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statement

This manual is for the user to understand, use and maintain the standard data

demonstration of the Kromstation, rather than its own business and special purpose manuals.
The contents of this manual are subject to change without notice.

When this manual was published, it was considered accurate and complete after careful
review. It is not responsible for possible errors and accidental or recurring injuries of the

manual that cause concern.
In any case, it is not responsible for the use of this manual and equipment.

No unit or individual may copy, reprint or reprint all or part of this manual.
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1. What is Kromstation

Through Kromstation, a personal computer can be used to control the liquid chromatography and

complete various operations. Such as instrument control, data acquisition and data evaluation.

1.1 Features of Kromstation

® GLP/GMP Support Function

The audit trail and electronic signature comply with CFDA's data integrity management regulations.
Information such as data measurement method, date/time, operator name, and chromatogram can
be saved immediately.

®  Security Support

The system management function can meet the security requirements of various workflows.

These functions provide multi-level access management and electronic approval of the analysis data
stored in the database.

®  Audit Tracking Support

Detailed user information (such as methods, data and system operations) can be saved to create and
manage an appropriate audit history.

® Flexible Report Templates

The report can be customized according to the purpose of use, and a variety of different items can

be combined.



2 Software Overview

This chapter introduces the features and components of Kromstation in detail. Applies to:
iChrom 5100 series liquid chromatography system;

EClassical 3100 series liquid chromatography system;

EClassical 3200 series liquid chromatography system;

Agress 1100 series liquid chromatography system;

And A/D conversion system, etc.

Additional data processing module (can be purchased separately);

Diode Array Detector (DAD) Spectral Processing Module;

Gel Permeation Chromatography (GPC) processing module;

® & 6 6 O O ¢ o o

System Stability (SST) data processing module;

In theory, Kromstation workstation can control 4 sets of instruments or equipment at the same time.

2.1 Operating System

The Kromstation Chromatography Data Workstation requires the operating system to be Windows

10 and above (eg Windows 10, Windows 11) , 64-bit.

2.1.1 Hardware Requirements

® Minimum hardware requirements: Intel Core 2 CPU, 8G memory ( PDA module requires 16G
memory or above ), C drive 4G or above, Kromstation installation path data storage space,

reserved based on customer actual experimental volume, recommended 50G or above.



Minimum display resolution: 1024x800, 64K color (16-bit true color).

Requirements for computer accessories: at least one USB interface for encryption lock
(Hardware Key), at least one network interface (LAN) for device communication, and one

USB interface for installing software.

Network management requirements: It is recommended that the computer used to connect the
high-performance liquid chromatograph is not connected to the network. If it is necessary to

connect to the Internet, please complete the connection work under the guidance of the engineer.

2.1.2 Software Requirements

Confirm that the operating system used to run Kromstation Chromatography Data Workstation

is genuine;

Confirm that the firewall of the operating system is turned off;

Set the option of "Put the computer to sleep" in the operating system to "Never";

Set the properties of the network adapter, and confirm that "Allow the computer to turn off this

device to save power" in the "Power Management" option of the network adapter is not selected;

It is not recommended to install anti-virus software on the computer used to connect to the
high-performance liquid chromatograph, and it must be ensured that the mobile storage device

used for data copy does not contain any computer viruses.

2.2 Introduction to Workstation

2.2.1 Installation

The installation software of Kromstation Chromatography Data Workstation is a USB flash drive.

Insert the installation USB flash drive into the USB interface. After a while, the system will

automatically enter the installation program. At this time, the installation program will create an

installation wizard to guide you through the installation of this workstation. If it does not pop up



Installation prompt, please double-click the drive letter where the U disk is located, and then follow

the prompts to install.

Caution: Be sure to insert the dongle provided with the workstation into the USB port of the

computer before running the software.

2.2.2 User Login

After the dongle is inserted into the computer, double-click the desktop icon el of the computer,
and the workstation enters the startup state. After the startup is completed, it enters the user code

dialog box, as shown in Figure 2-1.

User Code

Current User Code
I |- | |- | |- | |

OK Cancel

Figure 2-1  User code dialog

Enter the user code and click "OK" to enter the "Create User" interface. The user role created this
time is "Administrator". Enter their "Username" and "Password" and click OK. As shown in

Figure 2-2.

Create User

Usemame| |

Role | Agministrator |

Description | |

Pazzword | |

Confnm
Pazzword | |

OK




Figure 2-2 Create User Interface

Enter the login interface. As shown in Figure 2-3. After entering the password, click "Confirm" to

log in to the workstation.

-v-lé‘- Kromstation

2/ |
8 |

Figure 2-3 User login interface

2.2.3 Setting User Accounts

[ J
After starting the software, click the icon #% on the initial interface or click the "User Account"
option in the "System" drop-down menu to activate the user account window, and you can "Add",
"Edit", "Delete" and "View" the user account and so on. The account created when logging in for

the first time is an administrator. As shown in Figure 2-4.

User Account

UserAccount UserRole

I Fip

Figure 2-4 User account edit window
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Through this window, users can create three user roles with different permissions, as shown in

Figure 2-5.

User Account

Restrictions

User
User Name: I | Validity
Jin Length:
Description: [ | _—
farning Days:
New Password [ |
Confirm Password: [ |

User Privileges

System Privileges

Set User Privileges
Add Delete
Add Privileges

Add Project

444 Report Methods
Edit Privilegzs

Edit Instrument Methods
Edit Sequencas

View Privileges

Open Configuration

Control Privileges
Backups Data

Instrument Instrument Instrument3

1

1

0

Day

Byte

W

Day

(O Assessor

O Anatyst

User Role
Instroment4 @® Admine
Delete Privileges
View Other Edit Other Delete Project

Add Instroment Methods Add Analyze Methods

Add Sequences

Edit Analyze Methods Edit Calibration Methods

Edit Chromatogram Edit Other User Data

Turn on audit trace

Post Processing Check and Sign

Save Cancle

Choose Calibration

Edit Report Mathods

Figure 2-5 User account edit window

"User" can edit user information in this module;

"Password Restriction" can impose certain restrictions on the password;

"User Permission": Set usage permissions for the user.

When creating a new user role with administrative authority, you can set its access to software

functions according to the role.

For the permission settings of different roles, please refer to the following table:

Permission module

Role

IAdministrator

Auditor

Analyst

System Authority

Instrument 1

\/

\/

\/

Instrument 2

Instrument 3

Instrument 4

Create a new user

X
x
X
\/

X|X|X]|X

X|X|X]|X

11



Delete user
View other user accounts
Edit other user accounts
Remove Permission Delete project
new reject
New instrument method
New analysis method
New calibration method
New report method
New sequence
Edit instrument method
Edit analysis method
Edit calibration method
Edit report method
Edit sequence
Edit Chromatogram

Edit other user
chromatograms

View/Open Open configuration
Permissions Open audit trail
Backup project
Control Permissions Import project
Electronic signature

User Set
Permissions

New Permission

Edit Permissions

olo|o|o|o|jo|jo|o|jo|o|o|lo|x|x|Xx]|Xx

L |2 |||l |||l |<|<L|0|0 |0 |<|X

o

L |2 |2 |2 |2 | 2 |2 |2 |2 |2 |2 |22 |2 |2 |2 |2 |2 |2 |22 |<2|<2|<2

<2 |0 |0 |<|=<]| O

X|X|X|©|©e

Annotation:
\: User role enabled permissions by default, can be disabled.
0: The permissions that the user can open.

x: Permissions that the role does not have.

2.2.4 Instrument Configuration

The instrument that needs to be controlled can be added in the system configuration window. After

verifying the system configuration, the instrument can be controlled through the workstation to

realize the functions of instrument control, data acquisition and evaluation. Click icon 0 or click

12



the "Configuration" option in the "System" drop-down box, as shown in Figure 2-6.

K Kromstation - 1

System | Langage Help

Uszer Accounts 'I
LP

:E;T-II
()
e

User Details
Confignration

& Lk Do Be

Units Setup » feml

GLP Options >

rument 1

£m

Audit Trail
Sl User —

Figure 2-6 Login interface-system configuration

1 D

After clicking, the system configuration window appears, as shown in Figure 2-7.

System Configuration

Set up modules and systems Instrument Hum
No. Use Serial Nomber System 1 System 2 System 3 System 4

Ausiliary e +

Detactor Instrument Ty Lc

Fraction Collector * B

e From

Thermostat A5
Ausiliary
Detector
Fraction Collector
e
Thermostat

Add Del Settings Instrument Num | f 5
oK Cancle

Figure 2-7 System configuration window
Click the "Add" button in the lower left corner, and the available control module window as shown

in Figure 2-8 will appear.
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Vailable Control Modules

Fler | | Clear Fold
Module Name Status Dealers Annotation Module Type )
AR
Anxiliary
= Detector
AD Controller Already instal . Inchides AD instrument Suitable for AD module
ELSD Controller Already instal . Inchides ELSD instrment Suitable for ELSD module
FLD Controller Already instal . Inchides FLD instrument Suitable for FLD module
FDA Controller Already instal . Inchides PDA instruments Suitable for PDA module
RID Controller Already instal . Inchudes R instroment Suitable for FLD module
= Fraction Collector
FC Controller Already instal . Inciudes EClassical 3130 series . Suitable for FC module
= Lc
Agress 1100 Already instal . Inchudes Apress 1100 series ins...  Suitable for Agress 1100 mo...
EClassical 3100 Already instal . Inciudes EClassical 3100 series . Suitable for EClassical 3100 .
EClassical 3200 Already instal . Inciudes EClassical 3200 series . Suitable for EClassical 3200 .
iChrom 5100 Already instal . Inctudes iChrom 5100 series in . Suitable for iChrom 5100 mo..
RC 3100 Already instal . Inciudes RCI100 instrument Suitable for RC3100 module
Thermostat v
==

Figure 2-8 Available control module window

Select the "iChrom 5100" icon and click the "Add" button below to pop up the iChrom 5100

configuration window shown in Figure 2-9.
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LC

Type: | PS101 > SN: P_5101-
Detector

Type: | D101 v §N: D-5101-
Thermostat

Type: | 05101 - SN 0-5101-

Manager

Type: |M3101 ~ SN: M-3101-

Sampler

Type: |53101 ~ SN §-3101-

| AutoDetect

Figure 2-9 iChrom 5100 configuration window
Select the type of each part of the instrument and key in the corresponding serial number.

Caution: The method of adding other modules is the same as iChrom 5100.

Click "Verify System Configuration” to pop up a dialog box of whether the system connection is

successful, as shown in Figure 2-10.
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iChrom 5100

[Instrument Types] [Status]
F5101 Success
D510 Success
05101 Success
M5101 Success
55101 Success

Figure 2-10 System connection status verification

After the instrument is successfully connected, click "OK" in the iChrom 5100 configuration

interface, select the system you want to load, and click ' . All instrument modules are loaded

successfully, as shown in Figure 2-11.

System Configuration _ 5

No  Use Secial Nuarber System1 | X System2 X System3 X Systemd
Ausiliary e =
Detector Instrument Ty LC
Fraction Collector * b= 4
L From
S iChom3100 1 iChrom 5100 L s
5;'11(::1 :"“"“ : $5101 iChrom 5100
o‘jml sysml i
P'jlol S"’“’“ . MS101 iChrom 5100
B ystem = Detector
s System 1 D310l iChrom 5100
Hhemostat Fraction Coflector
- e
P5101 iChrom 5100
Il | o roemen
o510 iChrom 5100
Add Del Setings stument Num | 1 %
OK Cancle

Figure 2-11 System configuration window

Caution: Other module configuration modes are the same as iChrom 5100.

