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In This Guide...

In This Guide...

This manual covers the Agilent 1290 Infinity Thermostatted Column
Compartment (TCC) (G1316C).

1 Introduction to the Column Compartment

This chapter gives an introduction to the TCC and an instrument overview.

2 Site Requirements and Specifications

This chapter provides information on environmental requirements, physical
and performance specifications.

3 Installing the Module

This chapter provides information on unpacking, checking on completeness,
stack considerations and installation of the module.

4 How to optimize the Column Compartment

This chapter provides information on how to optimize the thermostatted
column compartment.

b Troubleshooting and Diagnostics

Overview about the troubleshooting and diagnostic features.

6 Error Information

This chapter describes the meaning of error messages, and provides
information on probable causes and suggested actions how to recover from
error conditions.

7 Test Functions and Calibrations

This chapter describes the TCC’s built in test functions.
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In This Guide...

8 Maintenance

This chapter describes the maintenance tasks for the TCC. If the instrument
needs repair please contact your Agilent service representative.

9 Parts and Materials for Maintenance

This chapter provides information on parts for maintenance.

10 Identifying Cables

This chapter summarizes information on all cables.

11 Hardware Information

This chapter describes the TCC in more detail on hardware and electronics.

12 Appendix

This chapter provides addition information on safety, legal and web.
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This chapter gives an introduction to the TCC and an instrument overview.
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1 Introduction to the Column Compartment

Overview of the Module

The Agilent 1290 Infinity Thermostatted Column Compartment is a stackable
temperature-controlled column compartment for LC. It is available as
standalone module or as a component of an Agilent 1290 Infinity system. It is
used for heating and cooling to meet extreme requirements of retention time
reproducibility.

The main features of the 1290 Infinity Thermostatted Column Compartment
are:

* Peltier heating and cooling from 10 degrees below ambient up to 100 °C
with high heating and cooling speeds for maximum application flexibility
and stability,

* holds up to three 30 cm columns,
* optimized design gives minimum dead volumes and maximum efficiency,

* two independently programmable heat exchangers contribute volumes of
only 3 and 6 pl,

* additional heating devices for low flow rates, which reduce the risk of
additional dispersion,

* it can be supplemented by a kit to install a small heat exchanger with 1.6 ul
delay volume to reduce the delay volume.

* electronic column-identification as standard for GLP documentation of
column type, and major column parameters,

» optional high-quality Quick-Change Valve Heads.

For specifications, see “Performance Specifications” on page 28.
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Introduction to the Column Compartment 1

System Overview

The Concept of Heating and Cooling

The design of this thermostatted column compartment uses column heating
and cooling devices with Peltier elements. The solvent entering the column
compartment is heated up or cooled down to a settable temperature with two
low-volume heat exchangers (3 ul on left side, 6 ul on right side), made of a
short piece of capillary 0.17 mm i.d. leading through a heat exchanger. The
heat exchanger is designed such that it can function simultaneously as an air
heater. The shape of the heat exchanger surface allows the area around the
column to be kept at a similar temperature level as the liquid running through
the column. This is done by thermal convection and radiation between the
heat exchanger fins. This design ensures that the column and the solvent
flowing through it are almost at the same temperature.

Actual temperature control is accomplished at the heat exchanger. The solvent
cools down or heats up on its transfer from the heating block to the column
inlet. This depends on several factors: flow rate, setpoint temperature,
ambient temperature and column dimensions.

In a flow-through temperature regulation system, there are necessarily slightly
different temperatures at different positions. If, for example, the temperature
set by the user is 40 °C, then the heat exchanger is regulated to a temperature
of 40.8 °C which is different by a certain offset (here 0.8 °C). The solvent
temperature at the column entry would be about 39 °C.

The actual temperature displayed on the user interface is always the derived
temperature taken at the heat exchanger, corrected by the offset explained
above.

Any type of heated column compartment brings one important consequence
for column temperature equilibration. Before an equilibrium is reached, the
whole mass of column, column packing, and solvent volume inside the column
has to be brought to the selected temperature. This depends on several factors:
flow rate, setpoint temperature, ambient temperature and column dimensions.
The higher the flow rate, the faster the column equilibrates (due to
thermostatted mobile phase).

1290 Infinity TCC User Manual 1
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Introduction to the Column Compartment

Figure 1 on page 12 shows a setpoint temperature of 40 °C. Some time after
entering the setpoint the heat exchanger has reached its temperature and the
control activity starts. The TEMPERATURE NOT READY signal will be cancelled
20 seconds after the sensed temperature was within a range of + 0.5 °C of the
setpoint (other values can be set via the user interface). However this does not
necessarily mean that the column has already reached the correct
temperature. The equilibration of the column may take longer. Stability of the
pressure signal is a good indication for equilibrium.

45

Heat exchanger temperature

B
Column temperature

Temperatur (°C)

20

= Example for a flow rate of 5 ml/min of water

0 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Time (min)

Figure 1 Equilibration of Heat Exchanger and Column Temperature

The temperature calibration and verification is described in the Service
Manual.

1290 Infinity TCC User Manual



Introduction to the Column Compartment 1

Column-Ildentification System

The Agilent 1290 Infinity Thermostatted Column Compartment is equipped
with a column-identification system. It allows to read and write
column-specific information to and from an optionally available
column-identification tag (part of the HPLC-starter-kits available for 1220,
1260 and 1290 Infinity pumps or separately as PN 5062-8588).

