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1 Introduction

1 Introduction

Purpose of the User Manual

The User Manual provides you with instructions and information to run the AKTA pure system. It also
includes relevant guidance for practical handling and maintenance of instrument components.

In this chapter
This chapter contains the following sections:

Section See page
1.1 Important user information 8
1.2 AKTA pure overview 10
1.3 AKTA pure user documentation 12
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1.1 Important user information

Read this before operating
AKTA pure

All users must read the entire AKTA pure Operating Instructions before installing, operating, or

maintaining the instrument. Always keep the AKTA pure Operating Instructions at hand when operating
AKTA pure.

Do not operate AKTA pure in any other way than described in the user documentation. If you do, you

may be exposed to hazards that can lead to personal injury and you may cause damage to the
equipment.

Intended use

AKTA pure is intended for purification of bio-molecules, in particular proteins, for research purposes
by trained laboratory staff members in research laboratories.

AKTA pure shall not be used in any clinical procedures, or for diagnostic purposes.

Prerequisites
In order to operate the system according to the intended purpose, it is important that:

* you have a general understanding of how the computer and the Microsoft® Windows® operating
system work.

e you understand the concepts of liquid chromatography.
 you have read and understood the Safety instructions chapter in AKTA pure Operating Instructions.

* qauser account has been created according to UNICORN™ Administration and Technical Manual.

Safety notices

This user documentation contains safety notices (WARNING, CAUTION, and NOTICE) concerning the
safe use of the product. See definitions below.

WARNING

WARNING indicates a hazardous situation which, if not avoided, could result in death
or serious injury. It is important not to proceed until all stated conditions are met
and clearly understood.
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CAUTION

CAUTION indicates a hazardous situation which, if not avoided, could result in minor
or moderate injury. It is important not to proceed until all stated conditions are met
and clearly understood.

NOTICE
c NOTICE indicates instructions that must be followed to avoid damage to the product
or other equipment.

Notes and tips
Note: A Note is used to indicate information that is important for trouble-free and optimal use of the
product.
Tip: A tip contains useful information that can improve or optimize your procedures.

AKTA pure User Manual 29119969 AB 9
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1.2 AKTA pure overview

Introduction

AKTA pure is intended for purification of bio-molecules, in particular proteins, for research purposes
by trained laboratory staff members in research laboratories.

This section gives an overview of the AKTA pure instrument and the UNICORN software. For detailed
information about UNICORN, see the UNICORN manuals listed in UNICORN user documentation, on
page 13. For detailed information about the instrument, see Chapter 2 The AKTA pure instrument, on
page 14.

Main features

The main features of AKTA pure are listed below.

* AKTA pure is a flexible system that allows the user to configure both hardware and software to
meet many purification needs.

* The instrument can be easily extended with additional valves, detectors and fraction collectors.

e There are a large number of different hardware modules to choose from. The user can adjust, for
example, the number of columns, inlets, outlets and detectors and choose between different ways
to apply and collect samples.

* Purification and maintenance methods are easily created using predefined methods and method
phases. Amethod phase refers to a specific step/part in the method, such as column wash or elution.
Method phases are described in Phase Properties and are displayed graphically in a method outline.
This makes methods and phases easy to understand and edit.

e AKTA pure is controlled by the UNICORN software: a complete package for control, supervision and
evaluation of chromatography instruments and purification runs.

* UNICORN has different software licence options, such as Design of Experiments (DoE) and Column
logbook, to further add user support.

UNICORN modules overview

UNICORN consists of four modules: Administration, Method Editor, System Control and Evaluation.
The main functions of each module are described in the following table.

Main functions

Administration Perform user and system setup, system log and database adminis-
tration.
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Module Main functions

Method Editor Create and edit methods using one or a combination of:

e Predefined methods with built-in application support

e Drag-and-drop function to build methods with relevant steps
e Line-by-line text editing

The interface provides easy viewing and editing of run properties.

System Control Start, monitor and control runs. The current flow path is illustrated
in the Process Picture, which allows manual interactions with the
system and provides feedback on run parameters.

Evaluation Open results, evaluate runs and create reports.

The default Evaluation module includes a user interface optimized
for workflows like quick evaluation, compare results and work with
peaks and fractions.

To perform operations like Design of Experiments, users can easily
switch to Evaluation Classic.

When working with the modules Administration, Method Editor, System Control and Evaluation it is
possible to access descriptions of the active window by pressing the F1 key. This can be especially
helpful when editing methods

AKTA pure User Manual 29119969 AB 11
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1.3 AKTA pure user documentation

Introduction
This section describes the user documentation that is delivered with AKTA pure.

User documentation

The user documentation listed in the table below is delivered with AKTA pure. It is also available on the
user documentation CD.

Document Main contents

AKTA pure Operating Instructions Instructions needed to install, operate and maintain AKTA
pure in a safe way.

Fraction collector F9-C and F9-R Instructions needed to install, operate and maintain Fraction
Operating Instructions collectors F9-C and F9-R in a safe way.

Sample pump S9 and S9H Operating | Instructions needed to install, operate and maintain Sample
Instructions pump S9 and S9H in a safe way.

AKTA pure User Manual Detailed instrument and module descriptions and instruc-
tions on how to run, maintain and troubleshoot the system.

12 AKTA pure User Manual 29119969 AB
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UNICORN user documentation

The user documentation listed in the following table is available from the Help menu in UNICORN or
from the UNICORN Online Help and Documentation software accessed by pressing the F1 key in any
UNICORN module.

Documentation ‘ Main contents

UNICORN Help Descriptions of UNICORN dialog boxes (available from the Help
menu).

Getting started with Evaluation ¢ Video clips showing common workflows in the Evaluation

Note: module.
Available in UNICORN 7.0 and lat- | e Overview of features of the Evaluation module.
er.
UNICORN Method Manual*  Overview and detailed descriptions of the method creation
features in UNICORN.
e Workflow descriptions for common operations.
UNICORN Adminisltrotion and e Overview and detailed description of network setup and
Technical Manual complete software installation.
e Administration of UNICORN and the UNICORN database.
UNICORN Evaluation Manual* e Overview and detailed descriptions of the Evaluation Classic

module in UNICORN.

e Description of the evaluation algorithms used in UNICORN.

UNICORN System ControlManual® '«  Overview and detailed description of the system control
features in UNICORN.

¢ Includes general operation, system settings and instructions
on how to perform a run.

1 Current UNICORN version is added to the title of the manual.

Additional literature

For practical tips on chromatography, refer to AKTA Laboratory-scale: Chromatography Systems Instru-
ment Management Handbook (product code 29010831).
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2 The AKTA pure instrument

About this chapter

This chapter provides an overview of the AKTA pure instrument. It also describes the internal instrument
components and how these are installed in the instrument.

In this chapter
This chapter contains the following sections:

Section See page
2.1 Overview illustrations 15
2.2 Liquid flow path 26
2.3 Instrument control panel 28
2.4 Instrument modules 33
2.5 Installation of internal modules 77
2.6 Accessories 80
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2.1 Overview illustrations

2.1 Overview illustrations

Introduction
This section provides an overview of the system and its available modules.

Core module configurations

AKTA pure is available with two core module configurations, one for flow rates up to 25 ml/min and
one for flow rates up to 150 ml/min. In this manual they are referred to as AKTA pure 25 (25 ml/min)
and AKTA pure 150 (150 ml/min).

Illustrations of the main parts of the instrument
The illustrations below show the location of the main parts of the instrument.

Part ‘ Function

1 Wet sides

2 Buffer tray

3 Holder rails

4 Instrument control panel
5 Power switch

6 Ventilation panel

AKTA pure User Manual 29119969 AB 15
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2.1 Overview illustrations

Example of a typical configuration of the wet side
A typical configuration of AKTA pure is illustrated below.

Part Function

1 Multi-module panel
2 Inlet valve

3 Pump rinsing liquid tube
4 System pump B

5 Pressure monitor

6 System pump A

7 Mixer

8 Outlet valve

9 Injection valve

10 Conductivity monitor
11 Column valve

12 UV monitor

16 AKTA pure User Manual 29119969 AB
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2.1 Overview illustrations

Available modules

The modular design allows the user to customize AKTA pure in multiple ways. The system is always
delivered with the core modules of the selected configuration, but optional modules may be added to
the flow path.

The table below lists the available modules forAKTA pure 25 and AKTA pure 150. Core modules are in-
dicated with an asterisk (*).

Note:  The valves for AKTA pure 25 and AKTA pure 150 are compatible with both systems but for the
best performance the specific valve type should be used. The narrow channels in the valves
for AKTA pure 25 will give too high back pressure if used above 50 mi/min. The larger volumes
in the “H" valves for AKTA pure 150 may decrease resolution and increase peak broadening if
used in AKTA pure 25.

Module Label in
AKTA pure 25 AKTA pure 150
System pump A* P9 A P9H A
System pump B* P9 B P9H B
Pressure monitor* R9 R9
Mixer* M9 M9
Injection valve* V9-Inj V9H-Inj
Inlet valve A V9-1A V9H-IA
Inlet valve B Vo-iB V9H-IB
Inlet valve AB V9-l1AB V9H-1AB
Inlet valve IX V9-1X VIH-IX
Sample inlet valve Vo-IS VOH-IS
Mixer valve V9-M V9H-M
Loop valve V9-L V9H-L
Column valves V9-C V9H-C
V9-Cs VI9H-Cs
pH valve V9-pH V9H-pH
Outlet valves V9-0 V9H-0
V9-Os V9H-Os
Versatile valve V9-v VOH-V
UV monitors Uo-L Uo9-L
U9-M U9-M
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Module Label in

AKTA pure 25 AKTA pure 150
Conductivity monitor Cc9 Cc9
External air sensor L9-1.5 L9-1.5

L9-1.2 L9-1.2
Fraction collectors F9-C F9-C

F9-R F9-R
1/0-box E9 E9
Sample pump S9 S9H

Illustration convention

In the valve illustrations below, the following convention is used to point out the location of the ports
on the valve head. Loop valve V9-L is used as an example.

e Portslocated on the valve head rim are indicated outside the black
ring (e.g., 1E, 2E, etc.).

e Ports located on the pivot part of the valve head are indicated on
the inside of the black ring (e.g., 3€ and 3F).

e Ports located on the valve head front are indicated by an arrow
(e.g., Eand F).

Core modules

Core module Description

System pump P9 A or P9H A A high precision pump, which delivers buffer or sample in purification runs.

o H e ) zz2 | For further information, refer to Section 2.4.1 System pumps, on page 34.
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2.1 Overview illustrations

Core module ‘ Description

System pump P9 B or P9H B A high precision pump, which delivers buffer in purification runs.
=)

5] J o] J . e

For further information, refer to Section 2.4.1 System pumps, on page 34.

Reads the system pressure after System pump A and System pump B.
For further information, refer to Section 2.4.12 Pressure monitors, on page 68.

Mixes the buffers delivered from the system pumps to a homogeneous buffer
composition.

Three Mixer chambers are available for AKTA pure 25, their volumes are: 0.6
ml, 1.4 ml (mounted at delivery) and 5 ml.

Three Mixer chambers are available for AKTA pure 150. Their volumes are:
1.4 ml (mounted at delivery), 5 ml (included in delivery), and 15 ml.

CAUTION
Risk of explosion. Do not use Mixer chamber 15 ml with

an AKTA pure 25 system configuration. The maximum
pressure for Mixer chamber 15 mlis 5 MPa.

For further information, refer to Section 2.4.2 Mixer, on page 38.

Injection valve V9-Inj or VOH-Inj Directs sample onto the column.

N For further information, refer to Section 2.4.6 Injection valve, on page 50.
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2.1 Overview illustrations

Optional modules

Module Description

Inlet valve V9-1A or VOH-IA

Inlet valve for System pump A with seven inlet ports and integrated air sensor.
For further information, refer to Section 2.4.4 Inlet valves, on page 40.

Inlet valve for System pump B with seven inlet ports and integrated air sensor.
For further information, refer to Section 2.4.4 Inlet valves, on page 40.

(ﬂ/ﬁ;\\;

Inlet valve with two A inlet ports and two B inlet ports. No integrated air
sensor.

For further information, refer to Section 2.4.4 Inlet valves, on page 40.

Inlet valve with eight inlet ports (seven sample inlets and one buffer inlet)
and integrated air sensor. The Sample inlet valve requires an external Sample
pump module.

For further information, refer to Section 2.4.4 Inlet valves, on page 40.

20
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2.1 Overview illustrations

Module ‘ Description

Inlet valve V9-1X or VOH-IX

Inlet valve with eight inlet ports. No integrated air sensor.
For further information, refer to Section 2.4.4 Inlet valves, on page 40.

Directs the flow to the Injection valve, bypassing the Mixer, or to the Injection
valve via the Mixer.

For further information, refer to Section 2.4.5 Mixer valve, on page 47.

Enables the use of up to five loops connected to the instrument.
For further information, refer to Section 2.4.7 Loop valve, on page 53.

Connects up to five columns to the instrument, and directs the flow to one
column at a time. The Column valve features two integrated pressure sensors.
Allows the user to choose flow direction through the column, or to bypass
the column.

For further information, refer to Section 2.4.8 Column valves, on page 56.

AKTA pure User Manual 29119969 AB
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2.1 Overview illustrations

Module Description

Column valve V9-Cs or V9H-Cs

Connects a single column to the instrument.

Allows the user to chose flow direction through the column, or to bypass the
column.

For further information, refer to Section 2.4.8 Column valves, on page 56.

Enables the pH electrode to be included in the flow path or bypassed during
arun. The pH electrode may be calibrated when installed in the pH valve.

For further information, refer to Section 2.4.10 pH valve, on page 61.

Directs the flow to the Fraction collector, Fraction collector 2 (out 10), any
of the ten outlet ports, or waste.

For further information, refer to Section 2.4.11 Outlet valves, on page 65.

Directs the flow to the Fraction collector, Fraction collector 2, the outlet port,
or waste.

For further information, refer to Section 2.4.11 Outlet valves, on page 65.

22
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Module ‘ Description

Versatile valve V9-V or VOH-V

A 4-port, 4-position valve, which can be used when adding extra features
to the flow path.

For further information, refer to Section 2.4.9 Versatile valve, on page 60.

L 5]

-4

Measures the UV absorbance at a fixed wavelength of 280 nm.
For further information, refer to Section 2.4.13 UV monitors, on page 70.

UV monitor U9-M

Measures the UV/Vis absorbance at up to three wavelengths simultaneously
in the range 190-700 nm.

For further information, refer to Section 2.4.13 UV monitors, on page 70.

Measures the conductivity of buffers and eluted proteins.

For further information, refer to Section 2.4.14 Conductivity monitor, on
page 73.

AKTA pure User Manual 29119969 AB

23



2 The AKTA pure instrument
2.1 Overview illustrations

Module Description

External air sensor L9-1.5 or L9-1.2 | Prevents air from being introduced into the flow path.
For further information, refer to Section 3.1 External air sensors, on page 88.

Flexible fraction collector that can collect up to 576 fractions.

Up to two fraction collectors can be connected at the same time, of which
only one (the primary) can be a Fraction collector F9-C.

For further information, refer to Section 3.2 Fraction collector F9-C, on page 90.

Fraction collector F9-R Round fraction collector that can collect up to 175 fractions.
Up to two fraction collectors can be connected at the same time.

For further information, refer to Section 3.3 Fraction collector F9-R, on
page 104.

I/0-box E9 Receives analog or digital signals from, or transfers analog or digital signals
to, external equipment that has been incorporated in the system.

For further information, refer to Section 3.5 I/O-box E9, on page 112.
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Sample pump S9 or S9H

2 The AKTA pure instrument
2.1 Overview illustrations

Module ‘ Description

A high precision pump with an integrated pressure monitor. The sample
pump delivers buffer or sample in purification runs.

For further information, refer to Section 3.4 Sample pump S9 and S9H, on
page 108.
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2.2 Liquid flow path

2.2 Liquid flow path

Introduction
AKTA pure is a liquid chromatography system with a flexible flow path.
This section provides an overview of the liquid flow path, and its possibilities.

Example of a typical liquid flow path

The illustration below shows the flow path for a typical system configuration. The individual instrument
modules are presented in the table below. The configuration of the system is defined by the user.

Part Description

1 Pressure monitor
2 Sample pump
3 Sample inlet valve
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2 The AKTA pure instrument
2.2 Liquid flow path

Part Description

4 Inlet valve

5 System pump B

6 System pump A

7 Pressure monitor

8 Mixer

9 Injection valve

10 Sample loop or Superloop
11 Column valve

12 Column

13 UV monitor

14 Conductivity monitor
15 Flow restrictor

16 Outlet valve

17 Fraction collector

W, W1, W2 Waste
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2.3 Instrument control panel

2.3 Instrument control panel

Introduction
This section describes the design and main function of the Instrument control panel B9.

Function of the Instrument control panel

The Instrument control panel shows the current state of the system. The Pause and Continue buttons
can be used to control an ongoing run. It is possible to lock and unlock the Instrument control buttons
from UNICORN.

Location and illustration
The illustration below shows the location and detailed view of the Instrument control panel.

Part Function

1 Power/Communication indicator (white)

2 Continue button with a green light indicator
3 Pause button with an orange light indicator
4 Alarm and error indicator (red)
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2 The AKTA pure instrument
2.3 Instrument control panel

Lock/Unlock function

Follow the instruction below to lock or unlock the Pause and Continue buttons of the Instrument
control panel from UNICORN.