16



2.2.5 Method Unit Setting

¥ Kromstation - 1

System | Language Help
&

User Accounts —
& @ O

-

& User Details

{:} Confignration

9, Units Setup » fem 1

[l GLP Options iment 1 >
= Audit Trail

=  Switch User

Figure 2-12 System unit setting

Click "Unit Settings" under "System" and select "System" to open the method unit setting window.
You can select the unit of use for flow rate, pressure, temperature and other related information, as

shown in Figure 2-13.

® Method Unit Setting

Click "Unit Setting" under "System" to open the method unit setting window, and you can select the

units of flow rate, pressure and temperature.

17



Base Uints

Flow Rate Uints mL/min ~

Pressure Ulnts MPa ~

Temperature Uints || °C ~

Inj. Volume Ulnts ul ~

Single Ulnts

Signal Units mAU ~

X Axial Uints

Time min ~

Other Ulnts

Display Area in 5 ~

Display W03 in mift ~

Display Drift in min ~
OK Cancle Default

Figure 2-13 Method unit setting window

2.2.6 GLP Options

Click E"—’ the icon or click the "GLP option" option in the "System" drop-down box, as shown in

2-14.

K- Eromstation - 1

System | Lanmuape Help

o User Accounts Bl 9 o

a . P LOG

& User Details

{:} Configuration

% UnitsSewp  » feml S

G, GPOptons || .

=1 Audit Trail

- Switch User P —————

Figure 2-14 Login interface-GLP option

After clicking, the following GLP option window appears, and the user selects the desired option

and clicks the "OK" button. As shown in Figure 2-15.

18



GLP Opticns

[] Aflow Chromatogram GLP pattern
[] Chromatogram is not be generated after collection
[] Disable the user name list in the login dislog box
[] Ask for Reason of File Change
The reazon for the file change must not be empty

OK Cancle

Figure 2-15 GLP option window

2.2.7 Audit Trail

Select "Audit Trail" under "System" on the system login interface or activate the shortcut button

icon on the top of the window, as shown in Figure 2-16.

K Kromstation - 1

System | Language Help

L )

e UserAccounts 9] l_E' 9 o

~ _ LP ‘Loc

am  User Details

-ﬂ- Configuration

9,  Units Setup y fem 1 S
[, GLP Options rument 1
[E,  Audit Tl

=  Switch User

Figure 2-16 Workstation Audit Trail

Click "Audit Trail" to view all the operations on the workstation and export the results, as shown in

Figure 2-17.
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Audit Trail

- o

Time: [20220620000000 @+ - 0220621000000 B ] Anlyst: | All v|  Project Al ©

Instrument: System Systeml System? [ System3 System!  Description: I:l Select. Export
Time Anlyst  Rols Instrument Project Moduls Description User  Computer A

6202022181829 |1 Adm.. |System System | Open Audit Trail el | DESKTO... | Krom
2 |620202218:1825 |1 Adm... |System System | Open Audit Trail elit... | DESKTO...|Krom
3 6202022181622 |1 Adm...|System System | Login Succeed elit.. | DESKTO... | Krom
46202002 18:16:48 System System | Start System, Verson: 2.0.0.40 efit.. | DESKTO... | Krom
5 |6202021811:12 |1 Adm.. |System System | End System elit.. | DESKTO... | Krom
6 6202022180534 |1 Adm.. |System Configur.. | CloseSystem Config window el | DESKTO... | Krom
7620202180407 |1 Adm... |System Configur.. | Close(iChrom 5100 Configl Window elit... | DESKTO...|Krom
8 |620202218:0407 |1 Adm...|System Configur.. | Sample aumber be sef to 55101000 elit.. | DESKTO... | Krom
0 [620202018:0407 |1 Adm.. |System Configur.. | Manager mumber be set to M3101000 efit.. | DESKTO...|Krom
10 (6202022180407 |1 Adm.. |System Configur . | Thermostat number be set to 03101000 elit.. | DESKTO... | Krom
11 (620202180407 |1 Adm.. |System Configur.. | Detector mmber be set to D3101000 el | DESKTO... | Krom
12 (620202180406 |1 Adm... |System Configur.. | Pump mumber be set to; PS101000 elit... | DESKTO...|Krom
13 (6202022180405 |1 Adm...|System Configur... | Open iChrom 5100 ConfigWindow elit.. | DESKTO... | Krom
14 (6202022180405 |1 Adm.. |System Configur.. | Add available control module window efit.. | DESKTO...|Krom
15 (620202180404 |1 Adm.. |System Configur.. | Open available control module window. elit.. | DESKTO... | Krom
16 (6202022180348 |1 Adm.. |System Configur... | Open system configuration window el | DESKTO... | Krom
17 |620202218:0305 |1 Adm... | System System | Login Sucessd elit.. | DESKTO... | Krom v

< >
Total 343 records, 50 records per page, total 7 pages | ¢

Figure 2-17 Workstation Audit Trail window

2.2.8 Switch Users

Click "Switch User" under "System" on the system login interface to switch user accounts, as shown

in Figure 2-18.

K Kromstation - 1

-

&P L2 Do

&m

Swztem | Lanmage Help
L

User Accounts =
- 5.0 0

User Details

Configuration
Units Setup y fem 1
GLP Options rument 1
Aundit Trail

E

Switch Tser ‘—

Figure 2-18 Switch users window

After clicking "Switch Users", select whether to switch the user account. Click "Yes" to enter the

initial login interface for user selection, as shown in Figure 2-19.

20



Kromstation

Are you sure you want to switch accounts?

Yeg Mo

Figure 2-19 Prompt to switch account
2.2.9 System Login

Click "System x" on the system login interface to enter the corresponding system, as shown in

Figure 2-20.

K Kromstation - 1

System  Languape Help

& allEEOO

System 1

Instrument 1

Figure 2-20 Main Window-System Login Window

The first row of the main window is the main menu bar. All settings need to be made under each

submenu before logging in.

Shortcut icons of common menus in the main window:

User account configuration
a0 &

User details

Instrument catalog configuration

o

&m)

i GLP model

21



Workstation Audit Trail window

7

Help window

Program information, version number and copyright information

display

Before logging in to the system, you need to click the drop-down triangle on the right side of the

project dialog to select an existing project. As shown in Figure 2-21.

Project Mame:

DEMO PDA e

Figure 2-21 Select project

If there is no project in the system, click "Project Management". Enter the project management

window, name in the project name column and click "New Project" in the lower left corner to create

a new project. At the same time, you can also delete the project in this window. As shown in Figure

2-22.

Project

DEMO | New Project |
Delete Project
Import Project

Backup Project

oK Cancel

Figure 2-22 New project

After the project is completed, return to Figure 2-20 and click "System x" to directly enter the
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instrument control window. The workstation allows to display no more than 4 analysis windows at
the same time, and the number of windows displayed can exceed the number of instruments actually

purchased, but does not exceed the maximum display volume.

Figure 2-23 shows the instrument control window after logging in to the workstation.

# Kromstation Instrument! -1-1

v

Aealysis | Dats Proscsssing  Cabbmtion

I -
Sead Rua Sup Abont A
AmaiyMathod | Cheomstogrn Fils Nusse
Totruement] - 2022 06_2018_30_12
CalibMehod | [%e-*R ?
RepertMethod | Coumer |1 Sovds [
Sample D Sample
Amouat [0 15TD1 o
Use Amssampler Diviicn 1
Bottle No. |1 B o Vohmelal) [0
Ll [Hone v SumpleType |Usiooun
Comments
PostRua [ Print [ Prist to PDF Savess | D:Kromstation! Browse v
Inst method:Noss  Asalyis mathods None
Tme 0w I |mn Sgal[0 |t [1000 ] mau s [0 | [50 =l |

Daia Collecion

Figure 2-23 Instrument control window

/A

[ Caution] The main window has a higher level than other windows. When the

main window is closed, all other windows linked to the workstation will be closed.

3 Method

The method includes all data acquisition and data analysis parameters, as well as the pre-run and

post-run parameters required to analyze certain specific samples.

3.1 Composition of the Method

Methods are generally named in Chinese and English, numbers, special symbols, etc. The content

related to the method exists in the directory as an independent method file. A complete set of
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methods is mainly composed of four parts:
Instrument method,

Analysis method,

Calibration method,

Report method.

3.2 Instrument Method

Develop the parameters of the control instrument or each component. In liquid chromatography,
parameters such as mobile phase composition, flow rate, injection volume, detector wavelength and

other parameters can be controlled by pumps, samplers, column ovens and detectors.

3.2.1 LC gradient settings

The instrument method generally consists of five parts: LC gradient, detector, thermostat, auxiliary

equipment and autosampler. Each part can be edited separately.

Take 3200 binary high pressure as an example, modify the percentage of pump A solvent in the
mobile phase in the gradient table, and the percentage of pump B solvent in the mobile phase can
be automatically generated. The flow rate in the gradient table is the total flow rate of the two pumps
A and B, As shown in Figure 3-1. The graph at the bottom left of the gradient table shows the flow

rate and the time-varying curve of A and B two-phase components.

24



Inst. Method Setup - default

+ L i Detector(Chrom 5100) Themnostat Aux AS
Gradient Table Gradient Options
= - — - -
#  Timelmin] A[%]  Flow[ml/min] Il\vl.i.uPre. 0.0 |pPa] MaxPre [200 |[MPa]I
Eal P 10000 |0.000
2 SolventA [A |
SolventB B
Solvent C C
SolventD D
= A (o]
100 Clean Pump Head No Purge ~
80
60
0
40
20
(]
0 0.1 0.2 0.2 04 0.5 0.6 0.7 0.8 0.9 1
Method Name  [default | [B save || cancat

Figure 3-1 Gradient table settings

® The minimum input value of time is 0.1min, the minimum value of percentage is 0.01%, and

the minimum value of flow rate is 0.001mL/min.

® [n the "Gradient Options" dialog box in the gradient table, you can set the maximum and

minimum pressure.

System pressure setting: Click the "Gradient Options" dialog box in the above gradient table to set

the maximum and minimum pressure.

3.2.2 Detector Setting

Click "Detector” in "Instrument Method" to enter the dialog box of detector setting, as shown in

Figure 3-2. In the "Control Parameters" tab, you can set the acquisition wavelength, acquisition

frequency, response time, light source status, etc.; click "Read detector parameters" to monitor the

number of light source turns on, running time, etc.
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Inst. Method Setup - default x

LC Gradient DetectorfChrom 5100} Thermostat Aux  AS
{ Control Parameters | Time Program

= Basic Deuterivm Lamp Tungsten Lamp

2 WL{nm) 254 Status: oN v Status: OFF v
AUFS Swwitch Times 0 Swvitch Times:
RTG) Ruaning Time: 0 Runing Time:
Rate (Hz) 20 -

Wacning: Do aot switch deuterium lights frequently.
Deuterium light will take about 30 seconds to tum on.

Read

Method Name  [default | B save Cancel

Figure 3-2 Detector acquisition condition setting

The time wavelength program can be set in the "Time Program" tab, as shown in Figure 3-3.