Tag readers

Column-identification tag

\\ '?\;\\\.\\\\\X‘

Column clip

Figure 2 Column-Identification System

Table 1 on page 14 shows the information that can be stored. The information
fields can be edited via the user interface.
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1 Introduction to the Column Compartment

Table 1 Column-ldentification Module Information

Item Example Comment

Product number 799160D-552

Serial number 950522 Date of manufacturing
Batch number 1675

Geometry 100 mm x 2.1 mm

Stationary phase 0DS Hypersil

Particle size 10 ym

Number of injections 1267 See below.

Maximum pressure allowed 400 bar

Maximum temperature recommended 70°C

Maximum pH recommended 12

Column void volume

The number of injections will be updated each run to create a column lifecycle
(history). The user interface allows to edit all information.

If a 2 Position/6 Port valve and 2 Position/10 Port valve (see “Column
Switching Valve (Optional)” on page 15) is installed in the module, the update
of the number of injections depends on the position of the column switching
valve. If the valve connects the left column to the flow path, the left but not the
right column tag is updated (and vice versa). If no column switching valve is
installed, both sides are updated at the same time. If an 8 Position/9 Port valve
is installed, no tag is updated for avoiding ambiguity as more than 2 columns
might be installed.
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Introduction to the Column Compartment
Column Switching Valve (Optional)

Column Switching Valve (Optional)

o 8yl B,
. = |5

—

Figure 3 Location of Column Switching Valve
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1 Introduction to the Column Compartment

Two Column Selection

The valve can select either column 1 or column 2. The offline column is sealed
by connecting head to tail. Switching should be done when the flow is off and
the pressure is zero.

Before switching the valve, switch off the pump or set the flow to zero. Keeping the flow on
while the valve is switched can cause exceeding the maximum pressure. This will stop
method or sequence execution.

From autosampler

Heater assembly 1 Heater assembly 2

Tl

-
o N\
Column1 / . Column 2
Ve N
/ N\

To detector

Figure 4 Column 1 Active

From autosampler

Heater assembly 1 Heater assembly 2

—
/ B
Column1 / . Column 2
/ N
i N\
- o
To detector

Figure b Column 2 Active
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Precolumn Back-flushing

Introduction to the Column Compartment

The sample is injected into series-connected precolumn and analytical
column. After the valve has switched, the analytical column flow continues in
normal direction. Only the precolumn is back-flushed, eluting highly retained
peaks directly to the detector.

Heater assembly 1

Precolumn”

From autosampler

Figure 6
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Precolumn Back-flushing

To detector

Heater assembly 2

Analytical -,
Column \
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1 Introduction to the Column Compartment

Typical Applications

Dual column selection

2pos/6port valve (G4231A/B) and 2pos/10port valve (G4232A/B/C)
Advantages:

* Increase productivity

* Higher instrument up-time

* Faster method scouting

Quickly change between two different stationary phases to check your
separation selectivity, or use two identical stationary phases to have the
second column immediately available after the first one loses efficiency, for
example with complex matrices.

Sample Enrichment and Sample Cleanup

2pos/6port valve (G4231A/B) and 2pos/10port valve (G4232A/B/C)
Advantages:

* Easy automation of sample preparation

* Higher reproducibility

* Increased productivity and sensitivity

Sample Enrichment

Pump A / autosampler Pump A / autosampler
Analytical i
ct;\ur¥1tn @&ﬁmﬁc I
detector detector
——— — i —p—
Pump B Pump B

Enrichment column Enrichment column

Position 1 Position 2
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Introduction to the Column Compartment

Sample Cleanup

Pump A / autosampler Pump A / autosampler

Pre-column

Analytical

Analytical
Waste Detector column

Detector column

[ Pump B
—_—

Position 1 Position 2

Pre-column

Waste
i

| Pump B

Sample cleanup is essential for samples with complex matrices, such as
biological fluids, food extracts and waste water. Before injection into a LC or
LC/MS system, the sample matrix must be separated from the analytes of

interest. Otherwise, contaminants can disrupt separation and detection or

even damage the analytical column.

Enrichment methods

Enrichment methods are the technique of choice to obtain highest sensitivity

and to remove the sample matrix in such applications as proteomics, drug

metabolism and environmental trace analysis. The analytes are retained and

concentrated onto the pre-column, while the sample matrix is passed to waste.
After the valve switch, a second pump backflushes the analytes out of the
pre-column onto the separation column. This allows injection of large volumes
onto the pre-column, significantly expanding sensitivity in the range of ten to

several thousands.

Stripping methods

Stripping methods handle analytes and matrices in the opposite way to
enrichment methods. Matrix components are retained on the pre-column
while the analytes pass through to the separation column. After the valve

switches, an additional pump backflushes the matrix components out of the
pre-column to waste, while the analytes are separated on the main column.

Backflushing prepares the pre-column for the next injection.

1290 Infinity TCC User Manual
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1 Introduction to the Column Compartment

Eluent pump /
Autosampler

Alternating Column Regeneration

Only 2pos/10port valve (G4232A/B/C)
Advantages:

* High sample throughput

* Increased productivity

* High efficiency

Alternating column regeneration is a convenient way to increase the sample
throughput. The Agilent 1200 Infinity Series 2 position/ 10 port valves can be
used to increase the efficiency in laboratories running large amounts of
samples. Gradient elution is a common technique for separation of complex
samples in liquid chromatography, which requires column regeneration before
the subsequent run is started. Using alternating column regeneration valuable
time for the analysis is saved. Core of the alternating column regeneration is
the Agilent 1200 Infinity Series 2 position / 10 port valves, which allows
simultaneous analysis on one column while a second identical column is
flushed and equilibrated.

