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statement

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

demonstration of the Rubikstation, 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 Rubikstation Introduce

Rubikstation is a self-developed network version chromatographic data workstation software
for LC systems.

Users can remotely set and adjust the parameters of the liquid chromatography instrument to
ensure the accuracy of the experiment. The software can automatically collect data generated during
the experimental process, reduce human errors, and improve data accuracy. Rubikstation is equipped
with powerful analytical tools to help users delve deeper into data and extract valuable scientific
information. Users can quickly generate evaluation reports based on experimental results, providing
support for research or production decisions.

The design of Rubikstation aims to simplify the chromatographic analysis process, improve
work efficiency, and ensure the quality and reliability of data analysis. Through this software,
researchers and industrial users can focus more on the experiment itself rather than the tedious

operation process.

1.1 Features of Rubikstation

® Flexible Scalability: Rubikstation supports control over a large number of
chromatographic instruments, using a standard browser/server (B/S) architecture to
ensure system scalability and compatibility.

® Data interoperability: Rubikstation supports sharing, viewing, utilizing, and processing
data, methods, and system resources among multiple users, while adhering to permission
management, improving data flow and collaboration efficiency.

®  Security Support: The system has powerful management functions that can meet the
security requirements of different workflows.

®  Audit Tracking: The system is capable of recording and saving detailed user operation
information, including method applications, data operations, and system usage, to create

and manage a complete audit tracking history.



Flexible Report templates: Rubikstation allows users to customize report templates
based on specific needs, supporting multiple project combinations to adapt to different
reporting needs.

Data Security: All data is stored in the server's database, ensuring the security and
integrity of the data. At the same time, the system supports multiple data backup
methods, including full backup, incremental backup, automatic backup, and manual

backup, to meet the data protection needs in different scenarios.



2 Software Overview

This chapter provides a detailed introduction to the characteristics and components of

Rubikstation. Currently applicable to:

@ EClassical 3200L series liquid chromatography system;

2.1 Configuration Requirements

The system configuration and software and hardware requirements for the Rubikstation

chromatographic data workstation are shown in the table below:

Minimum Configuration

Recommended Configuration

CPU: i5-10500 / Ryzen 5 5500
Graphic Card: GTX 1060

CPU: i5-12600 / Ryzen 5 7500
Graphic Card: GTX 1660S

RAM: 16GB RAM: 32GB
Client | Operating System: Windows 10 Operating System: Windows 11
Monitor: 1920*1080 Monitor: 2560*1440
windows Browser: Edge 126.0.2592.68/ Browser: Edge 126.0.2592.68/
Chrome 123.0.6312.59 Chrome 123.0.6312.59
CPU: Intel ® xeon ® E-2336 CPU: Intel ® xeon ® E-2468
processor processor
RAM: 16GB RAM: 32GB
SErVer | Hard Disk: 1T Hard Disk: 2T or above

Operating System: windows

server2022

Operating System: windows

server2022

Note: Please refer to the client requirements for the standalone version




2.2 Workstation Introduction

2.2.1 Workstation Deployment

The deployment of Rubikstation Network Edition Chromatographic Data Workstation shall be
uniformly installed and deployed by the installation engineer for the customer in accordance with
the {Rubikstation Network Edition Chromatographic Data Workstation Deployment Guide) . Only

after confirming the correct deployment can it be handed over to the customer for use.

Note: (1) Any abnormal phenomena that occur during the deployment process cannot be

handed over to users for use.

(2) After the workstation is deployed correctly, it is necessary to inform the user of the

workstation login address and make corresponding records.

2.2.2 User Login

After deploying the workstation environment, open the browser, access the workstation address,
and enter the login page, as shown in Figure 2-1. The newly deployed workstation comes with a
"superAdmin" user account and default password. After entering, log in to the workstation and set
the user's account, password, and other information. Before delivering the workstation, the engineer
needs to ensure that the management personnel modify the account password or delete the account

before the delivery can be completed.

i Rubikstation

| & superagmin

)

Figure 2-1 Login Page



2.2.3 User Management

After logging in, click on "User Management" on the dashboard to enter the user management
page. On this page, users can be added, user information and permissions can be edited, user

information can be viewed, and users can be deleted. As shown in Figure 2-2.

F: Rubkstation

Figure 2-2 User Management

Click the "Edit" button to enter the "User Details" page, where you can set all permissions and

other information for the user, as shown in Figure 2-3.

Figure 2-3 User Details



Users can edit user information in this module.
Password restrictions can impose certain restrictions on passwords.

"User permissions": Set usage permissions for users.

When creating new user roles using administrative permissions, access to software features can be
set based on the roles.

2.2.4 Instrument Management

Click the "Instrument Management" button on the left side of the main page to enter the
instrument configuration page, as shown in Figure 2-4. Click "New" to create a new instrument
configuration module. The instrument module configured here can be directly called in subsequent
use without the need for further configuration. Click "Edit" to edit the configuration and parameter
information of existing instrument modules, such as adding instruments, filling in module names,

entering instrument IP, Edge end IP, and other information, and then verifying the connection.

Click "Delete" to delete the current instrument module. It should be noted that if this module

is in use, it cannot be deleted.

......

Figure 2-4 Instrument Management
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Click "Edit" to modify the instrument parameters configured in the instrument module, and

perform instrument connection verification, instrument configuration modification, etc.

Module Edit

# Module Name 3200L

= Ip Address 192 « 168 . 102 « 47
Fittings
+ Add Fittings Config

# Series Type Option
1 EClassical3200L  ~ LC v o

2 EClassical3200L  + Detector v o

3 EClassical3200L v Thermosiat v 0]

4 EClassical3200L Sampler v 0}

m Cancel

Figure 2-5 Instrument Editing

Click the "Configuration" button on the instrument editing page to edit the specific model, IP,

and verification instrument connection of the configured instrument.

3200L
I LC Type | P3220L ~ | IP|182 - 168 - 1 - 3l
I Detector Type | D3210L v P 192 - 168 - 1 - 10 Dual WL Mode
I Thermostat Type | 03220L v IP|192 - 168 - 1 - 30
I Sampler Type | S3220L v IP|192 - 168 - 1 - 40
Verify

m Cancel

Figure 2-6 Instrument Configuration

Note: The configuration mode of other modules is the same.
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2.2.5 Engineering Management

Figure 2-7 Engineering Management

Click "Engineering Management" to enter the engineering management page, which allows
you to create, import, backup, delete projects, and modify the unit of the project. The page displays

the project type, creator, and creation time, as shown in Figure 2-7.
® New Project

Click "Create" to create a new project. On the new project page, edit the project name, select
the project type, add explanatory information (optional), and then click "OK" to save. Then you can

see the newly created project on the "Engineering Management" page.

New Project
Name test
Type HPLC

Notes

Figure 2-8 New Project

12



® Import Project

Click the "Import" button, select the path where the project is located in the pop-up window,

select the project to be imported, then click "Open" and wait for the project to be imported.