Step Action

1 In System Control, select System:Settings.
Result: The System Settings dialog opens.

2 In the System Settings dialog:
e Select Advanced:Instrument control panel.
e Select Locked or Unlocked.
e Click OK.

System Settings - Akta Pure (=23

Instructions:

Parameters for Instrument control panel
Fraction collection - Mode P

Tubing and Delay velumes i :
Wash settings ) Locked @ Unlocked
Watch parameters
= Advanced
Fower-zave
Pressure control parameters
Constant pressure flow parameters
Max flow during valve tum
Method progressing flow
Sample pump setting L

m

& |

Set Parameters To Strategy Default Values ] [ QK ] ’ Cancel

Buttons
The Instrument control panel includes the following buttons:

Part Function

Resumes instrument operation from the following states:
e Pause

e Wash

e Hold

Pauses the run and stops all pumps.
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2 The AKTA pure instrument
2.3 Instrument control panel

Status indications
The light indicators on the Instrument control panel indicate the current status of AKTA pure.

30

The table below describes the different states that can be displayed.

Display State Description

All light indicators are off. Off The instrument is turned off.

The Power/Communication indicator | Power-on Theinstrument has no communication
flashes slowly. with the Instrument server.

The Power/Communicationindicator | Connecting The system is starting up.

flashes quickly.

The Power/Communication indicator | Ready The instrument is ready to use.

displays a constant light.

(>
(]
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2 The AKTA pure instrument
2.3 Instrument control panel

Display State Description
Both the Power/Communicationindi- = Run Arun is ongoing.
cator and Continue button display a
constant light.
-
»
The Power/Communication indicator | Wash Awash instruction or a pump synchro-
displays a constant light and the Con- nization is ongoing.
tinue button flashes slowly.
Hold A run has been put on hold.
Both the Power/Communicationindi- = Pause A run has been paused.

cator and Pause button display a
constant light.

(]
(]

The Power/Communication indicator
displays a constant light. and the
Alarm and error indicator flashes.

(]
(i}

Alarms and er-
rors

The system has been paused due to
an alarm. To resume the run, acknowl-
edge the alarm and continue the run
in UNICORN.
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2.3 Instrument control panel

32

Display

The Power/Communication indicator
displays a pulsating light.

(]
(]

State

Power-save

Description

The systemis in power-saving mode.

All indicators are lit in a wave pattern.

Re-programming

A module is being re-programmed to
be compatible with the current instru-
ment configuration.
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2.4 Instrument modules

2.4 Instrument modules

Introduction

This section describes the design and main functions of the instrument modules.

In this section
This section contains the following subsections:

Section See page
2.4.1 System pumps 34
2.4.2 Mixer 38
2.4.3 Valves, overview 39
2.4.4 Inlet valves 40
2.4.5 Mixer valve 47
2.4.6 Injection valve 50
2.4.7 Loop valve 53
2.4.8 Column valves 56
2.4.9 Versatile valve 60
2.4.10 pH valve 61
2.4.11 Outlet valves 65
2.4.12 Pressure monitors 68
2.4.13 UV monitors 70
2.4.14 Conductivity monitor 73
2.4.15 Flow restrictor 75
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2.4.1 System pumps

2.4.1  System pumps

Introduction

This section describes the design and main functions of the system pumps, and also the pump piston
rinsing systems. The system can also be equipped with an external, optional sample pump, see Sec-
tion 3.4 Sample pump S9 and S9H, on page 108.

Function of the system pumps

The AKTA pure instrument is fitted with two high precision system pumps, System pump A and System
pump B. The system pumps can be used individually, or in combination to generate isocratic or gradient
elution in purification methods.

Each pump module consists of two pump heads that work alternately to give a continuous, low pulsation,
liquid delivery. To ensure delivery of correct liquid volume, the pumps must be free from air. Each pump
head is equipped with a purge valve that is used for this purpose. See Section 5.4 Prime inlets and purge
pump heads, on page 161.

The table below contains the operating limits and labels of the system pumps of AKTA pure 25 and
AKTA pure 150, respectively.

Configuration

AKTA pure 25

P9Aand P9 B

P9

Label Pump type Flow rate Max. pressure

0.001 - 25 ml/min 20 MPa

Note:

When running the
Column packing
flow instruction, the
maximum flow rate
is 50 ml/min.

AKTA pure 150

P9H A and P9H B

PI9H

0.01 - 150 ml/min 5 MPa

Note:

When running the
Column packing
flow instruction, the
maximum flow rate
is 300 ml/min.

34
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2 The AKTA pure instrument
2.4 Instrument modules
2.4.1 System pumps

Location and illustration

The illustration below shows the location of System pump A and System pump B, together with a detailed
view of a system pump.

Part Description

1 Purge valve: Used to remove air from the pump
2 Outlet port with check valve
3 Connections to pump piston rinsing system: Tubing is connected between the pumps

and the Pump piston rinsing system tube (6)

4 Inlet port with check valve

5 Pump head: Encapsulates the inner parts of the pump
6 Pump piston rinsing system tube

7 System pump B

8 System pump A

The pump piston rinsing system

Aseal prevents leakage between the pump chamber and the drive mechanism. The seal is continuously
lubricated by the presence of liquid. The pump piston rinsing system continuously flushes the low
pressure chamber behind the piston with a low flow of 20% ethanol. This prevents any deposition of
salts from aqueous buffers on the pistons and prolongs the working life of the seals.

The pump piston rinsing system tubing is connected to the rearmost holes on the pump heads.

For instructions on how to fill the rinsing system, see Prime the system pump piston rinsing system, on
page 263.
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2.4.1 System pumps

Illustration of the pump piston rinsing system

Part Description

1 Rinsing system tube holder, top

2 Rinsing system tube

3 Rinsing system tube holder, bottom
4 Outlet tubing

5 Inlet tubing

System pump rinsing systems flow path

The illustration below shows the tubing configuration of the pump piston rinsing system of the system
pumps.
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2 The AKTA pure instrument
2.4 Instrument modules
2.4.1 System pumps

Part Description

1

System pump A

2

System pump B
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2.4.2 Mixer

Function of the Mixer

Mixer M9 is located after System pump A and System pump B, and before the Injection valve. The
Mixer is a dynamic mixer for high-performance gradients. It is used to make sure that the buffers from
the System pumps are mixed to give a homogenous buffer composition.

The Mixer has a built-in filter that prevents particles from reaching the column.

Note:  Replace the sealing ring of the mixer with a highly resistant O-ring if the system is going to be
exposed to organic solvents or high concentrations of organic acids for longer periods of time.
Refer to Section 7.8.4 Replace the O-ring inside the Mixer, on page 323 for how to change the
ring.

Location and illustration
The illustration below shows the location, together with a detailed view of Mixer M9.

Part Description

1 Outlet

2 Mixer chamber (0.6, 1.4, 5 or 15 ml)

CAUTION
Risk of explosion. Do not use Mixer chamber 15 ml with

an AKTA pure 25 configuration. The maximum pressure
for Mixer chamber 15 mlis 5 MPa.

3 Inlet
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2.4.3  Valves, overview

General design and function of rotary valves
The valves of the AKTA pure instrument allow flexibility in the liquid flow path.

All valves used in the AKTA pure instrument are rotary valves. The motorized rotary valve consists of
a Valve connection block with a number of defined bores with channels to the inlet and outlet ports
of the valve. The Rotary disc, mounted on the motor, has a number of defined channels. The pattern
of channels of the Rotary disc together with the pattern and location of the ports of the Valve connection
block, define the flow path and function of each type of valve. When the Rotary disc turns, the flow
path in the valve changes.

Illustration of inlet valve components

The illustration below shows the components of a disassembled Inlet valve A or a disassembled Inlet
valve B.

Inlet valve AB is built up by the same parts but have another configuration of defined bores.

1

4
1 Valve connection block (stator)
2 Rotary disc (rotor)
3 Defined channel(s) in the Rotary disc
4 Defined bores in the Valve connection block

Note:  Inlet and outlet ports are not visible in the picture. They are located on the opposite side of the
Valve connection block.
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2.4.4 Inlet valves

Function of the inlet valves

The inlet valves are used to select which buffers or samples to use in a run. The inlet valves available
for AKTA pure and their functions are described in the table below.

Inlet valve Label in Function

AKTA pure 25 AKTA pure 150

Inlet valve A V9-IA V9H-IA Enables automatic change between different buffers
and wash solutions (seven inlet ports) .

Can be used together with Inlet valve B to generate
gradients by mixing buffer from System pump A and
buffer from System pump B.

Inlet valve B V9-iB V9H-IB Enables automatic change between different buffers
and wash solutions (seven inlet ports).

Can be used together with Inlet valve A to generate
gradients by mixing buffer from System pump A and
buffer from System pump B.

Inlet valve AB V9-1AB V9H-IAB Enables automatic change between different buffers
and wash solutions (two A and two B inlet ports).

Can be used to generate gradients by mixing buffer
from System pump A and buffer from System pump
B.

Sampleinletvalve | V9-IS V9H-IS Enables automatic loading of up to seven samples
when used together with a sample pump.

Inlet valve X V9-IX VIH-IX Increases the total number of inlets to the system.

Can be used in two different configurations X1 and
X2. The configurations are called V9-X1 and V9-X2

for AKTA pure 25 and, V9H-X1 and V9H-X2 for AKTA
pure 150.

The modular design of AKTA pure allows the use of several combinations of inlet valves.
The possible combinations of Inlet valve A, Inlet valve B and Inlet valve AB are:

* onelnletvalve A

* onelnletvalve B

* Inletvalve A and Inlet valve B,

* Inlet valve AB together with Inlet valve A or Inlet valve B,

¢ one Inlet valve AB,
or
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2.4.4 Inlet valves

* noinstalled inlet valves.
The sample inlet valve can be used together with any of the combinations listed above.

The air sensors integrated in Inlet valve A, Inlet valve B, and Sample inlet valve detect the presence of
air and prevent the air from entering the pump.

Inlet valve AB and Inlet valve IX lack built-in air sensors, but can be used together with external air
Sensors.

Location of inlet valves
The locations of the inlet valves are described in the following table:

Inlet valve Location

Inlet valve A Before System pump A

Inlet valve B Before System pump B

Inlet valve AB Before both System pump A and System pump B
Sample inlet valve Before the sample pump

Inlet valve IX For example, before another inlet valve

lllustration of Inlet valve A and Inlet valve B

The illustration below shows a detailed view of Inlet valve A and Inlet valve B, in this example with labels
V9-1A and V9-1B.

VI-A VI-1B

o o
1 2
Part Description
1 Integrated air sensor of Inlet valve A (located under the plug)
2 Integrated air sensor of Inlet valve B (located under the plug)
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Ports of Inlet valve A and Inlet valve B

The illustration below shows the ports of Inlet valve A and Inlet valve B, in this example with labels V9-
IA and V9-IB.

-~

Out V9-IB
- o J
A1-A7 Buffer inlets of Inlet valve A
B1-B7 Buffer inlets of Inlet valve B
Q Not used for AKTA pure
Out To the respective System pump

Illustration of Inlet valve AB

The illustration below shows a detailed view of Inlet valve AB.
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Part Description
1 Ainlet ports
2 B inlet ports
3 Outlet port to System pump B
4 Outlet port to System pump A
Note:  Inlet valve AB does not have any integrated air sensor.

Ports of Inlet valve
The illustr

AB

ation below shows the ports of Inlet valve AB.

Ve

A1®

~
A2 B2

R
®B1

A B Vo-1AB
y,

Port

Al-A2

‘ Description

Inlet ports A1 and A2 of Inlet valve AB are used when buffers or samples
should be delivered to System pump A

B1-B2

Inlet ports B1 and B2 of Inlet valve AB are used when buffers or samples
should be delivered to System pump B

Outlet port A of Inlet valve AB leads to System pump A

Outlet port B of Inlet valve AB leads to System pump B
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Illustration of Sample inlet valve
The illustration below shows a detailed view of the Sample inlet valve.

1 Integrated air sensor (located under the plug)

Ports of Sample inlet valve
The illustration below shows the ports of Sample inlet valve, in this example labeled V9-IS.

Out Vo-Is

Port Description

$1-S7 Sample inlets

Buff Buffer inlet

Out To Sample pump
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Ports of Inlet valve IX

The illustration below shows the ports of Inlet valve IX.

2 The AKTA pure instrument
2.4 Instrument modules

2.4.4 Inlet valves

Port ‘ Description

1-8 Inlets
Out For example, to another inlet valve
Note:  Inlet valve IX does not have an integrated air sensor.

Connect tubing

The table below shows the tubing and connectors that is delivered together with the optional inlet

valves.

Connection

Tubing

AKTA pure 25

‘ Connector

AKTA pure 150 | AKTA pure 25

AKTA pure 150

Ferrule (yellow),
1/8"

Ferrule (blue),
3/16"

Al1-A2 | Inletsto FEP od. 1/8", FEP o0.d.3/16", | Tubing connec- | Tubing connec- | 1500
and Inlet valve AB i.d. 1.6 mm i.d. 2.9 mm tor, 5/16" with tor, 5/16" with
B1-B2 Ferrule (yellow), | Ferrule (blue),
1/8" 3/16"
Al-A7 | Inletsto FEP od. 1/8", FEP o0.d.3/16", | Tubing connec- | Tubing connec- | 1500
Inlet valve A id. 1.6 mm i.d. 2.9 mm tor, 5/16" with tor, 5/16" with
Ferrule (yellow), | Ferrule (blue),
1/8" 3/16"
B1-B7 | Inletsto FEP, 0.d.1/8", FEP, 0.d.3/16", | Tubing connec- | Tubing connec- | 1500
Inlet valve B i.d. 1.6 mm i.d.2.9 mm tor, 5/16" with tor, 5/16" with

AKTA pure User Manual 29119969 AB

45



2 The AKTA pure instrument
2.4 Instrument modules
2.4.4 Inlet valves

Connection Tubing Connector
AKTApure25  AKTApure 150 AKTA pure 25 AKTA pure 150
InA From Inletvalve | FEP, o.d. 1/8", FEP o.d.3/16", | Tubing connec- | Tubing connec- | 300
Aor i.d. 1.6 mm i.d. 2.9 mm tor, 5/16" with tor, 5/16" with
Inlet valve AB to Ferrule (yellow), | Ferrule (blue),
System pump A 1/8" 3/16"
InB From Inletvalve | FEP, 0.d. 1/8", FEP o0.d.3/16", | Tubing connec- | Tubing connec- | 300
Bor id. 1.6 mm id. 2.9 mm tor, 5/16" with tor, 5/16" with
Inlet valve AB to Ferrule (yellow), | Ferrule (blue),
System pump B 1/8" 3/16"
S$1-S7 | Sampleinletsto | FEP o.d. 1/8", FEP 0.d.3/16", | Tubing connec- | Tubing connec- | 1000
Sample inlet i.d. 1.6 mm i.d.2.9mm tor, 5/16" with tor, 5/16" with
valve Ferrule (yellow), | Ferrule (blue),
1/8" 3/16"
Buff Buffer inlet to FEP o.d. 1/8", FEP o0.d.3/16", | Tubing connec- | Tubing connec- | 1000
Sample inlet id. 1.6 mm i.d. 2.9 mm tor, 5/16" with tor, 5/16" with
valve Ferrule (yellow), | Ferrule (blue),
1/8" 3/16"
InS Sample inlet FEP o.d. 1/8", FEP o0.d.3/16", | Tubing connec- | Tubing connec- | 580
valve to i.d. 1.6 mm i.d. 2.9 mm tor, 5/16" with tor, 5/16" with
Sample Pump Ferrule (yellow), | Ferrule (blue),
1/8" 3/16"

46

Note:

page 420 for more information.

Narrow inlet tubing is available for S1-S7. Refer to Section 9.3 Tubing and connectors, on
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2.4.5 Mixer valve

Function of Mixer valve

Mixer valve (V9-M or VOH-M) allows the user to bypass the mixer. It is intended to be used when the
System pump is used for sample application or when a sample is re-injected.

Note:  Mixer valve (V9-M or VOH-M) cannot be used together with Sample pump S9 or Sample pump
S9H.

Location and illustration of Mixer valve

The illustration below shows the recommended location, together with a detailed view of the Mixer
valve.

Ports and flow paths of the mixer valve

Theillustration and tables below describe the ports of and different flow paths through the Mixer valve.

The Mixer valve has two available flow paths; By-pass, and Mixer (default). If the Mixer valve is installed

in the recommended location before the Mixer, By-pass allows the flow to bypass the Mixer, and Mixer
directs the flow to the Mixer.
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s Y
By-pass Mixer - Primary flow path

Re-inj Alternative flow path

Out In Out In

Mixer Mixer

\ viM ) L * et

Port Description

In Port in which the flow enters the valve. Should be connected to the System pressure
monitor outlet.

Out Port from which the flow leaves the Mixer valve and bypasses the Mixer. Connect to the
injection valve SaP port.

Re-inj Port for advanced configurations including re-injection.

Mixer Port from which the flow leaves the valve and is directed to the Mixer.

Connect tubing

The table below shows recommended tubing and connectors.

Connection Tubing Connector

AKTA pure 25

AKTA pure 150

3-1 Pressure monitor R9 = PEEK, o.d. 1/16", | PEEK, o.d.1/16", | Fingertight connector, 160
to i.d.0.75 mm i.d. 1.00 mm 1/16"
Mixer valve V9-M port
In

3-2 Mixer valve V9-M port = PEEK, o.d. 1/16", | PEEK, o.d. 1/16", | Fingertight connector, 330
Mixer i.d.0.75 mm i.d. 1.00 mm 1/16"
to Mixer M9

3-3 Mixer valve V9-M port | PEEK, o.d. 1/16", | PEEK, o.d.1/16", | Fingertight connector, 260

Out to
Injection valve V9-Inj
port SaP

i.d.0.75 mm

i.d. 1.00 mm

1/16"
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Flow paths through Mixer valve

The Mixer valve (V9-M, VIOH-M) has two available flow paths; By-pass, and Mixer. If the Mixer valve is
installed in the recommended location before the Mixer, By-pass allows the flow to bypass the Mixer,
and Mixer directs the flow to the Mixer.