Regeneration
pump

Column 2 Column 2
Eluent pump /
Waste  Autosampler Waste
Regeneration
t  Detector pump Detector

Position 1

20

Column 1

L S ——— Position 2

With sequential Analysis 1 Regene. Analysis 2 Regene. Analysis 3
regeneration 4 I ! |

: . I I
With aher.natmg Analysis 1 Regene. Analysis 3
regeneration [ e

Analysis2  Regene.

Figure 7 Alternate Column Regeneration (Time Scheme)
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Introduction to the Column Compartment 1

Bio-inert Materials

For the Agilent 1260 Infinity Bio-inert LC system, Agilent Technologies uses
highest quality materials in the flow path (also referred to as wetted parts),
which are widely accepted by life scientists, as they are known for optimum
inertness to biological samples and ensure best compatibility with common
samples and solvents over a wide pH range. Explicitly, the complete flow path
is free of stainless steel and free of other alloys containing metals such as iron,
nickel, cobalt, chromium, molybdenum or copper, which can interfere with
biological samples. The flow downstream of the sample introduction contains

no metals whatsoever.

Table2  Bio-inert materials used in Agilent 1260 Infinity Systems

Module

Materials

Agilent 1260 Infinity Bio-inert Quaternary Pump
(G5611A)

Agilent 1260 Infinity Bio-inert High-Performance Autosampler
(G5667A)

Agilent 1260 Infinity Bio-inert Manual Injector
(G5628A)

Agilent 1260 Infinity Bio-inert Analytical Fraction Collector
(G5664A)

Bio-inert Flow Cells:

Standard flow cell bio-inert, 10 mm, 13 pL, 120 bar ( 12 MPa) for MWD/DAD,
includes Capillary Kit Flow Cells BIO (p/n G5615-68755) (G5615-60022)
(for Agilent 1260 Infinity Diode Array Detectors DAD G1315C/D)

Max-Light Cartridge Cell Bio-inert ( 10 mm, V(s) 1.0 pL) (G5615-60018) and
Max-Light Cartridge Cell Bio-inert ( 60 mm, V(s) 4.0 pL) (G5615-60017)
(for Agilent 1200 Infinity Series Diode Array Detectors DAD G4212A/B)

Bio-inert flow cell, 8 pL, 20 bar (pH 1-12) includes Capillary Kit Flow Cells BIO
(p/n G5615-68755) (G5615-60005)
(for Agilent 1260 Infinity Fluorescence Detector FLD G1321B)

Titanium, gold, platinum-iridium, ceramic,
ruby, PTFE, PEEK

Upstream of sample introduction:
» Titanium, gold, PTFE, PEEK, ceramic

Downstream of sample introduction:
* PEEK, ceramic

PEEK, ceramic

PEEK, ceramic, PTFE

PEEK, ceramic, sapphire, PTFE

PEEK, fused silica

PEEK, fused silica, PTFE

1290 Infinity TCC User Manual
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1 Introduction to the Column Compartment

Table2  Bio-inert materials used in Agilent 1260 Infinity Systems

Module

Materials

Bio-inert heat-exchanger G5616-60050
(for Agilent 1290 Infinity Thermostatted Column Compartment G1316C)

Bio-inert Valve heads

Bio-inert Connection capillaries

PEEK (steel-cladded)

G4235A, G5631A, G5639A: PEEK, ceramic
(Al,04 based)

Upstream of sample introduction:
+ Titanium

Downstream of sample introduction:

* Agilent uses stainless-steel-cladded
PEEK capillaries, which keep the flow
path free of steel and provide pressure
stability to more than 600 bar.

To ensure optimum bio-compatibility of your Agilent 1260 Infinity Bio-inert LC system, do
not include non-inert standard modules or parts to the flow path. Do not use any parts that
are not labeled as Agilent “Bio-inert”. For solvent compatibility of these materials, see
“Solvent information for parts of the 1260 Infinity Bio-inert LC system” on page 36.

22
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This chapter provides information on environmental requirements, physical and
performance specifications.
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2

Site Requirements and Specifications

Site Requirements

Power Considerations

The module power supply has wide ranging capability. It accepts any line
voltage in the range described in Table 3 on page 27. Consequently there is no
voltage selector in the rear of the module. There are also no externally
accessible fuses, because automatic electronic fuses are implemented in the
power supply.

Hazard of electrical shock or damage of your instrumentation

can result, if the devices are connected to a line voltage higher than specified.

-> Connect your instrument to the specified line voltage only.

The module is partially energized when switched off, as long as the power cord is
plugged in.

Repair work at the module can lead to personal injuries, e.g. electrical shock, when
the cover is opened and the module is connected to power.

-> Always unplug the power cable before opening the cover.

-> Do not connect the power cable to the instrument while the covers are removed.

24

Inaccessible power plug.

In case of emergency it must be possible to disconnect the instrument from the power
line at any time.

- Make sure the power connector of the instrument can be easily reached and
unplugged.

-> Provide sufficient space behind the power socket of the instrument to unplug the
cable.