4 ¥ > HEE > Downloads > v O | T Downloads TiEE p

EmR vy FEisE =y m @

- FEHBE) N =R BHEW £ E B
@ OneDrive - Persi v S5 (1)
I i [} GPC_DEMO.backup 2024/6/14 9:37 BACKUP X2 36,746 KB

I ELDsE ] ~RER (1)

B Desktop I B ©)pdf 2024/6/13 11:00 Micrasoft Edge .. 184 KB

¥ Dounloads ~ FERLAHE (24)

B ma £3 1718180692936.zip 7P EETHE 1KB

= BER & 1- 2024 06_12 06.51_37 (3).pdf Microsoft Edge .. 1Ke

e { DEMO_PDABET 546.pdf Microsoft Edge . 318 K8

b Es 5 paf @0t A 146 KB

£ 08(C) [ pdf ()0t ST 156 KB

o) W EFTH P4 (1) pdf M\cmsot\ Edge .. 399 KB

I 1 - 2024 06_12 06 51_37 (2).pdf Microsoft Edge 1KB

= TS ) I 1 - 2024 06_12 06 51_37 (1).pdf Microsoft Edge 1KB

& FE v @@ 1- 202406 12 06 51_37.pdf Microsoft Edge 1KB v
e | | [zt 0 -
MegsnaE He Q) B

Figure 2-9 Selecting the Import Project

®  Unit Setting

Click "Unit Setting" to set the basic unit, signal unit, coordinate axis unit, and other units of

the current selected system.

System Unit Setting

| Basic

Flow Velocity mL/min v

Pressure MPa v

Temperature °C v

Injection Volume uL v

| Signal

Detector mAU v

| X Axis

Time min v

| Other

Peak Area 5 v
Confirm Cancel Default

Figure 2-10 Unit Setting
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2.2.6 GLP Options

Click on "GLP Options", and the user can select the desired option on the "GLP Options" page

and click the "OK" button, as shown in 2-14.

i Rubkstation @ (R metim - @

Figure 2-11 GLP Options

2.2.7 Audit Trail

Click "Audit Trail", and the audit trail page will be displayed on the right. Users can filter and

view all operations on the workstation as needed, and export the results, as shown in Figure 2-12.

B Rubkstation ® (R weeamn + | @

Figure 2-12 Audit Trail
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2.2.8 Auxiliary Functions

There are several auxiliary function buttons in the upper right corner of the workstation. The
first button is the "Help" button, which is used to view the help document of the workstation; The
second button can view the personal information of the current logged in user, switch workstation
themes, and log out of the current user; The third button can directly switch the language of the

workstation. As shown in Figures 2-13.

1 Rubikstation

A0 Syskn

Figure 2-13 Auxiliary functions (1)

@ R’1~v | ®

Figure 2-14 Auxiliary functions (2)

3 Dashboard

3.1 Dashboard

On the dashboard, you can create a system to view the current operating status of the system

and the status of each system's configured instruments. As shown in Figure 3-1.
When there is an instrument connection failure in the system, the status behind the instrument

15



will display "failed", and the entire system will also display "offline" status; Display "online" status

when all instruments are connected normally.

B Rubkstation

Figure 3-1 Dashboard (Offline)

Figure 3-2 Dashboard (Online)

. |

The "---" in the upper right corner of the system allows you to edit the instruments

currently used in the system, edit the system name, select a project, and delete the system.
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Dashboard Instrument Management Project Management GLP Options Audit Trail Syetem Setting

System Config

System Name test-1
Project Name 0821

Project Type HPLC

23 32000

“ cancel

Figure 3-3 System Configuration

3.2 Instrument Method

3.2.1 LC Gradient Setting

The instrument method generally consists of four parts: LC gradient, detector, thermostat, and

automatic sampler. Each section can be edited separately.

Taking 3200L binary high pressure as an example, modify the percentage of solvent in the
mobile phase of pump A in the gradient table, and the percentage of solvent in the mobile phase of
pump B can be automatically generated. The flow rate in the gradient table is the total flow rate of
pumps A and B, as shown in Figure 3-4. The graph at the bottom left of the gradient table shows the

flow velocity and the time-dependent curves of components A and B.

17



Single Sequence

Single LC Gradient Detector as Thermostat

Tnst Method Select Instrument | P3220L

Anal Method Gradient Table Gradient Options
4 O Tmemin] A% FBP% 2 Flow(mLimin] Min Pressure[MPa] | 0.0 Max Pressure[MPa] | 20.0
1 Initial 0.00 100.00 0.000
Solvent A A Solvent B 8
Solvent C Solvent D

Clean Pump Head | No Purge

Degasser Status OFF

Inlet 3-Way Valve-A | A1 Mobile Phase

Inlet 3-Way Valve-B | B1 Mobile Phase

90.0
700
50.0
300
100

o
-
w e

01 03 05 07 09

@ Method Name: 0821/ 1

New Open  Audit Trail Save

Figure 3-4 LC Gradient

® The "Gradient Options" dialog box in the gradient table allows you to set pump related
functions such as maximum pressure, minimum pressure, solvent name, pump head cleaning

status, deaerator status, and mobile phase inlet.

3.2.2 Detector Setting

Click on "Detector" in "Instrument Methods" to enter the detector settings dialog box, as shown
in Figure 3-2. In the "Control Parameters" tab, you can set detector related parameters such as
acquisition wavelength, acquisition frequency, response time, light source status, and detector
temperature control; Click on 'Read Detector' to monitor the number of times the light source is

turned on, running time, etc.

18



Single Sequence

Single LC Gradient Detector AS Thermostat
Inst Method Select Instrument | D3210L v

Anal Method
e

Basic parameters:
Signal 1-WL(nm) 190 Rate(Hz) RT(s) 1 v
Signal 2-WL(nm) 254

Deuterium lamp:

Status ON v Switch times Run times(h)

Tungsten lamp:

Status OFF v Switch times Run times(h)

Cell TEMP:
Target TEMP(°C)| 20.0 Max TEMP{°C) | 55.0
Warning
1. Do not switch deuterium lights frequently. Deuterium light will take about 30 seconds to turn on.

2. Please make sure that the target TEMP is lower than the max TEMP. Otherwise, an alarm will be caused after sending the method.

Read

@ Method Name: 0821/ 1
New Open  Audit Trail Save

Figure 3-5 Detector Acquisition Condition Settings

The time wavelength program can be set in the "Time Program" tab, as shown in Figure 3-6.

Single Sequence
Single LC Gradient Detector AS Thermostat
Inst Method Select Instrument | D3210L v
Anal Method
Control Parameters
#  Time[min] ﬁ’ WL Eeten Time[min] f WL[nm]

1

Use Time Program

° @ @ @ Method Name: 0821/ default

New Open  Audit Trail Save

Figure 3-6 Time wavelength program settings



If the method is to be executed according to the set time program, it is necessary to check "Use time

program".

3.2.3 Autosampler Setting

Click on "Automatic Sample Injector” in "Instrument Methods" to enter the detector settings
dialog box, as shown in Figure 3-7. On the automatic injector page, basic parameters, injection

parameters, cleaning parameters, etc. of the injector can be set.

Sequen
LC Gradient Detector A Thermostat
Select Instrument S32201
Basic
Loop Volume 100pL Syrmnge Volume 500 Depth[bottom) mm Tray style(Hole) 120
Sampler
Sample Mode ParialVolumel. (S Extra Volume(ul) 40 Suction Velocaty(ul's) 5 Bubble Volume(ul)
Purge
External purge mode Purge Afer Injectc Internal purge mode: Purge Atter Inectic F:::rr:!ﬁz' - Iril;f;‘n/:\lﬁ\lxrgr -
Suction Velocity(uL) 20 Discharge Velocity 15 Purge Cycles
Flashlight OFF

© O O O wconm: o

New  Opem AvditTral Swe

Figure 3-7 Autosampler Settings

If you need to use derivative functions, you need to check "Enable derivative functions".

Single Sequence
Single LC Gradient Detector AS Thermostat
Inst Method

Select Instrument | $3220L

Anal Method
E—

| Sousce botl , ) , Waiting time of after
8 P °‘";fc_° ® 0 TapstbotleNo. /@ Volume[l] dortiatan ! min
1 Enabled Derivation
@ Method Name: 0821/ default
New  Open Audit Trail Save

Figure 3-8 Derivative Settings
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3.2.4 Thermostat Setting

Click on "Thermostat" in "Instrument Methods" to enter the thermostat settings dialog box, as
shown in Figure 3-9. On the thermostat page, you can set the thermostat temperature, maximum

alarm temperature, etc.

