analysis line for the calibration view. Use the arrow keys be-
low the list to change between the displays of the individual lines.

Selecting a calibration function In the 교정 함수 list select between the possible regression calculations of the calibra-
tion curve:

Calibration option Description
선형 Linear progression of the calibration function

비선형 비율 Non-linear progression of the calibration function described by a ra-
tional function



Calibration ASpect PQ

90

Calibration option Description
비선형 2차 Non-linear progression of the calibration function described by a qua-

dratic function

자동 For the calibration a linear and non-linear function each are calcu-
lated. This is followed by a Mandel test in which the sums of the
squared residues are compared. If the sum for the nonlinear function
is significantly lower than that for the linear function, the nonlinear
calibration curve will be selected. Otherwise, the linear calibration
curve will be used. The non-linear function is selected in the 옵션|교
정 window. As default setting the broken ratio function has been pro-
vided.

See also
2 General settings for calibration and blank correction [} 135]

7.1 Graphic presentation of calibration curve

In the graph, the measuring points, the calculated calibration curve, and the residuals
are displayed. The numbers at the measuring points correspond to those used on the 표
tab. The calibration zero point has been identified with Z (Zero).

Color marking Measuring points have been marked in the following manner:

Color Meaning
Black Normal measuring point

Light gray Deleted/outlier (not included in calculation)

Blue Suspected outlier (included in calculation)

The curves are also highlighted in color:

Graph color Meaning
Black Calibration curve within the valid calibration range

Blue Calibration curve outside the valid calibration range

Green Lower and upper limit of the prognosis range within the valid calibration range

Light gray Lower and upper limit of the prognosis range outside the valid calibration
range

Note on the prognosis or confi-
dence range

The position of the prognosis range depends on the selected statistical certainty. It is a
measure of the “quality” of the calibration, from which also the statistical certainty of the
measurement of the analytical samples depends in the end. Besides, the prognosis
range serves to identify suspected outliers among the calibration points. The statistical
certainty is selected in the 기법|통계 window. In the 옵션|교정 window you can
choose between displaying the prognosis or confidence band.

Enlarge the calibration curve After clicking on  a graphical area can be enlarged with the mouse button held down.
 reverses the enlargement again.

Insert remark A text field for a remark can be inserted in the graph.

} Click on .
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} With the left mouse button held down drag the frame for the text field onto the
graph.

} In the open input window select the font by clicking on 글꼴.

} Enter the text and click on 확인.

ü The text is displayed on the graph.

Printing the calibration curve The calibration curve and the calibration data are output to the printer after clicking on
.

See also
2 General settings for calibration and blank correction [} 135]

2 Specifying statistical analyses (기법|통계 window) [} 43]

2 Print analysis results [} 115]

7.2 Displaying calibration results

The calibration results are displayed on the right-hand side of the 교정 window on three
tabs.

See also
2 General settings for calibration and blank correction [} 135]

7.2.1 Calibration – 표 tab

In the 교정 window the value pairs of the standards (calculated concentration / mea-
sured value) are displayed on the 표 tab.

If the standards were measured multiple times and a statistical analysis option set in the
method, you can additionally output the standard deviation (SD) and the relative stan-
dard deviation (RSD%) or the range (R) and the relative range (R%) by enabling the cor-
responding checkboxes.

To exclude individual calibration standards from the calculation, select the standard in
the table with a mouse click and then click on 표준 삭제.

The measurement is only marked as deleted and can be reactivated at any time.

Under the measured value table the calibration data are displayed provided they can be
meaningfully calculated:

Parameters Meaning
R²(인접) Coefficient of determination

기울기 Slope of calibration curve

기법 SD Method standard deviation

BEC The BEC value (background equivalent concentration) is the concen-
tration of the analyte producing an intensity equivalent to the back-
ground. A lower value corresponds to a higher sensitivity.
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7.2.2  Calibration – 잔여물 tab

In the 교정 window the deviations of the calibration points from the calculated calibra-
tion curve and the limits of the prediction band are displayed on the graph on the 잔여
물 tab.

7.2.3 Calibration – LOD/ LOQ tab

In the 교정 window the limits of detection the limits of quantitation of the ICP-OES de-
vice are displayed on the LOD/ LOQ tab. These limits are calculated based on the current
calibration results. In this area, values of the blank method and the calibration curve
method will only be displayed if the device has been calibrated already.

Parameters Meaning
감지 한도 The weight (concentration) of the element to be analyzed that can be

detected with a defined statistical certainty.

검출 한도 The minimum weight (concentration) of the element to be analyzed
that can be determined with a defined confidence level.

SD 바탕 시료(DL) Only for blank value method

Measured standard deviation of the blank (IDL sample)

With 계산 start the calculation of the limits of detection and quantitation.

Calibration curve method The calculation of the limits of detection and quantitation according to the calibration
curve method necessitates a linear calibration curve. The calibration should be carried
out in the lower concentration range. Calibration parameters that are essential for the
result of computation include the following:
¡ Number and position of calibration points
¡ Number of repeat measurements per standard
¡ Quality of regression
¡ Slope of calibration curve
¡ Relative statistical certainty (probability level)

The values obtained from the calibration curve method can be considered useful only if
the calibration was run in the lower concentration range.

Blank method The standard deviation of the blank is determined within the sample measurement. For
this purpose, the measurement of the blank (QC 바탕 DL) is included in the sequence.

For the blank method the following calculation rule is used:
¡ The blank is to be measured 11 x.
¡ From the obtained values, the absolute standard deviation SD of the blank is deter-

mined.
¡ The following formulas apply to the limits of detection and quantitation:

Limit of detection (LOD)
LOD = 3 * SD / (slope of the calibration curve)

Limit of quantitation (LOQ)
LOQ = 9 * SD / (slope of the calibration curve)

See also
2 Specifying measurements and actions in a sequence [} 55]
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7.2.4 Calibration – LOD/ LOQ tab

In the 교정 window the limits of detection the limits of quantitation of the ICP-OES de-
vice are displayed on the LOD/ LOQ tab. These limits are calculated based on the current
calibration results. In this area, values of the blank method and the calibration curve
method will only be displayed if the device has been calibrated already.

Parameters Meaning
감지 한도 The weight (concentration) of the element to be analyzed that can be

detected with a defined statistical certainty.

검출 한도 The minimum weight (concentration) of the element to be analyzed
that can be determined with a defined confidence level.

SD 바탕 시료(DL) Only for blank value method

Measured standard deviation of the blank (IDL sample)

With 계산 start the calculation of the limits of detection and quantitation.

Calibration curve method The calculation of the limits of detection and quantitation according to the calibration
curve method necessitates a linear calibration curve. The calibration should be carried
out in the lower concentration range. Calibration parameters that are essential for the
result of computation include the following:
¡ Number and position of calibration points
¡ Number of repeat measurements per standard
¡ Quality of regression
¡ Slope of calibration curve
¡ Relative statistical certainty (probability level)

The values obtained from the calibration curve method can be considered useful only if
the calibration was run in the lower concentration range.

Blank method The standard deviation of the blank is determined within the sample measurement. For
this purpose, the measurement of the blank (QC 바탕 DL) is included in the sequence.

For the blank method the following calculation rule is used:
¡ The blank is to be measured 11 x.
¡ From the obtained values, the absolute standard deviation SD of the blank is deter-

mined.
¡ The following formulas apply to the limits of detection and quantitation:

Limit of detection (LOD)
LOD = 3 * SD / (slope of the calibration curve)

Limit of quantitation (LOQ)
LOQ = 9 * SD / (slope of the calibration curve)

See also
2 Specifying measurements and actions in a sequence [} 55]

7.3 Editing the calibration curve

You can edit an existing calibration curve in the 교정 window as follows:
¡ Changing the used calibration function
¡ Enabling/disabling standards
¡ Replacing a measured standard

To change the calibration function, choose a new model from the 교정 함수 list box.
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To exclude a standard from the calculation, select it on the 표 tab and then click on 표준
삭제. The measurement is only marked as deleted and can be reactivated at any time.

The modified calibration parameters will be applied to the results when you reprocess
the results. To do this, select the 루틴|결과 재처리 menu item or click on  in the
toolbar.

A standard can also be measured again and the results be reprocessed.

See also
2 Reprocessing analysis results [} 69]
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8 Quality control

The Quality Control function serves to monitor the measurement results of a method
over a longer period of time. For this purpose, specific QC samples of different types are
defined for a method and included in the sequence.

The evaluations are presented on quality control charts (QC charts) and saved along
with the method. The QC charts are available after every loading of the method and will
be updated at the next measurement start.

The type of QC samples and their parameters are defined in the 기법|QCS window and
in the sequence the integration of the QC sample.

You can view the QC charts of the loaded (active) method in the QC window. There, you
can also define the parameters and the configuration of the QC charts.

} Open the QC window by clicking on  in the icon bar or select the 기법 개발|QC
menu item.

See also
2 Specifying quality control (기법|QCS window) [} 45]

2 Specifying measurements and actions in a sequence [} 55]

8.1 Parameters of QC charts

The type and display of the QC charts is defined in the QC|QC 차트 파라미터 window.

QC|QC 차트 파라미터 window

QC sample types and evalua-
tions

The following evaluations can be selected for the different QC sample types:
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QC sample type Type of QC evaluation
QC 샘플
QC 표준

평균 차트
평균 차트(정규화) – Not for target value chart

회수
QC 스파이크 회수
QC 추세
QC 매트릭스

추세
범위 – Not for target value chart

정밀도 – Not for target value chart

QC 바탕 시료 No selection provided. The intensity of the blank is displayed.

For the 제어 차트 chart type (process control chart), the target parameters and the con-
trol (K) and warning (W) limits are determined from the mean value and the scatter of
the values of the previous period. For the 목표 값 차트 chart type, the target values and
exclusion limits are determined from the expected values and limits of the quality con-
trol samples.

Display In this field, you can choose the point size used for the graph, and if the points shall be
connected with each other by a line.

Option Description
지점 크기 The individual points are displayed as circles. Choose a higher point

size for larger circles.

지점 연결하기 Connects the points on the graph with each other by a line.

8.2 Entries and limits of the QC charts

The content of the QC charts is defined in the QC|항목 종료일 한도 window and can be
adapted to the requirements of the laboratory with regard to the frequency of the en-
tries.
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Option Description
항목 계획 모든 값

Enter each QC check performed.

값 1개/일 
Enter only the last QC check of the day.

값 2개/일
Enter only the first and last QC checks of the day.

Note
A "day" corresponds to one day according to the PC clock, i.e., in the
course of a day, any previous entry on the QC chart will be overwritten
by a new QC value; however, when a new day begins, a new entry will
be generated.

준비 기간 수 제어 차트 only: 
The preparation period is a number of QC chart entries that are used
for the calculation of control (C) and error (E) limits. The preparation
period always contains the older chart entries. If set to 0 (no prep. pe-
riod), all entered QC data will be included in the calculation of control
and error limits.

목표 값 차트의 제
외 한도

목표 값 차트 only:
The exclusion limits are calculated from the limits specified for the
quality control samples multiplied by the 요소 (default is 1).

Renewing charts Define the procedure for (almost) full charts. To this end select one of the options from
the list:

Option Description
준비 기간 수락, 나
머지 삭제

제어 차트 only:
Accepts the preparation period of the old chart for application to the
new chart and deletes remaining values.

마지막 값 -> 새 준
비 기간

제어 차트 only: 
The values of the old chart measured last represent the preparation
period of the new chart; all other values will be deleted from the
chart. New measured values will be evaluated based on the newly cre-
ated preparation period.

모두 삭제, 새 준비
기간

All values will be deleted. 
제어 차트 only: New measured values will first fill the preparation pe-
riod.

By clicking on 처리 you replace the QC charts in accordance with the option selected
above.

8.3 Displaying QC charts

The QC charts are displayed in the QC|QC 차트 window. Separate charts are generated
each for every QC sample type defined in the method and for every element line speci-
fied there.

Options/views Options/views Description
제어 샘플 Here, choose the QC sample type to be displayed.

선 Here, choose the element line to be displayed.

표시된 값 Number of displayed values and the date of the first and the last
value displayed.
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Options/views Description
저장된 값 Total number of entries on the current QC chart and the date of the

first and the last value.

x(최소) / x(최대) Select the start entry and number of entries to be displayed on the
graph.

Y 스케일 항목 
Maximum of y-axis is scaled according to the highest value.

제어 한도 
Maximum of y-axis is scaled to the range of the control limits or ex-
clusion limits.

Prints the QC graph inclusive of alphanumerical data and measured
values.

Graph area Color/marking Meaning
Yellow field Control chart only: Preparation period

Light gray horizon-
tal line

Control chart only: Mean value calculated from preparation period
Target value chart only: Target value

Red horizontal
lines

Control chart only: Upper and lower control limit (C) calculated from
preparation period (3 Sigma)

Target value chart only: Upper and lower exclusion limits (EU, EL) de-
pending on the limits of the QC sample

Green horizontal
lines

Control chart only: Calculated warning limits (W; 2 Sigma).