1290 Infinity TCC User Manual



Site Requirements and Specifications 2

Power Cords

Different power cords are offered as options with the module. The female end
of all power cords is identical. It plugs into the power-input socket at the rear.
The male end of each power cord is different and designed to match the wall
socket of a particular country or region.

Absence of ground connection or use of unspecified power cord

The absence of ground connection or the use of unspecified power cord can lead to
electric shock or short circuit.

-> Never operate your instrumentation from a power outlet that has no ground
connection.

-> Never use a power cord other than the Agilent Technologies power cord designed
for your region.

Use of unsupplied cables

Using cables not supplied by Agilent Technologies can lead to damage of the
electronic components or personal injury.

-> Never use cables other than the ones supplied by Agilent Technologies to ensure
proper functionality and compliance with safety or EMC regulations.

Unintended use of supplied power cords

Using power cords for unintended purposes can lead to personal injury or damage of
electronic equipment.

-> Never use the power cords that Agilent Technologies supplies with this instrument
for any other equipment.
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Site Requirements and Specifications

Bench Space

The module dimensions and weight (see Table 3 on page 27) allow you to place
the module on almost any desk or laboratory bench. It needs an additional
2.5 cm (1.0 inches) of space on either side and approximately 8 cm

(3.1 inches) in the rear for air circulation and electric connections.

If the bench shall carry a complete HPLC system, make sure that the bench is
designed to bear the weight of all modules.

The module should be operated in a horizontal position.

Condensation

Condensation within the module

Condensation will damage the system electronics.

-> Do not store, ship or use your module under conditions where temperature
fluctuations could cause condensation within the module.

-> If your module was shipped in cold weather, leave it in its box and allow it to warm
slowly to room temperature to avoid condensation.

1290 Infinity TCC User Manual



Site Requirements and Specifications

Physical Specifications

Table 3  Physical Specifications

Type Specification Comments

Weight 11.2 kg (22 Ibs)

Dimensions 140 x 345 x 435 mm (5.5x 13.5x 17

(height x width x depth) inches)

Line voltage 100-240 VAC, £ 10 % Wide-ranging
capability

Line frequency 50 or60Hz, +5%

Power consumption 320 VA / 150W / 512 BTU Maximum

Ambient operating
temperature

Ambient non-operating
temperature

Humidity
Operating altitude
Non-operating altitude

Safety standards:
IEC, CSA, UL

0-55 °C (32-131 °F)

-40-70°C (-40 — 158 °F)

<95 % r.h. at 40 °C (104 °F)
Up to 2000 m (6562 ft)
Up to 4600 m (15091 ft)

Installation category Il, Pollution degree 2

Non-condensing

For storing the module

For indoor use only.

1290 Infinity TCC User Manual
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Site Requirements and Specifications

Performance Specifications

28

Table 4

Performance Specifications Thermostatted Column Compartment

Type

Specification

Comments

Temperature range

Temperature stability

Temperature accuracy
Column capacity

Warm-up/cool-down
time

Dead volume

Communications

Safety and
maintenance

GLP features

Housing

10 degrees below ambient to 100 °C

up to 80 °C: flow rates up to 5 ml/min
up to 100 °C: flow rates up to 2.5 ml/min

+0.05°C

+0.8°C
£05°C

Three 30 cm

5 min from ambient to 40 °C
10 min from 40 —20 °C

1.6 pl low dispersion heat exchanger
3 pl left heat exchanger
6 pl right heat exchanger

Controller-area network (CAN), RS-232C,
APG Remote: ready, start, stop and
shut-down signals, LAN via other
modules

Extensive support for troubleshooting
and maintenance is provided by the
Instant Pilot, Agilent Lab Advisor, and the
Chromatography Data System.
Safety-related features are leak
detection, safe leak handling, leak output
signal for shutdown of pumping system,
and low voltages in major maintenance
areas.

Column-identification module for GLP
documentation of column type

All materials recyclable.

With calibration

i.d. 0.12 mm (capillary kit
available)
i.d. 0.17 mm (standard)

All specifications are valid for distilled water at ambient temperature (25 °C), set point at
40 °C and a flow range from 0.2-5 ml/min.

1290 Infinity TCC User Manual



Valve Specifications

Site Requirements and Specifications

Table5  G4230A Method Dev. Valve Kit, 8 Pos. / 9 port, 600 bar

Type

Specification

Liquid contacts

Port size

Flow passage diameters
Port to Port Volume
Maximum pressure

Comments

PEEK, Stainless Steel

Accepts 10 — 32 male threaded fittings

Stator - 0.28 mm (0.011 in), Rotor Seal - 0.31 mm (0.012 in)
2.21 L

600 bar

Kit contains 2x 8 Pos. / 9 port, 600 bar valve heads

Table6  G4230B Method Dev. Valve Kit, 8 Pos. / 9 port, 1200 bar

Type

Specification

Liquid contacts

Port size

Flow passage diameters
Port to Port Volume
Maximum pressure

Comments

Vespel, Stainless Steel

Accepts 10 — 32 male threaded fittings

Stator - 0.28 mm (0.011 in), Rotor Seal - 0.31 mm (0.012 in))
0.55 pL

1200 bar

Kit contains 1x 8 Pos. / 9 port, 1200 barr and 1 x 8 Pos. / 9 port,
600 bar valve head