Inst. Method Setup - default

LC Gradiert Detector(Chrom 5100)  Themostat Aux  AS

Control Parameters  Time Program

&

5 £ Timelmin] WL Reten Time[min] WL [nm]
1 nitial 100 205
2 [100 200
3 (300

Use Time Program

Method Name  [default | [2 sae ]| caneat

Figure 3-3 Time wavelength program setting

If the method is to be carried out in accordance with the set time program, the box in front of

"According to Time Wavelength Program" should be marked with "".

3.3 Analysis Method

This part is used to describe the information related to the method and to set the automatic

integration method.

26



3.3.1 Measurement

Click "Analysis Method" to enter the analysis method setting dialog box. In the "Measurement" tab,
you can describe the chromatographic analysis conditions. This item will appear in the report
description. At the top right, "Enable automatic stop" can be checked to set the method Running
time. When calculating column efficiency, you need to set the column length, non-retention time

and other information, as shown in Figure 3-4.

Analy. Method Setup - default

Measure  Advanced Integration

Column [

Enable Autostop

Run Time:

EN

Unsetained Time

Column Length[mm]

Mobile Phase

Pressure

Detection

|
|
|
Flow Rate |
|
|
|

Temperature

Note

sitosans B || oo

Figure 3-4 Analysis method setting dialog box

3.3.2 Advanced

Click the "Advanced" tab in the analysis method setting dialog box, as shown in Figure 3-5, you

can collect the pressure, flow rate, and temperature in the spectrum.

Analy. Method Setup - default

WMeasure | d' Integration
= Aux Signal Store
B
it e o o
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Figure 3-5 Advanced condition setting dialog
3.3.3 Integral Setting

Click the "Integration" tab of the analysis method setting dialog box to set the integration parameters

of the generated spectrum, as shown in Figure 3-6.

Analy. Method Setup - default

Measure  Advanced Integration

+
=3

Detector | Detector 1 ~

Cheomatogrem Operaticn Grp. Time Afmia] Time Blmi] v
B [ Minimal Peak Wid
Miimnal Peak Height
Minimal Peak Area

it e B s o

Figure 3-6 Integration event setting dialog

A\

[ Caution)

€ Integration events can only be selected from the drop-down options
of "Chromatogram Operation''.

€ "Time A" is the start time of the event, and "Time B" is the end time
of the event. If the "Time B' input is 0, the default is the end time of
the spectrum.

€ The unit of the entered value is the default unit of the software and

cannot be modified.

3.4 Calibration Method

Quantitative calculations are mostly carried out through calibration files, and the calibration curve

in the calibration file is the basis for quantitative calculations. The calibration curve is divided into
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two types: one is the calibration curve of the external standard method, and the other is the

calibration curve of the internal standard method.

3.5 Reporting Method

Set the report format and report content in the report setting window that pops up.

3.6 Method Status

A method has two states:
Storage method: This is a method stored on a computer disk.

Current method: When the saved method is recalled from the disk, it is called the current method.

There is always a current method in memory.

3.7 Method Establishment

Modify the current method and save it under a new name. Please note that when the current method
is modified, it needs to be saved before the content in the disk will be changed; or directly create a

new method and save it to be called.

3.8 Sending and Running of Methods

When the method is successfully sent, the system starts to run the setting command. The method
can be sent in the following ways:

1) Single Run

After editing the "Instrument Method" and "Analysis Method", edit the sample information in the
"Single Analysis" interface, click the "Send Method" button in the single analysis, and then click

"Run" to test the sample after balancing.

2) Sequence Run

29



After the sequence setting is completed, select the appropriate instrument method and analysis

method, and click " to run the current sequence.

A

[ Caution]
€ During the operation of the instrument, except for the acquisition time,

the other method parameters cannot be modified.

3.9 Method Stop

There are the following ways to stop running:

® (Click "Close Flow Rate" in "Device Monitor" to stop the method running.

Y
® C(Click "Cancel" in "Single Analysis" or click the icon = in "Sequence Analysis" to stop the

method.

AN

[ Caution)

s

€ Click , the data acquisition and running method will stop, and the

spectrum will not be saved.

¢ Click = , Stop data Acquisition, the method is still running, and the

spectrum is saved.
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4 Single and Sequence Analysis

4.1 Single Analysis

"Single analysis" refers to the process of completing a single sample analysis.

4.1.1 Single Analysis Settings

The operation steps are as follows:

1) Click "Single" to display the single analysis dialog box, as shown in Figure 4-1. Fill in relevant
information such as sample ID, sample name, total amount, dilution, internal standard amount,

injection volume, etc. in the single analysis dialog box.

Too ]

Figure 4-1 Single Analysis dialog box

"" Analysis column" settings: The content filled in this column will appear in the title column of the

spectrum after the analysis is completed.

® "Sample ID" is the sample identification number, which is used to distinguish samples, and

description information of no more than 64 characters can be set.

® "Sample Name" can set sample description information with no more than 64 characters.
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"Total" is the total amount of the sample, used in the calibration calculation, the unit used
should be consistent with the unit in the calibration file, and the default value is 0. In the internal

standard method, the "Total" input value is the sample size when no internal standard is added.

"Internal standard amount" is the amount of internal standard substance added in the internal
standard method. The unit should be the same as the unit in the calibration file. The default

value is 0.

"Dilution" is the dilution factor of the sample. The result calculated with the calibration file
will be automatically multiplied by the corresponding dilution factor to get the final calculation

result, which will appear in the report form, and the default value is 1.

"Injection Volume" is the sample injection volume, the default value is 0. When calculating
with the calibration file, the software will automatically correct the proportional coefficient

between the injection volume of the sample and the injection volume in the calibration file.

"Calibration Standard" is the level of the calibration standard. The spectrum obtained after
activation will be automatically saved in the corresponding subdirectory of the calibration file

and cannot be changed during the method running.

"Instrument Method" and "Analytical Method" are run according to the current method.

4.1.2 Sigle Analysis Run

Click "Send Method" and wait for the baseline balance of the various instrument components to

stabilize, and then click "Send" to perform a single sample analysis.

Note: "Whether to use autosampler” can be selected in "Analysis Bar".

4.2 Sequence Analysis

"Sequence" is a series of instructions for automatic sample analysis.

Using the sequence, each sample can be automatically injected, and the data can be collected and

analyzed according to the specific method used for the sample. Each sample in the sequence can be
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analyzed by different analysis methods, and chromatographic conditions and parameters can be used

Different settings.

Note: "Sequence Analysis" can only be performed when the system is connected with autosampler

equipment.

4.2.1 Sequence Analysis Settings

Sequences can be created and saved in the same way as methods,
The setup and operation of sequence analysis can be carried out according to the following steps:

1) Click "Sequence" analysis to enter the sequence analysis window, as shown in Figure 4-2.

Figure 4-2 Open Sequence Analysis

1) Fill in the starting bottle number, ending bottle number, number of injections, injection volume,
sample ID, sample name, sample type, spectrum name, instrument method, analysis method,
calibration method, report method etc. in the sequence analysis dialog box. as shown in Figure

4-3.
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Single Sequemce

R R —

N . . . oo Sample . Sample e . Instroment ie M Calibration . Print To
Status Run  SVI]  EV) w I Votune S Sample P File Name Storags Location Tommenl  Analysis Method P Report Method i
1 1 1 1 100 Unkn.. |~ |%q %R_%an 1\default default1 defaultl None default O
] v ]

Figure 4-3  Sequence Analysis

4.2.2 Run Sequence Analysis

1) After editing the sequence, if there is a problem with the sequence, the "Status" of the problem
line will display -, and if the sequence has no problems, the "Status" of the problem line will
display

2) Click ", the selected sequence starts to run.

3) After the sequence analysis is completed, the corresponding sequence status changes, as shown

in the figure.

4) If you want to run the sequence again, just select the completed sequence and click "Reset", as

shown in Figure 4-4.

Single  Seguence

5B B © s [HEEE  [Bowe| DEvOSe

5 | Stotus | Ron | SV ' . owme | Smple  Instmment s Method  Calibration ethog | POtTO
St Run  SVIm]  EVE] IV I Ve S0P Vel AulysisMethod | Ot ReportMathod P
1 1 1 1 100 Bypass v DEMO-1 DEMO-1 None default O
2 T 1 100 Bypass | DEMO-1 DEMO-1 None defunlt [}
3 LineUp f 100 Bypass | DEMO-1 DEMO-1 None defunlt [m]
4 Line Down = a
Delete
Cut
Copy
Paste
Paste Insert
Hide Columns
Restore Defalut Columns
Setup Columns
Inst. Mt e Calibration Method: None  Report Method: default ~ Sample battle:
= TS N P e ]
EditInstrument Method
Data Collection
100 Edit Analysis Method
55

900

Figure 4-4 Sequence
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5 Data Acquisition

Data Acquisition is to record and save the response signal of the detector. In the process of collecting
data, the detector converts all response signals from analog signals to digital signals, and then
transmits them to the workstation and stores them in the signal data file. This chapter introduces the

data Acquisition function and related operations in detail.

5.1 Data Acquisition interface

After logging in to the workstation, you can directly enter the data Acquisition interface. As shown

in Figure 5-1.

Inst. Method: DEMO _ AnalyMethod: DEMO _ (alibration Method: None Report Method: None

b Jo o fo|[semb Jo o Jaw| swseal Jolo | E\
4 5

Data Collection

iny

Auxiliary Signal

. Set Backeround Signal s |z
0.6 Close Background Signal é

Signal [mAU]

.
(o)}
~N
XTI

Time:[min]

5-1 Data Acquisition interface

Serial L
number Description

1 Shows the name of the instrument method and analysis method in this run

2 The time axis of the data acquisition interface can be set

3 The signal axis of the data acquisition interface can be set
During data acquisition, this button becomes the [Snapshot] button. This function

4 displays the chromatogram of the data from the beginning of the analysis to when the
button is clicked, allowing you to check the peak area during the analysis.

5 The color of the detector signal can be changed as required
In the data acquisition interface, right-click the "auxiliary signal setting" to collect data

6 of pump flow rate, column oven temperature, and pump pressure; right-click the data
to switch back and forth between [set background image] and [close background
image].

7 The coordinate axis of the auxiliary signal can read the auxiliary signal value in the
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‘ ‘ data acquisition process, such as real-time flow rate, pressure, column temperature, etc.

5.1.1 Device Monitor

In the instrument monitoring column, you can view the operating status of the instrument. In
addition, you can also directly enter the value in the monitored value cell to adjust its parameter
value.

[Device Monitor] in the analysis column, as shown in Figure 5-2.

Analysis  DataProscessing  Calibration

LC - EClassical 3200
=
]

Degasser Status:

Vacuum:

Inlet 3-Way Valve-A:

Inlet 3-Way Valve-B:

Sampler - EClassical 3200 A
i
@ Status:

Sample Bottle;

Target Bottle:

Volume[uL]:

Waiting Time[min]:

Thermostat - EClassical 3200

Figure 5-2 Device monitor

Pump: You can observe the change of the pump flow rate at any time and set the parameters (you
can turn off all running pumps) and set the flow rate (the flow rate of any pump can be set to flush

the pipeline within 0~10mL/min);

Autosampler: The operation of venting the syringe and the derivatization of the column can be
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performed.
Organizer: Show the vacuum degree;
Thermostat: Display set temperature and real-time temperature change;

Detector: Displays the energy change of deuterium lamp and tungsten lamp and can perform the

operation of returning to zero from the baseline.

Caution: This "baseline return to zero" function is aimed at returning the baseline of the analog
signal detector to zero. If this function is applied to the digital signal detector, although the baseline
has been forced back to zero from the graph, the instrument itself may not return to zero at this time.