Small circles Measuring points (black: active entry; gray: inactive entry)

If you click on a measured value in the graph, a window opens with the following infor-
mation about this measured value.

Option Description
번호 Number of the measured value in the QC series

값 Measured value (converted according to the presentation type of the
QC chart)

날짜 / 시간 Measuring time

작업자 user logged in at the time of measurement

버전 Version of the method used

항목 삭제 /
항목 활성화

Select measured value as deleted or reactivate it

비고 추가 Enter a comment for the measuring point, e.g., reason for deletion
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9 Controlling and monitoring spectrometer and accessories

9.1 Spectrometer

The 분광계 window serves to test the spectrometer functions and set the spectrometer
parameters.

The following data can be adjusted or viewed and the following actions performed:
¡ Device data
¡ Display of the readout parameters of the detector
¡ Start measurements for device optimization

Open the 분광계 window by clicking on  or using the 기법 개발|분광계 menu item.

Click on 기기 상태 to display a graph for the output of the messages from the safety
sensors. In case of problems with the plasma, you can view the error messages of the
sensors here.

9.1.1 Configuring spectrometer parameters and testing functions

The 분광계|파라미터 window contains the following functions:
¡ Check basic device functions
¡ Start automatic corrections to the optical system
¡ Start a test measurement at a selected wavelength

Elements in the 분광계| 파라
미터 window

Parameters Description
기기 데이터 In the 기기 데이터 group various service and version numbers are

displayed that are required for the device service.

파장 In the 파장 field the selected wavelength is displayed.
A wavelength can be adjusted after clicking on  in the 원소/선 선
택 window.

Clicking on 설정 moves the spectrometer to the selected wavelength.
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Parameters Description
Ne 교정 Perform a wavelength calibration of the detector

암전류 측정 Correct the dark signal

프리즘 재정렬 Optimize the mapping of the dispersion order on the detector by
prism adjustment (adjustment for energy maximum).

보기 Select the monitoring direction of the plasma in the list box (축상 –
from above, 방사상 – from the side)

CCD 냉각 If the checkbox is enabled, the cooling of the CCD detector can be
started with 설정. If the checkbox is disabled, the cooling is stopped.

The CCD cooling is started automatically with the ignition of the
plasma. Manual control is only necessary in exceptional cases, e.g.,
after an error message during automatic.

In the 작동 온도 field the current temperature of the CCD detector is
displayed.

높은 퍼지 가스 흐
름

Purge the spectrometer with increased argon flow

측정 To start a measurement at the selected wavelength the total mea-
surement period must be entered under 측정.

Click on 스펙트럼 기록 to start the measurement. For the measure-
ment the main settings for the plasma are used.

The sample must be supplied manually. The autosampler is not used.

Measuring spectral peak at a
selected analysis line

Start a test measurement at a selected analysis line in the 분광계|파라미터 window.

} Ignite the plasma.

} In the 파장 area use  to open the 원소/선 선택 window and set the desired line.
Alternatively, enter the value directly into the 파장 input field.

} Move the spectrometer with 설정 to the desired wavelength.
When the setting is completed successfully, the marker next to the setting turns
green.

} Start a dark current measurement with 암전류 측정.

} For the following measurement select the view direction 축상 or 방사상.
} Set the 읽기 시간.

} Provide the sample and immerse the intake tube in the sample.

} Wait for the time period to achieve stable nebulization of the sample. Start the mea-
surement with 스펙트럼 기록.

ü The measurement takes place and the measurement results are displayed in the
스펙트럼 편집 window.

See also
2 Inserting analysis lines into the line table [} 27]

2 Displaying and editing intensity spectra [} 79]

9.1.2 Diagnosis of device parameters

Service-relevant parameters are displayed in the 분광계|진단 window.
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9.1.3 Performing continuous peak measurements

In the 분광계|스펙트럼 window start a continuous measurement at a specified wave-
length. The continuous measurements are used for device optimization during service.

Graphical display and digital
analysis

Option Description
디스플레이 Options for displaying the spectrum.

에너지
Display of the energy spectrum, measuring unit: cts (counts)

To obtain measurement results with as little noise as possible, the in-
tegration times for the detector are chosen for the energy maximum
to be at approx. 30000 cts.

강도 
Presentation of the energy per time unit, measuring unit: cts/s
(counts per second)

Based on the intensity different peaks can be compared irrespective
of the integration time.

측정 픽셀 Selection of the pixel whose value is continuously displayed in the 에
너지 or 강도 fields

The 최대 and 최소 fields display the corresponding results of the con-
tinuous measurement.

측정 픽셀 마킹 Mark the set measuring pixel in the graph with a vertical red line

지점 마킹 Mark the measuring values for each pixel in the graph with a point

감지기 읽기 시간
수동으로 설정

Select the read-out time for the CCD detector from the list box

Longer read-out times result in higher energy values.

The default for the read-out time of the CCD detector is 0.01 s.

Graph scaling Enter values for the start and end points of the ordinates directly into
the input fields at the axes.

Alternatively, after enabling zoom mode  select the range to be
displayed by holding down the left mouse button.

Reverse scaling by enabling the 자동 option or clicking on .
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Starting a peak measurement } In the 분광계|파라미터 window set the wavelength and the view direction.

} Change to the 스펙트럼 tab.

} Start continuous measurement by clicking on 시작.

The measuring values are recorded with the set parameters and repeated continuously
until 정지 is pressed.

9.1.4 Recording signal progression

In the 분광계|시간 시리즈 window record the signal progression of the intensity for
the wavelength currently set in the spectrometer across a selected number of measuring
points.

In addition to the graphical display the digital values of the current intensity, the maxi-
mum and minimum intensity values reached and the intensity of the background are
output.

You can set the following parameters for recording the signal progression:

Option Description
크기 조정 After enabling zoom mode  select the range to be displayed by

holding down the left mouse button

Reverse scaling by clicking on 

강도 축 0에서 시작 Do not set the scaling of the y-axis automatically, but let it start at "0"

Messpunkte Select the number of measuring points from the list

지점 마킹 Mark the measuring points in the graph with a point

감지기 읽기 시간
수동으로 설정

Select the read-out time for the CCD detector from the list box

베이스라인 감산 Show background-corrected intensity values
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9.2 Plasma

The 플라즈마 window contains the following functions:
¡ Ignite plasma/extinguish plasma
¡ Control of the HF generator
¡ Setting the gas flows
¡ Control of the analyzer pump
¡ Adjustment of the transfer optics
¡ Automatic optimization of nebulizer gas flow and plasma power

} Open the 플라즈마 window by clicking on  in the icon bar or select the 기법 개
발|플라즈마 menu item.

With 기기 상태 a graph is displayed for the output of the messages from the safety sen-
sors of the ICP-OES device. In case of problems with the plasma, you can view the error
messages of the sensors here.

9.2.1 Igniting the plasma and setting up the plasma conditions

In the 플라즈마|제어 window you ignite/extinguish the plasma and adjust the gas
flows in the device.

Functions in the 플라즈마|제
어 window

Option Description
플라즈마 조건 Select the plasma conditions (plasma power and gas flows).

플라즈마 점화/플
라즈마 끄기

Ignite the plasma and extinguish it when the ICP-OES device is ready.

RF 생성기 Set the effective plasma power.

The plasma power defines the plasma temperature. The generator
current is controlled via the firmware to achieve the effective plasma
power.
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Option Description
가스 유량 Switch on and adjust the gas flows.

플라즈마 가스
The plasma gas flows along the outer tube and is used to generate
the plasma.

네뷸라이저 가스
The nebulizer gas nebulizes the sample and transports the sample
aerosol into the plasma. It is connected to the nebulizer.
The percentage value in the nebulizer gas row indicates how perme-
able/clean the nebulizer is (see below).

보조 가스
The auxiliary gas pushes the plasma away from the injector and flows
between the inner tube and the injector.

콘 가스
The cone gas removes the "cold" plasma tail to eliminate interference
due to recombination in the plasma in the axial direction of observa-
tion. At the same time the cone gas supports the cooling of the cone.

산소
Oxygen can be added to the nebulizer gas as an additional gas for se-
lected applications. The oxygen flow must be activated with the
checkbox in front of the gas setting before it can be changed.

가스 흐름 중단 Close all gas valves.

퍼지 스프레이 챔버 The nebulizer gas is activated for 1 minute to purge air from the spray
chamber. This facilitates the ignition of the plasma after interrupted
operations.

A countdown is displayed during this time.

흡입력 A safety circuit checks that the power of the connected extraction is
sufficient for the operation of the ICP-OES device. If this is the case
the indicator lamp is illuminated in green.

With the 설정 buttons you configure the modified parameters (plasma power and gas
flows) at the ICP-OES device.

Evaluating the nebulizer func-
tion

The nebulizer must be cleaned if sample particles or high concentrations of salt in the
samples have clogged it up. An indicator that the nebulizer has clogged up is increased
nebulizer gas pressure.

Compare the current percentage (pressure) of the 네뷸라이저 가스 parameter with the
value achieved after installation of the new or cleaned nebulizer.

Clean the nebulizer as described in the operating instructions of the ICP-OES device if
the percentage has increased significantly (by more than half the original value), at the
latest however if 75 % is reached.

Selecting the plasma conditions The 플라즈마 조건 list contains saved plasma parameters for different sample matrices
and, if a method has been loaded, the line-specific parameters of the method.

By clicking on  a context menu opens with functions for managing the parameters se-
lected in the list:

Function Description
현재 플라즈마 파라
미터 저장

Save configured plasma conditions (plasma power and gas flows) and
add them to the list

항목 삭제 Delete the selected entry
The 표준, 케로신 and 수소화물 기법 defaults cannot be deleted.

플라즈마 조건 설정 Configure the plasma parameters of the selected entry at the ICP-OES
device
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Function Description
기법 선으로 복사 Available if a method line has been selected in the list

Transfers the plasma conditions to the method parameters of the se-
lected line.

모든 기법 선으로
복사

Available if a method line has been selected in the list

Transfers the plasma conditions to the method parameters of all
lines.

기법 기본값으로 설
정

Save the current plasma conditions as default values for newly in-
serted method lines (does not apply to line favorites)

See also
2 Switching on the spectrometer and igniting the plasma [} 63]

9.2.2 Checking the sample introduction and the pump

In the 플라즈마|샘플 도임 window check the function of the tube pump at the ICP-OES
device.

Functions in the 플라즈마|샘
플 도임 window

Function / parame-
ters

Description

펌프 켜기/
펌프 끄기

Switch the pump on and off. In the original state after activation of
the ICP-OES device the pump is switched on.

빠른 모드 Move the pump manually into fast mode

The function can be used to manually purge the sample introduction
system.
After successful purging the checkbox must be disabled to move the
pump back to sample transport.

펌프 가동 중/펌프
꺼짐

Pump status

The current pump speed is displayed with the unit RPM (rotations per
minute).

펌프 속도 Set the pump rate for the sample transport during the measurement

빠른 모드 Set the pump rate for fast mode

With the fast mode the transport time during a change of sample or
the transport time of the purging solution to the nebulizer is opti-
mized.
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Function / parame-
ters

Description

튜브 직경 Select the tube type used

The transported sample volume (pump rate) is calculated from the in-
formation of pump speed and tube diameter. The tubes have been
coded with colored stoppers. Select the stopper combination of the
tube used from the list.

설정 Apply the settings

9.2.3 Adjustment and optimization of plasma

In the 플라즈마|조정 및 최적화 window make the following adjustments:
¡ Alignment of the transfer optics with the optical axes of the spectrometer
¡ Calculation of the offset values of the transfer optics for an analysis line from the

method
¡ Optimization of plasma power and nebulizer gas flow

Two different methods are available for adjustments and optimization and can be se-
lected by clicking on 파라미터:

Method Description
그리드 검색 The range is scanned based on a grid. From the number of measuring

points the one with the highest intensity is determined.
The adjustment is exact but takes a long time due to the determina-
tion of a large number of measuring points.

단순 최적화 The energy maximum is determined iteratively. From a start measur-
ing point the measuring point with the highest value in the vicinity is
determined. Starting from this measuring point, the measuring point
with the highest energy is determined again. The process continues
until the energy maximum has been found.

This method is faster than the grid search but less certain. In the vari-
ous hot zones of the plasma several energy maxima may occur and
thus an incorrect energy maximum be found if the start point was un-
favorable.
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Method Description
For the simplex method a 중단 조건 must be defined as a percentage
value. If 3 consecutive values do not differ by more than this percent-
age value, the adjustment is ended.

If 최적화된 값으로 시작 is enabled, the optimized parameters of the
last adjustment/optimization are used as start-up values for the cur-
rent optimization.

For the adjustment of the transfer optics (device) the signal intensity is used as a crite-
rion.

The criterion for optimization is configured automatically dependent on the wavelength
of the analysis line, but can be modified manually:

Criterion Wavelength range of the analysis lines
신호 강도 < 200 nm

신호/배경 200 to 350 nm

신호/배경 제곱근 > 350 nm

Adjusting the transfer optics on
optical axes (plasma centers)

The adjustment of the transfer optics on optical axes takes place using a Mn solution.
Prepare Mn solution for the adjustments with the following concentration:

Monitoring direc-
tion

Mn solution

축상 1 mg/L

방사상 10 mg/L

} Enable the 전송 광학 장비 조절(기기) option.