Table7  G4231A Agilent 1290 Series, 2 Position / 6 Port valve head, 600bar

Type

Specification

Liquid contacts

Port size

Flow passage diameters
Port to Port Volume

Maximum pressure

PEEK, Stainless Steel

Accepts 10-32 male threaded fittings

Stator - 0.38 mm (0.015 in), Rotor Seal - 0.30 mm (0.012 in)
0.51 pL

600 bar

1290 Infinity TCC User Manual
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2  Site Requirements and Specifications

Table8  G4231B Agilent 1290 Series, 2 Position / 6 Port valve head, 1200bar

Type Specification
Liquid contacts Vespel, Stainless Steel
Port size Accepts 10-32 male threaded fittings

Flow passage diameters  Stator - 0.38 mm (0.015 in), Rotor Seal- 0.30 mm (0.012 in)

Port to Port Volume 0.51 pL
Maximum pressure 1200 bar
Table 9 G4232A Agilent 1290 Series, 2 Position / 10 Port micro valve head , 600bar
Type Specification
Liquid contacts PEEK, Stainless Steel
Port size Accepts M4 male threaded fittings

Flow passage diameters ~ -0.20 mm (0.0108 in)
Port to Port Volume 89 nL

Maximum pressure 600 bar

Table 10 G4232B Agilent 1290 Series, 2 Position / 10 Port valve head, 1200bar

Type Specification
Liquid contacts Vespel, Stainless Steel
Port size Accepts 10-32 male threaded fittings

Flow passage diameters  Stator - 0.15 mm (0.006 in), Rotor Seal - 0.20 mm (0.008 in)
Port to Port Volume 0.22 uL

Maximum pressure 1200 bar
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Table 11 G4232C Agilent 1290 Series, 2 Position / 10 Port valve head , 600bar

Type Specification
Liquid contacts PEEK, Stainless Steel
Port size Accepts 10-32 male threaded fittings

Flow passage diameters  Stator - 0.15 mm (0.006 in), Rotor Seal- 0.20 mm (0.008 in)
Port to Port Volume 0.16 pL

Maximum pressure 600 bar

Table 12 G4234A, 6 Column Selection Valve, 600bar

Type Specification
Liquid contacts PEEK, Stainless Steel
Port size Accepts M4 male threaded fittings

Flow passage diameters ~ 0.25 mm (0.010 in)

Port to Port Volume 0.51 pL (pre-column volume)
1.28 pL (post-column volume)

Maximum pressure 600 bar

Table 13  G4234B, 6 Column Selection Valve, 1200bar

Type Specification
Liquid contacts PEEK, Stainless Steel
Port size Accepts M4 male threaded fittings

Flow passage diameters ~ 0.25 mm (0.010 in)

Port to Port Volume 0.51 pL (pre-column volume)
1.28 pL (post-column volume)

Maximum pressure 1200 bar
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Table 14 G4235A, Solvent Selection valve head (bio-inert), 200 bar

Type Specification
Liquid contacts PEEK
Port size Accepts 10 — 32 male threaded fittings

Flow passage diameters ~ 1.00 mm (0.040 in)
Port to Port Volume 16.4 pL

Maximum pressure 200 bar

Table 15  G4236A, 2D-LC Valve Kit, 1200 bar

Type Specification
Liquid contacts Vespel
Port size Accepts 10 — 32 male threaded fittings

Flow passage diameters ~ 0.20 mm (0.008 in)

Port to Port Volume 0.27 pL (via inner groove)
0.24 pL (via outer groove)

Maximum pressure 1200 bar

Table 16  G5631A, Bio-inert 2pos/6port Valve Head

Type Specification
Liquid contacts PEEK, Ceramic
Port size Accepts 10 — 32 male threaded fittings

Flow passage diameters ~ 0.38 mm (0.015 in) Stator

0.30 mm (0.012 in) Rotor Seal
Port to Port Volume 1.71 pL

Maximum pressure 600 bar
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Table 17 G5632A, Bio-inert 2pos/10port Valve Head

Type

Specification

Liquid contacts
Port size

Flow passage diameters

Port to Port Volume

Maximum pressure

PEEK, Ceramic
Accepts 10 — 32 male threaded fittings

0.38 mm (0.015 in) Stator
0.30 mm (0.012 in) Rotor Seal

1.71 pL
600 bar

Table 18 (5639A, Bio-inert 4 Column Selector

Type

Specification

Liquid contacts
Port size
Flow passage diameters

Port to Port Volume

Maximum pressure

PEEK, Ceramic
Accepts 10 — 32 male threaded fittings
0.25 mm (0.010 in)

0.51 pL (pre.column volume)
1.33 pL (post.column volume)

600 bar
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Extended Specifications on G1316C

L-shaped pre-column
heater
(Heater long-up)

L-shaped pre-column
heater
(Heater long-down)

34

The 1290 Infinity Thermostatted Column Compartment (G1316C) is usable
from 10 °C below ambient up to 80 °C for flow ranges up to 5 ml/min and up
to 100 °C for flow ranges up to 2.5 ml/min. Additional heating devices are
available for the G1316C to reduce the risk of additional dispersion at low flow
rates, see Figure 8 on page 34. These devices can be installed in any position in
the column compartment, see “Availability of heater devices” on page 56.

L-shaped pre-column heater

Volume: 1.6 pl

mounted on carrier

(top for column 1, bottom for column 2)

Figure 8 New additional heater devices

The standard column compartment is equipped with a 3 ul and 6 ul heater or
cooler. Both can be set at the same or different temperature. To reduce the
delay volume, a kit ( “Standard Accessory Kit” on page 155) has been set up
for installing a small heater with 1.6 ul internal delay volume.