Single Sequence

Single LC Gradient Detector AS Thermostat

Inst Method Select Instroment | 03220L

Anal Method Target TEMP(C) 20 Max Alarm TEMP(°C) | 85

is lower than the max alarm

thermostat to alarm!

° @ @ @ Method Name: 0821/| default

New Open  Audit Trail Save

Figure 3-9 Thermostat Setting

3.3 Analysis Method

3.3.1 Measurement

Click on "Analysis Method" to enter the Analysis Method Settings dialog box. In the
"Measurement" tab, you can describe the chromatographic analysis conditions, which will appear
in the report description. Check "Enable Auto Stop" to set the running time of the method. When
calculating column efficiency, it is necessary to set information such as column length and non

retention time, as shown in Figure 3-10.
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Single Sequence

Single Measure Advanced Integration

Inst Method Column Detection Enable Autostop

Anal Method Unretained Time Temperature Run Time min
Column Length[mm] Note
Mobile Phase

Flow Rate

Pressure

@ Method Name: 0821/ default
New Open  Audt Trail Save

Figure 3-10 Analysis Method Setting Dialogue Box
3.3.2 Advanced

Click on the "Advanced" tab in the analysis method settings dialog box, as shown in Figure 3-

11, to collect information such as pressure, flow rate, and temperature in the spectrum.

Single Sequence
Single Measure Advanced Integration
Inst Method Aux Signal Store
1 LC Press v
Anal Method f— @
2 LCFlewA
3 LCFlowB
4 Thermostat

° e @ @ Method Name: 0821/ default

New Open  Audit Trail Save

Figure 3-11 Advanced Condition Setting Dialogue Box
3.3.3 Integration

Click on the "Integration" tab in the analysis method settings dialog box to set the integral

parameters for generating the graph, as shown in 3-12.

22



Single Sequence

Single Measure

Inst Method

Detector

Anal Method

New

AN

[ Attention]

Method Name: 0821/ defauit

7 Value

0.002

6.000

10.000

Figure 3-12 Integration Event Setting Dialogue Box

€ Integral events can only be selected from the ""Chromatogram

Operation" dropdown menu.

€ Time A "is the start time of the event, and" Time B "is the end time

of the event; If the integration time is a single point event similar to

the "peak starting point", then '"time A" is the peak retention time

and ""time B" is the starting point time.
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4 Analysis

4.1 Single Analysis

Single analysis "refers to the process of injecting, collecting, and storing data for a single

sample.

4.1.1 Single Analysis Setting

The operation steps are as follows:

1) Click on "Single Setting" to display the Single Setting dialog box, as shown in Figure 4-1. Fill
in relevant information such as spectrum name, sample ID, sample name, total amount, dilution,
internal scalar, injection bottle number, injection volume, and whether to use an automatic sampler

in the single analysis dialog box.

@ - a4

Figure 4-1 Single Analysis Dialogue Box

® Sample ID "is the sample identification number used to distinguish the sample.

® The "sample name" can be used to set sample description information.

® The "total amount" refers to the total amount of the sample used in calibration calculations,

and the units used should be consistent with those in the calibration file, with a default value
24



of 0. In the internal standard method, the input value for "total amount" is the sample size

without the addition of internal standard.

“IN The 'internal scalar' refers to the amount of internal standard added in the internal standard
method, and the unit should be consistent with the unit in the calibration file. The default value

is 0.

Dilution "is the dilution factor of the sample, and the result calculated using the calibration file
will be automatically multiplied by the corresponding dilution factor to obtain the final

calculation result, which will appear in the report table with a default value of 1.

The "injection volume" is the injection volume of the sample, with a default value of 0. When
calculating with a calibration file, the software automatically corrects the proportionality
coefficient between the sample injection volume and the injection volume in the calibration

file.

The "calibration standard" is the level of the calibration standard. The spectrum obtained after
activation will be automatically saved in the corresponding subdirectories of the calibration

file and cannot be changed during the method operation.

The "instrument method" and "analysis method" will run according to the currently selected

method.

4.1.2 Operation of Single Analysis

Click the "Send Method" button, wait for the baseline balance to stabilize the readings of each

instrument component, then click "Run" to perform a single sample analysis.

Note: When 'Do you want to use the automatic sampler' is not selected, the software will not send

injection instructions to the automatic sampler.

4.2 Sequence Analysis

"Sequence" is the process of automatically conducting multiple, multi method, and multi

sample analyses.

25



By using sequences, each sample can be automatically injected and data can be collected and
analyzed according to the specific method used for that sample. Each sample in the sequence can
be analyzed using different analytical methods, and different settings of chromatographic conditions

and parameters can be used.

Sequence Group: Multiple sequences can be stored in one sequence group as needed, that is,
multiple sequences can be called simultaneously for analysis, reducing the workload of sequence

editing.

Note: If the injection method for "sequence" and "sequence group" is "standard" or "unknown" and
there is no automatic sampler in the system, an external injection trigger signal must be received

before analysis can begin. Otherwise, analysis will not be run.

4.2.1 Settings for Sequence Analysis
The sequence and sequence group need to be established and saved in the same way as the
instrument method and analysis method before they can be used.

1. The setup and operation of sequence analysis can be carried out according to the following

steps:

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

Figure 4-2 Sequence Analysis
2) Fill in the starting bottle number, ending bottle number, injection frequency, injection

26



volume, sample ID, sample name, sample type, spectrum name, instrument method,
analysis method, calibration method, etc. in sequence in the sequence analysis dialog box,

as shown in Figure 4-3.

00000 @2: ¢

Sequemce Sequeoce Sequeme

Figure 4-3 Editing Sequence

3) After completing the sequence editing, click the "Save" button, enter the sequence name,

and save the sequence.
2. The editing method for "sequence group" is as follows:
1) Edit sequence group

Click on "Open Group" on the "Sequence" page, and a sequence group editing page as shown
in Figure 4-4 will pop up. Click on "Add Sequence Group" in this pop-up window, then enter the
name of the sequence group in the pop-up window and click "OK". At this time, the newly added
sequence group name will be displayed in the sequence group list. Clicking the "+" after it will
display all saved sequence lists. After clicking the sequence that needs to be added to the sequence
group in the sequence list, click the OK button to return to the sequence group list page. After
selecting the sequence group, click OK to display the current sequence group on the sequence

analysis page, as shown in Figure 4-5.
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Figure 4-4 Edit Sequence Group
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Figure 4-5 shows the sequence group

4.2.2 Operation of Sequence Analysis

1) After editing the sequence, if there is a problem with the sequence, it will display - in the

"status" of the problem line. If there is no problem with the sequence, it will display - in the

"status" of the problem line.
2) Clickon ¥, and the selected sequence will start running.

1) After the sequence analysis is completed, the corresponding sequence state changes. The
sequence runs in orange, the completed sequence is displayed in gray, and the reset state
sequence is displayed in white.

2) Ifyou want to run the sequence again, simply select the completed sequence and click "Reset".
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Figure 4-6 Running Sequence

Note: The operation and status of the sequence group are consistent with the sequence.
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5> Data Acquisition

Data acquisition is the process of recording and storing the response signals of the detector.
During the data acquisition process, the detector converts all response signals from analog signals
to digital signals, which are then transmitted to the workstation and stored in the signal data file.

This chapter provides a detailed introduction to the data collection function and related operations.