ü The Mn analysis line is automatically set in the 선 list.

} Select the adjustment method under 파라미터 (see above).

} Select the monitoring direction:

Option Description
축상 Monitoring from above

방사상 Monitoring from the side

감쇠됨 축상 Monitoring of the attenuated energy from above

감쇠됨 방사상 Monitoring of the attenuated energy from the side

닫힘 Monitoring with the shutter closed (for service purposes)

} Immerse the intake tube into the sample. When using an autosampler, set the posi-
tion on the sample rack.

} Click on 시작.

ü The adjustment of the transfer optics runs automatically. At the end of the ad-
justment the new data are displayed.

} Accept the new adjustment values by clicking on 확인.

Optimizing the monitoring po-
sition for an analysis line of the
active method

The plasma has zones of different heat. During this optimization the monitoring point in
the plasma is detected where the analyte has the greatest signal intensity. The values
are saved in the method as 오프셋.

} In the 선 list select the analysis line from the method.
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} Enable the 플라즈마 뷰 위치 최적화 option.
The information about the monitoring direction is automatically transferred from the
method and the criterion is set for the optimization (see above).

} After clicking on 파라미터 select the adjustment method (see above).

} Immerse the intake tube into the sample. When using an autosampler, set the posi-
tion on the sample rack.

} Click on 시작.

ü The adjustment of the monitoring position runs automatically. At the end the op-
timized offset values are displayed.

} Transfer the new offset values to the method by clicking on 확인.

Optimizing the plasma condi-
tions for a sample

After having defined the monitoring position of the analytes in a sample you can opti-
mize the plasma conditions (plasma power and nebulizer gas flow).

} Enable the 플라즈마 출력 및 네뷸라이저 가스 유량 최적화 option.

} In the 선 list select the analysis line from the method.

ü The information about the existing plasma conditions is automatically transferred
from the method and the criterion is set for the optimization (see above).

} Select the adjustment method under 설정 (see above).

} Immerse the intake tube into the sample. When using an autosampler, set the posi-
tion on the sample rack.

} Click on 시작.

ü The optimization of the plasma power and nebulizer gas flow runs automatically.
At the end the optimized values are displayed.

} Transfer the new values to the method by clicking on 확인

9.3 Autosampler

The autosampler is an optional accessory. The autosampler is detected during the ini-
tialization in the 빠른 시작 window after starting the ASpect PQ program.

The 자동샘플러 window contains the following functions:
¡ Show connected autosampler type
¡ Configuring the autosampler
¡ Adjust the autosampler
¡ Rinse sample paths additionally
¡ Reinitialize the autosampler
¡ Perform a self-test

The parameters directly relevant to the analysis (charging on the sample racks and wash
steps) are to be specified in the method, the sequence and the sample identification
data (sample ID).

Open the 자동샘플러 window by clicking on  in the toolbar or using the 기법 개발|
자동 샘플러 menu item.

Initializing the autosampler The autosampler is generally initialized when the mains switch is activated. Re-initial-
ization may be necessary if the autosampler has lost its orientation, e.g., due to mechan-
ical impact. This re-establishes the connection between the autosampler, ICP-OES de-
vice and PC.

} By clicking on 초기화 you can re-initialize the autosampler if necessary without re-
starting the ASpect PQ program.
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Detecting the autosampler If the autosampler was only switched on after starting ASpect PQ, the use of the au-
tosampler must be registered in the program.

} To do this, click on 감지 and then on 초기화.

Note: When using the Cetac ASX-560 with dilution system, the 감지 button is hidden.

Flushing the sample paths } In the 자동 샘플러|파라미터 window set the 세척 시간.
The default for the wash time is transferred from the current method.

} Click on 세척.
Alternatively, select the 루틴|세척 menu item.

ü The sample paths (tubes-nebulizer-spray chamber-torch) are washed for the
specified wash time with the pump in fast mode.

9.3.1 Displaying the connected autosampler

In the 자동샘플러|파라미터 window the following parameters are displayed or config-
ured:
¡ Autosampler type
¡ Washing parameters

Autosampler type The 자동샘플러|파라미터 window displays the autosampler type detected during ini-
tialization and the autosampler firmware version.

Washing parameters The system wash time of the sample path from the sample cup through to the torch is
transferred from the current method. Conversely, changes in the 자동샘플러|파라미터
window do not affect the entries in the method. During system washing using the au-
tosampler the wash solution is taken from the wash cup of the autosampler.

See also
2 Configurations for sample introduction (기법|샘플 전달 window) [} 33]

9.3.2 Configuring the autosampler rack

In the 자동샘플러|자동 샘플러 구성 window configure the sample racks used on the
autosampler.
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Depending on the autosampler used, different sample racks and racks with special sam-
ples can be positioned.

Select the sample racks in the table. For the variable sample racks, three-digit numbers
are provided as position numbers. The first digit indicates the position of the sample
rack on the autosampler, and the other two indicate the position on the sample rack. For
example, the number 113 indicates position 13 on sample rack 1. The variable sample
rack 1 is located on the autosampler in front of the wash cup, followed by sample racks
2 and 3.

9.3.3 Technical parameters of the autosampler

In the 자동샘플러|기술적 파라미터 window specify the immersion depth of the can-
nula into the various cups.

For the individual cup types the following actions are taken into account:

Cup Action
샘플 컵 Aspire samples through tube pump.

특수 컵 Aspire special samples through tube pump.

세척 컵 Flush cannula and intake path.
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Elements of the actions table Option Description
작업 Available action options:

흡입
Take up sample from the cup for transport to the torch.

세척 
Take up wash solution.

유형 Connected autosampler type

위치 Cup to which a given action refers

깊이 The depth to which the cannula submerges in mm

Table subarea Use the controls in the 표 area to change the parameters of the selected table row.

Option Description
깊이 Set immersion depth of the cannula 

The immersion depth is measured from the highest position of the
autosampler arm.

위치에서의 깊이 Position of special or sample cup at which the immersion depth is
measured.

설정 If activated, the autosampler arm moves over the cup for which the
positioning has to be adjusted. With sample and special cups, this is
the position selected under 위치에서의 깊이
If not activated, the immersion depth and speed are changed without
the autosampler arm moving above the cup.

Additional options If the 샘플러 프로브를 세척 용기로 이동(플라즈마가 켜진 상태) option is enabled,
the cannula is automatically immersed into the wash reservoir after the window is
closed.

ASX-560 only: Set the speed of the wash pump (levels: 0...99). Use 설정 to permanently
store this value in the autosampler.

9.3.4 Testing the autosampler functions

In the 자동샘플러|기능 테스트 window you can check whether the autosampler is
ready for use.
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자동샘플러| 기능 테스트 win-
dow

The following functions of the autosampler are tested:

Function Description
시스템 상태 Check for operational readiness.

With 업데이트 operational readiness is checked again.

위치 After clicking on 설정 the autosampler moves to a selected position.

컵 번호
The autosampler moves to the position selected in the list.

세척 위치 
The autosampler moves to the wash cup.

샘플러 암 Lower the autosampler arm to the 깊이 set in the list box.

세척 펌프 Switch the wash pump on and off.

Move autosampler canula into
wash reservoir

If the 샘플러 프로브를 세척 용기로 이동(플라즈마가 켜진 상태) checkbox is enabled,
the cannula is immersed into the wash reservoir after the 자동 샘플러 window is closed.

9.3.5 Displaying the sample positions on the autosampler

The 자동샘플러 |위치 window displays the sample tray positions used in the current
sequence.

For the display it is possible to choose between the options 모든 위치, 샘플 위치만 and
특수 위치만.

A diagram of the sample rack with the currently selected sample position is shown next
to the table. The sample position can be selected both in the diagram and in the table.
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9.3.6 Dilution function

The parameters for sample dilution when using the Cetac ASX 560 autosampler with the
Cetac SDXHPLD are displayed in the 자동샘플러 / 희석 window.

Configuration The parameters in the 설정 section are preset settings that provide good results for
sample dilution. You can vary the parameters within the setting ranges during a method
optimization.

내부 표준 계산 시 희석 고려 If you enable this checkbox, the software will take the dilution into account when calcu-
lating the internal standard.
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¡ If you add the internal standard to the original sample, the internal standard in the
sample will also be diluted. Enable this checkbox to take the dilution into account in
the calculation.

¡ If you also add the internal standard to the diluent or add it to the sample solution
via the internal standard kit, the internal standard will not be diluted. In this case,
do not enable this checkbox.

¡ Even if you use argon as the internal standard, do not enable this checkbox.

Service In the 서비스 list you can select service functions on the SDXHPLD and execute them with
시작:

Option Function
주사기 및 볼텍스
믹서 준비

Dilution fluid is pumped through the system with the syringe pump
and dispensed into the vortexer. This removes air bubbles from the
system and conditions the vortexer.

주사기를 제거 위치
로 이동

If the syringe pump needs to be removed for maintenance, the sy-
ringe plunger must first be moved into the correct position using this
function.

세척을 위한 분해
후 ASXpress+ 재교
정하기

Only if the ASXpress+ is installed:

Initialize the ASXpress+ after installation or maintenance.

9.4 Recirculating chiller

In the cooling circuit a valve is switched in the ICP-OES device to open and close the cir-
cuit. The replacement of the cooling water is therefore supported by a wizard.

NOTE
Observe the notes on the maintenance of the recirculating chiller and the preparation of
the cooling water in the operating instructions for the ICP-OES device.

} Select the 추가 기능|유지관리 menu item.

} In the 유지관리 window, start the coolant change by clicking on 변경.

} Follow the instructions of the wizard.
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10 Data management

This section contains information about
¡ Print options
¡ Method and sequence management
¡ Management of results data
¡ Definition of units for concentrations and contents
¡ Management of data for frequently used stock solutions and QC samples

10.1 Print functions in ASpect PQ

For the output of data ASpect PQ has a large number of output formats available. In ad-
dition to output to the printer, the data can be exported to Excel, PDF, HTML, XML or
text format or saved as bitmap or scalable graphics.

For the output of analysis results and the content of windows (e.g., the 기법 or 시퀀스
windows) report templates are used. A set of report templates is installed by default. If
required these sheets can be adapted individually with the report designer "Report-/
Print module List & Label"

10.1.1 Print analysis results

ASpect PQ offers a variety of options for printing results data:
¡ Print the complete record. The complete record of an analysis contains the method

parameters, the calibration and analysis results with single sample values (statistic
runs). A report may be printed of the current results in the main window and the
saved data.

¡ Print current results. In this printout only the data of the main window is printed.
Here you can choose between a complete and a compact printout.

¡ Print selected data from the 개요 tab. For this printout you can select the analysis
lines and results in a dialog window.

Print complete record The complete record of an analysis contains the method parameters, the calibration and
analysis results with single sample values (statistic runs). The complete records can be
printed of the results in the main window or the saved files.

} Open the 데이터|보고서 window using the  icon.

} Alternatively, open the window using the 추가 기능|데이터 or 파일|인쇄|보고서
menu items.

The name of the current file, file information (설명 list), and all method versions used
for creating the current results file are displayed.



Data management ASpect PQ

116

데이터|보고서 window with
selection of the results data for
printing

} If you want to print a saved file, use  to open the Open default window and select
the desired file.

} If you want to print the shortened compact report, enable the 요약 보고서 사용 op-
tion.

} Select all method versions to be printed in the table.
With the shift or Ctrl key held down click on the method versions you want to select.
Use the 전체 button to select all versions and the (없음) button to remove all selec-
tions.

} Click on 인쇄 to open the ASpect PQ 보고서 window with the selection of output
formats.
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} If necessary change the output format in the Direct to list and set special parameters
of the output format with 옵션.

} Start the printout with Start.

 NOTE! Use the Direct to|Preview setting for the printout. By clicking on Start the
pages to be printed are first displayed in the print preview. This allows you to check that
all desired data or whether unnecessary data is being output before it is sent to the
printer.

Print current results The results displayed in the main window can be printed:

} Activate the Results tab in the main window, the content of which you wish to print.

} Start the printout using the 파일|인쇄|활성 창 menu item.

ü The 결과 보고서 형식 window appears.

} Click on 완료 if you want to print the results with the signal diagrams. Select 간소 for
printing the results in a compact overview.

} Continue as described above for "Print complete record".

 NOTE! If you enable the 항상 이 결과 보고서 형식 사용 checkbox in the 결과 보고
서 형식 window and then click on 완료 or 간소, this window no longer opens for the
next result printout; the last results report type is automatically used. You can reset this
setting in the 옵션|보기 window.

Print selected data } Change to the 개요 tab in the main window.

} Click on  in the bottom area of this tab or select the 파일|인쇄|활성 창 menu
item.
The 인쇄 개요 window appears.
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} Select all desired lines and parameters for printing and confirm your selection with
확인.
The ASpect PQ 보고서 window appears.

} Continue as described above for "Print complete record".