To the zero point, so this function is disabled for the digital signal detector.

5.2 The beginning of Data Acquisition

In a single analysis, click [Send Method] and after the baseline runs smoothly, click [Run]. Data
acquisition can be performed. As shown in Figure 5-3.

Single  Sequence

InstMethod l Send | I Run I Stop Abort

AnalyMethod | Chromatogram File Name
Instrumentl - 2022 06_21 08_54 36

CalibMethod |  [34e- %R B
ReportMethod | Counter 1| Save As [1'defantt |[--
Sample 1D | | Semple I |
Amount [0 | mTDM o [--
[ Use Avtosampler Dilution It |
Bottle No. | 0 Inj Vohme[d] [0 |
Levsl  Heme v|  SampleType | Unknows v
ot |
PostRon [ Prist [ ] Priat to PDF Saveas |DKromstation, || Browss

Figure 5-3 The start of data acquisition in a single analysis

In sequence analysis, first click the send method, and after the baseline runs smoothly, click 2 or 3

to run the sequence. As shown in Figure 5-4.
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Singls  Sequemcs
2
F BB 2 d ® @ Saveas [DiKromstation | ' Browse  DEMOSequence
" | o 3 T Sample e . : Instrument ” Print To
Saws Ren SVl EVIm] IV T olme  SEOEL File Name Storage Location W iy Method T8 T
1 1 1 1 100 Bypass | DEMO DEMO default DEMO-1 DEMO-1 [m]
2 2 1 100 Bypass | DEMO DEMO default DEMO-1 DEMO-1 O
s 3 1 100 Bypass |~ | DEMO DEMO default DEMO-1 DEMO-1 O
4 ] v m]

Figure 5-4 Start of data acquisition during sequence running

5.3 End of Data Acquisition

The data acquisition can be stopped by the following methods:

® \When the [Run Time] of the detector set in [Analysis Method] is reached, data acquisition is

automatically terminated.
® |n asingle analysis, click [Stop], and the data will be collected and saved at the same time.

Click [Cancel] to stop data acquisition and the data will not be saved this time.

® Insequence analysis, click “ 1o stop data acquisition and save the data.

Click © to stop data acquisition and the data will not be saved this time.

5.4 Set the Background Chromatogram

Operation: "Data Acquisition " blank part — right click — set background chromatogram —
chromatogram chart list — select background chromatogram.

Application: Peak identification during data acquisition.

Operation when closing background chromatogram: blank part of "Data Acquisition" — right click

— close background chromatogram
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5.5 Changing the Analysis End Time during Analysis

Once data acquisition is started, the parameters set in [Instrument Method] and [Analysis Method]
become read-only, and only [Run Time] can be changed. Click [Run Time] in [Analysis Method],
enter the changed time directly into the dialog box, and click the [OK] button. or when the sequence
is running, right-click anywhere in the sequence and select [Edit Analysis Method] to enter

[Analysis Method] to change [Run Time]. As shown in Figure 5-5 and Figure 5-6.

+ BB B > ® O e s | DO s
4 Smmws Ron  SV[m]  EV[n] w Tnj Volme 5;‘3‘5:’ File Name Storage Loeation k‘\‘;:ﬁ;‘“ Analysis Method P;‘[‘;}_T"
1 1 1 1 100 Bypass v | DEMO DEMO default DEMO-1 DEMO-1 O
2 2 2 1 100 Bypass v |DEMO DEMO default DEMO-1 DEMO-1 ]
3 3 3 L 100 Bypass | v | DEMO DEMOdefault \nsert New Line
4 m} v Line Up
Line Down
Delete
Cut
Copy
Paste
Paste Insert
< Hide Columns
Restore Defalut Columns -
Inst. Method; DEMO-1 Analy Method: DEMO-1  Calibration Method: None  Report Method: default - Sample bottle: Setup Columns
toe f o [ Joe seul Jo[@]wu  Amsewp Jw |
Fill Down
Data Collection
1,000 Edit Instrument Method
=Y Edit Analysis Method
500

Figure 5-5 Edit analysis method during sequence running

Analy. Method Setup - defaultl X

Measure  Advanced  Integration

Column ‘ Enable Autostop

=]

Unretained Time [ | | RonTime

= -

Column Length[mm] [s0 |

Mobile Phase \ |

Flow Rate ‘ |

Pressure [ |

Detection ‘ |

Temperature

Note

Method Name  |default1 B save | Cancel

Figure 5-6 Run time changes

5.6 Saving after Data Acquisition

Project selection: When logging in to the system, you can select the project whose data needs to be
saved this time or create a new project, and then click this project to log in.
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Storage location selection: There is only one “default” directory file in the new project, and you

can create other directory files as needed, as shown in Figure 5-7. In Single Analysis or Sequence

Analysis, click the storage location and select the corresponding storage directory and click OK. If

you do not select the storage location and click OK, the data is stored in the “default” directory

file in the default path. As shown in Figure 5-8.
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Single  Sequence

Tnst Method
AnalyMethod
CalibMethod

Report Method
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Send : Sclect Storage Location X

Chromatogram File Nam|
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PostRua [ ] Print
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[0 Jamn e
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Figure 5-7 Add directory
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Figure 5-8 Choose storage location
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6 Data Analysis

This chapter mainly introduces the functions of the data analysis window, mainly including

operations such as display, integration and correction. After the data acquisition is over, the

workstation will save the collected data in the corresponding project in the form of a

spectrum. The following graphics processing operations can be performed:

*

*

*

The chromatogram can be integrated and adjusted;

Overlapping call of different chromatograms is conducive to

intuitive comparison;

Deduction of chromatogram background,;

Calculation of baseline noise and drift;

Zoom function of chromatogram;

Add and delete notes for chromatographic peaks.

6.1 Open and View the Chromatogram Window

Click "Data Analysis" to enter the data analysis interface, and then click the "Directory" where the

data is located to find the name of the chromatogram you want to open, double-click the name of

the spectrum or right-click and "Open". As shown in Figure 6-1.
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Figure 6-1 chromatogram window
Serial
Describe
Number
1 Chromatogram display area, you can select the area to zoom in.
2 Display column, method, and integration information
3 Chromatogram integration tool
4 Data storage directory

Or open it after performing a fuzzy search based on the time or file name of the chromatogram, as

shown in Figure 6-2.

Analysis ~ DataProscessing  Calibration

Directory  Search
Time |Wednesday, June ~
Tuesday . June v
e [ ]
T E—
smge [ ]

Search

Figure 6-2 Spectrum search
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6.2 Setting of Integration Parameters

Integration is to identify the peak in the signal and calculate its size. Integration is essential for the
following steps: quantitative calculation; peak purity calculation.

This section introduces the following integration operations.

®  Automatic integration

® Set manual integration (processing)

6.2.1 Set up Manual Integration

Use the manual integration (processing) function to move the start and end points of specific peaks,

or remove unwanted peaks and other operations.

Open the chromatogram to be processed in the "Data Processing" window, and use the commands
on the right side of the menu to manually change the chromatogram parameters. Use the submenu

commands under the main menu in the chromatogram window to adjust the spectrum.

AN
Manually move the start and end of the peak. Click *®  in the integral column to change the

starting point of the integral. Click A to change the end point of the integration, as shown in
Figures 6-5 and 6-6.

¥ Kromstation Instrument 1 - 1 - DEMQ_HPLC

File View

Analysis  Data Proscessing  Calibration
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3.808 2
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E=il
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Figure 6-5 Before manual integration changes
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Figure 6-6 After manual integration changes

Manual integration menu commands are shown in Table 1:

1A Overall Peak Width
Set the integration starting point of a single peak, and the adjusted
A parameters can be displayed in the integration table of the
chromatogram
Set the integration point of a single peak, the adjusted parameters can
VAN
be displayed in the integration table of the chromatogram
m Demarcation point
2 Add a positive peak
S Add a negative peak
AN Mandatory naming of selected peaks
A Label solvent peak
A\ Assign all peaks in the selected interval to the set group
/B Delete peaks and do not integrate the peaks in the selected area
it Peak-valley separation, separate a single peak by setting the start and
end points of the peak-valley separation area
aAN Vertical separation, draw a vertical line to all peaks in the selected area
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to separate a single peak

Horizontally forward, the baseline will be forced forward in the

selected area and separate chromatographic peaks vertically

Horizontally backward, the baseline in the selected area will be forced

backward and vertical separation of chromatographic peaks

Front tangent

Back tangent

@

Change the negative peaks in the specified area to positive peaks

6.2.2 View the Integration Results

The integrated result will be displayed in the "Result" tab below the chromatogram, as shown in

Figure 6-7.

Results - [rE4THEL

Reten. Peak Peak Pedk Peak
Timelmin] HeightfmAU] Height{%] AcealmAUs]  Area] o ooumin]  PeakType

[ T S A e )

2 3.822 163.617 356 720472 26.6 0.152

3 3794 116.033 249 713.782 264 0217

4 6.906 68.850 148 471.828 174 0.234

h] 90835 59.663 12.8 589330 218 0.337
Total 463.463 100.0 2707.276 100.0

Figure 6-7 View the integration results

Right-click anywhere in the "Result Table" to set the queue, as shown in Figure 6-8.
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Setup Columns

Show All Hide All

Reten. Time a | User Columns
] Peak Start
] Peak End
[ Start Value S
] End Value LS SRED
[] Peak Height -
Pealc Height[%4] o
[] Half Peak Width
[] Peak Width Column Properties
Peal Area

Peak Area[%] les|:|
Wos

] Response

] Amount

O Amount[%4] v

OK Caneel

Figure 6-8 Set up queue

6.3 Multi-Chromatogram Comparison

Find the spectrum you want to compare, hold down the "Ctrl" key, and select the spectrum you want
to overlay, then right-click, and in the pop-up dialog box, select "Stack” to get the multi-spectrum

overlay comparison, as shown in the figure 6-9.

Bk Sy Pebmres ot Maeg ctices 5T et

Figure 6-9 Multi-chromatogram comparison

Multi-chromatogram comparison can compare retention time, peak shape and peak area more
intuitively.
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6.4 Chromatogram Background Subtraction

The mobile phase under gradient conditions may cause the baseline to be unstable, affect the
integration results and even lead to inaccurate quantification. In order to eliminate the baseline
problem, the chromatogram of the empty running gradient can be used as the background
chromatogram, and the normal sample chromatogram can be calculated after subtracting the
background chromatogram.

Specific operation: data processing — measurement conditions — settings — select background

chromatogram in the chromatogram list — confirm. As shown in Figure 6-10.

Figure 6-10 Subtract background chromatogram

6.5 Calculation of Noise and Drift

In the data processing interface, after opening a chromatogram, right-click — click "Noise\Drift"
— select a calculation method — select calculation area. After the calculation, the noise/drift result

will automatically appear in the result table at the bottom of the window. As shown in Figure 6-11.
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Figure 6-11 Calculation of Noise and Drift

6.6 Peak Identification

Peak identification is a process used to determine which type of compound the detected peak
belongs to. When analyzing the data, compare the peak values of the collected chromatograms with
the compound table one by one. If the peak retention time is within the recognition range, the peak
is recognized as the target compound.

Open a spectrum that needs to be identified — select the corresponding calibration curve in the
calibration file section — select "identify all peaks". The result table shows the peak identification

of the spectrum. As shown in Figures 6-12 and 6-13.
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Figure 6-12 Peak recognition - 1
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Figure 6-13 Peak recognition -2

6.7 Summary Table View

Under the "Summary" tab of the chromatogram, view the sample information and calculation results.