If the additional heater devices are used as shown in Figure 8 on page 34, the column

identification system cannot be used. If the column identification system is required, fix the
heater devices in the upper or lower locations or fix them right/left of the current location.
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Solvent Information

Observe the following recommendations on the use of solvents.

Follow recommendations for avoiding the growth of algae, see pump
manuals.

Small particles can permanently block capillaries and valves. Therefore,
always filter solvents through 0.4 um filters.

Avoid or minimize the use of solvents that may corrode parts in the flow
path. Consider specifications for the pH range given for different materials
like flow cells, valve materials etc. and recommendations in subsequent
sections.

Solvent compatibility for stainless steel in standard LC systems

Stainless steel is inert against many common solvents. It is stable in the
presence of acids and bases in the pH range specified for standard HPLC (pH 1
- 12.5). It can be corroded by acids below pH 2.3 . In general following
solvents may cause corrosion and should be avoided with stainless steel:

Solutions of alkali halides, their respective acids (for example, lithium
iodide, potassium chloride, and so on) and aequous solutions of halogenes

High concentrations of inorganic acids like nitric acid, sulfuric acid and
organic solvents especially at higher temperatures (replace, if your
chromatography method allows, by phosphoric acid or phosphate buffer
which are less corrosive against stainless steel).

Halogenated solvents or mixtures which form radicals and/or acids, for
example:

2 CHCly + Oy — 2 COCl,, + 2 HCI

This reaction, in which stainless steel probably acts as a catalyst, occurs
quickly with dried chloroform if the drying process removes the stabilizing
alcohol.

Chromatographic grade ethers, which can contain peroxides (for example,
THF, dioxane, di-isopropylether) such ethers should be filtered through dry
aluminium oxide which adsorbs the peroxides.
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» Solutions of organic acids (acetic acid, formic acid, and so on) in organic
solvents. For example, a 1 % solution of acetic acid in methanol will attack
steel.

* Solutions containing strong complexing agents (for example, EDTA,
ethylene diamine tetra-acetic acid).

* Mixtures of carbon tetrachloride with 2-propanol or THF.

Solvent information for parts of the 1260 Infinity Bio-inert LC system

For the Agilent 1260 Infinity Bio-inert LC system, Agilent Technologies uses
highest quality materials (see “Bio-inert Materials” on page 21) in the flow
path (also referred to as wetted parts), which are widely accepted by life
scientists, as they are known for optimum inertness to biological samples, and
ensure best compatibility to common samples and solvents over a wide pH
range. Explicitly, the complete flow path is free from stainless steel and free
from other alloys containing metals such as iron, nickel, cobalt, chromium,
molybdenum or copper, which can interfere with biological samples. The flow
downstream of the sample introduction contains no metals whatsoever.

However, there are no materials that combine suitability for versatile HPLC
instrumentation (valves, capillaries, springs, pump heads, flow cells etc.) with
complete compatibility with all possible chemicals and application conditions.
This section recommends the preferred solvents. Chemicals that are known to
cause issues should be avoided, or exposure should be minimized, for
example, for short-term cleaning procedures. After potentially aggressive
chemicals have been used, the system should be flushed with compatible
standard HPLC solvents.

PEEK

PEEK (Polyether-Ether Ketones) combines excellent properties with regard to
biocompatibility, chemical resistance, mechanical and thermal stability and is
therefore the material of choice for biochemical instrumentation. It is stable in
the specified pH range, and inert to many common solvents. There is still a
number of known incompatibilities with chemicals such as chloroform,
methylene chloride, THF, DMSO, strong acids (nitric acid > 10 %, sulphuric
acid > 10 %, sulfonic acids, trichloroacetic acid), halogenes or aequous
halogene solutions, phenol and derivatives (cresols, salicylic acid etc.).
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When used above room temperature, PEEK is sensitive to bases and various
organic solvents, which can cause it to swell. As normal PEEK capillaries are
very sensitive to high pressure, especially under such conditions, Agilent uses
stainless-steel cladded PEEK capillaries to keep the flow path free of steel and
to ensure pressure stability to at least 600 bar. If in doubt, consult the
available literature about the chemical compatibility of PEEK.

Titanium

Titanium is highly resistant to oxidizing acids (for example, nitric, perchloric
and hypochlorous acid) over a wide range of concentrations and temperatures.
This is due to a thin oxide layer on the surface, which is stabilized by oxidizing
compounds. Reducing acids (for example, hydrochloric, sulfuric and
phosphoric acid) can cause slight corrosion, which increases with acid
concentration and temperature. For example, the corrosion rate with 3 % HCI
(about pH 0.1) at room temperature is about 13 um/year. At room
temperature, titanium is resistant to concentrations of about 5 % sulfuric acid
(about pH 0.3). The addition of nitric acid to hydrochloric or sulfuric acids
significantly reduces corrosion rates. Titanium is subject to corrosion in
anhydrous methanol, which can be avoided by adding a small amount of water
(about 3 %). Slight corrosion is possible with ammonia > 10 %.

Fused silica

Fused silica is inert against all common solvents and acids except hydrofluoric
acid. It is corroded by strong bases and should not be used above pH 12 at
room temperature. The corrosion of flow cell windows can negatively affect
measurement results. For a pH greater than 12, the use of flow cells with
sapphire windows is recommended.