See also
2 View options [} 131]

10.1.2 Print further analysis parameters and settings

The following parameters and settings of the analysis can be printed from the respective
window:
¡ Method
¡ Sequence
¡ Results data on the 개요 tab in the main window
¡ Sample ID
¡ QC (Quality Control charts)
¡ Calibration
¡ Autosampler positions

} On the Aspect PQ workspace enable the window whose content you want to print.

} Start printing the parameters with a click on  in the window.

} Alternatively, open the 파일|인쇄|활성 창 menu command.

ü The ASpect PQ 보고서 window appears.

} If necessary, change the output format in the Direct to list and set special parame-
ters of the output format with 옵션.

} Start the printout with Start.
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10.1.3 Report templates

Use report design mode The report templates installed by default can be individually adapted. For a better over-
view report views can be edited with real values.

} Activate the 파일|보고서 디자인 모드 menu item.

} Open the window whose report template you want to change.

} If present, click on  there. Otherwise, select the 파일|인쇄|활성 창 menu item.

} Confirm the query about editing the report template with 예. The report designer
opens.

} Make the desired changes and save the changed report template.

} Link the report template to the corresponding print contents (see "Change assign-
ment" below).

Short introduction to the report
designer

The individual components of the report template are called Objects. For example, a ta-
ble can consist of one object each for the header, the list values and a graph.

These objects again contain the information to be printed and carry the associated lay-
out properties such as fonts, alignment, breaks, colors etc.

The report designer makes various types of objects available, e.g. text objects, graphs,
barcodes. These can be freely placed in the working area and the size can be changed.
Depending on type an object can present different information or have different charac-
teristics.

The desired objects are as a rule pulled onto the working area with the mouse and then
provided with the relevant contents and layout characteristics. Alternatively you can pull
a variable from the variables list onto the working area by "Drag & Drop". If there is still
no object at the target position, one is automatically created and the variable is assigned
to the object.

In order to process an existing object, it must first of all be selected. For this click on the
object with the left mouse button. You will recognize a selected object by its highlighted
frame. If you create a new object it is automatically selected and can be directly changed
in terms of size and position. A dialog window is started via a double-click, in which fur-
ther settings can be changed.

Further information on the operation and functions of the report designer can be found
in the manual "designer_deu.pdf" / "designer_eng.pdf" on the installation CD for the soft-
ware.

The 보고서 템플릿 window In the 보고서 템플릿 window the templates are edited and assigned to the ASpect PQ
windows. Several sheets can be assigned to one window by using a file mask, from
which the desired report is selected at the start of printing.

} Use the  icon to open the 데이터|보고서 window.

} Click on 보고서 템플릿.
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For the following windows a report template must be available:

Name Description
결과 Content of the 결과 tab in the main window

결과 간소화 Compact overview of the results

결과 (개요) Content of the 개요 tab in the main window

교정 Analysis calibration: Window 교정
기법 Method parameters: Window 기법
기법/결과 Full report

자동 샘플러 위치 Autosampler assignment: Window 자동 샘플러|위치
샘플 ID Sample information data: 샘플 ID|샘플 정보
QC 차트 Data of the QC charts: Window QC
QC 샘플 정보 Information data of the QC samples: Window 샘플 ID|QC 샘플 정보
시퀀스 Sequence: Window 시퀀스

Change assignment } In the 보고서 템플릿 window select the window whose report template is to be
changed.

} With 변형 open the dialog window to assign the files.

} If only one report template is to be assigned, enable the 보고서 템플릿 파일 사용
(*.lst) option and then select the desired file by clicking on .

} If several templates are to be offered simultaneously at the start of printing, enable
the 파일 선택 허용(마스크, 예) c:\Reports\Results* option. Enter the mask name
while using wildcards in the input field.

} Confirm the settings with 확인.

Editing a report template } In the 보고서 템플릿 window select the window whose report template is to be
edited.

} Click on 템플릿 편집 to open the 보고서 디자이너 window.

Restore default settings You can restore the settings according to the program installation.

} Click on 기본 설정.
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10.2 Data management for all data types in ASpect PQ

The following data is generated in ASpect PQ:
¡ Methods
¡ Sequences
¡ Results files
¡ Line/wavelength file
¡ Correction models
¡ Correction spectra
¡ Report templates
¡ Line favorites
¡ Worksheets

The above data types are organized in the 데이터|데이터 관리 window. The window
appears after clicking on  or after selecting the 추가 기능|데이터 menu command.

10.2.1 Managing methods and sequences

Methods, sequences and correction models are saved separately in a database. The
method database is saved as "method.tps". The database containing the sequences is
called "sequ.tps". In the text of this section, methods and sequences will hereafter be re-
ferred to as "data records".

Elements in the database win-
dow

When saving, opening, deleting, importing and exporting methods and sequences, data-
base windows are opened, that have identical elements.
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Option/display Description
이름 Entry or display of the name of the selected method or sequence

유형 Additional property for searching the method/sequence in the data-
base

A maximum of three digits can be entered as the category name. You
can limit the display of the list by entering the category name in the
유형 field. If you want to display the data records of all categories,
clear the entry in the 유형 field.

List of records Display of the stored methods/sequences with name, version, date,
time, category and operator

다음으로 정렬 Sort the list according to various properties

Sorting can be done in ascending or descending order depending on
the option selected.

설명 Enter or display additional notes, e.g. on the use of the records

You can create predefined comments in the 데이터|기본 설명 win-
dow.

현재 버전 한정 If multiple versions of a data record with the same name exist, only
the data record with the highest version number is displayed.

사전 정의된 기법 Save any available calibration curves with the method

The calibration curves can be used for further analyses.

In the software, data records with the same name are not overwritten, but another ver-
sion is created and the version number is increased by 1.

The databases also provide functions for importing, exporting or deleting individual
methods or sequences from the respective databases.

Note
To select multiple data records in the database window, hold down the Ctrl or Shift key
during selection with the mouse.

Open the data management } Open the 데이터|데이터 관리 window by clicking on .

} In the 유형 list select the data record type to be edited: 기법 or 시퀀스.

Exporting data records Using the export function, you can make records available to other devices/computers.
You may export several data records to a common file. Export files are given the follow-
ing extensions: method data records ".met", sequence data records ".seq".

} Open the database window with 내보내기.

} Select the data records and click on 내보내기.

} In the Save as default window enter a file name and confirm it with Save.

ü The database window with the exported files is displayed.

} Click on 닫기 to close the database window.

Importing data records Using the import function, you can load data records from other devices/computers into
your database. An imported file can contain multiple data records from which you can
select those to be loaded.

} Use 가져오기 to open the 가져올 기법 파일 선택 or 가져올 시퀀스 파일 선택' )
window with the default functions for opening files.

} Choose the file to be imported.

ü This will bring up the database window with the presentation of name, date of
creation and category of the data records contained in the file. In the title bar of
the window, the name of the import file is displayed.
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} In the database window, select the data records to be imported and click on 가져오
기.
The data records are imported into the database. If a data record with the same
name already exists, a new version of the data record is created. In the database win-
dow, the current versions of the available data records appear.

} Exit the database window with 닫기 and return to the 데이터 window.

Deleting data records Using the delete function, you can permanently delete data records from the database.

} Open the database window with 삭제.

} Select the data records to be deleted.

} Click on 삭제.

ü The database window is updated, displaying only the remaining data records. For
data records of the same name, the version number is reduced by 1.

Deleting records via the 파일
menu

} Alternatively, you can open the 기법 삭제하기 or 시퀀스 삭제하기 database win-
dows with the 파일| 삭제| 기법 or 파일| 삭제| 시퀀스 menu command.

} Then, proceed as described above.

10.2.2 Managing results files

Results data is saved to the database during the measurement. A database containing
results data may be copied or deleted.

} Open the 데이터|데이터 관리 window using the 추가 기능|데이터 menu item or
by clicking on .

} In the 유형 list select the 결과 option.

Importing results data You can import results data into the software. During this process, the data is placed in
the results folder within the file structure of the software.

} Click on 가져오기.

ü The 결과 파일 선택 window appears.

} Select the TPS files and click on 열기.

} Select a subfolder for the results memory and click on 확인.

ü The TPS files and associated SPK files (if any) are copied to the selected results
folder.

Exporting results data Use this command to export one or more databases as well as existing spectrum files to
another folder.

} Click on 내보내기.
The 내보내기 window appears with an overview of available results databases.

} Select the results databases to be copied by mouse click. You can select multiple
databases by holding down the Ctrl or Shift key.

} Click on 내보내기 to open the Find folder window.

} Select the target folder and click on 확인.

ü The TPS files and the SPK files are copied to the destination folder.

Deleting results files You can permanently delete results data.

} Click on 삭제.



Data management ASpect PQ

124

} In the 결과 파일 삭제 window select the results database to be deleted by mouse
click.

} Click on 삭제 and confirm the delete query with 확인.

ü The data is permanently deleted.

Searching for results of individ-
ual samples

You can search for individual samples with known sample names in the databases.

} In the 데이터|데이터 관리 window, click on 샘플 검색.
Alternatively, select the 추가 기능|샘플 검색 menu item.

} In the 샘플 input field enter the sample name.

} To search for samples where the entered string is part of the name, enable the 하위
문자열 검색 checkbox.

} Limit the time of the measurement by enabling the 날짜 시작일 checkbox.

} Start the search with 시작.

ü All results which contain samples with the sample name entered are displayed in
the table.

} To open one of the displayed results databases, select this database in the list and
click on 열기.

ü The results are displayed in the main window.

10.2.3 Exporting line/wavelength files

The line/wavelength file with the analysis lines and the saved main peaks is device-spe-
cific. It has been saved to the computer controlling the ICP-OES device. To use the line/
wavelength file on another computer, follow these steps:

} Open the 데이터|데이터 관리 window using the 추가 기능|데이터 관리 menu
command or by clicking on the  icon.

} In the 유형 list, select the 선/파장 파일 option and click on 내보내기.

} Select a folder to save the file and click on 확인.

ü The file with the name "lines.dat" is saved in the selected folder.
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10.2.4 Managing correction models

Correction models are used for spectral corrections. They can be transferred from one
device to another. Correction model files have the extension MOD.

} Open the 데이터|데이터 관리 window using the 추가 기능|데이터 관리 menu
command or by clicking on the  icon.

} In the 유형 list select the 교정 모델 option.

Importing correction models With this command you import correction models to ASpect PQ.

} Click on 가져오기.

} Select the correction model file to be imported and click on 열기.
The 가져오기 교정 모델 database window appears.

} Click on 가져오기.

ü The correction model is transferred to the database.

Exporting correction models With this command you export the correction model for use on another computer.

} Click on 내보내기.

} In the 내보내기 교정 모델 database window select the desired model. Multiple se-
lection is possible.

} Click on 내보내기.

} In the Save as window enter the name and storage path and click on Save.

ü The file with the correction model is saved.

Deleting correction models With this command you delete correction models no longer required.

} Click on 삭제.

} In the 교정 모델 database window select the desired model.

} Click on 삭제.

ü The correction model is deleted from the database.

NOTE
Deleting correction models can make methods unusable
Note that no check takes place whether the correction model is used in a method.

See also
2 Removing spectral interference – 스펙트럼 편집|스펙트럼 교정 window [} 84]

10.2.5 Deleting correction spectra

Correction spectra no longer required can be deleted from the database.

} Open the 데이터|데이터 관리 window by clicking on the  icon.

} In the 유형 list, select the 교정 스펙트럼 option and click on 삭제.

} In the 교정 스펙트럼 database window select the spectrum to be deleted and click
on 삭제.

ü A check takes place whether the spectrum is used in a correction model. If this is
not the case, the correction spectrum is deleted.
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10.2.6 Importing report templates

Print report templates created externally must be imported to ASpect PQ via the data
management:

} Open the 데이터|데이터 관리 window by clicking on .

} In the 유형 list, select the 보고서 템플릿 option and click on 가져오기.

} In the 열기 window select the file and click on 열기.
Report files have the extension ".lst".

ü The report template is imported to ASpect PQ. Now assign the report template to
the print content.

See also
2 Report templates [} 119]

10.2.7 Managing line favorites

Line favorites can be defined the 기법 window. They contain the analysis line used for a
specific application and the line-dependent method parameters. Line favorite files have
the extension ".fav".

} Open the 데이터|데이터 관리 window by clicking on .

} In the 유형 list select the 즐겨찾기 option.

Importing line favorites With this command you import a favorite record into ASpect PQ.

} Click on 가져오기.

} In the 즐겨찾기 세부 정보 database window click on 가져오기.

} Select the line favorite file to be imported and click on 열기.

ü After a query the favorite record is added to your line favorites.

Exporting line favorites } Click on 내보내기.

} In the 즐겨찾기 세부 정보 database window select the desired data record. Multiple
selection is possible.

} Click on 내보내기.

} In the 대상 파일(신규 혹은 기존 파일)' ) window enter the name and storage path
and click on 저장.
An already existing file can also be used as the target file. In this case the data record
will be integrated there.

ü The file with the record of line favorites is saved.

Deleting line favorites With this command you delete line favorites no longer required.

} Click on 삭제.

} In the 즐겨찾기 세부 정보 database window select the data record.