This table only displays the calculation results of the calibration peak, as shown in Figure 6-14.

ey |1 f i j
B L 3 b H

Pank emy Pebeams s Voscrngcodions 5

Figure 6-14 Summary Table
The summary table can be saved and printed by file output, or it can be automatically printed in the
report by setting the report format.
6.8 Characterization of Chromatographic Column
Performance

Add non-retention time and column length in "Analytical Method" and select the corresponding
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"Standard Method", then the performance parameters of the chromatographic column will be

displayed in the "Performance Table" below the chromatogram, as shown in Figure 6-15.

T

Figure 6-15 Column performance table

6.9 Measurement Condition Display

Under the "Measurement Conditions" tab under the chromatogram, you can see all the measurement

method information, as shown in Figure 6-16.
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Figure 6-16 Measurement condition tab

6.10 SST Result (Optional)

SST (System Suitability Test) is usually used to monitor the performance of the method. The use of
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this module needs to be purchased separately. The following briefly introduces the use of this

module.

1) When using SST results, it is necessary to first establish a calibration curve for the sample to
be tested (refer to the calibration curve production section for the method of establishing the

calibration curve) and save the calibration curve.

2) Open the chromatogram to be analyzed in the data processing interface, and click the "Set"
button in the calibration file (peak table) column of the result table page to pop up the
calibration file dialog box, select the calibration file to be used, and each chromatogram Follow

this method to set one by one.

3) Click on the SST page, in the SST drop-down menu, select "New" to create an SST result file,

as shown in Figure 6-17.
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Figure 6-17 Create a new SST result file

4) 1In the SST drop-down menu, select "Update from Calibration" to load the required calibration

file. As shown in Figure 6-18.
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Figure 6-18 Load calibration file

5) Inthe SST drop-down menu, select "Save" to name the SST result, as shown in Figure 6-19.
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Figure 6-19 Saving SST results

6) In the box under "Used", mark "\/", then the loaded calibration file is allowed to be used, as

shown in Figure 6-20.
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Figure 6-20 Use of calibration file

7) Inthe SST drop-down menu, select "Parameters" to set the parameters, as shown in Figure 6-21.
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Figure 6-21 Selecting parameters

8) After selecting "parameters”, the dialog box shown in 6-22 pops up, and the boxes in front of

the parameters that need to be displayed "V", such as selecting "retention time" and "peak area".

S5T Properties

General Parameters  SybParameters Compute by

Set Paremeter for All Components O

[] Retention Time [] Half Peak Width [] Plate Number

[] Peak Area O Asymmetry [] Ptate NumberMeter
[] Peak Height [ Symmetry Trailer [] Resclution

[ Content [ Capacity

[oc 1| om

Figure 6-22 Parameter selection displayed in the SST result table
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9) After selecting the parameters, in the SST result table, the "average value" and "RSD%" will be

given for the selected parameters, as shown in Figure 6-23.
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Figure 6-23 Parameter display in the SST result table

10) Inthe SST result table, fill in the upper and lower limits of the parameter and the limit of RSD%,
and the system will automatically make a judgment on the test result. If the result obtained is within
the specified range, in the “parameter result” section, the system will Automatically mark " @", if
the result obtained exceeds the specified range, the system will automatically mark" ", as shown

in Figure 6-24.
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Figure 6-24 Parameter result display in SST

11) If you want to see the results of other parameters, you can select the boxes as shown in Figure
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6-22.

The SST result is powerful, no need to copy the data obtained from the test into the EXCEL table

for recalculation, which is convenient for customers to use.

6.11

Chromatogram File Qutput

Click the

in txt format, as shown in Figure 6-25.

[

icon in the chromatogram processing menu bar to output the chromatogram

Figure 6-25 Chromatogram window-data output
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Or click the batch processing under "File" to pop up the batch processing setting dialog box,

select the spectrum to be batch processed, and set the "Analysis Method", "Calibration

Method" and "Report Method" respectively. Finally, set the file type to be output. After

confirming, the batch processing operation of the data can be carried out. As shown in

Figure 6-26.
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Figure 6-26 Batch processing window
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7 Quantitative

After the peak is integrated and identified, it can be quantified. Quantitative use of peak area or peak

height to determine the concentration of a compound in a sample.
Basic requirements for quantitative analysis:
® There must be pure substances as standards

® The peak of the quantified component must achieve baseline

separation from other substances
® Conform to qualitative requirements
® Choose a suitable quantitative method
Quantitative calculation method
®  Area percentage method
® Normalization method
® External standard

® Internal standard method

7.1 Percentage Method

This method requires that all compounds in the sample are eluted and integrated by the mobile phase,
and the response factors of all components (that is, the peak area or peak height of the same content
are the same, and this method is generally used for general-purpose detectors) is exactly the same.
Percentage ratio can quickly get the approximate relative content of each component. This method
is mainly used to estimate the relative content of impurities or degraded compounds in pure

substances.
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7.2  Normalization

This method requires that all compounds in the sample are eluted and integrated, and the response
factors of all components are known. In the normalization method, the response factor is used for
the peak area or peak height to compensate for changes in detector sensitivity for different sample

components.

Response,'RFy

0,
Y.(Response‘RF) x 100%

Formula used to calculate compound content:x% =

Response,: Area or height of X peak

RE,: X peak response factor
Z(Response * RF) : The sum of the response values of the area or height of all peaks

Advantages: simple, the accuracy of the injection volume and changes in operating conditions have

little effect on the measurement results.

Caution: In the percentage method and normalization method, when the peak area is used as the
basis for quantification, all peaks are required to be separated from the baseline; when the peak
height is used as the basis for quantification, the peak shape is required to be better (peak tailing

factor is 0.95— 1.05).

7.3 External Standard Method

This method is the most common and basic method for determining the concentration of unknown
samples. Prepare a standard solution of known concentration (preparation of the pure product of the
compound to be tested), inject it into the liquid chromatograph and analyze the same volume of each
standard solution, and then plot the peak response value against the concentration. Obtain the

calibration curve y=ax+b. As shown in Figure 7-1.
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Figure 7-1 Calibration curve

7.3.1 Open the calibration window

After logging in to the workstation, click Calibration on the main menu bar to enter the calibration

window. As shown in Figure 7-2.

Figure 7-2 Enter the calibration window

7.3.2 Making the calibration curve

This workstation can make calibration curves for a single component or up to 5 components, and
there can be multiple calibration points that do not contain blanks. The specific production steps are

as follows:

1) Preprocess the standard spectrum to remove unnecessary peaks and modify the integration

conditions.
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2) Open the calibration window and click the icon to start setting the calibration options,

as shown in Figure 7-3. The user can set the response unit and decimal places, etc.

Properties
Rezponze | Peak Area e
Decimal Places |3 v|

Content Unit |mg |

0K Cancel

Figure 7-3 Calibration settings window

3) Click the "+" under the "Standard File" menu to open the preprocessed standard spectrum.

Figure 7-4  Open the first calibration chromatogram

4) Add the calibration peak to the corresponding calibration standard according to the retention
time. At this time, the "Response"” information of the spectrum is displayed in the "Calibration
Summary Table", which is the "Figure 1" information. Select the calibration peak to be used in
the "calibration summary table", the name of the calibration peak defaults to "peak retention

time". The response is based on the peak area or peak height.

5) Directly select the second spectrum that needs to be opened in the list on the right, the

"calibration summary table" is automatically added as "Figure 2" information, and enter the
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relevant information of the calibration peak.
6) Repeat the operation of 3) above to add up to 20 calibration points excluding blanks.

7) After the calibration point is set, you can view the calibration curve in the tab of the
corresponding compound, and set the calibration method of the calibration curve, as shown in
Figure 7-5. If the “used” column of a calibration point in the upper left information table is
selected as blank, the calibration point will be displayed as a circle in the calibration table, and

the calibration point data will not be included in the calculation of the curve.

H

FHLf

Figure 7-5 Calibration curve-single substance

After the calibration curve is created, click icon n in the "Calibration" window menu to save

the created standard curve.
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7.3.3 Use of calibration curve

1) Open the chromatogram of the test sample and modify the integration conditions, otherwise it

will be the default basic conditions.

2) In the "Calibration File" column on the right half of the "Result" tab, click "Set" to select the
calibration file, and in the "Calculation" column, select the type of calibration file and set other

calibration parameters.

3) After the setting is completed, the quantitative calculation results of each substance in the
sample corresponding to the calibration curve will be displayed in the "Result" tab and the

"Summary" tab, as shown in Figure 7-6.
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Figure 7-6 Chromatogram-Use of Calibration File

7.4 Internal Standard Method

The application frequency of this method is low. A component with a known content is added to the

standard and the sample to generate a uniform factor, and this component is the internal standard.

The compound used as the internal standard should be chemically similar to the compound to be

calibrated, with similar retention time, but can be completely separated on the chromatogram.

This internal standard method does not require high reproducibility of chromatographic injection.
The calculation of the corrected content ratio of a specific compound in an unknown sample has the
following two steps:
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1) Correction

Each point in the calibration curve is composed of the calculated value of the content ratio of each

level and the response value ratio of a certain peak in the calibration table.

Content ratio: the content of the compound divided by the content of the internal standard substance
Response value ratio: the area of the compound divided by the area of the internal standard

2) Unknown sample

The response value of the unknown compound is divided by the response value of the unknown
sample to obtain the response value ratio of the unknown sample, and the amount of the unknown

sample can be obtained from the above calibration curve.

/A

[ Caution] When making an internal standard calibration curve, only one of the

calibration materials can be set as an internal standard.
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8 D3250 Fluorescence Detector

8.1 Module Configuration

The configuration method of D3250 is the same as that of conventional instruments. Click the "Add"
button in the instrument configuration interface to enter the available control module window, select
the FLD Controller module (Figure 8-1), click "Add", and then pop up as shown in Figure 8- 2 In
the window shown below, click "Automatic Detection" to connect the instrument, and click the

"OK" button after the connection is successful. Then click the button to move this module

to the right to complete the configuration (Figure 8-3).