5.1 Data Acquisition Interface

After logging into the workstation, you can directly enter the data collection interface. As
shown in Figure 5-1.

0.23 mm 69,194 mAU

s0000

02 [E7] vam 2500 0600 0700
Timaimin

Figure 5-1 Data Collection Interface

# Description

The displayed information includes instrument methods, analysis methods, calibration
methods, injection bottles, and other relevant details from this operation

2 Used for setting the timeline of the data collection interface

Used for setting the signal axis of the data acquisition interface
During the data collection process, this function displays the chromatogram from the
4 beginning of the analysis until clicking this button, allowing you to check peak area,
peak height, and other information during the analysis process

This function is used to change the color of the detector signal according to

> requirements

coordinate axis of auxiliary signals, which can read the auxiliary signal values during
6 the data acquisition process, such as real-time flow rate, pressure, column temperature,

etc.

Right click on "Auxiliary Signal Settings" on the data acquisition interface to display
7 the pump flow rate, column temperature, and pump pressure signal lines; Right click

on the data to switch back and forth between "Set Background Spectrum" and "Close

Background Spectrum"
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5.1.1 Device Monitor

In the device monitor, the operating status of the instrument can be viewed, and in addition,
its parameter values can be adjusted by directly entering values in the functional units of the

monitor.

The "Device Monitor" in the analysis column is shown in Figure 5-2.

Device Monitor

A LC-3200L @

A
Wac Level
Status Not Meeting Standard
OmL/min | 0.1 MPa
oo00 frry
0% o0ss
Degasser Status OFF
Inlet 3 Valve-A Al Mobile Phase
Inlet 3-Way Valve-B B1 Mobile Phase
Stop Flow Set Flow
A Detector-3200L @
W 190 mm W 254mm
Auto Zero
Cell TEMP:
Status Run
Target TEMP 20°C
Actual TEMP 33.8°C
A Thermostat-3200L @

33.5°C

Status Run | Target Temp 20.0°C

Figure 5-2 Device Monitor

Pump: The pump flow rate and pressure changes can be observed at any time, and parameter

settings and flow rate setting operations can be performed.
Autosampler: Perform operations such as syringe exhaust, cleaning, and column derivatization.
Thermostat: Display set temperature and real-time temperature changes.

Detector: Display deuterium lamp, tungsten lamp energy changes, status (on/off), temperature

display, and enable baseline zeroing operation.

5.2 Beginning of Data Acquisition

In a single analysis, after clicking "Send Method" and the baseline runs smoothly, click

"Run" to collect data. As shown in Figure 5-3.
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Figure 5-3 Single Analysis - Start of Data Acquisition

In sequence analysis, first click on option 1 to send the method. After the baseline runs

smoothly, click on option 2 or 3 to run the sequence. As shown in Figure 5-4.

Sequence 0821 13 (Nose I the sequence e & not subemited, i il ram according o the previously submtind setngs! b

soa
§

Figure 5-4 Sequence Operation - Start of Data Acquisition

5.3 End of Data Acquisition

Data Acquisition can be stopped by the following methods:

® When the "Running Time" of the detector set in the "Analysis Method" is reached, data

collection will be automatically terminated.
® Inasingle analysis, click 'Stop' to end data collection and save the data at the same time.
Click 'Abandon’ to stop data collection and not save the data this time.

® [nsequence analysis, click "Stop" to stop the data collection and save the data after completing
the current running analysis. Click 'Stop' twice to immediately end data collection and save

this data.

Click 'Abandon' to stop data collection and not save the data this time.
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5.4 Set background chromatogram

® Operation: Blank area in the "Data Collection" section ->Right click ->Click "Set Background
Image" ->In the pop-up "Chromatogram List" window ->Select the chromatogram as the
background chromatogram ->Click OK.

® Application: Display as a comparison chart during the analysis and operation process.

® C(Close background chromatogram: Blank section of "Data Collection"” — Right click — Close

background chromatogram

5.5 Setting Analysis Time (During Analysis)

When the analysis is not running, the analysis time is set in the analysis method, see 3.3.1 for
details.

During the analysis of operational status, most of the parameter settings for instrument and
analysis methods will be locked and cannot be modified. If the automatic stop function is enabled
in the analysis method, only the running time in the analysis method can be edited and saved. If you
need to modify the collection time of the spectrum during analysis, you can directly modify the
"running time" in the analysis method used for the analysis. After saving, the collection section will

automatically update the analysis time. As shown in Figures 5-5 and 5-6.

Figure 5-5 Editing and Analysis Method during Sequence Operation
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6 Data Processing

Data processing includes HPLC data processing, GPC data processing, and PDA spectra, and

the processing of different spectra requires the use of corresponding data processing pages. It

should be noted that the conventional processing functions of PDA spectra and the data processing

of HPLC spectra are both on the HPLC data processing page, while the unique functions of PDA

spectra are on the PDA spectra page.

6.1 HPLC Data Processing

6.1.1 View Chromatogram

Click on "Data Processing" - "HPLC Data Processing" in the workstation to enter the HPLC

data processing page. The chromatograms of all projects are displayed on the left side of the page,

and the chromatograms, chromatogram result information, and chromatogram processing tools are

displayed on the right side. As shown in Figure 6-1.
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Figure 6-1 Chromatogram Window
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# Description

The chromatogram display area can be selected for zooming in, and the corresponding
1 functions about chromatogram display can be displayed by right clicking.

Display chromatographic column, method, integration information, chromatographic
? peak information, etc.
3 Chromatogram integration tool
4 List of chromatograms

Open Chromatogram: Click on the chromatogram name in the chromatogram list on the left;

As shown in Figure 6-2.

Overlay Chromatogram: In the toolbar above the chromatogram display area, make the overlay
button light up, and then click on the chromatogram on the left side to overlay and display the

clicked chromatogram.
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Figure 6-2 Stacked Chromatogram

6.1.2 Integration Setting

Integral is the process of identifying peaks in a signal and calculating their magnitude. Integral
is essential for viewing, qualitative and quantitative calculations, peak purity calculations (PDA

spectra), and other data results of the tested substance.
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6.1.2.1 Manual Integration

The integration tool can be used to perform various operations on peaks, such as adding peaks,
modifying the starting and ending points of peaks, or removing unnecessary peaks. When the
collected spectrum is integrated according to the integration setting in the analysis method but

satisfactory integration results are not obtained, it is convenient for users to adjust and use it.

Open the chromatogram to be processed in the "Data Processing" window, and manually
change the chromatogram parameters using the commands on the right side of the menu. The sub
menu commands under the main menu in the chromatogram window can be used to adjust the

chromatogram.

AN
Manually move the starting and ending points of the peak. Click on the = in the points

column to change the starting point of the points. Click on A to change the endpoint of the

integral, as shown in Figures 6-3 and 6-4.

X G SEHEe 4> S oW & 4 [ Curentproject: HPLC_DEMO
3 96min 14.047TmAU

-

Figure 6-3 Before Manual Integral Change
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Figure 6-4 After Manual Integral Change

The manual points menu commands are shown in Table 1 below:
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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
N

be displayed in the integration table of the chromatogram

Demarcation point

8 Add a positive peak

& Add a negative peak

AN Mandatory naming of selected peaks

A Label solvent peak
Assign all peaks in the selected interval to the set group

2 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

5 Vertical separation, draw a vertical line to all peaks in the selected area
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
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6.1.2.2 Integral Results

Below the display area of the chromatogram, there are various information tables for the
chromatogram, including result table, summary table, performance table, integration table,
measurement conditions, and SST table. As the integration results are adjusted, the corresponding

results will be displayed in various tables, as shown in Figure 6-5.