} Click on 삭제.

ü The selected record is deleted from the database.

See also
2 Defining your own line favorites [} 30]
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10.2.8 Importing, exporting and deleting worksheets

You can import, export and delete worksheets in the 데이터|데이터 관리 window. Op-
tionally, you can specify the stored methods and sequences during the export. Work-
sheets have the extension WST.

} Open the 데이터|데이터 관리 window using the 추가 기능|데이터 관리 menu
command or by clicking on the  icon.

} In the 유형 list select the 워크시트 option.

Exporting a worksheet } Click on 내보내기.

} In the 워크시트 내보내기 window select the relevant worksheet. To export the
methods and sequences contained in the worksheet, enable the 시퀀스 및 기법 포
함 option.

} Click on 내보내기 and enter a folder and a name for the export file.

} Confirm the entries with 저장.

ü The worksheet is exported with the extension WST.

Importing a worksheet } Click on 가져오기.

} In the 워크시트 가져오기 window select the worksheet and click on 가져오기. To
also import the methods and sequences contained in the worksheet, enable the 시퀀
스 및 기법 포함 option.

} In the default window select the worksheet and click on 열기.

ü The worksheet is imported.

Deleting worksheets } Click 삭제.

} In the 삭제 window select the worksheet and click on 삭제.

10.3 Saving results in ASCII/CSV format

Measurement and analysis results can both be saved automatically and manually in
ASCII/CSV format. For both export formats, the parameters for the decimal separator
and the column separator are defined in the 옵션|ASCII/CSV 내보내기 window.

Automatic continuous data ex-
port

With automatic continuous data export option enabled, every entry in the results table is
instantly exported to the defined ASCII file. You specify the name of this ASCII file in the
옵션|연속적 ASCII 내보내기 window.

Manual data export If you intend to export data manually, you can select the rows of the results table to be
exported.

} Select the samples in the results table.
Hold down the Ctrl or Shift key and select the samples by clicking on the sample row.
Select all sample rows using the 편집 | 모두 선택 menu command.

} Use the 편집|선택 저장 menu item to open the Save as default window.
Alternatively, you can right-click on the selected lines and select a corresponding
menu item from the context menu.

} Enter the file name and confirm it with 확인.
The data is saved in a format that can be read by spreadsheet programs with the ex-
tension ".csv".
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See also
2 Export options [} 132]

2 Options for continuous ASCII export [} 133]

10.4 Specifying units of measurements

You can define the units of measurement available throughout the program in the 데이
터|단위 window.

} Open the 데이터|단위 window by clicking on the  icon.

3 preferred versions (for solutions: mg/L, µg/L, ng/L, mg/kg(liq); for solid samples: mg/
kg, µg/kg, ng/kg, m-%) are available. These units cannot be changed by the operator.
Units deviating from these can be freely defined. For freely defined units it is necessary
to enter the conversion factor under Factor :

Option Description
단위 Name of the unit (max. 10 characters)

비고 Comments on the unit (max. 20 characters)

요소 Factor 1 corresponds to 1 µg/L or µg/kg, factor 1000 corresponds to
1 ng/L or ng/kg

유형 고체 
Unit related to solid sample

액체 
Unit related to liquid sample (solution)

액체 중량 기반 
Unit related to liquid sample to be weighed, e.g., oil

Use the buttons to manage your own entries.

Button Description
첨부 Append new row to the end of the list

삽입 Insert new line above the current row selection

삭제 Only user-defined units, preferred units cannot be deleted

저장 Save changes and entries

10.5 Managing databases for stocks and QC samples

The databases with frequently used stock standards and QC samples are managed in the
데이터|표준 저장용액/QC 샘플 window. You can add, delete or edit entries in these
databases. The stock standards and QC samples are available in method development.

} Open the 데이터|표준 저장용액/QC 샘플 window by clicking on the  icon.

} Select the 표준 저장용액 oder QC 샘플 option.

} Enter or edit the parameters of the standards in the table:

Table column Meaning
이름 Here, enter the name of the standard (max. 20 characters).

단위 Select the name of the unit (max. 10 characters) for the standard.
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Table column Meaning
원소 및 농도 The element concentration is entered in the format "element symbol

concentration" in the selected unit, e.g., Fe 0.5; Cu 10; Co 0.005. Al-
ternatively, use 농도 to open the 농도 입력값 input field where you
can assign the concentration to each element.

Use the buttons to manage the entries:

Button Function
첨부 Appends a new row to the end of the list.

삽입 Inserts a row in the list above the currently selected row.

삭제 Delete the marked row.

저장 Save the lists of the stock standards/QC samples.

농도 Opens the input window for the entry of the element(s) and concen-
tration(s) of the selected standard.

10.6 Creating predefined comments

User-defined comments can be defined for the following operations:
¡ Saving a method
¡ Saving a sequence
¡ Starting reprocessing
¡ Start measurement

The user-defined comments can be inserted by clicking on  next to the 설명 field in
the corresponding windows.

Create comment } Open the 데이터|기본 설명 window by clicking on the  icon.

} Select the process from the 카테고리 선택 list.

} Click 템플릿 편집 to open the list of comments.

} Create a new comment by clicking on 신규. Under 이름 enter a description under
which the comment can be selected. In the 텍스트 field, enter the actual comment.

} A comment can be edited via 변형 or removed from the selection list via 삭제.

10.7 Using the Windows clipboard

Copying results data to the clip-
board

The application lets you copy the results of selected samples directly to the Windows
clipboard thus making them accessible to other Windows applications.

The corresponding commands can be found in the 편집 menu:

편집… menu Description
표시된 열만 복사 Copies the visible sample results of the current table.

모든 열 복사 Copies the sample results of all tables.

열 타일 If activated (checkmark), the copy action includes the column head-
ers.

} Select the samples from the desired table of the results list.

– Hold down the Ctrl or Shift key and select the samples by clicking on the sample
row.
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– Select all sample rows using the 편집|모든 열 복사 menu command.

} If necessary, activate the 편집|열 타일 menu command to have the column header
included in the copy action.

} Activate the desired menu command to copy the results to the Windows clipboard.

Copying graphics as screen-
shots

You may also copy graphic windows and graphs of calibration curves, intensity signals or
emission signals as screenshots to the Windows clipboard.

} Click on the right mouse button on the graph. A context menu with two copy com-
mands opens.

} Select the copy command to copy the desired object: copy only the graph or the en-
tire displayed window.

ü The selected object is copied onto the clipboard and is available for other Win-
dows applications.
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11 Customizing ASpect PQ

In the 옵션 window, you can make the following settings which apply to all operations
in ASpect PQ:
¡ View options
¡ Save paths of files
¡ Parameters for data export
¡ Generally applicable settings for the analysis sequence, for calibration and blank cor-

rection

The settings made remain active after exiting and restarting ASpect PQ. The 기본 설정
button resets all options to default values.

Open the 옵션 window using the 추가 기능|옵션 menu item.

11.1 View options

In the 옵션|디스플레이 window, you can define the functions visible on the workspace.
Screenshot

옵션| 디스플레이 window

Option Description
툴바 표시 Display the toolbar with the buttons for the measurement routine

아이콘 바 표시 Display the icon bar with the large buttons for fast access and select
the icon bar position

The position of the icon bar can also be changed by dragging it with
the mouse, but the setting is not saved until the next program start.

이벤트 창 숨기기 Hide the event window (e.g., 지연 시간)
The messages are instead shown in the status bar of the main win-
dow.

자동으로 결과 창
숨기기

Results windows are hidden if sub-windows (e.g., 기법 window) are
opened. After closing the sub-windows the results windows are dis-
played again.
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Option Description
툴팁 표시 Displays brief help texts (tool tips) with mouse-over on all icon but-

tons and for the column headers in the 기법, 시퀀스 and 샘플 ID
windows.

색상 The  button opens the color selection dialog. There, you may
choose predefined or newly defined colors as list background.

하드카피 기능은
PrtScr 키(F5 대신)
을 사용하십시오

By default, the printout of the screenshot is started with F5. In this
case, the 인쇄 key on the keyboard is used for the Windows clipboard
function. If this checkbox is enabled, the 인쇄 button starts the print-
out of the screenshot. This option only becomes active after restarting
ASpect PQ.

스크린세이버 허용 If enabled, the Windows screensaver activates during input pauses.

인쇄 시 결과 보고
서 유형(단축 혹은
전체) 묻기

When printing results windows via the 파일|인쇄|활성 창 menu
item it is possible to choose between a complete or a compact report.
Clicking this button resets the 항상 이 결과 보고서 형식 사용 selec-
tion so that the report type can be selected again.

11.2 Storage paths

During the installation the storage paths for data are defined. These paths are displayed
in the 옵션|폴더 window and can be partially edited here.

Folder Description
프로그램 Installation path of the executable program files

작업 디렉토리 Directory for user data

The work folder contains further subfolders. It is defined during in-
stallation or by the optional user management.

임시 데이터 Directory for temporary application files.

샘플 정보 Default path for opening and saving sample information files

This path may be changed. Click  to select the new folder. When
opening and saving the sample information data a deviating path can
be selected.

내보내기/가져오기 Default path for exporting and importing method and sequence data
and exporting results data as CSV files

This path may be changed. Click  to select the new folder. During
export and import a different path can also be selected.

결과 Folder for results files

This default folder may contain additional subfolders for result stor-
age. These folders are available for saving results files at the start of
measurements.

애플리케이션 데이
터

Directory for data in which ASpect PQ stores necessary data

11.3 Export options

In the 옵션|ASCII/CSV 내보내기 window, you can define the parameters for the ASCII
export of results data. The parameters apply to both the automatic continuous data ex-
port and the manual data export.
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Configuration Option Description
소수점 구분자 Defines the separator for decimal numbers

목록 구분자 Defines the character separating the individual elements of a list

For exporting the results lists select the 소수점 구분자 and the 목록 구분자.
In the 내보내기할 결과 필드 field, you may define which columns of the result table are
exported to the ASCII file. The 전체 option exports all columns of the results list (with all
sub tabs). The 선택한 필드만 option opens a list in which the columns to be exported
can be selected.

See also
2 Saving results in ASCII/CSV format [} 127]

11.4 Options for continuous ASCII export

In the 옵션|연속적 ASCII 내보내기 window the automatic export of results data during
the analysis sequence is enabled. The export file is updated respectively after the output
of a new row in the process and results window. The result data will be appended to al-
ready existing files.

Further export options are defined in the 옵션|ASCII/CSV 내보내기 window.

Export of results data The 결과 데이터 연속적 ASCII 내보내기 checkbox activates the export function. Next
an option for the file name must be selected:

Option Description
기법 이름.csv The file name corresponds to the name of the method. The file name

extension is ".csv". The file is saved to the default export/import path
(옵션|폴더 window).

결과 파일 이름.csv The file name corresponds to the name of the results file. The file
name extension is ".csv".
The file is saved to the default export/import path (옵션|폴더 win-
dow).

기타 You may freely define file name and save path. 
The  button opens the 다음으로 저장 default window to issue a
storage path and a file name.

The data will be continuously written to this file until a new name is
given or another naming option is selected.

샘플마다 별도의 파
일 생성(결과 행 번
호와 샘플 이름이
파일명 뒤에 붙습니
다)

The file name is appended with the row number of the results list and
the sample name. Impermissible characters are replaced by under-
scores (e.g., Testmethod-001 QC 1 mg_L.csv).

Spectral export For the spectrum export, enable the 스펙트럼 연속적 내보내기(CSV) option and select
a storage path.

The spectra are additionally exported as CSV files to the specific export path. The file
name is generated based on the schema "ListRow-SampleName-LineName-RepeatMea-
surement", e.g., 0007-sample-Al309-02.csv.
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11.5 Options for analysis sequence

In the 옵션|분석 시퀀스 window you can define general options for the analysis se-
quence. Screenshot

옵션|분석 시퀀스 window

Aborting a sequence after the
following errors

The analysis is monitored for the following errors and can be canceled if these errors oc-
cur:

Option Description
광학 시스템에 오프
셋 존재

Stops if the wavelength configuration (Ne correction) is faulty

잘못된 교정 함수 Stops if the calibration function could not be calculated

네뷸라이저 가스 제
어가 한도 밖

Stops when the nebulizer control value is exceeded

During calibration, the nebulizer flow control value is determined. If
the control value changes during subsequent analysis, this is an indi-
cation that particles are clogging the nebulizer.

Additional error checking Option Description
교정 지점의 단조 The calibration points will be tested for monotony.

The monotony test serves to determine if higher standard concentra-
tions also lead to higher measured values.

Results displays Option Description
신호 플롯 A window is displayed during the analysis sequence showing a graph

of the measured signal as a function of time.

스펙트럼 플롯 A window is displayed during the analysis sequence showing a graph
of the recorded spectral range.

막대 그래프 Displays measured intensities as a bar graph

최대 신호값 스케일
링

Defines the maximum of the measurement value axis for the presen-
tation of the signal curve
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Option Description
자동: Automatic axis scaling. 
Alternatively, this setting can also be made using the 보기|크기 조정
menu function.

보고서 창 A window is displayed during the analysis sequence showing status
information about the plasma.