2 The AKTA pure instrument
2.4 Instrument modules
2.4.5 Mixer valve

The illustration below shows the different flow paths through the Mixer valve V9-M.

i

By-pass
Re-inj

S

Cut In

< | ) —— ) | <

-

Mixer
V9-M

~

Miner

Out

Re-inj

S

+ Mixer

~

- Primary flow path

Alternative flow path

Flow path Description

By-pass The flow from the system pumps bypasses the mixer.

Mixer The flow from the system pumps is directed to the Mixer. Mixer is the default flow path.
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2.4.6

Injection valve

Function of the Injection valve

The Injection valve is used to direct sample onto the column. The valve enables usage of a number of
different sample application techniques.

The injection valve is labeled V9-Inj for AKTA pure 25 and V9H-Inj for AKTA pure 150.

A sample loop or a Superloop can be connected to the injection valve and filled either automatically,
using a Sample Pump or System pump A, or manually, using a syringe. The sample can also be injected
directly onto the column using a Sample pump, or System pump A together with the mixer valve.

For instructions on how to connect and use loops, see Section 5.7 Sample application, on page 180.

Location and illustration of the Injection valve

The illustration below shows the location, together with a detailed view of the Injection valve, in this
exampel labeled V9-Inj.

Ports and flow paths of the Injection valve

50

The illustration and tables below describe the ports of and different flow paths through the Injection
valve.

The Injection valve can be set to different positions that give different flow paths through the valve.
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/Munual loa

LoopE

-

d System pump

waste

LoopE

W2 w2
SaP V9-Inj SaP V9-Inj SaP V9-Inj
/Direct /Sumple Sample \
inject pump load pump waste

SyP

N

LoopE LoopE LoopE

SyP

. Primary flow path

Alternative flow path

. Flow

path for manual load

. Closed flow path

Port Description

SaP

Inlet from
e sample pump, or

e system pump via the Mixer valve Out port.

SyP

Inlet from the System pumps via the Mixer

Syr

Syringe connection

Col

Outlet to one of the Column valves or to the column.

LoopF
LoopE

Port for connection of a loop. Used to fill the loop.

Port for connection of a loop. Used to empty the loop into the flow path.

w1

Loop and System pump waste

w2

Sample flow waste
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Flow path Description

Manual load - Default posi- | The system flow is directed onto the column or column valve. Sample
tion of the valve can be manually injected into the loop.
Excess sample leaves the valve through waste port W1.

Inject The system flow is directed through the loop and onto the column
or column valve. If a mixer valve or the sample pump is used, the
flow entering the SaP port is directed to waste port W2.

System pump waste The system flow is directed to waste port W1. If a mixer valve or the
sample pump is used, the flow entering the SaP port is directed to
the column or the column valve.

Direct inject The flow entering the SaP port is directed to the column or the col-
umn valve. This position is used with:

e the sample pump, or

e a mixer valve and System pump A, bypassing the mixer.
Flow entering the SyP port is directed to waste port W1.

Sample pump load The flow entering the SaP port is directed to the loop. This position
is used with:

¢ the sample pump, or

e amixer valve and System pump A, bypassing the mixer.

Excess sample leaves the valve through waste port W1. The flow
entering the SyP port is directed to the column or the column valve.

Sample pump waste The flow entering the SaP port is directed to waste port W2. This
position is used with:

e the sample pump, or

e amixer valve and System pump A.
The flow entering the SyP port is directed to the column via the loop.

Note:  * [norderto avoid sample carry-over when switching techniques for loading samples, wash
the injection valve with buffer between the loading of two different samples. For example,
when switching from loading sample onto the loop to loading sample directly onto the
column with the valve in Direct inject position.

* Make sure that the SaP port is plugged with a stop plug if neither the sample pump nor
the mixer is used.
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2.4.7 Loop valve

Function of the Loop valve

The Loop valve allows the user to connect several loops simultaneously to the instrument. It can for
example be used for storing intermediate fractions in multi-step purifications, for storing samples to
be used in scouting runs, or for storing eluents needed in low volumes. The valve also has a built-in
bypass function that enables bypassing all loops. The Loop valve is labeled V9-L or VOH-L.

Location and illustration of Loop valve

The illustration below shows the recommended location, together with a detailed view of Loop valve
V9-L.

Ports and flow paths of the Loop valve

The illustration and tables below describe the ports and different flow paths through the Loop valve.

Vs N [ h ere
Position 4 By-pass In the Position 4 example, the

loop is connected to loop posi-
tion 4 and the loop is being
emptied.

. Vo-L
\ J \ J
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2.4.7 Loop valve
Port Description

F Port connected to the LoopF port of the Injection valve.
1F and 1E Ports for connection to loop 1.
2F and 2E Ports for connection to loop 2.
3F and 3E Ports for connection to loop 3.
4F and 4E Ports for connection to loop 4.
5F and 5E Ports for connection to loop 5.
E Port connected to the LoopE port of the Injection valve.

Note:  Ports denoted by the letter F are used for filling the loop and ports denoted by the letter E are
used for emptying the loop.

Flow path Description
Position 1-5 The flow direction depends on the Injection valve position.
By-pass The flow bypasses the loop(s). By-pass is the default flow path.

Connect tubing

The table below shows recommended tubing and connectors.

Connection Tubing Connector

AKTA pure 25 AKTA pure 150

L1 Injection valve posi- PEEK, PEEK, Fingertight connector, 160
tion LoopF to o.d. 1/16", o.d. 1/16", 1/16"
Loop valve position F | i.d. 0.50 mm i.d.0.75 mm

L2 Injection valve posi- | PEEK, PEEK, Fingertight connector, 160
tion LoopE to od. 1/16", od. 1/16", 1/16"
Loop valve position E | i.d. 0.50 mm i.d.0.75 mm
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Connect a Loop valve

The Loop valve is connected to the Injection valve instead of a loop, as described below.

Step Action

1 Connect port E on the Loop valve to port LoopE on the Injection valve.

2 Connect port F on the Loop valve to port LoopF on the Injection valve.

3 Connect one or many loops to the Loop valve. See Section 5.7 Sample application, on
page 180.
Note:

Always use the the first positions of the valve for the connected loops (e.q., if three loops
will be used, use port 1F-3F and the corresponding ports 1E-3E) to avoid cross-contamina-
tion.

Note:  |tis possible to place the Loop valve in other positions in the flow path than the one described
above. However, the volume used for washes will then be incorrect, just as the system config-
uration shown in the process picture.
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2.4.8

Column valves

Function of the Column valves

The Column valves are used to connect columns to the system, and to direct the flow onto the column.
The Column valves available for AKTA pure and their functions are described in the table below.

Label in Function

AKTA pure 25 AKTA pure 150

V9-C V9H-C Connects columns to the system and allows the user
to choose column, flow direction through the column,
or to bypass the columns.

Up to five columns can be connected to the valve.

V9-Cs V9H-Cs Connects columns to the system and allows the user
to choose flow direction through the column, or to
bypass the column.

One column can be connected to the valve.

The inlet and outlet ports of Column valves V9-C and VOH-C have built in pressure sensors that measures
the actual pressure over the column. For further information on the pressure sensors, see Function of
pressure monitors integrated in Column valves V9-C or V9H-C, on page 69.

Column valves V9-Cs and VI9H-Cs lack built-in pressure sensors. See Section 5.5 Connect a column, on
page 173 for information on how to set pressure alarms that protects the column when no Column
valve V9-C or VOH-C is installed.

Location and illustration of Column valves

56

The illustration below shows the recommended location of the Column valves and a detailed view of
the valves. In this example the valves are labeled V9-Cs and V9-C.

1

Vo-Cs

Function

1 Column valve V9-Cs or VIH-Cs (no integrated pressure sensors)
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Function

2 Column valve V9-C or V9H-C (integrated pressure sensors)

Note:  Maximum one column valve can be installed in AKTA pure at any given time.

Ports and flow paths of
Column valves V9-C and V9H-C
The illustration and tables below describe the different ports of and flow paths through Column valves

V9-C and VI9H-C. In the example below the column is connected to column position 4 and the valve is
labeled V9-C.

4 N
By-pass [ Column 4
Down flow

> =i -\\

Column &

\\ﬂ_ ) \\_ <4+— _',/'I \H - y
Port Description
In Inlet from Injection valve via a built-in pressure monitor.
1A-5A Ports for connection to the top of columns.
1B-5B Ports for connection to the bottom of columns.
Out Outlet to UV monitor via a built-in pressure monitor.
Flow path Description
By-pass The flow bypasses the column(s). By-pass is the default flow path.
Down flow The flow direction is from the top of the column to the bottom of the column.

Down flow is the default flow direction.

Up flow The flow direction is from the bottom of the column to the top of the column.
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Ports and flow paths of Column valves V9-Cs and
V9H-Cs

The illustration and tables below describe the different ports and flow paths of Column valve V9-Cs.

4 N 4
By-pass

Column down flow Column up flow

=
1 V9-Cs V9-Cs
\ — ) U - J U w veee
Port Description
In Inlet from Injection valve.
1A Port for connection to the top of a column.
1B Port for connection to the bottom of a column.
Out Outlet to UV monitor.
Flow Description

path
By-pass | The flow bypasses the column. By-pass is the default flow path.

Down The flow direction is from the top of the column to the bottom of the column. Down flow
flow is the default flow direction.

Up flow | The flow direction is from the bottom of the column to the top of the column.

Connect tubing
The table below shows recommended tubing and connectors.

Connection Tubing Connector

AKTA pure 25 AKTA pure 150

5 Injection valve to PEEK, 0.d. 1/16", | PEEK, 0.d.1/16", | Fingertight connector, 100
Column valve i.d. 0.50 mm i.d.0.75 mm 1/16"

6 Column valve to PEEK, 0.d. 1/16", | PEEK, 0.d.1/16", | Fingertight connector, 160
UV monitor i.d. 0.50 mm i.d.0.75 mm 1/16"
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Follow the instructions below to connect tubing to the column valves.

Step Action
1 If no Column valve is installed, remove the Union F/F between tubing 5 and tubing 6
2 Connect tubing between Injection valve, Column valve and UV monitor

according to the table above.

Note:  The built-in pressure sensors for Column valve V9-C and VI9H-C have to be re-calibrated after
installation. See Calibrate the monitors, on page 305.
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2.4.9

Versatile valve

Function of the Versatile valve

The Versatile valve is a 4-port, 4-position valve, which can be used to add extra features to the flow
path. For example, the valve can be used to connect external equipment to the flow path during parts
of a run. The versatile valve can be installed in any position. The versatile valve is labeled V9-V or V9H-
V.

Itis possible to install up to four versatile valves simultaneously in AKTA pure. The configuration is defined
by the module's Node ID.

Ports and flow paths of the Versatile valve

60

The illustration and table below describe the different ports of and flow paths through the Versatile
valve. The valve has four ports (1-4).

1-3 2-4 1-4and 2-3 1-2 and 3-4
1 1 1 1
) ®): 4 | (@ —) |2 | |, 2 4 2
3 ’ 3 - 3 3
Ve 3 -
. bl S J) \ va-v Y, \ va-v J

The Versatile valve has four available sets of flow paths; two where a single flow channel is used and
two where the flow can be directed through two different channels simultaneously.

Flow Description

path

1-3 A single flow channel where the flow is directed between port 1 and port 3.

2-4 A single flow channel where the flow is directed between port 2 and port 4.

1-4and | Two simultaneously used flow channels where the flow is directed between port 1 and
2-3 port 4 and between port 2 and port 3.

1-2and | Two simultaneously used flow channels where the flow is directed between port 1 and

3-4 port 2 and between port 3 and port 4.
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2.4.10 pHvalve

Function of the pH valve

The pH valve is used to direct the flow to a pH electrode when inline monitoring of pH is desired during
a run. The pH valve is labeled V9-pH for AKTA pure 25 and V9H-pH for AKTA pure 150.

The pH valve has an integrated flow cell in which the pH electrode can be installed.

It is recommended to connect a Flow restrictor to the pH valve. The flow restrictor is used to generate
a back pressure high enough to prevent the formation of air bubbles in the UV flow cell.

The valve directs the flow to the pH electrode and to the flow restrictor, or bypasses one or both.

Note:  The Flow restrictor is normally included in the flow path after the Conductivity monitor. When
installing the pH valve on AKTA pure, the flow restrictor should be moved from its normal po-
sition on the conductivity monitor to the pH valve.

Location and illustration of the pH valve

The illustration below shows the recommended location, together with a detailed view of
the pH valve.

Part ‘ Description

1 pH valve

2 pH electrode
3 pH flow cell

4 Flow restrictor
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Ports and flow paths of the pH valve

The illustration and table below describe the different ports of and flow paths through the pH valve,
in this example labeled V9-pH.

By-pass

Restrictor

. Primary flow path

. Flow path for calibrations

. Closed flow path

Port
In

ToR

Description
From Conductivity monitor

To Flow restrictor

/

Restrictor > pH

FrR

From Flow restrictor

Out

To Outlet valve

Cal

Calibration port

W3

To Waste
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Flow path Description

Both pH electrode and Flow restrictor are bypassed.

Restrictor

Flow restrictor is in use and pH electrode is bypassed.

Restrictor
and pH

Both pH electrode and Flow restrictor are in use.

pH

pH electrode is in use and Flow restrictor is bypassed.

Calibration

Flow path used when calibrating the pH monitor and when filling the pH flow cell
with storage solution. The Cal port is used to inject solution into the flow cell using
a syringe.

Excess solution leaves the valve through port W3.

pH monitor

The pH monitor continuously measures the pH of the buffer and eluted proteins when the pH electrode
is inline. A pH electrode can be installed in the pH flow cell. For instruction on how to install the pH
electrode, see Section 7.5.2 Replace the pH electrode, on page 275. The pH electrode should not be ex-
posed to more than 0.5 MPa during a normal run, but can withstand pressure spikes of 0.8 MPa. It is
therefore important to place it after the column.

The illustration below shows the location of the pH flow cell and a pH electrode installed in the pH

valve.

Part ‘ Description

1

pH flow cell

2

pH electrode
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Connect tubing
The table below shows recommended tubing.

Connection

Tubing

AKTA pure 25

AKTA pure 150

Connector

8pH Conductivity monitor | PEEK, o.d. 1/16", | PEEK, o.d.1/16", | Fingertight connector, 180
to port In i.d. 0.50 mm i.d.0.75 mm 1/16"

1R Flow restrictor to PEEK, 0.d. 1/16", = PEEK, o.d.1/16", | Fingertight connector, 80
port ToR i.d. 0.50 mm i.d.0.75 mm 1/16"

2R Flow restrictor to PEEK, 0.d. 1/16", | PEEK, 0.d.1/16", | Fingertight connector, 80
port FrR i.d.0.50 mm i.d.0.75 mm 1/16"

9pH Port Out to PEEK, 0.d. 1/16", | PEEK, 0.d.1/16", | Fingertight connector, 160
Outlet valve i.d. 0.50 mm i.d.0.75 mm 1/16"

N/A to Calibration port Cal | N/A N/A N/A N/A

W3 Port W3 to Waste ETFEI.D. 1 mm ETFEILD. 1 mm Fingertight connector, 1500

1/16"
Note:  The dimensions of the PEEK tubing depends on which tubing kit that is used. See Section 9.3
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Tubing and connectors, on page 420 for more information.
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2.4.11 Outlet valves

Function of the outlet valves

The outlet valve is used to direct the flow to the fraction collector, to an outlet port, or to waste. The
table below shows the labeling of the outlet valves for AKTA pure 25 and AKTA pure 150.

Label in Description

AKTA pure 25 ‘ AKTA pure 150 ‘
V9-0 V9H-0 10 outlet ports
V9-Os V9H-Os 1 outlet ports

Location and illustration of outlet valves

The illustration below shows the recommended location, together with a detailed view of the outlet
valves. In this example the valves are labeled V9-Os and V9-0.

Ports of Outlet valves V9-O and V9H-O
The illustration below shows the ports of Outlet valve V9-0 and V9H-O, in this example labeled V9-0.
/
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Port Description

Outl - Outlet ports 1 - 10

Outlo

Frac Port to Fraction collector
Note:

If a secondary Fraction collector F9-R is used it should be connected to port Out10.

w Waste port

Ports of Outlet valves V9-Os and V9H-Os

The illustration below shows the ports of Outlet valve V9-0Os.

V9-Os

- J

In Inlet port

Outl Outlet port

Frac Port to fraction collector
Note:
If a secondary Fraction collector F9-R is used it should be connected to port
Outl

W Waste port
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Connect tubing
The table below shows recommended tubing and connectors.