Results SEEHREYL Common for Al Siguals

Reten Pak Paak

) Pak . Calibwation File{Peak Table)
Fimelmi]  HeghtoA]  Heighise] arappyy  WWSlmal  Peakype

s L f negranen Atgorstm
2 o
B - Repoet in Result Table Unsdentified Peaks
- — Response Bas
™ e
Amaunt ISTD1 Amount Iej Volume[ul] ~ Dilutien

Figure 6-5 Results View

Right click the mouse in the "Results Table" and "Summary Table" to set the queue, as shown in

Figure 6-6.

Setup Columns

Reten. Time

ek st =

Peak End

User Columns

Start Value
End Value

Peak Height

Peak Height[%]

SN

By
Half Peak Width
Peak Width Startfmin]
Peak Area
End[min]
Peak Area[%] [emiz]
Wos
Response
Coluran Properties
Amount
Places

Figure 6-6 Setting Queue

6.1.3 Subtract Background Chromatogram

The mobile phase under gradient conditions may cause baseline instability, affect integration

39



results, and even lead to inaccurate quantification. To eliminate baseline issues, the spectrum of the
empty run gradient can be used as the background chromatogram, and the normal sample
chromatogram can be calculated after deducting the background chromatogram.

Specific operation: Data processing — Measurement conditions — (Deduction) settings —

Select background spectrum from the chromatogram list — Confirm. As shown in Figure 6-7.

Chromatoprum L

Mo . minnnEE O

Figure 6-7 Subtract background chromatogram

6.1.4 Calculation of noise and drift

After opening a chromatogram, right-click in the chromatogram area, click on "Noise/Drift",
select a calculation method, and then choose the calculation area. The calculated noise/drift results

will automatically appear in the result table below the window. As shown in Figure 6-9.
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Figure 6-8 Noise and Drift
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Result Summary Performance Integration Measuring Condition SST Result
Results RABFEL
¢-Sigma Noise- (1.145-1.798 -min) 0.027-[mAU]
Reten. Peak Peak

5 1;,..; min Hc.;l;'[’:au Height[% x.;a:na ‘f:[';fn] WoS[min]  Peak Type

1 2859 55302 118 211864 78 0.134

2 629 4650 10 21394 08 0.157

3 3822 165957 353 725.174 265 0.152

4 5794 116.033 247 713782 261 0217

5 6906 68.850 146 471828 173 0234

6 9985 59.663 127 580330 216 0337

Figure 6-9 Calculation of Noise and Drift

6.1.5 Summary Table

Click on the "Summary" tab below the chromatogram to view the calculation results of the
calibrated peaks in the summary table, as shown in Figure 6-10. If no calibration file is set or no

peak is recognized, no data will be displayed in the summary table.

Figure 6-10 Summary Table

The calibration peaks of the superimposed spectra will also be displayed in the summary table.
If it is necessary to compare the same peak results of different spectra, it can be viewed through the

summary table.

6.1.6 Performance Table

Add non retention time and column length to the "Analysis Method" and select the
corresponding "Standard Method". The "Performance Table" below the chromatogram will display

the various performance parameters of the chromatographic column, as shown in Figure 6-11.

Figure 6-11 Performance Table
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6.1.7 Measurement Condition

The "Measurement Conditions" tab below the chromatogram displays all measurement method
information, as shown in Figure 6-12.

Result Summary Performance Integration Measuring Condition SST Result

Integration Table

Time Time

# Operate Gow 2 e 7 B £ Value
. . - 0.002
2 - - 6000
10.000
4 Peak-Peak Staring P v 3sm 3.686
5 | PeakPeakstaring P 2553 3538
6 | BaseLine-Vertical Cu ERER) 3738
Peak-Peak Starting P 381 3734
§ | Peak-Add Positive P 3542
9 Base Line-Vertical Cu v 3547 4.105
10 | Calculate-6 Sigma Ne L14s 1798
1 0 0 0

Figure 6-12 Measurement Conditions Tab

6.1.8 SST

SST (System Suitability Test) is commonly used to monitor the performance of methods.

1)  Open the spectrum that requires SST result calculation on the data processing page, and set the
calibration file for each spectrum separately to correctly identify the peaks that need to be

calculated;

2) Click on "SST Results" in the Results section to switch to the SST Results page, right-click
anywhere under "All SST Results" on the left, and click "Update from Calibration" in the pop-
up tool window. The workstation will automatically update the information of the identified

peaks in the currently open spectrum on the left; As shown in Figure 6-13;
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Figure 6-13 Update from Calibration

3) Select the peaks that need to be used for calculation from the peaks identified on the left, and

display the selected peaks in the table on the right;

Resut Sumanar Prformance

ANSSTResult @

Figure 6-14 Loading Identification Substances

4) Then right-click on the table on the right and select "Parameters". Set the SST calculation
related properties in the pop-up SST properties window, check the parameters to be calculated,
and set the calculation standards. As shown in Figure 6-15; After clicking the confirm button,
the selected parameters "retention time" and "peak area" in the table on the right side of the

SST result table will become editable; As shown in Figure 6-18;

SST Properties

General Parameters SubParameters Calculate By

Set Parameter for All Compenents

Reten Time Half Peak Width Plate Number
Peak Area Asymmetry Plate Number/'m
Peak Height Symmetry/Trailer Resolution
Content Capacity

Figure 6-15 Setting SST Parameters (1)
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Figure 6-16 Setting SST Parameters (2)
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5) After entering the values of "upper limit", "lower limit", and "% RSD limit" in the parameter
section of the SST result table on the right, the workstation automatically calculates the average
value, RSD%, and parameter results; The parameters that meet the criteria are displayed in

green, while those that do not meet the criteria are displayed in red; As shown in Figure 6-17;

Performane tegrsnon Messurng Conditr
AlLSST Resuit Componeat Name Q Calculste by EP

0K CompomiName me
! © e 208

Tuliog Fac

arameter Rt )
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Figure 6-17 SST Calculation Results

6) After setting the parameters, right-click on the SST result table on the right and click "Save".

Set the SST file name in the pop-up window and click "OK"; As shown in Figure 6-18;

Result Sumanar, Pesformance Integratics Measuring Condition
AlSSTResul: @ Component Name:Q.Cakulate by EP

.....

Uid Ok Comomitum  EeeTioe
1 L] Q 2046

Figure 6-18 SST file saving

The SST result function is powerful, and there is no need to copy the test data into an EXCEL

spreadsheet for further calculation, making it convenient for customers to use.

6.2 GPC Data Processing

6.2.1 GPC Mode Usage

The project saved after selecting "GPC" in the "Project Type" of the created project is called a
GPC project. The analysis performed using this project is called GPC analysis, and the

chromatogram obtained from the analysis is also a GPC chromatogram.

44



6.2.2 GPC Basic Theory

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

volume, and calculate the molecular weight distribution.

6.2.2.1 Narrow Distribution Standard Calibration

When a standard substance with a narrow molecular weight distribution can be obtained,
narrow distribution standard calibration is the most commonly used calibration method, by plotting
the calibration curve based on the peak position molecular weight and the retention time of the

highest point of the chromatographic peak.

6.2.2.2 Flow Velocity Correction

The elution volume is calculated by flow rate and retention time, and small changes in flow
rate will have a significant impact on the accuracy of molecular weight test results. Select a small
molecular weight sample (flow rate marker) and add it to the standard or sample to make the

retention time in different chromatograms more accurate.

6.2.2.3 Universal Calibration

The separation of polymer molecules on a chromatographic column depends on the size of the
molecules, not their molecular weight. The size of polymer molecules is not only related to their
molecular weight, but also to their configuration (linear, dendritic, and star shaped) and
conformation (solvent and temperature dependent). 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
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with the same size.