교정 곡선의 샘플
농도

Displays the 교정 곡선의 샘플 농도 window with the current calibra-
tion curve and, if already measured, the recalibration curve. After the
measurement of the sample, the calculation of the uncorrected con-
centration from the emission is highlighted by red auxiliary lines. If
addition calibration is used, the converted calibration curve will be
displayed.

Miscellaneous Option Description
결과 파일명에 날
짜/시간 붙이기

Current PC/time at the start of measurement is automatically ap-
pended to the name of the result file.

재처리 중에도 연속
적으로 내보내기

After reprocessing the results are automatically exported.

재처리 시 타임스탬
프 업데이트하지 않
음

After reprocessing the results, the original measurement times are re-
tained.

플라즈마가 꺼졌을
때 퍼지 가스 끄기

To save gas the purging gas is switched off if the plasma is extin-
guished.

See also
2 Calibration [} 89]

2 Entering calibration parameters (기법|교정 window) [} 38]

11.6 General settings for calibration and blank correction

In the 옵션|분석 시퀀스 window you can make basic settings for the calibration and se-
lect a blank correction procedure.

Calibration In this group you configure basic settings for the calibration. All checkboxes are disabled
as default.

Option Description
상관 계수 Select the ratio for the calibration curve's goodness of fit

R: Correlation coefficient

R² !: Coefficient of determination

R²(인접): Adjusted coefficient of determination

신뢰도 구간 대신
예상치 표시

If enabled the prognosis band for the calibration is displayed. The
confidence band is provided as default.

자동시 유리함수 대
신 이차함수와 비교

"auto" indicates the automatic selection of the calibration function. If
enabled the quadratic function is used for the comparison. The de-
fault setting is the broken rational function.

0 대신 평균 농도
기울기 계산

If enabled the slope of the calibration curve is calculated for the mean
concentration of the calibration range. As default the slop is calcu-
lated for 0 concentration.
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NOTE
All options mentioned above must be enabled for compatibility of the calculation of the
quadratic calibration function in accordance with DIN 38402 and ISO 8466-2.

Blank correction For blank correction you can choose between two different calculation methods: Conc.1-
based or conc.2-based.

In the conc.2-based calculation, the original concentration of the blank (Conc2BV) is first
calculated based on the sample IDs of the blank. Conc2BV is taken into account when de-
termining the conc.2 of the sample.

In the conc.1-based calculation, the blank concentration (Conc1Blank) determined directly
from the sample is used to calculate the sample concentration. This method can be used
if the sample ID data (e.g., dilutions) does not strongly influence the concentration of
the blank solutions and therefore no sample ID data is entered for the blanks.

Calculation example for liquid original sample with pre-dilution:

¡ Conc.1-based: Conc2Sample = (Conc1Sample – Conc1Blank) * DFSample

¡ Conc.2-based: Conc2Sample = (Conc1Sample * DFSample) – Conc2Blank

Conc1Sample Concentration of the sample without taking into account the information in
the sample ID

Conc2Sample Original concentration of the sample
Conc1Blank Concentration of the blank without taking into account the information in the

sample ID
Conc2Blank Original blank
DFSample Dilution factor of the sample

The default setting for blank correction is the conc.2-based method. If you want to re-
vert to the shorter conc.1-based method without taking into account the sample ID of
the blank, enable the 농도1 기반 바탕시료 교정 option.

Limits of detection (LOD) and
limits of quantitation (LOQ)

You can edit the factors and number of repeat measurements for the limits of detection/
quantitation. The calculated limits of detection/quantitation are displayed in the 교정
window. If the settings are to be applied to existing results, the results must be repro-
cessed. The factors used and number of repeat measurement are output in the 교정
window and in the printouts of the calibration and results/blank measurements.

To edit the factors and measurement repetitions, click on LOD and BG. The following
default settings are provided:

Parameters Value
요소 LOD 3

요소LOQ 9

복제물 11
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12 Setting up data exchange with an external job
management system

You can export measurement results in ASCII/CSV format from ASpect PQ to a labora-
tory information management system (LIMS) or another external program via a data in-
terface.

In addition, you can import sample information data (sample ID) in ASCII/CSV format
from external programs such as LIMS or Microsoft Office applications.

12.1 Exporting measurement results

You can export measurement results both automatically and manually in ASCII/CSV text
formats for further processing in other applications such as a LIMS.

Defining export options } Open the 옵션 window using the 추가 기능|옵션 menu item.

} On the 폴더 tab under 내보내기/가져오기 define the storage path for exporting re-
sults data.

} On the ASCII/CSV 내보내기 tab define the separators:

– 소수점 구분자: Select the separator for decimal numbers.

– 목록 구분자: Select the character that separates the elements of a list.

} Define the fields for the results export:

– 전체: Export all columns of the results list, with all sub tabs.

– 선택한 필드만: Click on  to open a list where you can select the columns to be
exported.

} Accept the export settings by clicking on the 수락 button.

ü You have defined the export options. The settings apply to automatic and manual
export.

Configuring automatic export Configure the automatic export of results data during the analysis sequence. The soft-
ware updates the export file immediately after the output of a new row in the process
and results window. The software appends the new data to the existing export file.

} In the 옵션 window go to the 연속적 ASCII 내보내기 tab.

} Enable the 결과 데이터 연속적 ASCII 내보내기 checkbox.

} Define the file name for the export file:

– 기법 이름.csv: The file name corresponds to the name of the method, with the
file extension ".csv".

– 결과 파일 이름.csv: The file name corresponds to the name of the results file,
with the file extension ".csv".

– 기타: Click on the  button to open the 다음으로 저장 default window. Issue a
storage path and file name.

ü The software will continuously write the data to the file until you give a new
name or select another file naming option.

} Enable the 샘플마다 별도의 파일 생성(결과 행 번호와 샘플 이름이 파일명 뒤에
붙습니다) checkbox if you want to create a file for each sample.
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ü The software adds the row number of the results list and the sample name to the
file name. Impermissible characters are replaced by underscores (e.g., Test-
method-001 QC 1 mg_L.csv).

} Enable the 스펙트럼 연속적 내보내기(CSV) checkbox if you also want to automati-
cally export spectra. Under 경로 내보내기 select the storage path.

} Accept the export settings by clicking on the 수락 button.

} Change to the 분석 시퀀스 tab.

} Enable the 재처리 중에도 연속적으로 내보내기 checkbox if you want to automati-
cally export results even after reprocessing.

} Close the window by clicking on 확인.

ü You have configured automatic data export.

Exporting results manually Alternatively, you can export measurement results manually.

} Change to the 결과 tab in the main window.

} Select the samples in the results list. 
Hold down the Ctrl or Shift key and select the data to be exported by clicking on the
respective sample row.
Select all sample rows using the 편집|모두 선택 menu item.

} Select the 편집|선택 저장 menu item.

} In the 다음으로 저장 default window enter a file name. Confirm your entry by click-
ing on 확인.

ü The software exports the results in ASCII/CSV format with the file extension ".csv".

} If you select the 편집|표시된 열만 복사 or 모든 열 복사 menu item the software
copies the data to the clipboard. You can transfer the data to an open Excel file using
the Ctrl+V key combination.

Data format The software separates the entries in the text file using the specified list separator. Each
line ends with a newline character (CR/LF).
¡ The export file begins with header data containing information about the device,

the software version used, and the date and time the file was created.
¡ The date is formatted according to the setting in the Windows Control Panel. The

(short) date format is used.
¡ A blank line is followed by the list of fields to be exported.
¡ The header data is generated only once. The header data is followed by the mea-

sured values.

Example of an export file:



ASpect PQ Setting up data exchange with an external job management system

139

Fig. 1 CSV Export

12.2 Importing sample information files

You can generate sample information files (sample ID) in ASCII/CSV format using a LIMS
or Microsoft Office applications and import them manually.

For a successful import, make sure that each line in the sample information file ends
with a newline character (CR/LF).

Example of a valid sample information file:

Fig. 2 CSV Import

Importing a sample ID manu-
ally

} You can open a sample ID using one of the following alternatives:

– In the toolbar, click on the  icon next to the 샘플 field.
– Select the 파일|샘플 정보 파일 열기 menu item.
– In the 샘플 ID window, click on 열기.

} In the Open default window, select the file.

ü The sample ID is displayed in the 샘플 ID window and can be used for the next
analysis.

12.3 Results export fields

Field name Description Data type
번호 Number in the sequence list Integer

이름 Name of the sample, standard or
QC sample/standard

String, max. 20 characters
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Field name Description Data type
선 Element line String, max. 10 characters

유형 Analyte or internal standard

0 = Analyte

IS1 … x = Internal standard

Integer

단위1 Unit of concentration 1 (concen-
tration of the analysis sample)

String, max. 10 characters

농도1 Concentration of the analyte in the
sample/standard

Decimal number

SD1 Standard deviation of the conc. 1
(mean value statistics)

Decimal number

RSD% Relative standard deviation of the
conc. 1 (mean value statistics)

Decimal number

Cf Confidence interval of Conc. 1 Decimal number

DF Dilution factor for automatic dilu-
tion of the sample (taken into ac-
count for conc. calculation)

Decimal number

단위2 Unit of concentration 2 (concen-
tration of the original sample)

String, max. 10 characters

농도2 Concentration of the original sam-
ple

Decimal number

SD2 Standard deviation of the conc. 2
(mean value statistics)

Decimal number

RSD% Relative standard deviation of the
conc. 2 (mean value statistics)

Decimal number

Cf Confidence interval of Conc. 2 Decimal number

100% 정규화 Conc. 2 normalized to the percent-
age of the total concentration

Decimal number

QC QC and calibration information String, max. 30 characters

QC QC and calibration information String, max. 30 characters

QC QC and calibration information String, max. 30 characters

비고 Comments String, max. 40 characters

강도 Mean value of the measured indi-
vidual intensities

Decimal number

SD (강도) Standard deviation (mean value
statistics)

Decimal number

RSD% Relative standard deviation (mean
value statistics)

Decimal number

날짜 Date of measurement Windows setting for short
date format, e.g.,
2024-01-30

시간 Time of measurement hh:mm, e.g., 14:29

정규화된 강도 (not used in ASpect PQ) /

SD (not used in ASpect PQ) /

RSD% (not used in ASpect PQ) /

질량 (not used in ASpect PQ) /

단위 (not used in ASpect PQ) /

습도[%] (not used in ASpect PQ) /

RHF[%] (not used in ASpect PQ) /

무게 [mg] (not used in ASpect PQ) /
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Field name Description Data type
에러 Error message if an error occurred

during measurement
String

위치 Position of sample on autosampler Integer

사전 DF Pre-dilution factor. Factor by which
the original sample was diluted be-
fore being placed on the autosam-
pler or supplied to the spectrome-
ter, if no autosampler is used. The
factor is required for the calcula-
tion of the concentration of the
original sample (농도 2).

Decimal number

무게 [mg] Initial weight in milligrams. The
mass of the original sample which
was dissolved in sample prepara-
tion (used in the calculation of
conc. 2)

Decimal number

부피 [mL] Volume of solvent used to dilute
the weighed sample portion in mL
(used in the calculation of conc. 2)

Integer

총 무게 [g] Total weighed portion of the sam-
ple and diluent in grams

Decimal number

이름(2) Additional sample name String, max. 20 characters

AS-DF Dilution factor of the autosampler
or dilution system

Decimal number

바탕 교정 Blank correction

꺼짐
No blank correction is performed.

켜짐
For calculating the concentration
of the original sample, the blank
value measured last in the se-
quence is subtracted.

0|1

요소 (not used in ASpect PQ) /

단일 값(강도) Individual values of the intensity
measurements

String of decimal numbers
separated by spaces, max.
1000 characters

배경(강도) Background intensity at the ele-
ment line

String of decimal numbers
separated by spaces, max.
1000 characters

12.4 Fields of the sample information files

Field name Description Data type
위치 Position of sample on autosampler Integer

이름 Name of the sample, standard or
QC sample/standard

String, max. 20 characters

사전 DF Pre-dilution factor. Factor by which
the original sample was diluted be-
fore being placed on the autosam-
pler or supplied to the spectrome-
ter, if no autosampler is used. The

Decimal number
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Field name Description Data type
factor is required for the calcula-
tion of the concentration of the
original sample (농도 2).

단위 Concentration unit of sample. String, max. 10 characters

요소 Unit factor

Factor 1 corresponds to 1 µg/L or
µg/kg, factor 1000 corresponds to
1 ng/L or ng/kg

String, max. 10 characters

유형 Unit type

0 = liquid

1 = solid

2 = liquid gravimetric

Integer

무게 [mg] Initial weight in milligrams. The
mass of the original sample which
was dissolved in sample prepara-
tion (used in the calculation of
conc. 2)

Decimal number

부피 [mL] Volume of solvent used to dilute
the weighed sample portion in mL
(used in the calculation of conc. 2)

Integer

총 무게 [g] Total weighed portion of the sam-
ple and diluent in grams

Decimal number

이름(2) Additional sample name String, max. 20 characters

AS-DF Dilution factor of the autosampler
or dilution system

Decimal number

바탕 교정 Blank correction

꺼짐
No blank correction is performed.