Vailable Control Modules

Fler | | Clear Enpand Fold
Module Name Status Dealers Annotation Module Type 2
AR
Anxiliary
= Deatector
AD Controller Already instal . Inchides AD instrument Suitable for AD module
ELSD Controller Alrzady instal Inchides ELSD instmment Suitable for ELSD moduls
I FLD Controller Already instal .. Inciudes FLD instrument Suitable for FLD module
FDA Controller Already instal . Inchides PDA instruments Suitable for PDA module
RID Controller Already instal . Inchudes R instroment Suitable for FLD module
= Fraction Collector
FC Controller Already instal . Inchudes EClassical 3130 series..  Suitable for FC module
= Lc
Agress 1100 Already instal . Inchudes Agress 1100 series ins..  Suitable for Agress 1100 mo...
EClassical 3100 Already instal . Inciudes EClassical 3100 series . Suitable for EClassical 3100 .
EClassical 3200 Already instal . Inciudes EClassical 3200 series . Suitable for EClassical 3200 .
iChrom 5100 Already instal . Inctudes iChrom 5100 series in . Suitable for iChrom 5100 mo..
RC 3100 Already instal . Inciudes RCI100 instrument Suitable for RC3100 module
Thermostat v
Add Cancel

Figure 8-1 FLD Controller module configuration
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FLD Controller Config

FLD Detector
Type: |D3250 “| PortNo: |1

Xe Lamp Specification(h): | 500 W

AutoDetect

oK Cancel

Figure 8-2 D3250 Instrument Connection Verification

System Configuration
No. Use Serial Number System 1 % System 2 % System 3 ¥ System 4
] AS
rEs N
: Auziliary
Detector Instrument Types |LC ~
FLD Controller 1 FLD Contr...
e D3250 From
Fraction Collector AS
; Lc Auxiliary
b [ Thermostat Detector
Fraction Collector
LC
Thermostat
Add Del Settings Instrument Num | 1 |3
QK Cancel

Figure 8-3 Module configuration

8.2 D3250 Instrument Method Setup

After entering the project, the instrument will automatically obtain the parameter information of the
lower computer. After the parameter information is obtained, click the "Instrument Method" button,

click the "Detector (D3250)" tab, and set the parameters of the D3250 in this window, as shown in
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Figure 8-4 shown. In the "Control Parameters" tab, you can set the Ex wavelength, Em wavelength,
Em Bandwidth, Time Program, Offset, Sensitivity, Xe lamp status, acquisition frequency, etc. Click

the "Read" button to read the opening times, running time and replacement time of the Xe lamp.

Inst. Method Setup - default

Control Parameters  Time Program
Basic Paramsters HeLamp

=

Ex(am) 230 Time Constant(s) |1.0 v Status ON v

Fmm 390 offet@1000) [0 | SwichTimes | |
Em Bandwidth | Wide ~ Sensitivity Low ~ Run Time(h) l:l

Change Time
Acquisition Parameters

Rate(H=) 23 ~

‘Warning: Do not turn on lamp frequently Xe lamp will take about 5 minutes to turn on.

Read
Method Name | defanlt | [B save || caneal
Figure 8-4 D3250 parameter setting
[ Note] Ex Wavelength and Em Wavelength cannot be set to the same

wavelength value, otherwise it will cause the signal of the lower computer to exceed the range.
In the "Time Program" tab, you can set the time-wavelength program, and you can set the time,
wavelength, sensitivity, baseline, etc., as shown in Figure 8-5. The information for the start time line
already has default values. The time interval between each line of the time-wavelength program
needs to be >0.3 min. Because wavelength switching takes a certain amount of time, it is
recommended that the wavelength of the initial line in the time program be set to the same

wavelength as that in "Basic Parameters".
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Inst. Method Setup - default

Detector (03250}

#  Time[min] Ex WL[nm] Em WL[nm] Sensitivity Baseline
B 1 Initial 230 330 Low ~ | Unused a

[] Use Time Program

Method Name  [default | B sae || cCamest |

Figure 8-5 Time Program Settings

When using the Time Program to run the analysis, the "Use Time Program" function should be

checked, otherwise the analysis will not be performed according to the Tim Program.

8.3 Device Monitor

In the device monitor, you can view the running status of the instrument, display the switching status
of the xenon lamp, the change of Ex wavelength and Em wavelength, energy change, working status,
acquisition status, keyboard lock status, and automatic zeroing and equipment error clearing, etc.

operate. As shown in Figure 8-6.
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Detector - D3230

W M
Exom)  Emiom) |
nm nm
He Lamp
230 330
Busy Statnz :  Ready
Gather Status :  Acquiring

Key Lock : KeyLock

Ezx Energy ;1203

EmEnergy : 1383

Em Bandwidth : Wide

Sensitivity : Low
ClearError tutolera

Figure 8-6 Device Monitor

8.4 Run Analysis

The operation method of using the D3250 to run the analysis is basically the same as the

conventional method, see Chapter 4 for details.
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9 GPC Mode Data Processing

9.1 Introduction

9.1.1 Overview

GPC mode is an optional mode of the chromatography data workstation, and the use of GPC mode
is controlled by a specific user code. It can obtain GPC data from any GPC system with analog

signal output, and provide automatic GPC data analysis, making GPC data processing easier.

The system has flow rate correction and multiple detection delay correction functions to ensure

more reliable GPC data.

9.1.2 Explanation

GPC mode is a complete optional mode, it can be considered as a new chromatography data

workstation or an extension mode for existing chromatography data work.

9.1.3 GPC Mode Selection

In the system configuration window, select the "GPC" option from the drop-down box of the

instrument type.
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System Configuration

Set up modules and systems
No. Use Serial Number ¥ Gystem2 % System3 ¥ System 4
| Ani N
b i Aumiliary jame strument
|~ Dotector | Tnstriment T [ |
H ~
*[1 Fraction Collector i e
Lc From
Thermostat A3
Auxiliary
Detector
Fraction Collector
LC
Thermostat
Add Del Settings Instrument Mum | 1 |5
0K Cancle

Figure 9-1 GPC mode entry interface

9.2 GPC Basic Theory

Gel-Permeation Chromatography (GPC) or Size Exclusion Chromatography (SEC) is a liquid
chromatography technique for testing the molecular weight distribution of polymers. Polymer
samples containing different molecular sizes are separated on the column. In this mode of
chromatographic separation, different molecules are separated according to their size, with larger
molecules eluted first, and smaller molecules eluted later. Select a standard substance of appropriate
molecular weight, draw a calibration curve of molecular weight and elution volume, and then

calculate the molecular weight distribution.

9.2.1 Narrow Standard Calibration

When a standard substance with a narrow molecular weight distribution can be obtained, the narrow
distribution standard calibration is the most commonly used calibration method. The calibration
curve is drawn by the peak molecular weight and the retention time of the highest point of the

chromatographic peak.
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9.2.2 Flow Rate Correction

The elution volume is calculated from the flow rate and retention time. Small changes in the flow
rate can have a huge impact on the accuracy of the molecular weight test results. Select a small
molecular weight sample (flow rate marker) to add to the standard or sample to make retention times

more accurate in different chromatograms.

9.2.3 Universal Calibration

The separation of polymer molecules on a chromatographic column depends on the size of the
molecule, not molecular weight. In addition to molecular weight, polymer molecular size is also
related to molecular configuration (linear, dendritic and star) and conformation (related to solvent
and temperature). If the K and alpha values of the polymer are known, the Mark-Houwink equation

can be used to calculate the molecular weight of molecules of the same size.

9.3 GPC Integral Settings

Click the "Integration" tab of the analysis method setting dialog box to set the integration parameters

for generating the chromatogram, as shown in Figure 9-2.

Analy. Method Setup - default X

Measure  Advanced ||'ﬂ
Detector | Detector 1 ~
=]
Chromatogram Operation Grp. Time A[min] Time B[min] v
B 3 Minimal Peak Width ~ 0
Minimal Peak Height ~ 6
Minimal Peak Area ~ 10
Metod Neme B s | Cue

Figure 9-2 Integration Event Setting Dialog Box
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The GPC mode "Analysis Method Setup - Integration"” is similar to the Standard Mode "Analysis

Method Setup - Integration" (see 3.3.3), but with the following 3 differences:

1) The way of identifying solvent peaks in GPC mode is different from that in standard mode.
GPC mode marks all peaks that appear in the selected range as solvent peaks. Once marked as

a solvent peak, this peak will be rejected in the GPC results table.

FM
2) Add the function of flow rate mark j", GPC mode can set a peak for flow rate correction

calculation. Only one peak in the entire chromatogram can be marked as a flow rate peak.

/A

[ Note] If "Use Flow Rate Correction" is selected in the GPC Calibration
Options window, the flow rate marker peak must be marked, otherwise the flow rate

correction function will not work.

3) The group function is not available in GPC mode. To obtain an average value for the
different molecular weight distributions of a polymer, use the Remove Peak and Add Positive Peak

functions to integrate multiple peaks into a single peak.

9.4 Single Analysis and Sequence Analysis

9.4.1 Single Analysis

The K value and a value can be entered in the single analysis dialog box, and the K value and o
value can be brought into the universal calibration Mark-Houwink equation. 14.1 and 0.7 are the K

and o values of linear polystyrene in THF solvent at 25°C, respectively. The user can read the

Load K & Alpha

appropriate K value and a value by clicking . Other settings are the same

as those in standard mode.
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Single  Suguanse

AnsiyMisthod | Clsomaiogram Fie Nam
200
CaibMaihod | 3200
RepoctMethed | Conpter Seveds DELD_GRC defrt
Sampie D sany
Aot D!
Diluton
Bert N ) Vo[l
(R Sample Type | iknows
P — B
Kapies) [l Ap [07 Lot E & Alpha

CRCRaType B GPC B N0

Figure 9-3 Single Analysis
In the data processing window, if the chromatogram is opened by selecting the corresponding file

through the "Directory" menu, the K value and the o value will be opened together.

9.4.2 Sequence Analysis

Added input columns for K and alpha values in the Sequence Analysis window in GPC mode.

GPC standard type and GPC standard number contribute to automatic GPC recalibration during

sequence runs.

Other settings are the same as in standard mode.

5 B Serass [Diromstation e
. - . Sample Sample . . CS n— Calbarion Print To
# S R SVOR]  EVn ™ tj Vohume P gl P e e PO Asalyyis Mithod thod T
Ti]  EVIi) D Tvos " i Stungarg I Method Mathod FDF
1 =R 1 1 100 Stadard ) 07 No ~ None. o
2 (=1} 2 1 100 Sudicd 141 Na [u]
3 =] 3 1 100 Stadard Wi 07 No None o

Figure 9-4 Sequence analysis

9.5 Data Processing Window

In the Chromatogram window, a chromatogram, molecular weight distribution or cumulative

molecular weight distribution table can optionally be displayed.
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Figure 9-5 Chromatogram window
The GPC results, GPC summary, GPC integration, measurement conditions, GPC slice table, and

GPC range can be displayed under the window.

9.5.1 Chromatogram

The chromatogram is in the image area of the chromatogram window, and its characteristics are

the same as in the standard mode, and the coordinate axis of the right ordinate Log M is fixed.

9.5.2 MW Distribution

The MW distribution graph shows the molecular weight distribution of the selected peak. If there
are multiple peaks in the chromatogram, select the peak by clicking the row where the peak is
located in the "GPC Results". The retention time of the peak is displayed in the upper right corner

of the image, see the red square in Figure 9-6 is marked.
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Figure 9-6 Chromatogram-MW Distribution

9.5.3 Cumulative MW Distribution

Cumulative MW Distribution displays the cumulative molecular weight distribution (%) of the

selected peak. If there is more than one peak in the chromatogram, select the peak by clicking on

its row in GPC Results.
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Figure 9-7 Chromatogram-Cumulative MW Distribution

9.5.4 GPC Results

On the right side of the "GPC Results" table, you can choose to add or not to add a calibration file.

MNons

D

in the results table show NA.

Set...

2) The

results in the result table are displayed normally.

Mp Ma My Mz Mzl M m E"P;’f[’,'fﬂq
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GPC Results GPC Summary  GPC Integntion. Measuremess Conditions  GPC Sl Table  GPC Ranges
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Figure 9-8 GPC Result table
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® Max.RT : Retention time of peak maximum;

®  Start RT : Retention time of peak integration start;
® End RT : Retention time of peak integration end;
® Mp : Molecular Weight at peak maximum;

® Mn : Molecular Weight number average;

® Mw : Molecular Weight weight average;

® Mz : Molecular Weight Z average;

® Mzl : Molecular Weight Z+1 average;

® My : Molecular Weight viscosity average;

® PD :Polydispersity;

® Flow Rate Correction : Flow rate correction factor;

Other parameters are the same as standard mode parameters.