6.2.3 GPC Integral Settings

Click on the "Integral" tab in the analysis method settings dialog box to set the integral

parameters for generating the graph, as shown in Figure 6-19.

Single Sequence

Single Measure Advanced Integration

Inst Method Detector | D3210L

Anal Method P prem
Z Y »
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New Save
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Figure 6-19 Integral Event Setting

The GPC mode "Analysis Method Setting Integral" and the standard mode "Analysis Method

Setting Integral" are similar, but have the following three differences:

1) The way GPC pattern recognizes solvent peaks is different from the standard pattern. GPC
pattern marks all peaks that appear in the selected interval as solvent peaks. Once marked as a

solvent peak, this peak will be removed from the GPC result table.

FM
2) Add flow rate marker 4 function, GPC mode can set a peak for flow rate correction
calculation. There is only one peak in the entire chromatogram that can be labeled as the flow

rate labeled peak.

A

[ Attention] If the GPC calibration option window selects ""Use flow rate correction",
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 the average values of
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different molecular weight distributions of polymers, the "delete peak" and "add positive peak"

functions are used to integrate multiple peaks into a single peak.

6.2.3 Analysis

3.2.3.1 Single Analysis

In the single analysis dialog box, K and alpha values can be entered, which can be used to input
the Mark-Houwink equation for universal calibration. 14.1 and 0.7 are the K and o values of linear
polystyrene in tetrahydrofuran solvent at 25°C, respectively. Users can read the appropriate K and

Read K & Alpha

alpha values by clicking on . Other settings are the same as those in standard mode.

Figure 6-20 Single Analysis

In the data processing window, if you select the corresponding file through the "Directory"

menu to open the chromatogram, the K value and alpha value will be opened together.

3.2.3.2 Sequence Analysis

In the sequence analysis window of GPC mode, input columns for K value and a value have
been added. The GPC standard type and GPC standard number are used for automatic

recalibration of GPC during sequence operation.

Other settings are the same as standard mode.
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Figure 6-21 Sequence Analysis

6.2.4 GPC Data Processing Window

In the GPC data analysis window, chromatograms, molecular weight distributions, or

cumulative molecular weight distribution tables can be selectively displayed (with GPC

calibration set).
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Figure 6-22 Chromatogram Window

The GPC results, GPC summary, GPC integral, measurement conditions, GPC slice table,

and GPC range can all be displayed below the window.

6.2.4.1 Chromatogram

The GPC chromatogram can be viewed in the GPC data processing window in the same way

as HPLC data processing.
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6.2.4.2 MW Distribution

The MW distribution map displays the molecular weight distribution of the selected peak.
Click on the row where the peak is located in the "GPC Results" to select the peak. The retention

time of the peak is displayed in the upper right corner of the image, as shown in Figure 6-23.
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Figure 6-23 Chromatogram-MW Distribution

6.2.4.3 MW cumulative distribution

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

selected peak. Click on the row where the peak is located in the "GPC Results" to select the peak.
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Figure 6-24 Chromatogram-Cumulative MW Distribution
6.2.4.4 GPC Results

On the right side of the GPC result table, you can choose whether to add a calibration file.

1 ) None

means that the calibration curve is not added, and all molecular weight results in

the results table show NA.

2) The [ s function can select the saved calibration curve, and all molecular weight

results in the result table are displayed normally.
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Figure 6-25 GPC Results Table

® 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;

® MzI1 : 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.

6.2.4.5 GPC Summary

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

right-clicking.
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Figure 6-26 GPC Summary table

6.2.4.6 GPC Integration
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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.

Most operations are the same as in standard mode, see 6.2.3 for differences.
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Figure 6-27 GPC Integration table

6.2.4.7 Measurement Conditions

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

6.1.7.

6.2.4.8 GPC Slice Table

The GPC slice table displays cumulative molecular weight distribution results for selected

peaks.
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Figure 6-28 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
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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.

6.2.4.9 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.

Current project: GPC_DEMO

0.64min 18 526mAU

X - E
[
15000

asm 3

- ) / 4000

Figure 6-29 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.
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6.3 PDA Module

The PDA module is an independent module designed specifically for use with diode array

detectors. Below is a brief introduction to the PDA module:

6.3.1 Module Configuration

The configuration method of the PDA module is the same as that of conventional instruments,
only requiring the instrument management to select the PDA detector when adding instruments, and
then use the PDA detector as the detector for subsequent analysis. Refer to the configuration of the

conventional instrument management system for specific steps.

6.3.2 Method Settings

6.3.2.1 Instrument Method Setting

The PDA instrument method is the same as the conventional instrument method setting, but it
is necessary to pay attention to the choice of chromatogram output format when setting detector
parameters. The default option is 2D output, that is, it does not contain chromatogram, 3D
chromatogram and other information, and 2D or 3D output can be automatically selected according

to demand.
6.3.2.2 Analytical Method Setting
The analytical method Settings are the same as the general Settings.

6.3.3 Data analysis

6.3.3.1 2D Chromatogram Analysis (conventional Chromatogram)

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

conventional chromatogram, and the data processing method is also consistent, see Section 6.1 for
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details.

6.3.3.2 3D Chromatogram Analysis (PDA Chromatogram interface)

(1) PDA chromatogram interface

Click "PDA chromatogram " under "Data processing" to open the PDA chromatogram page,
as shown in Figure 6-30. By default, this interface only opens chromatogram, spectrogram, contour

view and peak purity spectrum view. Click the button 7 in the upper left corner to open the

chromatogram list, select the PDA chromatogram and click OK to open the display.

B Rubkstaton @ (R ki B

Figure 6-30 PDA chromatogram screen

(2) 3D view

After opening the PDA chromatogram, right-click in the "Chromatogram" area - select "Show
3D View" to open the "3D View" interface (Figure 6-31). The 3D view interface is displayed, as

shown in Figure 6-32.
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(3) Peak purity spectrum view
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Figure 6-32 3D view screen

Drag the mark line in the "Chromatogram" area to move to the selected peak, and then right-

click in the "Chromatogram" area and select Show peak purity spectrum to open.
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Figure 6-34 Peak purity spectrogram
(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 Figure 6-35 and 6-36.
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Figure 6-36 Peak purity curve
(5) Peak purity view

Right-click in the "Chromatogram” area and click "Show Peak Purity" to display the peak purity

view in the lower right area, as shown in Figure 6-37.
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(6) Add chromatogram signal

Figure 6-37 Peak purity view

Right-click in the Chromatogram area and choose Add Signal to bring up the Add

Chromatogram Signal window, as shown in Figure 6-38. In this window, you can set the wavelength,

reference, and so on to add chromatogram.

(7) Properties

PDAData - Add chromatogram signal

@® Add

() Replace Select
Wavelength
Bandwidth
Reference ] Use

Wavelength

Bandwidth

-
R

[nm]

Figure 6-38 Add chromatogram signal

Right-click in the "Chromatogram" area or "Spectrogram” area and select the "Properties”

option to bring up the "Properties” setting window, as shown in Figure 6-39. In this window, you

can set axis parameters and so on.
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Figure 6-39 Properties window

(8) Spectrum Library

Right-click in the "spectrum chart" area to pop up the spectrum library related options. It
includes the functions of creating a new library, opening the library, adding to the library, searching

in the library, etc. As shown in Figure 6-40.