Gold

Gold is inert to all common HPLC solvents, acids and bases within the
specified pH range. It can be corroded by complexing cyanides and
concentrated acids like aqua regia (a mixture of concentrated hydrochloric
and nitric acid).

Zirconium Oxide

Zirconium Oxide (ZrO,) is inert to almost all common acids, bases and
solvents. There are no documented incompatibilities for HPLC applications.
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Platinum/Iridium

Platinum/Iridium is inert to almost all common acids, bases and solvents.
There are no documented incompatibilities for HPLC applications.

PTFE

PTFE (polytetrafluorethen) is inert to almost all common acids, bases and
solvents. There are no documented incompatibilities for HPLC applications.

Sapphire, Ruby and Al,03-based ceramics

Sapphire, ruby and ceramics based on Al,Og are inert to almost all common

acids, bases and solvents. There are no documented incompatibilities for
HPLC applications.

Data above were collected from external resources and are meant as a
reference. Agilent cannot guarantee the completeness and correctness of such
information. Information can also not be generalized due to catalytic effects of
impurities like metal ions, complexing agents, oxygen etc. Most data available
refers to room temperature (typically 20 — 25 °C, 68 — 77 °F). If corrosion is
possible, it usually increases at higher temperatures. If in doubt, consult
additional resources.
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Installing the Module

Unpacking the module

40

Damage to the module

If the delivery packaging shows signs of external damage, please call your
Agilent Technologies sales and service office immediately. Inform your service
representative that the instrument may have been damaged during shipment.

"Defective on arrival" problems

If there are signs of damage, please do not attempt to install the module. Inspection by
Agilent is required to evaluate if the instrument is in good condition or damaged.

-> Notify your Agilent sales and service office about the damage.

-> An Agilent service representative will inspect the instrument at your site and

initiate appropriate actions.

Delivery Checklist

Table 19 Column Compartment Delivery Checklist

Description

Quantity

Thermostatted column compartment
Power cable

CAN cable

Column switching valve

User Manual (on User Documentation DVD)

Accessory kit (see “Accessory Kits” on
page 155)

1
1
1
optional
1
1
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Optimizing the Stack Configuration

If your column compartment is part of an Agilent 1290 Infinity system, you
can ensure optimum performance by installing the following configuration.
This configuration optimizes the system flow path, ensuring minimum delay
volume.

For installations of the G1316C as part of the Method Development Solution,
please refer to the Agilent 1200 Infinity Series Method Development System -
System Manual (G4230-90002).
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3 Installing the Module

One Stack Configuration

Instant Pilot

Solvent cabinet

Detector

Column compartment

Autosampler

Pump

42

Ensure optimum performance by installing the modules of the Agilent 1290
Infinity Binary LC System in the following configuration (See Figure 9 on
page 42 and Figure 10 on page 43). This configuration optimizes the flow path
for minimum delay volume and minimizes the bench space required.

The Agilent 1290 Infinity Binary Pump should always be installed at the
bottom of the stack.
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Figure 9 Recommended stack configuration for 1290 Infinity with binary pump (front view)
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Optimizing the Stack Configuration

LAN to LC ChemStation l]]]]m]]]lm]]l l]]]]]]]]m]]l[l

CAN Bus cable
to Instant Pilot

Analog detector signal -
(optional)

EEEEELL]

AC Power

CAN Bus cable

Figure 10 Recommended stack configuration 1290 Infinity with binary pump (rear view)
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Two Stack Configuration

In case the autosampler thermostat is added to the system, a two-stack
configuration is recommended, which places both heavy modules (1290
Infinity pump and thermostat) at the bottom of each stack and avoids high
stacks. Some users prefer the lower height of this arrangement even without
the autosampler thermostat. A slightly longer capillary is required between
the pump and autosampler. (See Figure 11 on page 44 and Figure 12 on
page 45).

Instant Pilot

Detector T —

Column compartment §§§
oo

iy = E

1
Solvent cabinet g = - ]
O [ ]
_‘r—= ] I_J_r
Pump
= o T= d I

Autosampler
Thermostat for the ALS (optional)

Figure 11 Recommended two stack configuration for 1290 Infinity with binary pump
(front view)
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Optimizing the Stack Configuration

LAN to LC ChemStation

CAN Bus cable to Instant Pilot

Analog detector signal
(optional)

(WM

CAN Bus cable f

Thermo cable
(optional)

AC Power

Figure 12
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Recommended two stack configuration for 1290 Infinity with binary pump
(rear view)
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Installing the Column Compartment

Parts required

Preparations

46

# Description
1 Column compartment
1 Power cord, for other cables see text below

Locate bench space.
Provide power connections.
Unpack the column compartment.

"Defective on arrival" problems

If there are signs of damage, please do not attempt to install the module. Inspection by
Agilent is required to evaluate if the instrument is in good condition or damaged.

-> Notify your Agilent sales and service office about the damage.

- An Agilent service representative will inspect the instrument at your site and
initiate appropriate actions.

The valve actuator contains sensitive optical parts, which need to be protected from
dust and other pollutions. Pollution of these parts can impair the accurate selection of
valve ports and therefore bias measurement results.

-> Always install a valve head for operation and storage. For protecting the actuator, a
dummy valve head (part of Transportation Lock Kit (G1316-67001 )) can be used
instead of a functional valve. Do not touch parts inside the actuator.