켜짐
For calculating the concentration
of the original sample, the blank
value measured last in the se-
quence is subtracted.

0|1

샘플 유형 Sample or blank

0 = sample

1 = reagent - blank

Integer

원소 Elements or lines to be analyzed in
the sample

전체 = all elements of the method

Element symbols separated by
commas, e.g., Fe, Co, Ni

String, max. 10 characters
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13 Optional FDA 21 CFR Part 11 Compliance module

The optional FDA 21 CFR Part 11 Compliance module for ASpect PQ includes the follow-
ing functions in accordance with the FDA Requirements for Electronic Records and Elec-
tronic Signatures (21 CFR Part 11):
¡ User management
¡ Electronic signatures
¡ Audit trail
¡ AJ File Protection to protect files against intentional and unintentional data tamper-

ing

By default, 6 user levels are created in the user management. The user levels can be
freely configured and supplemented with additional user levels.

If user management is installed and configured, the System menu item in ASpect PQ is
activated, through which the functions of user management can be accessed.

Any change in user data will be permanently saved in an encoded database on exiting
the relevant window.

13.1 User management

13.1.1 User management – Display and settings

User management setups can be made by a user with administrator rights as part of ini-
tial installation of the user management package or at any time thereafter.

An account is created for each user. An account contains a given user profile. Where a
user account is not required any longer, it can be disabled or inhibited. User accounts
cannot be deleted.

} In ASpect PQ, open the menu item System|User Management.
} Alternatively, you can open the user management outside of ASpect PQ via the Win-

dows menu ASpect PQ|User Management.
} Enter the login data of a user with user management authorizations.

ü The User Management window appears.

User Management window The window contains a list with the registered user names and the corresponding full
names. The right-hand side of the window displays the details of the selected user's pro-
file.

Details of the user profile The following data is displayed for a user selected in the list:

Option Description
User ID Login name of user

User level Assigned user level with user rights

Full name Full name of user

E-signature Yes: User is authorized to electronically sign results data.

No: User has no authorization for electronic signature.

Status Active: User name allowed for use (green circle).

Disabled: User name is disabled and cannot be used (red circle).

Passwd. protect. Active: User login requires a password.

Not active: User login is possible without a password.
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Option Description
Click on the padlock icon to open the Modify user data window.
When the padlock is closed, password protection is activated.

Valid until: Indefinitely: Password never expires.

Date/days: User must change his/her password on expiry of specified
term.

The option is not displayed when logging in via Active Directory.

Buttons Button Description
New ... Creating a new user

The Add user data window appears.

Modify ... Change user data for selected table row

The Modify user data window appears for a selected user. The win-
dow can also be opened by double-clicking on the user.

Active users only Show only active users

Audit trail Open event report

Permissions Assign user authorizations in the software

Exit Exit the application

13.1.2 Configuring user levels

As of FDA 21 CFR Part 11 compliance module version 2.0, the user management has a
new feature for setting up the user levels. While the available authorizations of user lev-
els were fixed in previous versions of the software, you can now freely configure the user
levels. In a list of software functions, activate or deactivate the functions that are to be
accessible for a user level.

Number of available user levels By default, 6 user levels are created in the user management. The user levels can be
freely configured and supplemented with additional user levels.
¡ Administrator level (level 0)

The administrator has full rights for user management and can configure user man-
agement, configure rights in the user levels, and create or block users. By default,
the administrator has no authorization for ASpect PQ and cannot log in to the soft-
ware.

¡ Level 1
Users at this level have all authorizations for ASpect PQ for method development
and routine and can configure the software.

¡ Level 2 to 4
Users at these levels have graduated authorizations for analysis operation, whereby
the following applies: Level 2 > Level 3 > Level 4. They do not have authorization to
configure ASpect PQ.

¡ User level 5
Users at this level have authorizations for logging into user management and AS-
pect PQ minimal authorizations, e.g., for auditing purposes.

Optionally, up to 4 further levels (6 to 9) can be created for special configurations.

Configuring user levels } In the User Management window, click on Permissions.

ü The Change user permissions window appears.
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} In the Authorization/Levels matrix, you can enable a function in a level by ticking the
checkboxes. 
If you right-click on a checkbox, you can use the context menu to set or remove all
checkmarks in the level or apply the authorizations of another level.

} If you want to add additional layers to the matrix, click on Configure. Enable the Ad-
ditional user levels (max.4): option and set the desired number in the list.

} If you want to reset the rights assignment to the default settings, click on Configure.
Enable the Reset permissions and levels to default option. If additional user levels
have already been assigned to users, you will be prompted to change the corre-
sponding user profile.

} Each function authorization is assigned an ID. If a user wants to carry out an action
for which they do not have authorization, this ID is displayed in the warning/error
message. You can use the ID to clearly identify the missing authorization. If needed,
activate the Show column "ID" option.

Notes on user rights Individual user rights are linked to the general settings in the user management. You
can access these settings in the User Management window via the Extras|Preferences
menu item.

Permission Description
Skip calibration in-
terval (ME003)

In the user management settings, you can optionally define a validity
period for the calibration. If you have activated this time period and
the user does not have this permission, they cannot start a measure-
ment.

Measurement with
unreleased meth-
ods (categories)
(ME004)

You can assign the Cat. (category) characteristic to the methods when
saving and thus identify methods for use. In user management, you
can specify up to 5 names for categories for which methods are
marked as approved.

If users have this permission, they can start a measurement with a
non-approved method.

Information about the update If you have already set up user management, the new user levels Admin and Level 1 to
Level 4 are assigned to the users. Check whether the set authorizations meet your re-
quirements and change the permissions in the levels. Pay particular attention to the fact
that in the new installation, the administrator only has access to user management by
default and no longer has permissions to use ASpect PQ.

13.1.3 Configure general settings of the user management

In the Preferences window, you can configure the user management in general with the
following options:
¡ Registration and guidelines for the password
¡ Use of data directories
¡ Settings for the use of calibrations and methods
¡ Signatures

The settings apply to newly created user accounts and should therefore be made after
installation, before user accounts are created.

} In the ASpect PQ User Management window, select the Extras|Settings... menu
item.
The Preferences window is displayed.

} Select the action group to be changed on the left-hand side.
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} Perform the configuration. 
Click Default settings to restore the default settings for the selected action group.
The settings of the other groups remain unaffected.

} Click on OK to apply the settings.

User access You can configure the login locally via the user management or via a login server via Ac-
tive Directory.

For local login, select the Local (with user management) option on the User access
page and configure the general guidelines for new logins and passwords:

Option Description
Number of login at-
tempts:

Shows the number of invalid login attempts (max. 10).

If this is exceeded, ASpect PQ terminates after a waiting period and
must be restarted for another login. An entry (warning) is added to
the audit trail file.

Disable account af-
ter failed login at-
tempts

Block the user after exceeding the number of login attempts

Minium user name
length:

Minimum number of characters for newly created user names (max.
10)

Enforce login with
password

A password must be assigned to newly created user names.

Password with let-
ters and numbers:

Only passwords which contain both letters and figures can be issued.
This policy equally applies to changes in password.

Password and user
ID must be differ-
ent

Only passwords which are different from the respective user name
will be accepted. This policy equally applies to changes in password.

User must change
password at next
login is active

By default, new users must change their password the first time they
log in.

Password expires in After the time limit has expired, the user is prompted to change the
password when logging in. The password is then extended by a term
as set in Policies (max. 999 days). This value is then acknowledged as
the default.

Minium password
length:

Minimum number of characters for newly created passwords

Number of characters: 3 to 10

For server-based login, enable the Server-based (with Active Directory) option and
configure the following:

Option Description
Domain name(s) Domain name of the login server

You can specify two servers.

Allow local login if
login server not
reached

If logging on via the server fails, users with the appropriate rights can
log on locally in the user management via the Windows Start menu.
Users must also be assigned a local password for this purpose.

In the user management, authorized users can activate the Local
(with user management) option so that it is possible to log in to AS-
pect PQ locally.

Allow local login
for AJService ac-
count

Activating this option enables AJ Service personnel to carry out main-
tenance on the device without additional support from the adminis-
trator.
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Folders The working directory of the control and evaluation software and the directory for the
audit trail file can be specified.

Option Description
ASpect working di-
rectory

Setting the working directory

The working directory contains a database of methods and sequences
and the results files. The working directory was defined during the in-
stallation of ASpect PQ and can be changed here.

Audit trail Setting the path of the audit trail file

This path may be changed.

Folder with user
database

Display of the user database path

This path may only be changed with the help of the installation pro-
gram.

AJ File Protection Additional protection is provided by the optional AJ File Protection
software. This protects files against intentional and unintentional
data tampering, e.g. deletion or modification of data.

If AJ File Protection is installed, the button is active and indicates the
protection status by a marker. Green – file protection is active; Red –
file protection driver is not active. After clicking the button, a window
appears with a list of protected directories.

Permissions ( Details) In this group, general settings for methods and calibrations are made that affect the au-
thorizations in the user levels.

Option Description
Calibration validity
period [h:mm]:

Optionally specify the validity period of the calibration

If the Skip calibration interval authorization is deactivated for a user
(see User levels), the user cannot start a sequence after the validity
period has expired.

If the Skip calibration interval authorization is activated, the user can
start the sequence. A message is displayed indicating that the validity
period of the calibration has expired.

Method categories
for released meth-
ods

You can enter up to 5 categories here to identify the methods as ap-
proved. You enter the categories in the Cat. field when saving the
method.

If the Measurement with unreleased methods (categories) autho-
rization is deactivated for a user, this user cannot start a sequence if
the associated method is not marked with one of the specified cate-
gories.

Signatures The list shows the signature meanings and the corresponding user level that can be se-
lected when signing.

Button Description
Add Add new signature meaning

After clicking the button, the Edit list of signature meanings window
appears in which you an select a new signature meaning and the valid
user level.

Modify Edit selected signature meaning

Delete Delete selected signature meaning
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13.1.4 Creating a new user account

Only users with corresponding user rights are authorized to create a new user account.
The rights for user management are assigned to the Admin level in the default settings
for the user levels. A new user is configured with corresponding rights in the Add user
data window.

Options in the Add user data
window

Option Description
User ID The user logs in with this name.

Not case sensitive. The minimum length depends on the general con-
figurations of the user management.

Full name Full name of user

This name will serve as a constituent of the electronic signature.

Maximum number of characters: 32

Description Field for notes
The entry is optional.

User level Selection of the user level with the corresponding rights

Password Set a password

Capital lettering and small lettering are distinguished for passwords.
If the password dialog is acknowledged without a password entry, the
password protection will be canceled. The minimum length and other
password policies are specified in the general configurations of the
user management.

Max. password length: 20 characters

Padlock icon Closed: Password protection is activated by assigning a password.

Open: Password protection has not yet been activated.

Password never ex-
pires

Password will remain valid for unlimited time if this box is active.

If it was disabled, the given password will expire within a preset term.

The specified value is sourced from password policies. A user may also
extend his/her password in advance.

This setting is hidden when logging in via the login server and Active
Directory.

User-specific work-
ing directory

A separate working directory is set for the user according to the fol-
lowing schema: \ASpect-Working directory\User name. The directory
structure is created when the user logs on for the first time.

Use e-signature The user is allowed to sign measurement results electronically. The
signature meanings of their user level are available.

Disable user ID Deactivate the user account

User names can be temporarily disabled. Disabling a user account pre-
vents the user name from being reassigned for newly created users.

User must change
password at next
login

The next time the user logs on, they will be prompted to change the
password.

Specifying user data } In the User Management window, click on New ....
The Add user data window appears.

} Configure the settings in the fields and options and confirm by clicking on OK.

ü The new user account appears in the ASpect PQ User Management window.
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See also
2 Configure general settings of the user management [} 145]

13.1.5 Changing an existing user account

You can change the properties of a user account.

} In the User Management window, select the user account and click on Modify ....
The Modify user data window with the account settings appears.

} Configure the settings and click on OK.

ü The changes are applied and take effect the next time the user logs on.

See also
2 Creating a new user account [} 148]

13.2 Changing a password

This function is only available for local login to ASpect PQ or user management. When
logging in via a login server, the passwords and their validity are managed there.

Depending on the specification in the user account, the user must change the assigned
password at regular intervals when logging in locally.

} In ASpect PQ, select the System|Change password menu item.
The Change password window appears.

} Enter the old password and the new password twice and confirm by clicking on OK.

ü If the entry is correct, the Password was changed message appears.

13.3 Viewing, printing and exporting the audit trail

The audit trail file records system events as well as all warning and error messages from
ASpect PQ and user management. To view the audit trail, permissions must be granted
in the user account.

You can open the audit trail in ASpect PQ via the menu item System|Audit Trail or in
the user management by clicking on Audit Trail.
The following functions are available for the audit trail:
¡ Display
¡ Filter
¡ Refresh
¡ Print
¡ Export as CSV file (only if the audit trail was called from the user management win-

dow)

The following parameters are documented in an audit trail file:

Table column Description
Type Indicates the type of an event

An audit trail keeps track of the following types of events and marks
these with symbols: Info, Warning, Error, Login and Logout

Date/Time Date and time of the event (PC clock)
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Table column Description
The [+] and [-] buttons in the table header of both columns are used
to sort the entries by ascending and descending time or date.