Tubing Connection Tubing Connector

label .. -
AKTA pure 25 AKTA pure 150
9 Flow restrictor to PEEK, 0.d. 1/16", | PEEK,0.d.1/16", | Fingertight connector, 135
Outlet valve i.d. 0.50 mm i.d.0.75 mm 1/16"
9pH pH valve to PEEK, 0.d. 1/16", | PEEK, 0.d.1/16", | Fingertight connector, 160
Outlet valve i.d. 0.50 mm i.d.0.75 mm 1/16"
Outl- | Outlets from the ETFE, o.d. 1/8", ETFE, o.d. 1/8", Fingertight connector, 1500
Outl0 | outlet valves i.d.1mm i.d. 1 mm 1/16"

Note:  If AKTA pure previously has been configured without an Outlet valve, remove the Union F/F
between tubing 9 and tubing W before installation of the Outlet valve. Then connect tubing 9
to the In port on the Outlet valve and the waste tubing W to the W port on the Outlet valve.
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2.4.12 Pressure monitors

Introduction
This section describes the location and function of the pressure monitors.
Up to four pressure monitors are included in AKTA pure.

Function of the system pump and the sample
pump pressure monitors

Up to four pressure monitors are included in AKTA pure. One pressure monitor is always connected
to the system pumps and one pressure monitor is part of the Sample pump (S9 or S9H). The monitors
of the pumps are both labelled R9.

The System pump pressure monitor measures the pressure after the system pumps, the system
pressure. The pressure monitor of the sample pump measures the pressure after the sample pump,
the sample pressure. To provide a reading of the highest pressure in the system there are connections
to all pump cylinders.

The pressure monitor also contains pump flow restrictors in order to stop siphoning effects. Siphoning
effects can occur if tubing in the system is disconnected while the inlet tubing is immersed in buffers
that are placed on a higher level than the pump.

Location and illustration of System pressure
monitor

The illustration below shows the location, together with a detailed view of System pressure monitor.

Description
1 Pressure monitor
2 Pump flow restrictors
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Function of pressure monitors integrated in
Column valves V9-C or V9H-C

If Column valve C, labeled V9-C or VIH-C, is used, the two pressure monitors integrated in
the valve can be used to monitor the column pressure.

Note:  Column valve V9-Cs and V9H-Cs does not contain pressure monitors.

The pressure sensors integrated in the inlet and outlet ports of Column

valve C measure the pressure before the column, Pre column pressure (A), _:5_\

and the pressure after the column, Post column pressure (B). I.fpm.;“-.I A

The Delta column pressure (C), which is the pressure drop over the column, "-Lf

is calculated as the difference between the Pre column pressure and the ;I!r

Post column pressure.

Pressure alarms can be set for both the Pre column pressure and the Delta

column pressure. Pressure control of the flow may be based on either the

Pre column pressure or the Delta column pressure. i

-
| €
(= A-B)

—

(3
e
m
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2.4.13 UV monitors

Introduction

This section describes the design and function of UV monitors U9-M and U9-L.
The modules include a monitor unit and a detector with a UV flow cell.

Function of UV monitor U9-M

UV monitor U9-M measures the UV absorbance at a wavelength range of 190 to 700 nm.

A flip-mode enables measuring of UV/Vis absorbance at three wavelengths simultaneously during a
run. The second and third wavelength can be turned off or on in method phase properties, by manual
instructions or in system settings.

Note:  Installation of UV monitor U9-M should only be performed by GE Service personnel.

Note:  The resolution is decreased when more than one wavelength is used simultaneously due to
lower sampling frequency per wavelength. Do not use more wavelengths than necessary.

Location and illustration of UV monitor U9-M

70

The illustration below shows the location of UV monitor U9-M, together with a detailed view of the
monitor unit and detector. The monitor unit is labelled U9-M and the detector U9-D.

Note:  When UV monitor U9-M is used, the entire Multi-module panel shown in the illustration is re-
placed by U9-M.

3
Part Description
1 Inlet
2 UV flow cell. Three different path lengths are available:

0.5 mm, 2 mm (default) and 10 mm

3 UV detector

4 Outlet
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Function of UV monitor U9-L
The UV monitor U9-L measures the UV absorbance at the fixed wavelength of 280 nm.

It is not possible to vary the wavelength, or turn on or off the U9-L monitor. This is therefore not shown
in the Phase Properties pane in Method Editor.

Location and illustration of UV monitor U9-L

The illustration below shows the recommended location of UV monitor U9-L, together with a detailed
view of the monitor and detector. The UV monitor U9-L requires that the Multi-module panel is installed,
see Example of a typical configuration of the wet side, on page 16. The UV monitor can also be installed
in an Extension box, see Extension box, on page 86.

Part ‘ Description

1 Inlet
2 UV monitor U9-L
3 UV flow cell. Two different path lengths are available:

2 mm (default) and 5 mm

4 Outlet

5 UV detector

Using two UV monitors

It is possible to use two UV monitors in AKTA pure, in two combinations. The configuration is defined
by the module's Node ID.

e UV monitor U9-M together with UV monitor U9-L, 2nd
e UV monitor U9-L together with UV monitor U9-L, 2nd
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Note:  When using two UV monitors, the signal from the first UV monitor is by default used for peak
fractionation. This can be changed by editing the text instruction Fraction Collection:Peak
fractionation parameters:Signal source and choosing UV 2nd as Signal source.

Note:  When using two UV monitors with different cell lengths to increase the UV absorption dynamic
range, the U9-L signal comes from the real cell length and has to be calibrated for exact calcu-
lations. The U9-M signal is automatically calibrated to nominal cell length.

UV monitor U9-L, 2nd can be located anywhere in the flow path and is therefore shown in the Process
Picture in UNICORN as a component without a fixed place. This means that it is possible to place U9-
L, 2nd before the other UV monitor in the flow path.

Note:  IfU9-L 2nd is placed on the high pressure side of the column, pressure limits have to be con-
sidered. See UV monitor options, on page 416

Connect tubing
The table below shows the tubing and connectors to be used with UV monitor U9-L.

Note:  If a second UV monitor is used, the tubing for this has to be cut manually.

Connection Tubing Connector

AKTA pure 25 AKTA pure 150

6 Tubing to PEEK, 0.d. 1/16", | PEEK, 0.d.1/16", | Fingertight connector, 160
UV monitor U9-L i.d. 0.50 mm i.d.0.75 mm 1/16"

7 Tubing from PEEK, 0.d. 1/16", = PEEK, 0.d.1/16", | Fingertight connector, 170
UV monitor U9-L i.d. 0.50 mm i.d.0.75 mm 1/16"

Note:  To perform a run with the flow in reverse direction through UV monitor U9-L, a longer tubing
7 is needed. Replace the 170 mm tubing from the UV monitor with tubing that is 210 mm long
and adjust the delay volume accordingly. For example, changing from 170 mm to 210 mm for
0.5 mm i.d. tubing increases the delay volume with 8 .
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2.4.14 Conductivity monitor

Function of the Conductivity monitor

The Conductivity monitor continuously measures the conductivity of buffers and eluted proteins. The
monitor is labelled C9.

2 The AKTA pure instrument
2.4 Instrument modules
2.4.14 Conductivity monitor

The Conductivity flow cell has two electrodes positioned in the flow path of the cell. An alternating
voltage is applied between the electrodes and the resulting current is measured and used to calculate
the conductivity of the eluent.

The conductivity is automatically calculated by multiplying the measured conductance by the cell
constant of the flow cell. The cell constant is factory-calibrated on delivery but can be re-calibrated if

needed, see Section 7.7.3 Calibrate the Conductivity monitor, on page 308.

As variation in temperature influences conductivity readings, the conductivity flow cell is fitted with a
temperature sensor that measures the temperature of the eluent. A temperature compensation factor
is used to report the conductivity in relation to a set reference temperature.

Location and illustration of the

Conductivity monitor

The illustration below shows the recommended location of Conductivity monitor C9, together with a
detailed view of the monitor.

Part ‘ Description

1 Inlet

2 Conductivity flow cell
3 Conductivity monitor
4 Outlet

AKTA pure User Manual 29119969 AB

73



2 The AKTA pure instrument
2.4 Instrument modules
2.4.14 Conductivity monitor

Connect tubing
The table below shows recommended tubing and connectors.

Connection Tubing Connector

AKTA pure 25 AKTA pure 150

7 UV monitor U9-L to PEEK, 0.d. 1/16", | PEEK, 0.d.1/16", | Fingertightconnector, = 170
Conductivity monitor C9 i.d. 0.50 mm i.d.0.75 mm 1/16"

8 Conductivity monitor C9to | PEEK, o.d. 1/16", | PEEK, o.d.1/16", = Fingertight connector, = 95
Flow restrictor i.d. 0.50 mm i.d.0.75 mm 1/16"
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2.4.15 Flow restrictor

Function of Flow restrictor FR-902

The Flow restrictor is included in the flow path to generate a steady back pressure of approximately
0.2 MPq, to prevent formation of air bubbles in the UV flow cell.

Note: Do not remove the flow restrictor to lower the pressure in the system. There is a risk that air
bubbles cause large disturbances in the UV flow cell. Use the automatic pressure control
function to avoid pressure alarms, see Recommended pressure control parameters, on page 502

Location and illustration of Flow restrictor FR-902

The Flow restrictor is normally included in the flow path after the Conductivity monitor. The Conductiv-
ity monitor is equipped with a special holder for the Flow restrictor.

The illustration below shows Flow restrictor FR-902 fitted on the Conductivity monitor.

Part Function

1 Flow restrictor
2 Holder

3 Inlet

4 Outlet

If AKTA pure is fitted with pH valve V9-pH or VOH-pH the Flow restrictor has to be moved from the
Conductivity monitor to the pH valve.
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The illustration below shows Flow restrictor FR-902 fitted on the pH valve.

Part Function

1 Flow restrictor
2 Flow restrictor inlet connection from pH valve ToR port
3 Flow restrictor outlet connection to pH valve FrR port
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2.5 Installation of internal modules

Introduction

Optional modules and valves are easy to install in the instrument. The existing module or Module
Panelis removed with a Torx T20 screwdriver and the cable is disconnected. The cable is then connected
to the optional module, which is subsequently inserted into the instrument. The newly installed module
is then added to the System properties in UNICORN.

Node ID

All of the available optional modules are preconfigured to give the desired function. However, the
function of a module or valve can be changed by changing its Node ID. Node ID is a unit number des-
ignation that is used by the instrument to distinguish between several units of the same type.

In a troubleshooting situation it may be useful to check a valve's or module's Node ID. Refer to Sec-
tion 9.16 Node IDs, on page 503 for a list of Node IDs for valves and modules.

Note:  The function of a valve or module is defined by its Node ID, not by its physical position.

The Node ID is set by positioning the arrows of the one or two rotating switches at the back of the
valve. Use a screwdriver to set the arrows of the switches to the desired number.

The illustration shows an example of a valve module with
two rotating switches.

e The first rotating switch, labeled A, sets the tens

e The second switch, labeled B, sets the units.

Hardware installation of a module
The instruction below describes how to install @ module in the instrument.

Note:  The illustrations show the principle how to install an optional module. The position of the
module on the instrument and the used type of module will depend on the module being in-
stalled.

CAUTION

Disconnect power. Always switch off power to the AKTA pure instrument before
replacing any of its components, unless stated otherwise in the user documentation.
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Step Action
1 Disconnect power from the instrument by switching off the instrument power switch.
2 Loosen the connectors and remove the tubing from the existing module.

Note:

This step does not apply for a Module Panel.

3 Loosen the module with a Torx T20 screwdriver.

4
/'_
u#
5 Disconnect the cable and secure it in the slit.
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Step Action

6 Connect the cable to the module to be installed.

i

-

8 Fasten it with a Torx T20 screwdriver.

Note: A warning message is displayed at start up if a module has been installed in the instrument
but not added to the current system configuration in UNICORN.

Install internal modules in the Extension box

The Extension box can be used to install extra modules on the AKTA pure instrument. See Extension
box, on page 86 for more information.
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2.6 Accessories

Introduction

This section describes the holders and other available accessories. These are used to attach and organize
columns, tubing and bottles to the AKTA pure instrument. The holders are attached to the instrument
using the holder rails on the left side and the front of the instrument.

Rail extension

The Rail extension rod can be used to attach accessories, eg., column holders or a Multi-purpose
holder. The rod has extra rails on both sides. Push the button of the rod to attach it to a holder rail.

The illustration below shows the Rail extension rod.

Part ‘ Function

1 Button

2 Extension rod

Multi-purpose holder

The Multi-purpose holder can be used to attach accessories, eg., a Loop holder or a cassette. Attach
the holder to a holder rail.

The illustration below shows the Multi-purpose holder.

Part ‘ Function

1 Attachment point for accessories

2 Snap-in to holder rails

3 Attachment points for tubing hold-
ers

4 Tab
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Loop holder

The Loop holder can be used to attach up to five 10 ml sample loops. Use two Multi-purpose holders
to attach the holder to a holder rail.

The illustration below shows the Loop holder.

Part Function

1 Upper attachment to multi-purpose holder

2 Lower attachment to multi-purpose holder

Column holder

The Column holder has one position for medium sized columns and one position for small sized columns.
The Column holder can also be used for bottles. Use two holders to attach long columns.

The illustration below shows the Column holder.

5 Part Description

1 2
4 1 Position for a medium sized column
or bottle
2 Position for a small sized column
3 Tab
4 Snap-in to holder rails
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Column clamp
The column clamp can be used to attach small sized columns. Use two clamps to attach long columns.
The illustration below shows the Column clamp.

2

/|

Part ‘ Description

1 Position for a column

2 Inner end tabs

Column holder rod

The Column holder rod can be used to attach several HiTrap™ columns. The holder has threaded ports
for HiTrap columns and tubing connectors. Push the button of the holder to attach the holder to a
holder rail.

The illustration below shows the Column holder rod.

Part ‘ Description

1 Snap-in to holder rails
2 Button
3 Column holder rod
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Flexible column holder
The Flexible column holder can be used to attach, for example, HiScreen™ columns.
The illustration below shows the Flexible column holder.

Part Function

° 1 Lower tubing
2 Lower part
3 Snap-in-strips
4 Attachment part
4 \ ' 5 Upper tubing
\7 6 Lever
3 — A 7 Upper part
8 Upper connector
9 Lower connector

Tubing holder spool
The Tubing holder spool is used to hold and arrange tubing.
The illustration below shows the Tubing holder spool.

2 3
\ Part Description

1 Positions for tubing

~

2 Tab

3 Snap-in to holder rails
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Tubing holder comb
The Tubing holder comb is used to hold and arrange tubing.
The illustration below shows the Tubing holder comb.

Part ‘ Description

1 Positions for tubing
2 Tab
3 Snap-in to holder rails

Bottle holder
The Bottle holder is used for holding bottles. For example, the Bottle holder can be attached to the
holder rails to hold a sample bottle.

The illustration below shows the Bottle holder.

Part Description

1 Position for bottle

2 Snap-in to holder rails

Adapter for air sensor
The adapter for air sensor is used to hold an optional air sensor.
The air sensor with adapter is connected to the Bottle holder, see illustrations below.

Pat Description

1 Air sensor

2 Air sensor adapter

3 Bottle holder
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Module Panel
Description
All positions in AKTA pure must be occupied. Positions not used for core or optional modules must be
fitted with a Module Panel.
Module Panels are installed in the same way as the other optional modules and the cable inside must
be connected to the Module Panel, see Hardware installation of a module, on page 77.
When an optional module is replaced by a Module panel, the removed module has to be deselected
in the software configuration, see Edit system properties, on page 128.
Illustration
The illustration shows the Module Panels installed in the example configuration used in this manual.
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Extension box
Description

The Extension box can be used to install extra modules on the AKTA pure instrument outside the system
chassis when the positions on the chassis are filled. It is possible to install up to six Extension boxes
with extra modules when using AKTA pure. See the Extension box instruction for more information.

Location
The illustration below shows an Extension box with a module mounted on the side of AKTA pure.

The Extension box can be mounted in three ways.

e On the side of AKTA pure.

e Standing on top of or next to AKTA pure.

* On a Rail extension rod (29-0113-52) on AKTA pure.
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3 AKTA pure external modules

About this chapter

This chapter provides an overview of the external modules that can be connected to the AKTA pure
instrument. A brief description of how to connect external modules is also provided.

In this chapter
This chapter contains the following sections:

Section See page
3.1 External air sensors 88
3.2 Fraction collector F9-C 90
3.3 Fraction collector F9-R 104
3.4 Sample pump S9 and S9H 108
3.51/0-box E9 112
3.6 Connection of external modules 122
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3.1 External air sensors

Introduction

Up to four external air sensors can be added to AKTA pure, and there are two different versions to
choose from. They differ in internal diameter and optimal position on the instrument.

The air sensors can be attached to the instrument using the rails and holders, see Adapter for air sensor,
on page 84. No Module Panels need to be removed.

In addition to be used for preventing air from entering the system, the external air sensors can be used
together with System pump A, or an Sample pump to load the entire sample volume.

Air sensor L9-1.5

L9-1.5 has a 1.5 mm inner diameter and is designed for i.d. 1.6 mm FEP, AKTA pure 25, and fori.d. 2.9
mm FEP tubing, AKTA pure 150, at the low pressure side before the pumps. It is installed in the flow
path before the system pumps or the sample pump and is used to prevent air entering the subsequent
module.

Air sensor L9-1.2

L9-1.2 has a 1.2 mminner diameter and is designed for 0.d. 1/16" tubing at the high pressure side after
the pumps. It is installed after the injection valve and is used to prevent air entering the column.

Note:  L9-1.2 can be used in the same fashion as L9-1.5 if 0.D. 1/16" ETFE tubing is used between
the air sensor and the inlet valve.

Tubing connections
Air sensor L9-1.5

Connection Tubing Connector
between...