9.5.5 GPC Summary

The GPC Summary table contains parameters for all peaks, and the table queue can be set by

right-clicking.

GPCResults GPC Summary  GPC lnveg

Messurement Coaditioes GPC Sice Table  GPC Ranges

Figure 9-9 GPC Summary table

9.5.6 GPC Integration

GPC integration can display or edit all operations on chromatographic peaks, all operations can be
added directly in the table, or in the chromatogram window using the integration tool button on

the right to add.
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Most operations are the same as in standard mode, see 9.3 for differences.
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Figure 9-10 GPC Integration table

9.5.7 Measurement Conditions

The content of the measurement conditions is the same as that of the standard mode, see 6.9.

9.5.8 GPC Slice Table

The GPC slice table displays cumulative molecular weight distribution results for selected peaks.
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Figure 9-11 GPC Slice table

The average number depends on the integration interval and peak width set in the "GPC

Integration" table, ranging from 1 to 100.

RT : Retention time of the slice (averaged);

Response : Slice peak height(averaged);

Norm. Ht: Normalized slice height(summed);

Norm. Ht%: Percentage of the slice height from total of all slices height(summed to give total
100%);

Cum. Ht: Cumulative slice height(averaged);

Cum. Ht%: Cumulative percentage of the slice height from the total of all slices
heights(averaged);

Cum. Ht% Graph: Cumulative percentage of the slice height from the total of all heights in the
inverse order(increasing with increasing)(averaged);

M: The molecular weight corresponding to the slice retention time(averaged);

Log M: The logarithm of the molecular weight corresponding to the slice retention
time(averaged);

dW/d log M: Normalized distribution of slice molecular weights used for the graph in the MW
Distribution tab;

W: Normalized slice height used for molecular weight distribution calculation;

Outside Calibration: Flag marking whether the slice is inside or outside of the used calibration

retention time range. Outside of the range gives value 1, while inside the range gives value0.
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9.5.9 GPC Ranges

The GPC Range table is used to calculate area percentages that define a range of molecular
weights, or to calculate average molecular weights that define a range of area percentages. The

type of range (whether percentage or molecular weight) can be chosen arbitrarily.

Ranges Table(Reten. Time: 6.102)
Percent
MW preent Result MW

GPC Results GPC Summary GPC Integration Measurement Conditions  GPC Shce Table  GPC Ranges
Figure 9-12 GPC Ranges

For example, when the average molecular weight of 10% of the final peak area needs to be
calculated, the low and high percentages are set to 90 and 100, respectively. Multiple ranges of the

same type can also be set.

9.6 Quantitative Calculation

Quantitative Calculations were performed using a GPC calibration curve, which was used to

calculate the molecular weight distribution of the polymer samples.

9.6.1 GPC Calibration window

Click the "Calibrate" option to enter the calibration window.

The Calibration window is used to create, modify and display calibration curves. In the image area
of the calibration curve window, the chromatogram of the last opened standard is displayed

together with the calibration curve.
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Figure 9-13 Calibration Curve window

9.6.2 GPC Calibration Options

Under the calibration window, click the D button, and the "GPC Calibration Options" dialog

box will appear, which contains calibration type, K value, alpha value and other options.
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GPC Calibration Options

GPC Calibration Options

Calibration Type

Narrow Calibration w Number of Signals |1
Calibration Description
[] Use Flow Rate Correction MNorm Ht Based On | Normal MW Distribution W
[J Use Universal Calibration N I MW Distributioin | Decreasing With M 9
[ Use Simplified Computations of M Averages

Signal Flow Marker BT Curve Fit Type

» Signal 1 0| Linear ~
Recatibration Search Window [0 | %] K[dL/g*10°5] [141 |
Peak Height 20 %] Alpha 07 |

OK Cancel

Figure 9-14 GPC Calibration Option settings

9.6.2.1 Calibration Type

The calibration type is narrow peak calibration.

9.6.2.2 Use flow Rate correction

If a Flow Marker Peak is set, selecting "Use Flow Rate Correction" will correct the calibration curve

and calculations.
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9.6.2.3 Use Universal Calibration

Selecting "Use Universal Calibration" will correct the calibration curve and calculations according

to the Mark-Houwink equation.

A\

[Notel Whether or not this option is selected, the alpha value is only used to

calculate the viscosity average molecular weight.

9.6.2.4 Simplified Computations of M Averages

Select "Use Simplified Computations of M Averages", then the M Averages will be calculated using

the simplified method instead of the standard method.

/A

[ Note]) The difference between the simplified calculation method of M Averages

and the standard calculation method only exists in nonlinear calibration.

9.6.2.5 Number of Signals

It determines the number of signals used to draw the standard curve, which automatically increases

with the number of signals used to make the calibration curve chromatogram.

9.6.2.6 Flow Marker RT [min]

When using flow rate correction, the flow flag RT needs to be set for flow rate correction.

9.6.2.7 Curve Fit Type

Curve Fit Type is used to set the standard curve fit type. The curve fit type can be selected from the

table.
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9.6.2.8 Recalibration Search Window

Sets the maximum deviation (in %)of the Standard Peak retention time from the stored to perform

the recalibration.

9.6.2.9 Peak Height

Peak height (%) is only applicable when linear calculation is selected for the calibration type, and

determines the position of the points used to draw the calibration curve.

9.6.3 Calibration Curve Creation — Narrow Calibration

If the molecular weight distribution of the standard is narrow (dispersion coefficient < 1.2), select
the narrow calibration type. A calibration curve was drawn from the retention time of the peak
maxima and the known peak molecular weights. If there is no peak molecular weight, the square
root of the product of the weight average molecular weight and the number average molecular

weight can also be substituted.

1) Preprocess all standard chromatograms to remove unwanted peaks and correct integration

conditions.

2) Open the calibration window, click the ~~ button, set the parameters of "GPC Calibration
Options", and select "Narrow Peak Calibration" as the calibration type.

3) Click the chromatogram file to open the first processed standard chromatogram.

4) Select the calibration peak to be used in the calibration table below, and enter the M value of

the calibration peak.

5) Repeat steps 3) and 4) to add standard chromatograms in turn, and the standard level will be

automatically upgraded.

6) After all standard chromatograms are added, the calibration curve will appear automatically.
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Figure 9-15 Narrow Peak Calibration Curve

9.7 Export

The export settings are the same as in standard mode.

1)Export of data:

Click the (= icon in the spectrum processing menu bar, and select "GPC Result Table", "GPC

Summary Table", "GPC Slice Table", "Chromatogram Title", and "Chromatogram Options" in the

pop-up "Export" window. The data will be output in txt format.

2)Export of Chromatogram:

Click the [= icon in the spectrum processing menu bar, select the option "Export to file as image",

and output the chromatogram in bmp format.
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10 PDA Module

The PDA module is an independent module, dedicated to the use of the diode array detector. The
use of this module needs to be purchased separately. The following is a brief introduction to the

PDA module (taking D5115 as an example):

10.1 Module Configuration

The PDA module needs to use a special user code before it can be used. For detailed instructions,

please refer to the process document.

The configuration method of the PDA module is the same as that of the conventional instrument.
Select the PDA module in the instrument configuration interface (Figure 10-1), click Add, and then
the window shown in Figure 10-2 will pop up, select the PDA detector model to be used, and fill in
the instrument model and click OK. Then click the button to move the PDA module to the

right to complete the configuration.

Vailable Control Modules

Fite: [ ] Clear Expand Fold
Module Name Status Dealers Annotation Module Type 2
AS
Auiliary
= Detector
AD Controller Already instal... Includes AD instrument Suitable for AD module
ELSD Centroller Already instal... Includes ELSD instrument Suitable for ELSD moduls
FLD Controller Already instal... Includes FLD instrument Suitable for FLD module
|PDA Controller Already instal... Includes PDA instruments Suitable for PDAmodule ||
RID Controller Already instal... Includes B instrument Suitable for FLD module
= Fraction Collector
FC Controller Already instal . Inchudes EClassical 3150 series...  Suitable for FC module
= Lc
Agress 1100 Already instal . Inchudes Agress 1100 series ins...  Suitable for Agress 1100 me...
EClassical 3100 Already instal... Includes EClassical 3100 series...  Suitable for EClassical 3100 ...
EClassical 3200 Already instal... Includes EClassical 3200 series...  Suitable for EClassical 3200 ...
#{Chrom 5100 Already instal... Includes iChrom 5100 series in...  Suitable for iChrom 5100 me...
RC 3100 Already instal... Includes RC3100 instrument Suitable for RC3100 module
Thermostat v
Add Caneel

Figure 10-1 PDA Module Instrument Configuration
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PDA Controller Config

DAD Setting

Type: |D3100 ~ SN D-3100-

Channel Setting
Channel Count: 1 >
Sl N
Signal2 Name: D-3100-Channel 2
Signald Name: D-3100-Channel 3
Signald Name: D-3100-Channel 4

AutoDetect

OK Cancle

Figure 10-2 Add PDA Module

System Configuration

No. Use Serial Number System 1 X System2 X System3 X System 4
st ame strumen
Detector Ins Ty j_C v
FDA Controller 1 FDA Contz stmment Types 1 i
D-3100-Ch. From
DA Detent as
Fraction Collector st
Le Detector
Thermostat [=—b Fraction Collector
LC
Thermostat
Add Del Settings strument Num | 1[5
OK Cancle

Figure 10-3 PDA Module added to the right

10.2 Method Settings

(1) Instrument Method Settings:

After entering the project, click the instrument method to enter the PDA instrument method setting
interface, as shown in Figure 10-4. All parameters of the PDA are included in the instrument method.
In the "PDA Parameters" tab, you can set the acquisition wavelength range, display acquisition

wavelength, acquisition frequency, light source status, etc., and use the "Read Light Source Status"
87



button to monitor the number of times the light source is turned on and running time.

The PDA method also includes the function of selecting the chromatogram output format. The
default option is 2D output, that is, it does not contain information such as spectrograms and 3D

spectrograms, which can be automatically selected according to requirements.

(2) Analysis Method Setting: The analysis method setting is the same as the conventional setting.

Inst. Method Setup - default

+ PDA Parameters
=}
5 Start WL: 190 nm Desterium Lamg
= Status; ON ~
End WL: s00 | om
Times: 0
Wavelength 1: 234 om Running Time: 0 h
Wavelength 2: 369 T Wam.mg DD not s.‘\itch denterium lights frequently.
Deuterium light will take about 30 seconds to turn on.
Wavelength 3; 634 nm
Tungsten Lamp
Wavelength 4; 760 nm
Status: OFF ks
Time constant; Times; 0
Rate; 10 v Hz Running Time: 0 h
Qutput Format: ® 22 O 3D Fead
Method Name | default | B save || Cancel

Figure 10-4 PDA Instrument Method interface

10.3 Data Analysis

10.3.1 2D Chromatogram Analysis (conventional

chromatogram)

The chromatogram saved in the 2D chromatogram mode of the PDA is consistent with the

conventional chromatogram, and the data processing method is also the same. Please refer to

Chapter 6 for details.
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10.3.2 3D Chromatogram Analysis (PDA Chromatogram

interface)

(1) PDA Chromatogram Interface

]
Click button 1~ in the status bar above the chromatogram of the "Data Processing Interface" to
open the "PDA chromatogram" interface. The PDA chromatogram interface is shown in Figure 10-

5. By default, only chromatogram, spectrum, contour line view and peak purity spectrum view are

enabled in this interface.