Dubout  bmusesMosmes © PoyetMmgees < GLPOjowm «  AsiTad - WACCOuls «  HACCMamo «  Amis ¢ GCChube ¢ FOACkossbiges

5 @

uoplo View Specrn 2790 1075 TTmAU
0000
. Currea Spectru ot 2 89min
w00
0000
oms [ —)
Opes Ly
7 omow Ast1o Ly
H D
Lot Expont Spectral
e Emacns
o
200 re—
o At Spern
oam. o Show Specwus Table
i Show Spoceun o T
200 Noemal Spectrum @00 900 000 700 8000
acsrginn
Zore Senm
Chromatogram. 4 20min 1249 08mAU Soorich Peak Purity View
nion Pt amo
I Currens Chomatogran  4960ms e et
N DEMO_PDAME! 254 W Peak Punty (65273)
w0000 == oo
00 L s‘
| 00
003800 | [ N
000 | | \
! | / woo £
3. 1 \ \ 2
H H / \ H
| J— & am | f \ s 1
o \
Gl e | \
E f N\ e [
000 / N -
s 5 : 2 2 / / !

- R /4 . A | e a— e
00 2500
] T ) ) ) ) o ) e ) Ty =) T =) FE

et -

Figure 6-40 Right-click in the Spectrum area

(9) Spectrum library view

This view displays spectrogram information for the spectrum library that has been opened. In
this view, the spectrum name and comments can be changed. If "Show spectrum" is checked, the
spectrum diagram corresponding to the library spectrum and the current chromatogram can be

displayed in the spectrum diagram view at the same time. Figure 6-41 shows the diagram.
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Figure 6-41 Spectrum library view

(10) Spectrum Library search results view

This view displays spectrum library search results. As shown in Figure 6-42.
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Figure 6-42 Spectrum Library search list
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7 Calibrate

Calibration involves setting up the calibration file with calling the calibration file
7.1 Percentage Method

This method requires that all compounds in the sample are eluded and integrated by the mobile
phase, and the response factors of all components (that is, the same peak area of the same content
or the same peak height, in general, this method is used when the universal detector is used) are
exactly the same. The percentage method can be used to quickly approximate the relative content
of each component. This method is mainly used to estimate the relative content of impurities or

degraded compounds in a pure substance.

7.2 Normalization method

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

different sample components.

Responsey'RF,

0
Y.(Response-RF) x100%

The formula used to calculate the compound content:x% =

Response, : The area or height of peak X

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

Advantages: simple, the accuracy of the sample size and the change of operating conditions have

little influence on the determination results.

Note: in the percentage method and normalization method, when the peak area is used as the
quantitative basis, all peaks are required to peak and baseline separation; When the peak height is
used as the quantitative basis, the peak shape is required to be better (peak trailing factor is between
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0.95 and 1.05).

7.3 External standard method

This method is the most commonly used and most basic method for determining the
concentration of an unknown sample. y = ax + bA standard solution of known concentration (a
pure product of the compound to be tested) is prepared, injected into the liquid chromatography and
analyzed in the same volume of each standard solution, and then the concentration is plotted with

the peak response value. A calibration curve is obtained. See Figure 7-1.

Figure 7-1 Calibration curve of the external label

7.3.1 Making calibration curve
Before making calibration curves, the chromatogram of the standard product used for
calibration should be pretreated to remove unnecessary peaks and correct integration conditions.
(1) Open the calibration page

Click "HPLC" calibration under "Calibration" to open the HPLC calibration page. On the left
side of the calibration page is the chromatogram list, and on the right side is the calibration summary

table and calibration curve and other information. See Figure 7-2.
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Raght
Use 1STD

Figure 7-2 The Calibration window is displayed

(2) Unit Settings

Click the button in the calibration window to set the calibration response, response unit and

>

decimal number; As shown in Figure 7-3.
Properties
Response Peak Area
Decimal Places 3
Content Unit mg

“ Cancel

Figure 7-3 Calibration unit Settings

(3) Open the pre-processed standard spectrum in the left chromatogram list, and all integral
peaks of the standard spectrum will be displayed in the calibration summary table on the right, as

shown in Figure 7-4.
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Figure 7-4 Open the first calibration spectrum

(4) Select the calibration peak you want to use in the Calibration Summary Table. The name of
the calibration peak is "Peak + retention time" by default. The response is based on the peak area or

peak height.
(5) Repeat steps (3) - (4) until the files needed for calibration are added.

(6) After setting the calibration point, 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 column of "Used" of a calibration point in the information table on the upper left is left
blank, the calibration point will be displayed as a circle in the calibration table, and the calibration

point data will not be calculated when the curve is calculated.
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Figure 7-5 Calibration curve - Individual substance

After the calibration curve is finished, click the icon of the "Calibration" window menu to save the

standard curve. 2
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7.3.2 Use of calibration curve

(1) Open the chromatogram of the test sample and choose whether to modify the integration

condition as needed.

(2) In the right half of the "Result" TAB, click "Setting" in the "Calibration file" column to
select the calibration file, and select the type of calibration file and set other calibration

parameters in the "Calculation" column.

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

TAB, as shown in Figure 7-6.

x B QEHE < I [E]  Curent project: HPLC_DEMO
0 71min 192 103mAT

o Ll

Resuls FEABHFHEL

Figure 7-6 External standard method - Use of calibration file

After setting the calibration curve, click Save chromatogram.
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7.4 Internal standard method

7.4.1 Overview

Internal standard method refers to the addition of a known content of a component to the
standard sample and sample to produce a uniform factor, the component is the internal standard.
The compound used as the internal standard should be chemically similar to the compound being

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

This internal standard method does not require high sampling repeatability for the
chromatogram. There are two steps to calculate the ratio of the corrected content of a specific

compound in an unknown sample:
1. Correction

Each point in the correction curve is composed of the calculated value of the content ratio and

response value ratio of a peak in the correction table.

Content ratio: the content of the compound of this grade divided by the content of the internal

standard
Response value ratio: The area of the class compound divided by the area of the inner standard
2. Unknown sample

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

is obtained by the above calibration curve.

7.4.2 Production of calibration curve

The steps of making calibration curves by internal standard method are the same as the first

five steps of external standard method, the difference lies in the sixth step.

For steps 1 to 5, please refer to Steps (1) to (5) of the external standard method, as detailed in

7.3.1.
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(6) After the calibration point is set, set the items "for ISTD" and "Use ISTD" in the calibration
summary table, set the peak of the internal standard to "for ISTD", and the summit of the measured
substance will automatically set "Use ISTD"; Check the calibration curve in the TAB of the
corresponding compound and set the calibration method of the calibration curve, as shown in Figure

7-7.
After the calibration curve is made, click the icon of the "Calibration" window menu to save

the made standard curve. (2

GO AuteTol HPLC Culbewies s [T T —
R E WG D E Comenprier HPLC DEMO
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Figure 7-7 Internal standard method - Calibration file

[ Note 1 When making the internal standard calibration curve, only one of the correction

substances can be set as the internal standard.
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7.4.3 Use of calibration curve

The invoking method of the internal standard calibration curve is basically the same as that of
the external standard method. The difference is that after invoking the internal standard calibration
curve, parameters such as the content and total amount of the internal standard need to be set on
the data processing page, as shown in Figure 7-8. When using the internal standard calibration file,
it is necessary to set "Calculation" in the lower right area of data processing, select "ISTD", and
then fill in the values of "total amount", "ISTD amount", "sample volume" and "dilution". After
correctly filling in, the workstation will automatically calculate the peak content of the measured

substance and other related parameter results.

arop PLC et < | A T T —
s X B D =) b BE MG D Comemproier: HLCDEMO
1 030mm €5 61 7mAU

o 00 -

o

Resalis FRIEH 1 Comumce fox Al Sigaals

Figure 7-8 Internal standard method - Use of calibration file

If only "ISTD" is selected in "Calculation" and no parameters such as content are set, the
corresponding result such as content will not be calculated in the result table, and a prompt

message will be displayed on the right under the content, as shown in Figure 7-9.
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Figure 7-9 Internal standard method - No parameter is filled in

Once the calibration curve is set, click Save chromatogram.