AKTA pure 25 AKTA pure 150 AKTA pure 25 AKTA pure 150

L9-1.5and inlet | FEP o.d.1/8"id. FEP o.d.3/16"i.d. | Tubing connector, = Tubing connector, | See note
valves 1.6 mm 29 mm 5/16" + Ferrule 5/16" + Ferrule
(yellow), 1/8" (blue), 3/16"

Note:  When sample is loaded at high flow rate and the external air sensor is placed before the pump
that is used for loading the sample, it is necessary to use longer tubing to ensure that no air
reaches the pump. Use tubing with the minimum lengths given below between the valve located
before the pump and the external air sensor. The length applies for maximum flow rate, but
shorter tubing can be used at lower flow rates.

e Sample pump S9: 40 cm.
e Sample pump S9H: 20 cm.
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Air sensor L9-1.2

Connection Connector
between...

Injection valve and L9-1.2 PEEK, 0.d. 1/16" Fingertight connector, 100
1/16"

L9-1.2 and Column valve/the | PEEK, o.d. 1/16" Fingertight connector, 100

connected column 1/16"
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3.2 Fraction collector F9-C

About this section
This section shows an overview of Fraction collector F9-C.
Technical details are found in the AKTA pure User manual.

In this section
This section contains the following subsections:

Section See page
3.2.1 Function 91
3.2.2 Fraction collector F9-Cillustrations 93
3.2.3 Cassettes, Cassette tray and racks 97
3.2.4 Connect tubing to the AKTA pure instrument 103

90 AKTA pure User Manual 29119969 AB



3 AKTA pure external modules
3.2 Fraction collector F9-C
3.2.1 Function

3.2.1 Function

Introduction

Fraction collector F9-C can collect fractions in deep well plates, tubes of different sizes or bottles. Up
to six cassettes for deep well plates and tubes can be used. The cassettes can be used in any combi-
nation and are placed on the Cassette tray. A rack for 50 ml tubes and a rack for 250 ml bottles are
also available.

Scanner functions detect which types of trays, racks, cassettes and deep well plates that are used in
each run.

The Cassette tray or one of the racks is placed inside the fraction collector. A height exclusion bar en-
sures that the bottles, tubes and deep well plates are correctly positioned and cannot damage the
Dispenser head. The Tray catch and positioning discs on the floor of the fraction collector guide the
Cassette tray or the rack into the correct position.

Scanning of Cassettes

When the door of the fraction collector is closed automatic scanning is performed. There are two types
of scanning procedures:

* Full scan: Scanning of Cassette type codes to determine which types of Cassettes are used, and
scanning of rows and columns in deep well plates to identify which types of plates are used (24,
48, or 96 wells). Full scan is performed only when the system is in state Ready.

* Quick scan: Scanning of Cassette type codes to determine which type of Cassettes are used. Quick
scan is performed during the run to ensure that correct Cassettes are placed in the Fraction collector.

Fractionation modes to avoid spillage

Three fractionation modes are available, all of which avoid spillage between wells or tubes during
fractionation:

* Accumulator: The accumulator is used to collect liquid during movement between wells, tubes or
bottles. The liquid is then dispensed in the next well or tube. Fractionation with accumulator can
be used at all flow rates.

* DropSync: When using DropSync the sensors in the Dispenser head detect when a drop is released
from the nozzle. The Dispenser head moves to the next well or tube just after a drop is released.
Fractionation with DropSync can be used at flow rates up to 2 ml/min. If the cassettes are placed
near the waste funnel the DropSync mode can be used at higher flow rates. Volatile solutions and
solutions with low surface tension may require a lower flow.

e Automatic: The fraction collector uses the Drop Sync mode for flow rates up to 2 ml/min and auto-
matically switches to Accumulator mode for higher flow rates.
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3.2.1 Function

Fractionation arm positions

92

Home position: The home position is used when the fraction collector is idle. The Fractionation arm
is positioned in the front of the interior of the fraction collector and the Dispenser head is positioned
over the waste funnel. This position is called Waste (Frac) in UNICORN.

Frac cleaning position: The Frac cleaning position is used for convenient cleaning of the Dispenser
head. The Fractionation arm is positioned in the front of the interior of the fractionation collector
and the Dispenser head is moved to the center of the Fractionation arm.
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3.2.2 Fraction collector F9-C illustrations

Introduction

This section provides illustrations of Fraction collector F9-C. The main features and components are
indicated.

Front view
The illustration below shows the main parts of the exterior of Fraction collector F9-C.

1 2 3 4 5 6

\

Part Description

1 Fractionation indicator
Symbolindicating that fractionation is ongoing. Do not open the door while the indicator
is lit.

2 Door

3 Window

4 Door handle

5 Tubing connector for outlet valve tubing

6 Vents
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3.2.2 Fraction collector F9-C illustrations

Rear view
The illustration below shows the rear view of Fraction collector F9-C.

3 2
Part Description
1 Vents
2 UniNet-9 D-type connector (for communication and power supply)
3 Waste tube
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3.2.2 Fraction collector F9-C illustrations

The illustration below shows the main parts of the interior of Fraction collector F9-C.

14 13

Part Description

1 Fractionation arm guide rail
2 Fractionation arm main rail
3 Lamp

4 Tubing guide

5 Tubing connection

6 Dispenser head

7 Fractionation arm

8 Tubing guide

9 Height exclusion bar

10 Waste funnel

11 Waste tube

12 Tray catch

13 Waste groove, in case of overflow
14 Tray guides
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Dispenser head

96

The illustration below shows the Dispenser head of Fraction collector F9-C.

Part Description

1 Dispenser head

2 Nozzle

3 Dispenser head cover

4 Accumulator (back part of Dispenser head)
5 Drop sync sensor

6 Type code reader
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3.2.3 Cassettes, Cassette tray and racks

Introduction

Fractions can be collected in deep well plates and in tubes of different sizes. A number of cassettes
and racks for different tubes and deep well plates are available. The cassettes are placed on a rack
with six cassette positions. The Cassette type codes are scanned by the Cassette code reader to deter-
mine the type of Cassette.

Available cassettes, trays and racks

The following Cassettes and racks are available:

Cassette 3 ml tubes (for 40 tubes)

Cassette 5 ml tubes (for 40 tubes)

Cassette 8 ml tubes (for 24 tubes)

Cassette 15 ml tubes (for 15 tubes)

Cassette 50 ml tubes (for 6 tubes)

Cassette for deep well plate (24, 48, 96 wells)
Cassette tray (for six cassettes)

Rack for 50 ml tubes (for 55 tubes)

Rack for 250 ml bottles (for 18 bottles)

For information on dimension requirements for tubes and deep well plates to be used in the fraction
collector, see Fraction collector tubes and bottles, on page 100 and Deep well plates, on page 101 respec-
tively.

lllustrations of Fraction collector F9-C tray and

racks

Theillustrations below show the Cassette tray, the Rack for 50 ml tubes and the Rack for 250 ml bottles.

The fronts of the tray and the racks are marked with the GE-logotype.

In the Cassette tray, the cassette positions are marked 1 to 6.

7O 7
NS \ Y

Cassette tray

— /C =
S PG
N/ =

Rack for 50 ml tubes Rack for 250 ml bottles
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Note:  Thetray and racks are inserted into the fraction collector with the GE-logotype facing outwards.

Note: Do not use the Cassette tray when a rack for tubes or bottles is placed in the fraction collector.

Illustration of Cassettes on the Cassette tray

The illustration below shows Cassettes placed on the Cassette tray.

Part Description

1 Cassette tray

2 Cassette position number

3 Cassette

4 Cassette type code

5 Tubes or deep well plates placed in a Cassette
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QuickRelease function

The Cassettes for the smaller tube sizes (3, 8, and 15 ml) have a built-in QuickRelease function. The
QuickRelease function enables easy handling of tubes in the Cassettes. With the QuickRelease device
inlock position the tubes are fastened in the Cassette and can easily be emptied. With the QuickRelease
function in release position, the Cassette can easily be loaded with tubes and used tubes can easily

be discarded.
Step Action
1 Load the Cassette with tubes before fractionation:

¢ Pull the QuickRelease device to the release position.

e Loadthe Cassette with tubes, and press the QuickRelease device to the locked position.

Release position Locked position

3 After fractionation, pull the QuickRelease device to the release position and remove the
tubes containing the fractions of interest.
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Step Action

4 Empty and discard the remaining tubes:
e Press the QuickRelease device to the lock position, and empty the remaining tubes.

¢ Pull the QuickRelease device to the release position, and discard the tubes.

Discard the tubes

Empty the tubes

Fraction collector tubes and bottles

The tubes and bottles used in Fraction collector F9-C must fulfill the requirements listed in the table
below. Examples of manufacturers are also listed in the table.

100

Tube or bottle Diameter (mm) ‘ Height (mm) Examples of manufac-
size (ml) : : turers
Min. Max. ‘ Min. Max.
3 10.5 115 50 56 NUNC™
5 10.5 12 70 76 VWR™
8 12 13.3 96 102 BD™ Biosciences, VWR
15 16 17 114 120 BD Biosciences
50 28 30 110 116 BD Biosciences
250 ml bottle L: 55 L:64.5 - 121 Nalgene™, Kautex™
W: 551 W: 641

Length and width of the rectangular bottle base
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Maximum flow rate

Fraction collection can be performed at different maximum flow rates depending on the size of the
tubes that are used. The table below lists the maximum flow rates for the Fraction collector tubes.

3 15
8 25
15 50
50 150
250 150

Deep well plates
Requirements
The deep well plates used in Fraction collector F9-C must fulfill the requirements listed in the table

below.
No. of wells 24,48, or 96
Shape of wells Square, not cylindrical
Well volume 10,5,0or2 ml

Approved deep well plates
The plates listed in the table below are tested and approved by GE to be used with Fraction collector

F9-C.

Plate type ‘ Manufacturer Part no.

96 deep well plate GE 7701-5200 (Whatman™)
BD Biosciences 353966
Greiner Bio-One 780270
Porvair Sciences 219009
Seahorse Bioscience™ S30009
Eppendorf™ 951033405/ 0030 501.306

48 deep well plate GE 7701-5500 (Whatman)
Seahorse Bioscience S30004
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Plate type

Manufacturer

24 deep well plate

GE

Part no.

7701-5102 (Whatman)

Seahorse Bioscience

530024

Maximum flow rate

Fraction collection can be performed at different maximum flow rates depending on what type of deep
well plates that are used. The table below lists the maximum flow rates for the different plate types.

Plate type Maximum flow rate (ml/min)

96 deep well plate 10
48 deep well plate 15
24 deep well plate 25

102
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3.2.4  Connect tubing to the AKTA pure instrument

Connect tubing

Fraction collector F9-C is delivered with all internal tubing in place. The tubing between the fraction
collector and purification instrument need to be installed.

Follow the instructions in the table below to connect the tubing from the AKTA pure instrument to the
fraction collector.

Step Action
1 Connect the tubing Frac to the Frac port on the outlet valve on the AKTA pure instrument.
2 Connect the other end of the Frac tubing to the inlet port on the fraction collector.

3 Adjust the delay volume setting in UNICORN, see Section 9.8.8 System settings - Tubing
and Delay volumes, on page 460 for more details.

AKTA pure User Manual 29119969 AB 103



3 AKTA pure external modules
3.3 Fraction collector F9-R

3.3 Fraction collector F9-R

About this section
This section shows an overview of Fraction collector F9-R.
Technical details are found in the AKTA pure User manual and AKTA avant User manual.

Function

The fraction collector collects fractions from AKTA pure purification runs.
The fraction collector can be used for:

¢ Fixed volume fractionation
e Peak fractionation

* Combined fixed volume fractionation and peak fractionation

Fraction collector F9-R has the following function for reducing sample spill during fractionation:

e Drop Sync

Front view illustration

The illustration below shows the main parts of the Fraction collector.

3 4
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Part Function

1 Lock knob

2 Stationary part of delivery arm
3 Delivery arm

4 Tubing connector

5 Tube sensor

6 Collection tubes

7 Tube rack

8 Base unit

Connector panel illustration

The illustration below shows the main parts of the connector panel on the fraction collector.

Part Function

1 Node ID switch

2 UniNet-9 F-type connector (for communication and power supply)
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Available tubes

For Fraction collector F9-R the fractions are collected in tubes of different sizes.

Tubes with the following diameter can be used with Fraction collector F9-R:

e 12mm
e 18mm

e 30mm

The tubes can have a tube length between 50-180 mm.

Illustration of the Fraction collector F9-R Tube

rack

106

Each tube rack is made up of a combination of a Bowl, Tube support, Tube guide and Tube holder. For
more information on the assembly of the tube rack, see Assemble the Tube rack, on page 200. For infor-
mation on which Tube rack to use, see Tube rack inserts, on page 201.

1
2
% % a0
56
& / /
5 4 3
Part Function
1 Single cutout
2 L-shaped cutout
3 Bowl
4 Tube support
5 Tube guide
6 Tube holder

Note:  Note that the tube guide has both single and L-shaped cutouts, while the tube holder only has
single cutouts. See Single and L-shaped cutouts, on page 201 for more information.
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Connect tubing to AKTA pure
Step Action
1 Lift out the Tubing holder (4) from the Delivery arm (1).

2 Loosen the nut of the Tubing holder. Do not remove the Tubing holder nut (5) from the
Tubing holder.

3 Insert the tubing through the Tubing holder.

4 Place the Tubing holder with the tubing over the Tube adjustment cavity (2) of the Delivery
arm. Push the tubing down against the bottom of the Tube adjustment cavity, and then
fingertighten the Tubing holder nut. This ensures the correct length of the exposed tubing

end (6).
5 Re-install the tubing holder in the Delivery arm.
6 For Fraction collector F9-R: Connect the tubing from the fraction collector to the port

Frac on the outlet valve.

For Fraction collector F9-R, 2nd: Connect the tubing from the second fraction collector
to:

e port Out 10 on Outlet valve V9-0 or V9H-O

e port Out 1 on Outlet valve V9-Os or V9H-Os

7 Adjust the delay volume setting in UNICORN to the volume of the tubing, see Section 9.8.8
System settings - Tubing and Delay volumes, on page 460 for more details.
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3.4 Sample pump S9 and S9H

Introduction

This section describes the design and function of Sample pump S9 and S9H.

Function of the Sample pump

The Sample pump is dedicated to direct loading of sample onto a column, or to filling of sample loops
or Superloops. The pump consists of two pump heads that work alternately to give a continuous, low
pulsation, liquid delivery. There are two sample pump configurations available, one for AKTA pure 150
and one for AKTA pure 25. To ensure delivery of correct liquid volume, the pumps must be free from
air. Each pump head is equipped with a purge valve that is used for this purpose.

The Sample pump also comprises a pressure monitor.
The table below contains the operating limits and labels of the sample pump configurations.

Configuration Pump label Pump type Flow rate Max. pressure
Sample pump S9, P9-S P9-S 0.001to 50 ml/min | 10 MPa

AKTA pure 25

Sample pump S9H, POH S POH 0.01to 150 ml/min | 5 MPa

AKTA pure 150

Front view
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Part Function

1 Pump head: Encapsulates the inner parts of the pump
2 Pump rinsing liquid tube holder
3 Outlet port with check valves
4 Purge valve: Used to remove air from the pump
5 Sample pump outlet port
6 Sample pressure monitor
7 Vents
8 Sample pump inlet port
9 Inlet manifold
Rear view
3
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Part ‘ Function

1 UniNet-9 type D port

2 IP cover: Protects pump electronics from liquid spill

3 Vents
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Sample pump piston rinsing system
Aseal prevents leakage between the pump chamber and the drive mechanism. The seal is continuously
lubricated by the presence of solvent. The pump piston rinsing system continuously flushes the low
pressure chamber behind the piston with a low flow of 20% ethanol. This prevents any deposition of
salts from aqueous buffers on the pistons and prolongs the working life of the seals.

For instructions on how to fill the rinsing system, see Section 7.3.1 Change pump rinsing solution, on
page 262

Illustrations of the sample pump piston rinsing
system
The illustrations below show the parts, tubing and flow path of the sample pump piston rinsing system.

<™

Parts and tubing Rinsing system flow path

Part Function

1 Pump rinsing liquid tube

2 Pump rinsing liquid tube holder

3 Inlet tubing, from the rinsing liquid tube to the left pump head (lower rinsing system
connection).

4 Tubing between the left pump head (upper rinsing system connection) and the right
pump head (lower rinsing system connection).

5 Outlet tubing, from the right pump head (upper rinsing system connection) to the rinsing
liquid tube.

110 AKTA pure User Manual 29119969 AB



Connect tubing to the AKTA pure instrument

The table below shows recommended tubing and connectors.

Connection

Tubing

AKTA
pure 150

3 AKTA pure external modules
3.4 Sample pump S9 and S9H

Connector

AKTA pure 25

AKTA pure 150

InS Sample inlet valve port | FEP FEP Tubing connector | Tubingconnector | 580
Out to sample pump 0d.1/8", | o0.d.3/16", | 5/16"with Ferrule | 5/16"with Ferrule
inlet manifold id 16 id. 2.9 (yellow), 1/8" (blue), 3/16"
mm mm
No Sample container to FEP FEP Tubing connector | Tubing connector | optional
label sample pump inletmani- | o.d. 1/8' 0.d.3/16",  5/16"with Ferrule | 5/16"with Ferrule
fold (sample inlet valve | i.d. 1.6 id.2.9 (yellow), 1/8" (blue), 3/16"
not used) mm mm
3S Sample pump pressure | PEEK, PEEK, Fingertight con- | Fingertight con- | 530
monitor to Inlet valve od.1/16", | od.1/16", | nector, 1/16" nector, 1/16"
port SaP i.d.0.75 i.d. 1 mm
mm

Note:

ment. If the sample pump is placed elsewhere, longer tubing may be needed.
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3.5

I/0-box E9

About this section

This section describes the design and the function of the I/0-box E9

In this section

112

This section contains the following subsections:

Section

3.5.1 Overview of the I/0-box

3.5.2 Analog connector and signals
3.5.3 Digital connector and signals

3.5.4 Connect external equipment to the 1/0-box

See page
113
115
117

119
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3.5.1 Overview of the I/0-box

Function of the I/0-box

The I/0O-box E9 is used to interface other equipment in order to measure parameters such as refractive
index, light scattering and fluorescence. See Requirements on connected equipment, on page 119 for
information on requirements of the equipment that can be connected to AKTA pure. The I/0-box can
control external equipment by a digital output signal, as well as detecting the state of them by digital
inputs. It is also possible to send out internal detector signals to external equipment.