Time zone Indicates the time zone to which the time of an event is referenced
(Windows system control)

User Designates the user in login state at the moment of an event.

Source Differentiation according to events in the user management or in AS-
pect PQ

Description Detailed information on the selected event

Selecting a view If you have opened the audit trail in the User Management window, you will see the
events in both ASpect PQ and the user management. In the View list, you can restrict the
display to events in ASpect PQ or administrative events.

If you have opened the audit trail in ASpect PQ with the menu item System|Audit Trail,
only events in ASpect PQ are displayed.

Filtering the audit trail By clicking on Filter you can search for registered users, entry types or time periods. You
can also limit the search to actions relating to methods, sequences, results or work-
sheets. Click on Deactivate filter to remove the restrictions of the set filter.

Updating an audit trail Click Refresh to refresh the audit trail entry list. This may be necessary if further entries
were added to a previously created audit trail display.

Printing the audit trail You can print the audit trail. If you have filtered the entries, only the filtered entries are
printed.

} Start the printout of the current audit trail view by clicking on Print.
The print window will open.

} Select the printout format from the Direct to list.

} Start printing by clicking on Start.
ü The audit trail is output in the selected output format.

Exporting the audit trail You can export the audit trail entries to a CSV file. The export function is only available if
the audit trail has been opened in the user management. If the filter is activated, only
the filtered entries are exported.

} Click on Export to open the Save as window.

} Enter a path and the name and confirm by clicking on OK.

ü The audit trail file is exported.

13.4 Electronic signatures

Results data can be signed electronically in ASpect PQ. A signature will close work on a
particular file so changes in this file made at a later point in time will cause an invalid
signature state. Signature meanings and their assignment to an authorization level are
created in the general settings of the user management. The setting that a user can sign
a document is configured in the user account. A user can therefore sign a document if
this function has been activated in their user account and if signatures are provided for
their authorization level.
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A signing procedure will encode a given file and assign to this file a signed state and the
data of the signing user. In addition, an encrypted signature file is created with the same
name as the results file, but with the file extension ".sig". It contains the check sums of
the related results file, including those of (if included) a spectrum file.

A file may be signed by more than one user.

See also
2 Configure general settings of the user management [} 145]

2 Configuring user levels [} 144]

13.4.1 Signing measured results

Measurement results files can be provided with an electronic signature in the 수락 win-
dow after the measurement or after the file is loaded at a later time by users with the
appropriate rights.

Options in the 수락 window Option Description
사용자 ID Login name of the current user

The user name may be changed. This makes signing by other users
possible.

비밀번호 Password of the user

의미 The meaning of signatures

The list of signature meanings is defined by the administrator of the
user management.

비고 For optional comment (max. 256 characters)

수락 Sign document with the settings made above

Signing results } Display measurement results for signing in the main window of the software.

} Select the 시스템 |결과 승인 menu item.

} Enter user name and password.

} Select signature meaning.

} Click 수락.

ü You will be asked whether the signature should be granted or the process should
be canceled. Successful granting of a signature will be confirmed.

See also
2 Creating a new user account [} 148]

2 Configure general settings of the user management [} 145]

13.4.2 Displaying signatures

When previewing or printing signed results data, a Signatures section is appended to
the end of the report. This contains all electronic signatures of the corresponding file:

Option Description
Issued by Full name and login name of the user who signed the file

Signed on Date/time of signature granting

Status The signature state may take on one of the following meanings:
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Option Description
Valid 
Signature and results data are complete and correct. Calculated check
sums of a file reveal no variance against the check sums contained in
the signature file at the moment of signing.

Invalid (missing or invalid signature file)
The signature file associated with the record was not found or is cor-
rupt.

Invalid (TPS data)
The results file was changed after signing. Comparison between
newly calculated check sums and previously saved check sums reveals
variances.

Invalid (SPK data)
The file with the raw spectra data was changed after signing. Com-
parison between newly calculated check sums and previously saved
check sums reveals variances.

Meaning The meaning of signatures

Comment Optional comment in the signature

13.5 AJ File Protection

The optional AJ File Protection software protects files against intentional and uninten-
tional data tampering, e.g. deletion or modification of data. A filter driver allows direc-
tory access by authorized applications, access by other applications is blocked. The func-
tionality of virus scanners and professional replication, synchronization or data backup
software is not impaired if Microsoft standards are complied with.

AJ File Protection must be installed and configured by the system administrator. The in-
stallation requires administrator rights.

A detailed description of the installation and configuration of the software can be found
on the installation data medium.

In combination with the separate rights for automatically saving and exporting, the AJ
File Protection software guarantees complete data privacy for method creation, data ac-
quisition and evaluation.



ASpect PQ Annex

153

14 Annex

14.1 Overview of markings used in the display of values

Comment Meaning Values Edition
> Cal The mean value is larger than the

working range of the calibration
curve.

Mean val-
ues

Process and re-
sults window

< Cal The mean value is smaller than the
working range of the calibration
curve.

Mean val-
ues

Process and re-
sults window

< LOD The value is smaller than the limit of
detection.

Mean val-
ues

Process and re-
sults window

< LOQ Sample value is less than the limit of
quantitation and greater than the
limit of detection

Mean val-
ues

Process and re-
sults window

RSD! Sample mean or standard mean is
outside the range of the specified rel-
ative standard deviation

Mean val-
ues

Process and re-
sults window

RR! Sample mean or standard mean is
outside the range of the specified rel-
ative range

Mean val-
ues

Process and re-
sults window

Factor! Limit of recalibration factor for the
calibration curve was exceeded

Calibration
curve

Process and re-
sults window

R2(adj.) or
R

Coefficient of determination of the
regression R2(adj.) or R (depending
on the selection in the 옵션|분석 시
퀀스 window) of the calibration
curve falls below the specified value

Calibration
curve

Process and re-
sults window

Autosampler ad-
justment window
교정

#MAN. Sample single value or standard sin-
gle value was manually excluded
from the calculation of the sample
means

Sample sin-
gle values

Autosampler ad-
justment window
단일 값 샘플링

#KOR. Sample single value or standard sin-
gle value was automatically excluded
from the calculation of the sample
means by Grubbs outlier test

Sample sin-
gle values

Autosampler ad-
justment window
단일 값 샘플링


	 Table of contents
	1 ASpect PQ software
	1.1 Data protection information
	1.2 Starting ASpect PQ
	1.2.1 빠른 시작 window
	1.2.2 Starting with a worksheet
	1.2.3 Starting without a worksheet
	1.2.4 Opening a second instance of ASpect PQ
	1.2.5 Locking ASpect PQ

	1.3 Exiting ASpect PQ
	1.4 General information on operation
	1.4.1 The workspace
	1.4.2 The Help function
	1.4.3 Overview of the menu bar, toolbar and icon bar
	1.4.4 Frequently used control elements


	2 Worksheets
	2.1 Creating a new worksheet
	2.2 Editing a worksheet
	2.3 Loading a worksheet
	2.4 Deleting a worksheet

	3 Methods
	3.1 Creating, saving and loading methods
	3.1.1 Creating a new method
	3.1.2 Saving a method
	3.1.3 Loading a method

	3.2 Specifying method parameters
	3.2.1 Specifying analysis lines (기법|선 window)
	3.2.1.1 Inserting analysis lines into the line table
	3.2.1.2 Measuring lines simultaneously
	3.2.1.3 Defining your own line favorites
	3.2.1.4 Defining internal standards

	3.2.2 Configuring parameters for plasma and transfer optics (기법|플라즈마 window)
	3.2.3 Configurations for sample introduction (기법|샘플 전달 window)
	3.2.4 Evaluating peaks (기법|평가 window)
	3.2.4.1 Spectral corrections with Least Squares Model
	3.2.4.2 Interelement correction

	3.2.5 Entering calibration parameters (기법|교정 window)
	3.2.5.1 Specifying stock standards
	3.2.5.2 Entering the calibration table

	3.2.6 Specifying statistical analyses (기법|통계 window)
	3.2.7 Specifying quality control (기법|QCS window)
	3.2.8 Specifying quality control (기법|QCC window)
	3.2.9 Specifying output formats for results (기법|출력 window)


	4 Sequences
	4.1 Creating, saving and opening sequences
	4.1.1 Creating a new sequence
	4.1.2 Saving a sequence
	4.1.3 Loading a sequence

	4.2 시퀀스 window
	4.3 Specifying measurements and actions in a sequence
	4.4 Selecting elements/lines for a sample analysis/action

	5 Sample information data (sample ID)
	5.1 Creating, saving and opening sample information data
	5.2 샘플 ID|샘플 정보 window
	5.3 Specifying sample information

	6 Performing analyses and calculating results
	6.1 Overview of the menu commands and buttons for starting the analyses in the main window
	6.2 Switching on the spectrometer and igniting the plasma
	6.3 Extinguishing the plasma and switching off the spectrometer
	6.4 Starting a measurement routine
	6.5 Displaying and saving the results during the analysis run
	6.6 Interrupting and continuing the analysis sequence
	6.7 Repeating actions of the sequence
	6.8 Reprocessing analysis results
	6.9 Evaluating measurements parallel to running analyses (offline mode)
	6.10 Displaying results and analysis progress in the main window
	6.10.1 시퀀스/결과 tab
	6.10.2 시퀀스 tab
	6.10.3 결과 tab
	6.10.4 Overview tab

	6.11 Displaying and editing sample single values
	6.12 Displaying and editing intensity spectra
	6.12.1 Displaying spectra – 스펙트럼 편집 / 디스플레이 window
	6.12.2 Evaluating the peak and determining the background correction – 스펙트럼 편집|처리 중 window
	6.12.3 Removing spectral interference – 스펙트럼 편집|스펙트럼 교정 window
	6.12.3.1 Creating a correction model for spectral corrections
	6.12.3.2 Finding lines – 스펙트럼 편집|선 식별 window


	6.13 Recording an overview spectrum

	7 Calibration
	7.1 Graphic presentation of calibration curve
	7.2 Displaying calibration results
	7.2.1 Calibration – 표 tab 
	7.2.2  Calibration – 잔여물 tab
	7.2.3 Calibration – LOD/ LOQ tab 
	7.2.4 Calibration – LOD/ LOQ tab 

	7.3 Editing the calibration curve

	8 Quality control
	8.1 Parameters of QC charts
	8.2 Entries and limits of the QC charts
	8.3 Displaying QC charts

	9 Controlling and monitoring spectrometer and accessories
	9.1 Spectrometer
	9.1.1 Configuring spectrometer parameters and testing functions
	9.1.2 Diagnosis of device parameters
	9.1.3 Performing continuous peak measurements
	9.1.4 Recording signal progression

	9.2 Plasma
	9.2.1 Igniting the plasma and setting up the plasma conditions
	9.2.2 Checking the sample introduction and the pump
	9.2.3 Adjustment and optimization of plasma

	9.3 Autosampler
	9.3.1 Displaying the connected autosampler
	9.3.2 Configuring the autosampler rack
	9.3.3 Technical parameters of the autosampler
	9.3.4 Testing the autosampler functions
	9.3.5 Displaying the sample positions on the autosampler
	9.3.6 Dilution function

	9.4 Recirculating chiller

	10 Data management
	10.1 Print functions in ASpect PQ
	10.1.1 Print analysis results
	10.1.2 Print further analysis parameters and settings
	10.1.3 Report templates

	10.2 Data management for all data types in ASpect PQ
	10.2.1 Managing methods and sequences
	10.2.2 Managing results files
	10.2.3 Exporting line/wavelength files
	10.2.4 Managing correction models
	10.2.5 Deleting correction spectra
	10.2.6 Importing report templates
	10.2.7 Managing line favorites
	10.2.8 Importing, exporting and deleting worksheets

	10.3 Saving results in ASCII/CSV format
	10.4 Specifying units of measurements
	10.5 Managing databases for stocks and QC samples
	10.6 Creating predefined comments
	10.7 Using the Windows clipboard

	11 Customizing ASpect PQ
	11.1 View options
	11.2 Storage paths
	11.3 Export options
	11.4 Options for continuous ASCII export
	11.5 Options for analysis sequence
	11.6 General settings for calibration and blank correction

	12 Setting up data exchange with an external job management system
	12.1 Exporting measurement results
	12.2 Importing sample information files
	12.3 Results export fields
	12.4 Fields of the sample information files

	13 Optional FDA 21 CFR Part 11 Compliance module
	13.1 User management
	13.1.1 User management – Display and settings
	13.1.2 Configuring user levels
	13.1.3 Configure general settings of the user management
	13.1.4 Creating a new user account
	13.1.5 Changing an existing user account

	13.2 Changing a password
	13.3 Viewing, printing and exporting the audit trail
	13.4 Electronic signatures
	13.4.1 Signing measured results
	13.4.2 Displaying signatures

	13.5 AJ File Protection

	14 Annex
	14.1 Overview of markings used in the display of values