Specim 302 0m 1232.759 mAU

——— Current specirum ai6.003min

w
83 . 3888883288838

38 88888888 3

-
g 88882888388
S5 2

Soraima)

s 4
.09z 5

Paon 1

!

-]

Gi00 1801 Zati 3200 4002 4803 SE0 G400 7203 4004 B804 G805 10408 11205 12008
Time{min]

Wavelenghjnm

Figure 10-5 PDA Chromatogram Interface

(2) 3D View

Right-click in the "Chromatogram" area of the "PDA Chromatogram" interface - select "Show 3D

View" to open the "3D View" interface (as shown in Figure 10-6). The 3D view interface is shown

in Figure 10-7.
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Figure 10-6 Open the 3D View Interface

3D View

SigmllmA1l]
g

Figure 10-7 3D View Interface

(3) Peak Purity Spectrum View

Drag the marker line in the "Chromatogram" area to move the selected peak, then right-click in the

"Chromatogram" area, and select Show Peak Purity Spectral View to open it.
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Figure 10-8 Display Peak Purity Spectra

Peak Purity Spectra View

1,300

1,200 ——— LeftInflex Spectrum(RT 5.537 min)

1,100 Left Threshold Spectrum(RT 5,805 min)
1,000 Peak Apex Spectrum(RT 5,543 min)

o — RightInflex Spectrum(RT 5.885 min)

- ——— RightThreshald Spectrum(RT 6,530 min)
700
600
500

400,

SignallmALl]

300
200
100

-100
-200
-300

200 220 240 260 280 300 320 340 360 380 400 420 440 460 450 300 520 340 360 580 600 620 640 660 650 700 720 740 760 780 800
Wavelength[nm]

Figure 10-9 Peak Purity Spectrum
(4) Peak Purity Curve

Right-click in the "Chromatogram" area and select "Peak Purity Curve" to display the peak purity

curve in the chromatogram, as shown in Figures 10-10 and 10-11.
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Figure 10-10 Display Peak Purity Curve
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Figure 10-11 Peak Purity Curve
(5) Peak Purity View

Right-click in the "Chromatogram" area and select "Display Peak Purity" to pop up the "Peak Purity

View" window, as shown in Figure 10-12.
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Figure 10-12 Peak Purity View

(6) Add Chromatogram Signal

Right-click in the "Chromatogram" area and select "Add Signal" to pop up the "Add Chromatogram
Signal" window, as shown in Figure 10-13. In this window, you can set the wavelength, reference,

etc. to increase the chromatogram.

PDA Data - Add chromatogram signal

® add |

(O Replace w

N
S

Feference [ Use

Wavelength [nm]
Bandwidth [nm]
Cancl

Figure 10-13 Add Chromatogram Signal

(7) Attributes
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Right-click in the "Chromatogram" area or the "Spectrum" area, and select the "Attributes" option
to pop up the "PDA Attributes" setting window, as shown in Figure 10-14. In this window, you can

set the coordinate axis parameters, etc.

PDA Properties
Graph Time Axis Wavelength Axis  Signal Axis
[] Show grid Peak tags
Show legend [ Retention time
[] Name
[] Peak number
0K Cancel Apply

Figure 10-14 PDA Attributes window

(8) Spectral Library

Right-click in the "Spectrum" area, and the related options of the spectral library will pop up.
Contains functions such as creating a new library, opening a library, adding to a library, and

searching in a library. As shown in Figure 10-15.
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Spectuim
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Figure 10-15 Right-click function in the "Spectrum" area

(9) Spectral Library View

This view displays spectral information for an open spectral library. Spectrum names and
annotations can be changed in this view. If "Show Spectrum" is checked, the library spectrum and

instant spectrum can be displayed in the spectrum view at the same time. As shown in Figure 10-16.

Spectrum

1,200

Current; spectrum at?.05&min
— TESTH

1,100

1,000

800

700

Signal[mal]

Show Reten.
Spectrum Spectral Name From To  Step Data Sources Comments

Time
3 VI TEsT1 5.823 l10 [s0 [1 |DEMO PDA

200 250 300 350 400 480 500 550 600 650 700 750 800
Wavelength[nm]

Figure 10-16 Spectral Library View

(10) Spectral Library Search Results View
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This view displays the spectral library search results

R Spectral Library Search Result

. As shown in Figure 10-17.

swm Spectral Name Tme Fom To  Step Data Sources Comments Library Matching
» [ TEST2 7.053 190 (800 |1 DEMO_PDA _ DEMO-2 1000
0O |TEsTi 5823 19 (800 |1 DEMO_PDA DEMO-1 990

Figure 10-17 Spectral Library Search Results View

96



11 Report
11.1 Report Settings

Click icon =% and set the report format and report content in the report setting window that pops

ol

up, as shown in Figure 8-1.

The set report format can be saved in the default way, and can be opened and recalled through the

"Open" button when in use.

Kromstation Report

g et 1 00
SmplagDph ¢ 1mm

Figure 11-1 Report settings window

The header information of all tabs is on the left side of the report, and the options that need to be

printed can be added by clicking D .

A\

[ Caution]

€@ When printing the report, the contents of each tab will be

automatically printed in the order selected by the mouse.

11.2 Report Printing

®  Original format printing: The report can be printed according to the set format. Click the "Print"
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button in the report setting window to activate the window, select the printer, and click "OK"

to print. As shown in Figure 8-2.

Printer Configuration

Pinter
MName: | Microsoft Print to PDF ~
Satus:  Idle

o

Figure 11-2 Print window

Convert to "*.pdf" format and then print: Click "Export PDF", select the storage path, save as

a PDF format file, and print the exported PDF format file, as shown in Figure 8-3.

K" Export to PDF

4 » This PC » Documents ~ (] 2 Search Documents

Organize » New folder = = 0
[ Desktop E el Name Date modified Type Size
‘ Downloads  #
Documents  #
[&=] Pictures »
D Music

software

B videos

#@ OneDrive

No items match your search,

[ This PC

P = v

File name: ~

Save as type: | PDFIC{#HC*.pdf> e

+ Hide Folders Cancel

Figure 11-3  Export PDF window
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12 Fault Diagnosis and Elimination

The iChrom5100 series chromatograph may have some failures during use. The software will give
the user a prompt message to inform the user. The following are the codes and descriptions of the

failures of each instrument.

12.1 Organizer Failure

Table 12-1 Organizer failure comparison table

Fault number Fault description Indicator status | Fault location
MBO00 System CPU operation failure - M?)E:?lizzrrd
MBO01 EEPROM failure --=- M?;ﬁ:éizrrd
MBO02 8M crystal oscillator failure ---- M?;{ﬁi?lif):*d
MBO03 crystal oscillator failure - M%iﬁ:?ézzrrd
MBO04 Run failure - M?;ﬁz?l;f)zrrd
MBO05 Leakage Or%zgsiiisght Maiﬁi?éi?rd
MBO06 Door is not closed Blue light flashes M?)iﬁ:?lizzrrd
MBO07 Degasser failure - M%iﬁ:?ézzrrd
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12.2

High Pressure Constant current Pump Failure

Table 12-2 Pump fault comparison table

Fault number

Fault description

Indicator status

Fault location

. . Pump
PB00 System CPU operation failure -—-- Motherboard
. Pump
PBO1 EEPROM failure - Motherboard
. . Pump
PB02 8M crystal oscillator failure -—-- Motherboard
. . Pump
PB03 32K crystal oscillator failure -—-- Motherboard
. Pump
PB04 Run failure -—-- Motherboard
Orange light Pump
PBOS Leakage flashes Motherboard
. Orange light Pump
PB06 Door is not closed flashes Motherboard
PS00 System CPU operation failure -—-- Pump control
board
PSO1 EEPROM failure Pump control
board
PS02 8M crystal oscillator failure -—-- Pump control
board
Pump pressure exceeds upper Orange light Pump control
PS03 .
limit flashes board
Pump pressure exceeds the Orange light Pump control
PS04 L
lower limit flashes board
Pump control
PS05 The pump body does not rotate -—-- board
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12.3

Column Thermostat Failure

Table 12-3  Column thermostat failure comparison table

Fault

Fault description Indicator status Fault location
number
. . Column thermostat
OB00 System CPU operation failure -—-- motherboard
OBO1 EEPROM failure Column thermostat
motherboard
. . Column thermostat
OB02 8M crystal oscillator failure - motherboard
0OBO03 32K crystal oscillator failure -—-- Column thermostat
motherboard
0B04 Run failure Column thermostat
motherboard
Orange light Column thermostat
OB0S Leakage flashes motherboard
. Orange light Column thermostat
OB06 Door is not closed flashes motherboard
0S00 System CPU operation failure -—-- Column thermostat
control board
0801 EEPROM failure Column thermostat
control board
0802 8M crystal oscillator failure Column thermostat
control board
Heating belt failure or Pt100 Column thermostat
0S03 -
abnormal control board
. . Column thermostat
0S04 AC sampling no signal -—-- control board
The temperature exce.eds the Orange light Column thermostat
0S05 maximum protection
flashes control board
temperature
The tempe.rature 'S lowe.r than Orange light Column thermostat
0S06 the minimum protection
flashes control board

temperature
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12.4

Detector Failure

Table 12-4 Detector fault comparison table

Fault number

Fault description

Indicator status

Fault location

. . Detector
DBO00 System CPU operation failure - motherboard
DBOI EEPROM failure Detector
motherboard
. . Detector
DBO02 8M crystal oscillator failure ——-- motherboard
. . Detector
DBO03 32K crystal oscillator failure - motherboard
. Detector
DB04 Run failure - motherboard
Orange light Detector
DBO5 Leakage flashes motherboard
DBO6 Door is not closed Orange light Detector control
flashes board
DS00 System CPU operation failure - Detector control
board
DSO1 EEPROM failure Detector control
board
DS02 8M crystal oscillator failure - Detector control
board
Wavelength stepper motor Detector control
DS03 . —
failure board
. . Detector control
DS04 De-spectrum device failure -
board
. . Orange light Detector control
DS05 Deuterium lamp power failure flashes board
DS06 Wavelength calibration failed | ~ Orange light j Detector control
flashes board
L . Orange light Detector control
DSO07 Light intensity over range flashes board

102



Appendix

Security Information

®  General safety information

The following general safety precautions must be followed in all stages of instrument
operation, maintenance and repair. Failure to follow the special warnings in other places in
this manual will violate the safety standards for the design, manufacture and use of the
instrument. The company will not bear any responsibility for the losses caused by the user's

failure to comply with these requirements.

®  safety standard

This instrument is a Class I safety equipment (that is, a protective grounding terminal is provided),

and it is manufactured and

tested in accordance with national safety standards.

Safety Signs

Sign

Explanation

A

For equipment marked with this mark, the user should refer to
the instruction manual to avoid injury to the operator and

damage to the instrument.

[ Caution)

Warns you of conditions that can lead to injury or death.
Unless you have fully understood and met the required

conditions, do not operate beyond the warning range.

[ Be Careful)

To warn you of situations that may cause data loss or
equipment damage, do not operate beyond the scope of
caution unless you have fully understood and met the required

conditions.

[ Note])

Remind you that the experimental data may be unsatisfactory
or the instrument cannot work normally. Unless you have fully
understood and met the required conditions, do not operate
beyond the scope of attention.
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