Using two 1/0-boxes

It is possible to install up to two I/0-boxes when using AKTA pure. If two I/O-boxes are to be used, the
second I/0-box has to be configured as 1/0-box £9, 2nd. The configuration is defined by the Node ID
of the I/0-box. The Node ID is set by positioning the arrow of two rotating switches at the back of the
I/0O-box, see Connectors, on page 114 and Section 9.16 Node IDs, on page 503.

Location
The illustration below shows the 1/0-box, its recommended location and connection.

1T ’
/O-box E9 %

\

3
|
4<’
|

&

Part Description

1 1/0-box

2 UniNet-9 F-type cable
3 Multi-purpose holder
4 Clip
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3 AKTA pure external modules
3.5 1/O-box E9
3.5.1 Overview of the I/O-box

Connectors
@ Analog in/out UniNet-9 e, HiolliG Digital infout
. LN W
s@@e fJ " °° cmme
© @
Part Description
Analog in/out Signal connector for analog input and output signals.
UniNet-9 Connector used to connect the I/0-box to the AKTA pure instru-
ment.
Status Status indicator for service purposes.
Node ID Switches used to configure 1/0-box E9 as I/0-box E9 or I/0-box
E9, 2nd.
Digital in/out Signal connector for digital input and output signals.
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3.5.2 Analog connector and signals

3.5.2 Analog connector and signals

Analog connector pins

9 8 7 6

B

. I/ I/ \ \=
5 4 3 2 1
Part Function

1 Analog insignal 1 +
2 Analog in signal 1 - (or signal ground)
3 Shield, analog in (both ports)
4 Analog in signal 2 +
5 Analog in signal 2 - (or signal ground)
6 Calibration pin for service purposes
Analog out signal (1.9 V)
Note:
Do not use for other purposes.
7 Analog out signal 1
8 Signal ground, analog out (both ports)
9 Analog out signal 2

Analog signals
All analog input and output signals are confined to the same Analog in/out connector.
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3 AKTA pure external modules

3.5 1/0-box E9

3.5.2 Analog connector and signals

Analog input signals

There are two analog input channels from which analog input signals can be used for peak detection,
or data collection in UNICORN. It is possible to auto-zero the input signals, which means that the current
value will be displayed as 0 V in UNICORN. This can be done individually for the two analog input

channels. The auto-zero value is saved between runs and power-offs. The auto-zero value can be reset.

Parameter Description

Input signal range | -2000 to 2000 mV

Analog output signals

116

There are two analog output channels from which analog output signals and system parameters, that
is, UV, cond, conc B, temperature and pH, are transferred to the external connected equipment, for
example, light scattering detectors or plotters.

Parameter Description

Output signal range -1000 to 1000 mV
Default output The user defines the default output level for the selected signal.
Full scale output The user sets the desired output signal value of, e.g., mAU, % or mS, which

will corresponds to the full scale output voltage 1000 mV.

Negative full scale out- | The corresponding negative full scale output value is set automatically.
put For example, if the full scale output is set to 2000 mAU, a UV value of 500
mAU will give an output voltage of 250 mV, and -100 mAU will give -50
mV output voltage. A signal value of 0 mAU, 0% or 0 mS will always give
an output voltage of 0 mV.

Fix point Zero is always a fix point. A desired output signal of, i.e., 0 mAU, 0% or O
mS corresponds to an output voltage of 0 mV. At power-on, an output
signal of 0 mVis transferred to the connected equipment, until the output
signal range values are set.

Note:  No warning will be displayed in UNICORN if the analog output signal exceeds the set full scale
output value or is less than the set negative full scale output value.
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3.5.3 Digital connector and signals

3.5.3 Digital connector and signals

Digital connector pins

9 8 7 6

B

/ ’

\ \—

\

L7/
i

3 2 1

1 Digital in signal 1
2 Digital in signal 2
3 Digital in signal 3
4 Digital in signal 4
5 Signal ground

6 Digital out signal 1
7 Digital out signal 2
8 Digital out signal 3
9 Digital out signal 4

Digital signals

All digital input and output signals will be confined to the same D-sub connector and have a common
ground. The four input signals will be scanned synchronously, and the outputs will be set synchronously.

Digital input signals

The digital in-signal can be used to monitor external equipment by registering, for example, error signals
or event marks. An event mark can be used as a trigger for watches. The measured digital signals can
be shown as a curve in UNICORN. The unit will handle both open/closed circuit and TTL-type voltage
signals. An open circuit is interpreted as logical 1 and a closed circuit as logical 0.

Note: A closed circuit is always closed against signal ground.
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3 AKTA pure external modules
3.5 1/O-box E9
3.5.3 Digital connector and signals

Input connection UNICORN interpretation

Applied voltage 0t0o 0.8 V

Open circuit Logical 1
Applied voltage 3.5t0 5.0 V
Closed circuit Logical 0

Digital output signals

The digital output signal can be used to control external equipment that can receive digital signals,
such as pumps or fraction collectors. The digital output signals define an open or closed circuit, where
a logical 1 will result in an open circuit and a logical 0 will give a closed circuit. The default level, 1 or
0, is set by the user. The level can be changed by instructions either manually, in System Settings or
by a method. It is possible to send pulses from the current level, with a pulse length of 0.1 sto 10 s.

Note: A closed circuit is always closed against signal ground.

118
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3.5.4 Connect external equipment to the 1/0-box

3.5.4  Connect external equipment to the I/0-box

Requirements on connected equipment

The physical requirements for the connected equipment is described in the following tables. All con-
nected equipment must have a common grounding.

Analog input

Channels 2

Range +2000 mV

Input impedance 1MQ

Accuracy +(0.1% + 0.2 mV)
Analog output

Channels 2

Range +1000 mV

Input impedance 100 kQ

Accuracy #0.3% +1mV)
Digital input

Parameter

Channels 4

Compatibility TTL, open/closed circuit

Digital output

Parameter ‘ Value

Channels

4

Compatibility

Open/closed circuit

Required material

The following material is required:

¢ Flat-blade screwdriver, 2 mm

¢ Shielded cable with 9 conductors, 4 to 8 mm diameter

AKTA pure User Manual 29119969 AB




3 AKTA pure external modules

3.5 1/0-box E9

3.5.4 Connect external equipment to the 1/0-box

Instruction

System properties

120

*  Wire stripping tool

Follow the instructions to connect one or two external cables to the supplied D-sub connectors.

Step
1

Action

Open the connector housing by removing housing screw and unlatch the housing top
shell using a flat-blade screwdriver.

Locate the connection block mounted on the PCB board. The screw terminals has numbers
corresponding to the connector contacts.

1 2 3 4 5
oot

oot
6 7 8 9

Strip the signal cable.
¢ Strip-off 50 mm of the shield insulator.

¢ Strip-off 4 mm of the single conductor insulation.

Loosen the strain relief clamp and insert the cable with the shield under the strain relief
clamp. Fasten the strain relief clamp over the cable shield.

Tip:
The connection block can be rotated inside the housing in order to position the screw ter-
minals for left side or right side cable entry.

Insert and fasten the single conductors in the screw terminals.

Close the housing top shell with the latch and screw the housing together.

Follow the instruction to update the system properties.

Step
1
2
3

Action
Open the system properties Edit dialog box.
In the Component types list, click Other.

Select the I/0-box (E9) or I/0-box 2 (E9) check box in the Component selection list. Then
click OK.
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System settings

3 AKTA pure external modules
3.5 1/0-box E9
3.5.4 Connect external equipment to the 1/0-box

Default values for digital out ports, noise reduction and configuration of analog out ports can be set.

Instruction name

Digital out X

‘ Description

Sets the value of the signal sent out by digital port number X to
either O or 1. The default value is 1.

Noise reduction analog in X

Filters the noise in the analog signal in port number X.

Alarm analog in X

Enables or disables the alarm for the analog signal in port number
X.When enabled, it sets the alarm limits for the analog signal. If
the alarm is enabled and the analog signal falls outside the set

limits, an alarm will be triggered and the method will be paused.

Alarm digital in X

Enables or disables the alarm for the signal in digital port number
X. The alarm can be triggered by either of the signal values, 0 or
1. If the alarm is enabled and the condition set in ‘Value’ occurs,
an alarm will be triggered and the method will be paused.

Configure analog out X

Enables the user to send one of the pre-defined signals (UV signal,
conductivity, temperature, pH or concentration of eluent B) to the
analog out port number X, and also to set the range of that signal.

Note:  The delay volume has to be updated if an external component is added to the flow path.
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3.6 Connection of external modules

3.6 Connection of external modules

Introduction

The external modules are not installed in the instrument cabinet, but are connected via a UniNet-9
cable at the back of the system. it is possible to install up to six external modules with F-type connectors
and up to two external modules with D-type connectors at the same time.

Some of the external modules are also connected to the AKTA pure instrument by tubing. See the ap-
propriate section in Chapter 3 AKTA pure external modules, on page 87 for detailed instructions on
how to install this tubing, if applicable.

F-type and D-type connectors
The illustrations below show the F-type and D-type connectors.

F-type D-type

Constraints

The table below indicates usage constraints for the different external modules.

External module Connector Constraints

I/O-box E9 F-type I/0-box E9 has no constraints.

I/0-box E9, 2nd F-type I/0-box E9, 2nd requires 1/0-box E9.

External air sensor L9 F-type External air sensor L9 has no constraints.

External air sensor L9, 2 F-type External air sensor L9, 2 requires External air sensor L9.

External air sensor L9, 3 F-type External air sensor L9, 3 requires External air sensor L9,
2.

External air sensor L9, 4 F-type External air sensor L9, 4 requires External air sensor L9,
3.

Fraction collector F9-C D-type Fraction collector F9-C requires an Outlet valve.

Fraction collector F9-R F-type Fraction collector F9-R requires an Outlet valve.
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3.6 Connection of external modules

External module Connector | Constraints

Fraction collector F9-R, 2nd | F-type Fraction collector F9-R, 2nd requires Fraction collector
F9-R or Fraction collector F9-C.

Sample pump S9 and S9H | D-type Cannot be used at the same time as Mixer valve V9-M
or V9H-M.

Note:  To optimize signal quality, the total cable length connecting all external modules to the AKTA
pure instrument should not exceed 10 m.

AKTA pure connector plate
The connector plate with the UniNet-9 connectors is located on the back of the AKTA pure instrument.

) > N

Connector Connector name Function

9 Test Connector point for service.

NOTICE
Do not connect any module to the connector Test on the AKTA pure instrument.

Note:  Plug all unused UniNet-9 ports (ports 1 to 8) on the AKTA pure instrument with jumpers.

Note:  The connector Test should be protected by a plastic lid. Do not plug the connector with a
Jjumper.
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4 System configuration

4 System configuration

About this chapter

This chapter describes hardware configuration of the AKTA pure instrument and how to install optional
modules and add them in UNICORN.

In this chapter

124

This chapter contains the following sections:

Section See page
4.1 Configuration overview 125
4.2 Configure modules 131
4.3 General system settings 146
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4.1 Configuration overview

4.1 Configuration overview

Introduction

AKTA pure is a flexible system that allows the user to configure both hardware and software to meet
many purification needs. The instrument can be easily extended with additional valves, detectors and
fraction collectors. There are a large number of different hardware modules to choose from in order

to customize the number of columns, inlets, outlets, detectors and ways to apply and collect samples.

System configuration steps

The system configuration consists of four main steps:

1

2
3
4

Select modules and positions
Install the module(s)
Edit system properties

Edit system settings

Select modules and positions

Optional modules can be placed in any of the available positions in the cabinet. Its function is determined
by the module type and node ID. However, to achieve an optimal flow path for a purification run, most
modules have a dedicated location in the cabinet. The dedicated location for all modules and, if appli-
cable, any constraints are described in the table below. Each location is marked with a number, which
can be seen in the illustration below.

8| 9 ﬂiﬂﬂ
10

~

JEEREE

— -

i

5

A

All positions in AKTA pure must be occupied. Positions not used for core or optional modules should
be fitted with a Module Panel.
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126

Recommended module position

Module Recommended location ‘ Constraints

Column valve V9-C or 9 Column valve V9-C or VOH-C cannot be

VIH-C used at the same time as Column valve
V9-Cs or V9H-Cs.

Column valve V9-Cs or 9 Column valve V9-Cs or V9H-Cs cannot

V9H-Cs be used at the same time as Column
valve V9-C or VOH-C.

Conductivity monitor C9 7 Conductivity monitor C9 has no con-
straints.

Injection valve V9-Inj or 6 Core module.

V9H-In]

Inlet valve V9-1AB or V9H-
IAB

4

e 5, if Inlet valve V9-1AB
or VOH-IAB is used in
combination with Inlet
valve V9-1A or VOH-IA.

Possible combinations of inlet valves:
¢ |nlet valve A and Inlet valve B.

¢ Inletvalve AB together with Inlet valve
A or Inlet valve B.

¢ One Inlet valve AB.

Inletvalve V9-IAor VOH-IA | 4 or

Inlet valve V9-IB or VOH-IB | 5 ¢ Noinstalled inlet valves.

Sampleinletvalve V9-I1Sor | 8 Cannot be used at the same time as Mixer

V9H-IS valve V9-M or V9H-M.

Inlet valve V9-X1 or V9H- | None Inlet valve V9-X1 or V9H-X1 has no con-

X1 straints, and has no support in the
method phases.

Inlet valve V9-X2 or V9H- | None Inlet valve V9-X2 or V9H-X2 requires Inlet

X2 valve V9-X1 or V9H-X1, respectively. It has
no support in the method phases.

Loop valve V9-Lor VOH-L | 8 Loop valve V9-L or VIH-L has no con-
straints, but is connected with the injec-
tion valve by replacing the loop.

Mixer M9 0 Core module.

Mixer valve V9-M or VOH- | 3 Cannot be used at the same time as

M Sample pump S9 or S9H.

OutletvalveV9-OsorV9H- | 1 Cannot be used at the same time as

Os Outlet valve V9-0 or V9H-O.

Outlet valve V9-0 or 1 Cannot be used at the same time as

VI9H-O

Outlet valve V9-Os or VOH-Os.
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Module Recommended location Constraints

pHvalve V9-pH or VO9H-pH | 2 pH valve shall always be connected after
the column due to pressure constraints
and fractionation control. The delay vol-
ume calculations will be effected if the
valve is located elsewhere. Normally it is
situated between the monitor and the

Outlet valve.
Versatile valve V9-V or None  Versatile valve V9-V or V9H-V has no
V9H-V constraints.
Versatile valve 2 e Versatile valve 2 requires Versatile
valve V9-V.

Versatile valve 3

: e \Versatile valve 3 requires Versatile
Versatile valve 4 valve 2.

e \Versatile valve 4 requires Versatile
valve 3.

UV monitor U9-M 10 UV monitor U9-M cannot be used at the
same time as UV monitor U9-L.

Note:

UV monitor U9-L, 2nd can be used at the
same time as UV monitor U9-M.

UV monitor U9-L 11 UV monitor U9-L:

¢ Cannot be used at the same time as
UV monitor U9-M.

e Requires the Multi-module panel.

Note:

UV monitor U9-L, 2nd can be used at the
same time as UV monitor U9-L.

UV monitor U9-L, 2nd None UV monitor U9-L, 2nd requires UV monitor
U9-L or UV monitor U9-M.
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Install the modules

Detailed information about installation of the modules is found in Chapter 2 The AKTA pure instrument,
on page 14 and Chapter 3 AKTA pure external modules, on page 87.

Below is a quick guide of how to perform a module hardware installation.

Step Action

1 Switch off the power.

2 Check/set node ID. See NodelD list.
3 Install the module.

4 Connect tubing.

Edit system properties

When a new module has been installed, the system properties have to be updated in UNICORN. The
system will restart automatically when the configuration has been changed in System Properties and
the system can be reconnected.

The following instruction gives a general description of how to update the system properties in UNICORN.
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Step

4 System configuration
4.1 Configuration overview

Action

1

¢ Inthe Administration module, choose Tools:System Properties or click the System

Properties icon to open the dialog.

Result: The System Properties dialog is displayed.
e Select the system of interest in the System Properties dialog.
 Click the Edit button.

Note:

Only active systems can be edited.
Result: The Edit dialog is displayed.

Edit - LEE206 =
Instrument configuration [ﬁKTa‘\ pure (1.0.0.11) '] [ Infarmation. .. ] [ Impaort.... ]
Instrument server [HCE_LJ.Q?M; v] [ Rename... ]

Instrument serial no.: LEE206
Connect by: @ Fixed IP address: 10111
() Instrument serial no.
Component types:
Componert selection Property
Monitors and sensors
Fraction collectors Inlet A [VSHAB part A (2pots) |+
Other
Core components (always present) Inlet B [V&—IAB part B (Zports) M
1 |Inlet valve X1 (W3-1X)
[ | Mocer valve (V3-M)
[ | Loop valve (v3-L)
[ |Column valve [VB-C {5-columns) | - |
[T |pH valve (V3pH)
[ |Outlet valve V80 (10-outlets) |~
[ | Wersatile valve (V3-V)
oK) (Caren ]

Select the component type of interest from the Component types list.