7.5 Quantitative Calculation (GPC)

Quantitative calculations are performed using the GPC calibration curve, which is used to

calculate the molecular weight distribution of the polymer sample.

7.5.1 Opening of calibration window

Click "GPC Calibration" in the following table of "Calibration" to enter the GPC calibration
window, which is used to make, modify and display the calibration curve. In the image area of the
calibration curve window, the chromatogram of the last opened standard sample and the

calibration curve are displayed at the same time, as shown in Figure 7-8.
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Figure 7-10 GPC Calibration Curve window

7.5.2 GPC Calibration Options

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

box will appear, which contains additional options such as calibration type, K value, alpha value,

etc. Q)

GPC Calibration Options

Calibration Type
Narrow Calibration Number of Signals

Calibration Description

Use Flow Rate Correction Normal Ht Based On | Normal MW Distribution

Use Universal Calibration Integral Percentages | Decreasing With M

Use Simplified Computations of M Averages

Signal £ Flow Marker BT Curve Fit Type
Signall 0 Linear v
Recalibration Search Window | 0 %] K[dL/g*10°5]
Peak Height [%e] Alpha

Figure 7-11 GPC Calibration options Settings



7.5.2.1 Calibration Type

The calibration type is narrow-peak calibration.

7.5.2.2 Use Flow correction

If a flow marker peak is set, selecting "Use Flow Correction" will correct the calibration curve

and calculation.

7.5.2.3 Use a Universal Calibration

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

according to the Mark-Houwink equation.

A

Note: With or without this option, the o value is only used to calculate the visco-average

molecular weight.

7.5.2.4 Simplified calculation using M mean

Select "Simplified calculation using the M mean", then the M mean will be calculated using

the simplified method instead of the standard method.

AN

[Note] The difference between the simplified calculation method of M mean and the standard

calculation method only exists in nonlinear calibration.

7.5.2.5 Number of signals

It determines the number of signals used to draw the standard curve, and this number

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

7.5.2.6 Flow marking RT

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

7.5.2.7 Type of curve fitting

The curve fitting type is used to set the standard curve fitting type, which can be selected from

the table.

7.5.2.8 Recalibrate the search

Set the maximum standard deviation (%) of the peak retention time of the standard sample

from the stored data to be used for recalibration.

7.5.2.9 Peak height

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

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

7.5.3 Calibration curve Making - Narrow peak calibration

If the molecular weight distribution of the standard is narrow (dispersion coefficient < 1.2),
select the narrow-peak calibration type. Draw a calibration curve by the retention time of the peak
peak and the known peak molecular weight. If no peak molecular weight is available, the square
root of the product of weight mean molecular weight and number mean molecular weight can be

substituted.

1) All standard spectrograms are preprocessed to remove unwanted peaks and modify

integral conditions.

2) Open the calibration window, click the button, set the parameter of "GPC Calibration
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options", and select "Narrow peak Calibration" as the calibration type.

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

4) Select the calibration peak you want to use in the calibration table below and enter the

M-value of the calibration peak.

5) Repeat steps 3) and 4), add the standard chromatogram in turn, and the standard level is

automatically upgraded.

6) After all the standard spectra have been added, the correction curve will automatically

appear.

W GPC_DEMORERZE_190000
- zs)

12000

[N < I I <]

Figure 7-12 Narrow peak calibration curve

8 Report

8.1 Report Settings

Click "Report" on the main page of workstation to enter the report setting page. By default,

there are 4 report templates on this page. The report templates are divided into two formats:.docx
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and.xlsx; You can download, edit and upload the report template. As shown in Figure 8-1.

The downloaded template can be opened using Word or Excel, as shown in Figure 8-2; Edit,
delete, add, save, etc. according to the user's needs, and upload the edited file again in the
workstation, as shown in Figure 8-3. The uploaded report template can be invoked on all report

printing pages to export the report.

Figure 8-1 Report Settings window

Figure 8-2 Edit report template

79



Figure 8-3 Report Settings window

[Note]

€ When you print a report, the contents in the report are printed in
the order listed in the report template. You can adjust the order in the

report template.

@ There are four report DEMO files in the workstation. Do not
overwrite or replace the DEMO file with another report. After
creating a new report file in the workstation, upload the user's report
template in the new report file, and do not overwrite the DEMO file

in the workstation.

@ The report PDF file is saved to the file download path set by the
browser by default. If necessary, you can set the browser file download

path.

8.2  Qutputting a Report

Upload report templates, including HPLC data processing, GPC data processing, PDA
chromatogram, HPLC calibration, GPC calibration and batch processing, can be invoked on all
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output report pages of the workstation.
In addition to batch processing, the report output of other pages need to click the button first,

select the required report template in the pop-up window, and then click "OK" to print the PDF =

file directly to the file download address set by the browser.
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9 Batch Processing

The batch processing page is used to batch process the integration of spectrograms, batch
export reports, batch set up spectrogram calibration files and preview functions.

9.1 Batch integration and calibration

Click "Batch Processing" on the home page of the workstation to open the batch processing
page, and display the chromatogram diagram list on the left side of the page. You can select the

corresponding project and chromatogram diagram according to your needs, as shown in Figure 9-1.

The analysis method, calibration method and report method for processing the chromatogram
can be selected on the upper right side. During batch processing, the chromatogram will be output
data batch processing according to the analysis method and calibration method selected here, and

then output according to the selected report.

The middle part of the right side can choose the output mode, including exporting PDF,
exporting data, if the option is checked, when clicking "OK" button, it will output the report

according to the selected mode, if not selected, it will not output the report.

At the bottom of the right side there are preview, confirm, cancel three buttons, click the
preview button can jump to the batch processing preview page, the whole page is basically
consistent with data processing; On the left side, the list of spectra selected in the batch processing
is displayed. When one or more spectra are opened, integration processing will be performed
according to the analysis method and calibration method selected in the batch processing. On the
batch processing page, you can check whether the integration and calibration processing results of
the selected method meet the requirements, and you can directly adjust and save the integration of

the selected analysis method on the preview page, as shown in Figure 9-2.
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Figure 9-2 Batch preview page

[Note]

@ The batch preview page is not a data processing page, and

processing actions such as integral changes are not saved to the
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chromatogram.

@ Click the "Save" button on the batch preview page to save the
analysis method. Only after returning to the batch page and clicking
the "OK" button, the spectral graph will be integrated and saved

according to the integral Settings in the integration method.

Appendix

Safety Information

®  General safety information

The following general safety matters must be followed at all stages of instrument operation,
maintenance and repair. Failure to follow the special warnings elsewhere in this manual will violate
the safety standards for the design, manufacture and use of the instrument, and we shall not be liable

for any damage caused by the user's failure to comply with these requirements.
®  Safety Standards

This instrument is a Class I safety equipment (that is, provides protective grounding end), and is

manufactured and tested according to national safety standards.

Safety Sign
Signs Instructions
For equipment marked with this symbol, users should refer to the
& instruction manual to avoid injury to the operator and damage to the
instrument.

Warn you of situations that could result in injury or death. Do not operate
[Warnings] beyond the warning unless you have fully understood and met the

required conditions.

[ Be Warning you of conditions that may result in data loss or damage to the

careful ] equipment, do not exceed caution unless you have fully understood and
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met the required conditions.

[ Note )

Warning you may cause the experimental data is not ideal or the
instrument does not work properly, unless you have fully understood and
met the required conditions, do not operate beyond the scope of

attention.
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