Result: All available components are shown in the Component selection list.

e Click the checkbox to select the added component.
e When applicable, choose the appropriate Property.

Note:
Instrument modules are referred to as Components in UNICORN.

Click the OK button to apply the changes.
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There are five main types of modules (named components in UNICORN] to select from:
e Valves and pumps

* Monitors and sensors

* Fraction collectors

* Other(e.g., I/0O-box)

* Core components (always present)

Multiple choices are not shown unless a component has been selected. The second component is only
available when the first has been selected. The selection made is reflected in which instructions and
phase properties that are available.

Edit system settings

130

[t may be necessary to edit the System Settings when the configuration of the system is changed. For
example, if the change in configuration affects the delay volume following the UV monitor (or other
monitor connected via the I/0-box) the appropriate system settings for Tubing and delay volumes
have to be updated. This is to ensure that the fractions marked in the chromatogram corresponds to
the actual collected fractions.

Other system settings might also need to be edited for some optional modules.
The Edit dialog in which to edit the system settings is shown below.

System Settings - Akta Pure ez

Parameters for Tubing: Injection valve to column
& 1D

050 -
Length [0 - 2000]
160 2mm

Delay volume: pH valve |
Delay volume: Monitor to outlet valy
Delay volume: Morttor ta frac
Delay volume: Monior to frac 2

il v

HE

et Parameters To Strateqy Defaut Valves | [ OK | [ Cancel

In this dialog it is possible to set the parameters for the available instructions.

All system settings available for AKTA pure are found in Section 9.8 System settings, on page 449.
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4.2 Configure modules

In this section

This section describes the software configuration that must be set for the individual modules that are
to be used for a specific run.

A general description of how to update the system properties are found in Edit system properties, on
page 128.

A general decription of how to edit system settings are found in Edit system settings, on page 130.

Section See page
4.2.1 Configuration of inlet valves 132
4.2.2 Configuration of Mixer valves 133
4.2.3 Configuration of Loop valves 134
4.2.4 Configuration of column valves 135
4.2.5 Configuration of Versatile valves 137
4.2.6 Configuration of pH valves 138
4.2.7 Configuration of outlet valves 139
4.2.8 Configuration of UV monitors 140
4.2.9 Configuration of Conductivity monitor 141
4.2.10 Configuration of external air sensors 142
4.2.11 Configuration of fraction collectors 143
4.2.12 Configuration of 1/0-box 145
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4.2.1 Configuration of inlet valves

4.2.1

System properties

Configuration of inlet valves

Follow the instruction below to update the system properties.

Step

Action

1
2
3

Open the system properties Edit dialog.

Select Valves and pumps from the Component types list.

Select components and properties according to the following table:

Valve Component selection Property
Inlet valve V9-IA Inlet A V9-IA (7-ports)
Inlet valve VOH-IA V9H-IA (7-ports)
Inlet valve V9-1B Inlet B V9-IB (7-ports)
Inlet valve VOH-IB V9H-IB (7-ports)
Inlet valve V9-1AB or VOH- | Inlet A V9-IAB part A (2-ports)
IAB used for inlet A or
V9H-IAB part A (2-ports)
Inlet valve V9-1AB or VO9H- | Inlet B V9-IAB part B (2-ports)

IAB used forinlet B

or

VI9H-IAB part B (2-ports)

Sample inlet valve V9-IS Sample inlet V9-IS N/A
Sample inlet valve VOH-IS | Sample inlet VOH-IS N/A
Inlet valve V9-1X Inlet valve X1 (V9-1X) N/A
Inlet valve VOH-IX Inlet valve X1 (VOH-IX) N/A
Inlet valve V9-IX, 2nd Inlet valve X2 (V9-1X) N/A
Inlet valve VOH-IX, 2nd Inlet valve X2 (VOH-IX) N/A

System settings

There are no system settings available for the inlet valves.

132
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4.2.2  Configuration of Mixer valves

System properties

Follow the instruction below to update the system properties.

Step Action

1 Open the system properties Edit dialog.

2 Select Valves and pumps from the Component types list.

3 Select Mixer valve (V9-M) or Mixer valve (V9H-M) in the Component selection list.

System settings

The flow rate for Mixer by-pass wash can be set.

Instruction name ‘ Description

Mixer by-pass wash settings | Sets the flow rate used during Mixer by-pass wash and defines
wash volumes for mixer by-pass wash options.
Note:

The flow rate should not exceed 10 mil/min if narrow inlet tubing
(id. 0.75 mm) is used.
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4.2.3 Configuration of Loop valves

4.2.3  Configuration of Loop valves

System properties
Follow the instruction below to update the system properties.

Step Action

1 Open the system properties Edit dialog.

2 Select Valves and pumps from the Component types list.

3 Select Loop valve (V9-L) or Loop valve (VOH-L) in the Component selection list.

System settings

The flow rate for Loop wash can be set.

Instruction name Description
Loop wash settings Sets the flow rate used during Loop wash.
Note:

The flow rate should not exceed 10 mi/min if narrow inlet tubing
(id. 0.75 mm) is used.
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4.2.4  Configuration of column valves

System properties
Follow the instruction below to update the system properties.

Step Action

1 Open the system properties Edit dialog.

2 Select Valves and pumps from the Component types list.

3 Select components and properties according to the following table:
Column selection valve V9-C Column valve V9-C (5-columns)
Column selection valve V9H-C Column valve VI9H-C (5-columns)
Column control valve V9-Cs Column valve V9-Cs (1-column)
Column control valve VOH-Cs Column valve V9H-Cs (1-column)

System settings

After selecting Column valve V9-Cs, V9H-Cs or no column valve, in UNICORN, the tube length has to
be defined.

The instructions Tubing: Injection valve to column and Tubing: Sample pump to injection valve are
used in calculations of pre-column pressure when Column valve V9-C or VOH-C (5-columns) is NOT
mounted onto the system. In such cases, there is no pre-column pressure sensor present. The estimated
pre-column pressure is calculated using the measured system pressure and the length of the tubing
between the system pressure sensor and the Column.

The instructions are available only when the Column valve V9-C or VOH-C (5-columns) is not selected
in the component list. The instruction Tubing: Sample pump to injection valve is in addition only
available if the sample pump is selected in the list.

Follow the instructions below to set the tube length between the Injection valve and the Column and
between the sample pump and the injection valve.

Step Action

1 ¢ Inthe System Control module, choose System:Connect to Systems or click the Con-
nect to Systems icon.

Result: The Connect to Systems dialog opens.
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Step Action

2 o Select a system.
¢ Select Control mode.
e Click OK.

Result: The selected instrument can now be controlled by the software.

3 ¢ Select Tubing and Delay Volumes and select Tubing: Injection valve to column.
e Select the I. D. from the drop-down list.
¢ Type in the length of the tube in the Length field and click OK.
System Settings - Akta Pure @
Instructions: 5 e e e : ;
T al = alameiefT-thr ubing: Injection valve to column
[ Air sensor
[ 1/0-box . 050 2
# Fraction collection ‘ Length [0 - 2000]
- i 5 : = 160 2 mm
Tubing: Sample pump to injection wi|
Delay volume: pH valve n
Delay volume: Monitor to outlet valv L
Delay volume: Monitor to frac
Delay volume: Monitor to frac 2 -
<[ 1 | »
r I Set Parameters To Strateay Default Values J | QK | | Cancel
4 Perform step 3 for the instruction Tubing: Sample pump to injection valve.

Note:  The built-in pressure sensors for Column valves V9-C and V9H-C have to be re-calibrated after
installation. See Calibrate the monitors, on page 305.

Note: A Pre-Column pressure alarm shall always be set to protect the column, see Section 5.6 Pressure
alarms, on page 177. Column valve V9-Cs and V9H-Cs does not contain pressure monitors.
See Section 5.6 Pressure alarms, on page 177 for how to protect columns when not using Column
valves V9-C and V9H-C.
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4.2.5 Configuration of Versatile valves

System properties

Follow the instruction below to update the system properties.

Step Action

1 Open the system properties Edit dialog.

2 Select Valves and pumps from the Component types list.

3 Select Versatile valve (V9-V), Versatile valve 2 (V9-V), Versatile valve 3 (V9-V) or Versatile

valve 4 (V9-V) in the Component selection list.

System settings

If the valve is placed in the flow path between the UV monitor and the outlet valve, the delay volume
must be set. See Check/Set delay volume, on page 146.
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4.2.6  Configuration of pH valves

System properties
Follow the instruction below to update the system properties.

Step Action

1 Open the system properties Edit dialog.

2 Select Valves and pumps from the Component types list.

3 Select pH valve (V9-pH) or pH valve (VO9H-pH) in the Component selection list.

System settings

If the valve is placed in the flow path between the UV monitor and the outlet valve, the delay volume
must be set. See Check/Set delay volume, on page 146.

Note:  Itisrecommended not to alter the default values for restrictor and pH cell delay volumes when
standard modules and standard tubing for flow restrictor are used.
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4.2.7

System properties

Configuration of outlet valves

Follow the instruction below to update the system properties.

Step

Action

4 System configuration
4.2 Configure modules
4.2.7 Configuration of outlet valves

1
2
3

Open the system properties Edit dialog.

Select Valves and pumps from the Component types list.

Select components and properties according to the following table:

Valve

Outlet fractionation valve
V9-0

Component selection

Outlet valve

‘ Property

V9-0 (10-outlets)

Outlet fractionation valve
V9H-0

Outlet valve

V9H-O (10-outlets)

Outlet control valve V9-Os

Outlet valve

V9-Os (1-outlet)

Outlet control valve V9H-
Os

Outlet valve

V9H-Os (1-outlet)

System settings

If the valve is not placed in the recommended position using the standard tubing kit, the delay volume
must be set. See Check/Set delay volume, on page 146.
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4.2.8

Configuration of UV monitors

Using two UV monitors

The UV monitor U9-L module can be used in two configurations, UV monitor U9-L and UV monitor U9-
L, 2nd. The configuration is defined by the module's Node ID.

It is possible to use two UV monitors in AKTA pure, in the following combinations:
* UV monitor U9-M together with UV monitor U9-L, 2nd

e UV monitor U9-L together with UV monitor U9-L, 2nd

UV monitor U9-L, 2nd can be located anywhere in the flow path and is therefore shown in the Process
Picture as a component without a fixed place. This means that it is possible to place U9-L, 2nd before
the other UV monitor in the flow path.

Note:  IfU9-L, 2nd is placed on the high pressure side of the column, pressure limits have to be con-
sidered. See UV monitor options, on page 416 for pressure limits.

System properties

Follow the instruction below to update the system properties.

Step Action

1 Open the system properties Edit dialog.

2 Select Monitors and sensors from the Component types list.

3 Select components and properties according to the following table:
Monitor Component selection Property
UV monitor U9-L UV monitor U9-L (fixed)
UV monitor U9-M UV monitor V9-M (variable)
UV monitor U9-L, 2nd UV monitor 2nd (U9-L) N/A

System settings

140

If the monitor is not placed in the recommended position using the standard tubing kit, the delay volume
must be set. See Check/Set delay volume, on page 146.

For UV monitor U9-L the flow cell length must be set. This is done as a calibration. See Perform the
calibration, on page 313.
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4.2 Configure modules
4.2.9 Configuration of Conductivity monitor

4.2.9  Configuration of Conductivity monitor

System properties
Follow the instruction below to update the system properties.

Step Action

1 Open the system properties Edit dialog.

2 Select Monitors and sensors from the Component types list.

3 Select Conductivity monitor (C9) in the Component selection list.

System settings

If the monitor is placed in the flow path between the UV monitor and the outlet valve, the delay volume
must be set. See Check/Set delay volume, on page 146.
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4.2.10 Configuration of external air sensors

4.2.10 Configuration of external air sensors

System properties
Follow the instruction below to update the system properties.

Step Action

1 Open the system properties Edit dialog.

2 Select Monitors and sensors from the Component types list.

3 Select External air sensor (L9) in the Component selection list, or the appropriate com-

ponent if multiple external air sensors are used.

4 Select Property according to where the air sensor is placed.

Note:
The available system properties are the same, regardless of which type of air sensor that
isused, L9-1.2 or L9-1.5.

System settings
The sensitivity of the air sensor can be set.

Parameter Air volume detected
AKTA pure 25 AKTA pure 150
Normal (default) 30l 100 pl Detect empty
buffer/sample vessels
High 10 30 ul Detect even small air
bubbles

Note:  The sensitivity should be set to Normal when the air sensor is located before the System pump
(Air sensor ext - Before pump A or Air sensor ext - Before pump B). Due to higher pressure
and risk of small air bubbles, the sensitivity should be set to High when the air sensor is located
after the Injection valve (Air sensor ext - after Injection valve).
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4.2.11 Configuration of fraction collectors

System properties
Follow the instruction below to update the system properties.

Step Action

1 Open the system properties Edit dialog.

2 Select Fraction collectors from the Component types list.

3 Select components and properties according to the following table:
Fraction collector Component selection ‘ Property
Fraction collector F9-C Fraction collector Fraction collector F9-C
Fraction collector F9-R Fraction collector Fraction collector F9-R

Fraction collector F9-R, 2nd | Fraction collector 2 (F9-R) | N/A

Note:  Fraction collector 2 is only available in the Component selection list if Fraction collector is
already selected.

System settings

If non-standard tubing is used between the outlet valve and the fraction collector, the delay volume
must be set. See Check/Set delay volume, on page 146.

Fraction settings and numbering mode can be set.

Fraction collector F9-C

Instruction name ‘ Description

Fractionation settings Fractionation settings comprises fractionation mode and frac-
tionation order.

Fractionation mode (Automatic, Accumulator or DropSync).

Fractionation order (Row-by-row, Column-by-column, Serpen-
tine-row, Serpentine-column). For fractionation mode DropSync,
only the Serpentine option is available.

Last tube filled Last tube filled: Action when last tube is filled (pause, direct the
flow to one of outlets or direct the flow to waste.

Cassette configuration Cassette configuration: Automatic or Manual configuration.

If Automatic is selected, a Quick scan or a Full scan will be per-
formed when the door of the fraction collector is closed to deter-
mine which type of cassettes and plates are used. If Manual is
selected, used plates and tubes in each tray position are entered.
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Instruction name Description

Fraction collector lamp

Fraction collector lamp: Lamps in the fraction collector chamber
on or off.

Peak fractionation parameters

The Peak fractionation parameters set the detection parameters
for peak collection, that is they decide when a peak starts and
ends. This information is used by the instructions Peak fractiona-
tion and Peak frac in outlet valve in order to start/end the peak
collection.

Fraction collector F9-R

Instruction name Description

Fractionation settings

Drop sync synchronises tube change to drop release. The available
settings are on or off. It is recommended to use Drop sync for

flow rates below 2 ml/min. Higher flow rates can however be used,
depending on the properties (for example viscosity) of the liquid.

Fractionation numbering mode

Determines whether the fraction number is reset at the end of a
method or not.

Note:
The default setting is Reset.

Fractionation settings frac 2

Drop sync on or off. It is recommended to use this setting for flow
rates below 2 ml/min. Higher flow rates can be however be used,
depending on the properties (e.g. viscosity) of the liquid.

Fractionation numbering mode
frac 2

Determines whether fraction number for the second fraction col-
lector is reset at the end of a method or not.

Note:
The default setting is Reset.

Peak fractionation parameters

Peak fractionation parameters sets the detection parameters
for peak collection, i.e. it determines when a peak starts and ends.
This information is used by the instructions Peak fractionation,
Peak fractionation frac 2 and Peak frac in outlet valve in order
to start/end the peak collection.
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4.2 Configure modules
4.2.12 Configuration of 1/0-box

4.2.12 Configuration of I/0-box

System properties
Follow the instruction below to update the system properties.

Step Action

1 Open the system properties Edit dialog.

2 Select Monitors and sensors from the Component types list.

3 Select I/0-box (E9) or I/0-box 2 (E9) in the Component selection list.

System settings

Default values for digital out ports, noise reduction and configuration of analog out ports can be set.

Instruction name ‘ Description

Digital out X Sets the value of the signal sent out by digital port number X to
either 0 or 1. The default value is 1.

Noise reduction analog in X Filters the noise in the analog signal in port number X.

Alarm analog in X Enables or disables the alarm for the analog signal in port number
X.When enabled, it sets the alarm limits for the analog signal. If
the alarm is enabled and the analog signal falls outside the set

limits, an alarm will be triggered and the method will be paused.

Alarm digital in X Enables or disables the alarm for the signal in digital port number
X. The alarm can be triggered by either of the signal values, 0 or
1. If the alarm is enabled and the condition set in ‘Value’ occurs,
an alarm will be triggered and the method will be paused.

Configure analog out X Enables the user to send one of the pre-defined signals (UV signal,
conductivity, temperature, pH or concentration of eluent B) to the
analog out port number X, and also to set the range of that signal.

Note:  The delay volume has to be updated if an external component is added to the flow path.
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4.3 General system settings

Check/Set delay volume

146

When a module has been installed after the UV monitor in the flow path, the delay volume has to be
adjusted in the System Setting dialog in UNICORN, to make sure that the collected fractions correspond
to the fractions indicated in the chromatogram.

Delay volumes can be set for the options Monitor to outlet valve, Monitor to frac, Monitor to frac 2,
and pH valve. Depending on the system configuration used, different delay volume options will be
available for selection in the System Setting dialog. The delay volume has to be set for all displayed
options.

Delay volumes for modules and standard tubing configurations are found in Section 9.13 Delay volumes,
on page 494.

Follow the instructions below to check/set the delay volumes:

Step Action

1 ¢ Inthe System Control module, choose System:Connect to Systems or click the Con-
nect to Systems icon.

Result: The Connect to Systems dialog opens.

2 o Select asystem.
¢ Select Control mode.

e Click OK.
Result: The selected instrument can now be controlled by the software.

3 ¢ When the system is in state Ready, select System:Settings.
Result: The System Settings dialog is displayed.

E

System Settings - System; 1

Inztructions:

. _ Parameters for Delay wolume: Monitar to outlst valve
Fraction collection A Wl [0-10000]

145 l

= Tubing and Delay volumes
Tubing: Injection valve to column |
Delay wolume: pH walve

Cielay wolurne: Manitar to outlst waly
Delay wolume: Monitor to frac
Delay volume: Monitor to frac 2
Wash settings
Watch parameters
Advanced
Data collection “

b ¥

Set Parameters To Stategy Default ' alues l [ aF l [ Cancel

4 ¢ Select Tubing and Delay Volumes and select the delay volume option of interest.
¢ Check the delay volume in the Volume field and enter a new value if necessary.

e Click OK.
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Lock/Unlock function

Follow the instruction below to lock or unlock the Pause and Continue buttons of the Instrument

control panel from UNICORN.

Step Action

4 System configuration
4.3 General system settings

1 In System Control, select System:Settings.

Result: The System Settings dialog opens.

2 In the System Settings dialog:

e Select Advanced:Instrument control panel.

e Select Locked or Unlocked.

e Click OK.

System Settings - Akta Pure

Instructions:

Fraction collection

Tubing and Delay velumes

Wash settings

Watch parameters

= Advanced
Fower-zave
Instrument control panel
Pressure control parameters
Constant pressure flow parameters
Max flow during valve tum
Method progressing flow
Sample pump setting

m

Parameters for Instrument control panel
Mode
) Locked @ Unlocked
Set Parameters To Strategy Default Values ] [ QK l ’ Cancel

Power-save

AKTA pure has a power-save mode. The instrument enters Power-save after having been in the Ready
state for a set period of time. Power-save can be used both in room temperature and in cold room
temperature. The system enters the Ready state when a method run, a method queue or a manual

run ends.

To enable Power-save, a system must be connected and in state Ready.
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148

Follow the instructions below to activate Power-save.

and

Step Action
1 Select System:Settings in the System Control module.
Result: The System Settings dialog opens.
2 * Select Advanced
and
¢ select Power-save
[ 3 ™
Systemn Settings - Akta Pure @
Instructions:
S Parameters for Powersave
[+ Air sensor i Made
[ 1/0-box _ —
i Fraction collection @ Off 1 0n
_E| Tubing :—.nd Delay volumes — Time [10- 14407
[+ Wash settings e
[+ Watch parameters ‘ 60 2 min
= Advanced |8
W Foversave ____i§
Instrument control panel
Pressure control parameters
Constant pressure flow parameters —
Max flow during valve tum =
| Set Parameters To Strateqy Defauit Values | [ 0K | [ Cancel
i —
S — E - i -
3  Select On in the Mode field

¢ type the number of minutes in the Time field.

Note:

This is the time the instrument will be in state Ready before power-save mode is entered.

e Click OK.
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5 Operation

5 Operation

About this chapter

This chapter describes the steps involved when operating AKTA pure.

In this chapter
This chapter contains the following sections:

Section See page
5.1 Before you prepare the system 150
5.2 Prepare the flow path 151
5.3 Start UNICORN and connect to system 158
5.4 Prime inlets and purge pump heads 161
5.5 Connect a column 173
5.6 Pressure alarms 177
5.7 Sample application 180
5.8 Fractionation 193
5.9 Create a method and perform a run 211
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5 Operation

5.1 Before you prepare the system

5.1 Before you prepare the system

Introduction

Checklist

150

It is important to prepare the system in accordance with the settings in the method to be run. Before
preparing the system, check the settings in the Method Editor and make sure that all accessories to
be used are available.

Make sure the system is prepared in accordance with the settings in the method to be run. Depending
on configuration, remember to check:

which valve ports to use for inlets and outlets
which column type to use

which column position to use

which buffers and samples to prepare

which sample application technique to use

that the pH electrode is connected and calibrated
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5 Operation
5.2 Prepare the flow path

5.2 Prepare the flow path

Introduction

The flow path is defined by the user and may contain tubing, valves, pumps and monitors. This section
gives an overview of a flow path and describes how to prepare the flow path before a run.

Illustration of the flow path

Theillustration below shows the flow path for a typical system configuration. The individual instrument
modules are presented in the table below. The configuration of the system is defined by the user.

4 W1 We

Part Description

1 Pressure monitor
2 Sample pump
3 Sample inlet valve
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5.2 Prepare the flow path

Part Description

4 Inlet valve

5 System pump B

6 System pump A

7 Pressure monitor

8 Mixer

9 Injection valve

10 Sample loop or Superloop
11 Column valve

12 Column

13 UV monitor

14 Conductivity monitor
15 Flow restrictor

16 Outlet valve

17 Fraction collector

W, W1, W2 Waste

Select Mixer chamber

To obtain a homogeneous buffer composition, it is important to use a Mixer chamber suitable for the
flow rate of the method. The tables below show what Mixer chambers to use in AKTA pure at different
flow rates.

If the liquids are difficult to mix, use a larger Mixer chamber to achieve optimal mixing. However, note
that a larger Mixer chamber distorts and delays the gradient.

The default mixer size is 1.4 ml for both systems. AKTA pure 150 also includes a 5 ml mixer. Other
mixer sizes are available as accessories.

Mixer chamber volume [ml] ‘ Flow rate [ml/min], Binary gradient

‘ AKTA pure 25 AKTA pure 150
0.6 0.1-5 Not recommended
14 0.5-15 0.5-15
5 2-25 2-50
15 Not compatible 15-150
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CAUTION

Risk of explosion. Do not use Mixer chamber 15 ml with an AKTA pure 25 configura-
tion. The maximum pressure for Mixer chamber 15 ml is 5 MPa.

Note:  In AKTA pure 25 at low flow rates (below 0.2 ml/min) a gradient of sufficient quality may be
achieved with the mixer bypassed. Similarly, for low flow rates in AKTA pure 150 the 0.6 ml
mixer might be used.

Note:  The 1.4 ml mixer in AKTA pure 25 or 5 ml mixer in AKTA pure 150 might work up to maximum
flow rate provided that the buffers are easily mixed.

Forinformation on how to install a Mixer chamber, refer to Section 7.8.3 Replace the Mixer, on page 322.

Select UV flow cells
General considerations

Flow cells with shorter path lengths are suitable to use when high protein concentrations are used.
Flow cells with longer path lengths are suitable to use when low protein concentrations are used.

UV flow cells for UV monitor U9-M
UV flow cells are available with three different path lengths; 0.5 mm, 2 mm (default) and 10 mm.

The real cell path length of the UV cell is automatically recognized by the monitor when a cell is fitted.
The UV data is normalized to the nominal path length. This allows UV data from runs made with different
UV flow cells (but with the same nominal path length) to be directly compared.

UV flow cells for UV monitor U9-L

UV flow cells are available with two different path lengths; 2 mm (default) and 5 mm. When replacing
a UV flow cell, the path length must be set in the System Control module, in System:Calibrate. Use
the nominal flow cell length if the UV flow cell is replaced but not calibrated. See Update the cell path
length, on page 314 to set the flow cell path length.

The pathlength of the UV flow cell might differ from the nominal length, which leads to incorrect results
in the calculation of protein concentration in the eluate. The UV data is normalized to the nominal path
length. This allows UV data from runs made with different UV flow cells (but with the same nominal
path length) to be directly compared. To achieve normalized absorbance, the path length of the UV
flow cell must be calibrated and the calculated flow cell path length set manually. See Calibration of
the UV monitor U9-L flow cell length, on page 312.

Prepare the inlet tubing

Connect inlet tubing to the inlet ports that are to be used, and place all inlet tubing that is to be used
during the method run in the correct buffers.

Note:  When using high viscosity buffers/samples in combination with high flow rates it is recom-
mended to increase the tubing I.D. and/or shorten the length.
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Prepare the outlet tubing

Connect outlet tubing to the outlet ports of Outlet valve that are to be used. If a fraction collector is to
be used, make sure that tubing is connected as described in Connect tubing, on page 103 and Connect

tubing to AKTA pure, on page 107, and prepare the fraction collector. Otherwise, place the outlet tubing
in suitable tubes or flasks.
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Waste tubing overview

5 Operation
5.2 Prepare the flow path

The table below lists the waste tubing of the instrument and where it is located. Make sure that the
waste tubing is connected to the correct positions on the modules.

Module Tubing connections ‘ Location of tubing

Injection valve Waste ports W1 and W2 Front of the AKTA pure instrument.
pH valve (optional) Waste port W3 Front of the AKTA pure instrument.
Outlet valve (optional) Waste port W Front of the AKTA pure instrument.

Buffer tray (Rescue drainage) = Drainage hole of the Buffer
tray

Rear of the AKTA pure instrument.

Fraction collector F9-C Fraction collector waste outlet
(optional)

Rear of the fraction collector.

Prepare waste tubing
Follow the instructions below to prepare the waste tubing.

CAUTION

Fasten the waste tubing. During operation at high pressure the AKTA pure instrument
may release bursts of liquid in the waste tubing. Securely fasten all waste tubing to
the AKTA pure instrument and to the waste vessel.

CAUTION
Make sure that the waste vessel will hold all the produced volume of the run. For

AKTA pure, a suitable waste vessel should typically have a volume of 2 to 10 liters.

pure instrument.

NOTICE
Q The maximum level of the waste vessel must be lower than the bottom of the AKTA
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5.2 Prepare the flow path

Step Action

1 Insert the waste tubing from all installed modules, in this example Injection valve, Outlet
valve (W, W1 and W2) and the fraction collector, in a vessel.

2 Make sure that the tubing is securely fastened to the AKTA pure instrument:

¢ Fasten waste tubing from the valves with the clips on the front of the system.

¢ Fasten waste tubing from the Buffer tray with the clips on the rear of the system.

L T
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5.2 Prepare the flow path

Step Action

3 Cut the waste tubing to appropriate length. It is important that the tubing is not bent and
will not be submerged in liquid during the run.

e

Note:

If the tubing is too short, replace it with new tubing. Do not lengthen the tubing as this
might cause obstruction of the tubing.

4 Fasten all waste tubing securely to the waste vessel.

Plug unused valve ports

It is recommended to plug all unused valve ports with stop plugs before starting a run. See Tubing
connectors, on page 421 for information about connectors.
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5.3 Start UNICORN and connect to system

Introduction

This section describes how to start and log on to UNICORN and how to connect the instrument to
UNICORN.

Start UNICORN and log on

Follow the instructions to start UNICORN and log on to the program. A valid e-license must be available
for the workstation. See UNICORN Administration and Technical Manual for more information about

e-licenses.
Step Action
1 Double-click the UNICORN icon on the desktop.

Result: The Log On dialog box opens.

Note:

Ifthere is no connection to the database it is still possible to log on to UNICORN and control
a running system. The Log On dialog box will give the option to start System Control
without a database. Click Start System Control to proceed to the next Log On dialog box.

2 In the Log On dialog box:
e Click a user name in the User Name list
and
e enter the password in the Password field.

Note:

It is also possible to select the Use Windows Authentication check box and enter a
network ID in the User Name box.

1] Log On - UNICORN (=23
[[] Use Windows Authentication
User Name: ’De{ault Y]
Domain:
Access [AccessTo Evenything v]
Group:
Start: Administration System Control
[ Method Editor [ Evaluation
[ QK ] [ Cancel ] [ Cptiong << ]

¢ select which UNICORN modules to start.

e click OK.
Result: The selected UNICORN modules open.
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Connect to system
Follow the instructions to connect the instrument to UNICORN.

Step Action

1 In the System Control module,

e Click the Connect to Systems button,
or
e click Connect to Systems on the System menu.

Result: The Connect to Systems dialog opens.

Connect to Systems E|

Connected spstems (1 selected, max 3)

Syztem name Control — Wiew

] B Systemd
] B Spstemz
[P B Sustem ® O
L1 B Systemd
] B systems
[] B systeme

[] B system7

-
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Step Action

2 In the Connect to systems dialog:
¢ Select the checkbox in front of the system name.
¢ To control the selected system, click Control.

e Click OK.

Result: The instrument control panel displays a white, rapidly flashing light followed by
a steady white light when the system is ready. The selected instrument can now be
controlled by the software.

Note:

Instruments that are turned off or disconnected from the network appear dimmed and
cannot be connected.

Tip:

To view the users currently connected to systems, either in control or view mode, click the
Connected Users button.

Tip:

Result: UNICORN states Connection = Connected in control or Connection = Connected
in view in the status bar in the lower part of the System Control window.

[ Connection = Connected in control |
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5.4 Prime inlets and purge pump heads

About this section
Before usage of a pump, it is important to:
¢ Prime the inlets (fill the buffer inlets with liquid).

* Purge the pump (remove air from the pump heads).

This section describes how to prime inlets and purge the pump heads of the system pumps and the
sample pump (the sample pump is an optional module).

Note:  Note that the procedures described in this section may have to be adapted if your system
configuration differs from the one described in this manual.

In this section
This section contains the following subsections:

Section See page
5.4.1 System pumps 162
5.4.2 Sample pump 168
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5.4.1 System pumps

541  System pumps
Introduction

This section describes how to prime inlets and purge the System pumps.

Overview

The procedure consists of the following stages:

Stage Description

1 Prime all inlet tubing to be used during the run

2 Purge System pump B

3 Validate purge of System pump B

4 Purge System pump A

5 Validate purge of System pump A

6 End the run

Tip: The procedures for purging the pump heads and priming the inlets using the Process Picture,
are described below. It is also possible to perform the procedures from the Manual instructions
dialog.

Prime inlet tubing

Follow the instructions below to fill all A and B inlet tubing to be used in the run with appropriate
buffer/solution.

Step Action

1 Make sure that all inlet tubing that is to be used during the method run is placed in the
correct buffer.

2 Open the System Control module.

162 AKTA pure User Manual 29119969 AB



5 Operation
5.4 Prime inlets and purge pump heads
5.4.1 System pumps

Step Action

3 In the Process Picture:
¢ Click on the buffer inlets.

e Select the position of the inlet to be filled. Select the positions in reverse alphabetical
order and start with the highest number. For example, if all the four inlets in Inlet valve
AB are to be filled, fill them in the following order: B2, B1, A2, Al.

Buffer inlets Pumps

Inlet valve AB X ]
AL B
Result: The inlet valve switches to the selected port.

4 Connect a 25 to 30 ml syringe to the purge valve of one of the pump heads of the pump
that is being prepared. Make sure that the syringe fits tightly into the purge connector.

5 Open the purge valve by turning it counter-clockwise about three quarters of a turn.
Draw liquid slowly into the syringe until the liquid reaches the pump.

6 Close the purge valve by turning it clockwise. Disconnect the syringe and discard its
contents.
7 Repeat steps 3 to 6 for each piece of inlet tubing that is to be used during the run.

Purge System pump B
Follow the instruction below to purge both pump heads of System pump B.

Step Action

1 Make sure that the piece of waste tubing connected to the Injection valve port W1 is
placed in a waste vessel.
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Step Action
2 In the Process Picture:
¢ Click on the Injection valve and select System pump waste.
Result: The Injection valve switches to waste position. This is necessary to achieve a
low back pressure during the purge procedure.
System pump
waste
LoopE _
Loop valve  pref 7
System pump  By-pass
waste
Wi
Cal =0
== syp Injection valve
Manualload | [ System pump waste |
Inject » . Sample pump load
Dlrechrueci '_ S.ampie pump e
3 In the Process Picture:
¢ Click on the pumps.
e SetConc % B to 100% B.
System flow E
[ 1000 mion | Setflow rate |
Conc% B
(1] 100
P;lmpwash A B
e [Ereienpall (oo e

Click Set % B.
Result: Only System pu
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Step

5 Operation
5.4 Prime inlets and purge pump heads
5.4.1 System pumps

Action

AKTA pure User Manual 29119969 AB

In the Process Picture:
¢ Click on the buffer inlets.

e Select the position of one of the inlets that will be used at the beginning of the run.

Buffer inlets Pumps

A
:'#2{; k

P i—
— Bl -

Inlet vaive AB X ]

A1 (a2] (1) B2

Result: The inlet valve switches to the selected port.

In the Process Picture:

e Click on the Pumps.

 Setthe System flow to 1.0 ml/min for AKTA pure 25 or 10.0 ml/min for AKTA pure 150.
» Click Set flow rate.

System flow .’
|:| 1.000 miimin [ Set flow rate
0 25
Conc % B

[ H00]%e (usesbal
0 190 s
Blp s A B

Result: A system flow starts.

Connect a 25 to 30 ml syringe to the purge valve of the left pump head of System pump
B. Make sure that the syringe fits tightly into the purge connector.

Open the purge valve by turning it counter-clockwise about three quarters of a turn.
Draw a small volume of liquid slowly into the syringe (with a rate of about 1 ml per second).

Close the purge valve by turning it clockwise. Disconnect the syringe and discard its
contents.
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5 Operation
5.4 Prime inlets and purge pump heads
5.4.1 System pumps

Step Action

9 Connect the syringe to the purge valve on the rig