The tag reader reads the valve head properties from the valve head RFID tag during
initialization of the module. Valve properties will not be updated, if the valve head is
replaced while the module is on.

Selection of valve port positions can fail, if the instrument does not know the properties of
the installed valve.

Always switch off the instrument when replacing the valve head.
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If the Thermostatted Column Compartment includes the valve drive option,
it is shipped with a transportation lock, which needs to be removed during
installation.

1 Remove the 5 screws, which hold the lock in position.

2 Remove the dummy valve head by unscrewing the cap nut and removing it
from the valve drive.

3 Place the module on the bench in a horizontal position.
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4 Ensure the power switch at the front of the column compartment is OFF.

Status indicator
green/yellow/red

[ [ | =N

Line power switch

with green light \ \“ .. M ”/

Figure 13  Front View of the Thermostatted Column Compartment

5 At the rear of the module move the security lever to its maximum right
position.

Modules with sheet metal kits manufactured after 2011 are delivered without security
lever.

6 Connect the power cable to the power connector at the rear of the module.
The security lever will prevent that the cover is opened while the power
cord is connected to the module.
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Installing the Column Compartment

7 Connect the required interface cables to the rear of the module.

CAN
RS-232C =
oo oo | oo oo
— — e ¢ J ] —_—aa oo § s | o o | | c— —
e oo D | oD Cooheae—s
e oD | Co eSS Do
- - = :
APG Remote - GETD ,.c. © G==S
[—] = S —
. . . - &
Configuration switch = REMOTE AE-232 GAM GAN COMFIG S===
| . oo oo i —
- e e e 5 i@ & (€ ——
Security lever e e Y P P . B [ i
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Figure 14  Rear view of the module

NOTE Modules with sheet metal kits manufactured after 2011 are delivered without security

lever.

8 If Agilent ChemStation is the controller, connect the LAN connection to the
LAN interface in the detector.

9 Connect the APG remote cable (optional) for non-Agilent instruments.

10 Turn on the power by pushing the button at the lower left hand side of the
module.

The power button stays pressed in and the status LED should be green.

NOTE When the line power button stands out and the green light is off, the module is turned off.

NOTE The module was shipped with default configuration settings. For changing these settings,

refer to section Setting the 8-bit configuration switch.
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Installing Valve Heads

50

Installing the Valve Heads

The valve drives are factory-installed in the 1290 Infinity Thermostatted
Column Compartment , in the 1290 Infinity Flexible Cube, and in the 1290
Infinity Universal Valve Drive. The valve heads are interchangeable and can be
easily mounted.

At the first installation, the transportation lock (TCC only) and the dummy
valve have to be removed, see “Removing the Transportation Lock and the
Valve Dummy” on page 51. The valve heads can be installed by mounting the
valve heads onto the valve drives and fastening the nut manually (do not use
any tools).

Be sure that the guide pin snaps into the groove of the valve drive thread. The
valves are mounted on pull-out rails to allow easy installation of capillaries.
Push the valve gently into its housing until it snaps into the inner position,
push it again and it slides out. If all capillaries are installed, push the valve
back into its housing, see “Installing the Valve Head and Connecting
Capillaries” on page 52.
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Removing the Transportation Lock and the Valve Dummy

The following procedure demonstrates the necessary steps for installing the
valve head to the valve drive of a TCC.

For the installation of a valve head to a G1170A Infinity Valve Drive you can
ignore the steps that describe the TCC features of the transportation lock and
spring loaded valve drive.

1 When unscrewing the transportation lock (TCC only), 2 To remove the valve dummy, loosen the nut manually.
push it back until the last screw is removed - the valve
rail is spring-loaded
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Installing the Valve Head and Connecting Capillaries

For bio-inert modules use bio-inert parts only!

The valve actuator contains sensitive optical parts, which need to be protected from
dust and other pollutions. Pollution of these parts can impair the accurate selection of
valve ports and therefore bias measurement results.

-> Always install a valve head for operation and storage. For protecting the actuator, a
dummy valve head (part of Transportation Lock Kit (G1316-67001 )) can be used
instead of a functional valve. Do not touch parts inside the actuator.

Column Damage or Bias Measurement Results

Switching the valve to a wrong position can damage the column or bias measurement
results.

-> Fit the lobe to the groove to make sure the valve is switched to the correct position.

Valve Damage

Using a low pressure valve on the high pressure side can damage the valve.

- When using multiple column compartments as part of a method development
solution, make sure that the high pressure valve head is connected to the
autosampler and the low pressure valve head is connected to the detector.

Sample degradation and contamination of the instrument

Metal parts in the flow path can interact with the bio-molecules in the sample leading
to sample degradation and contamination.

-> For bio-inert applications, always use dedicated bio-inert parts, which can be
identified by the bio-inert symbol or other markers described in this manual.

-> Do not mix bio-inert and non-inert modules or parts in a bio-inert system.
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The tag reader reads the valve head properties from the valve head RFID tag during
initialization of the module. Valve properties will not be updated, if the valve head is
replaced while the module is on. Selection of valve port positions can fail, if the instrument
does not know the properties of the installed valve.

To have the valve correctly recognized by the Agilent Infinity valve drive you must have the
valve drive powered off for at least 10 s.
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Installing Valve Heads

1 The two different pins (blue & green) on the valve shaft
must fit into the corresponding grooves of the actuator
axis. The outside pin (red) must fit into the outside
groove.

a It can be possible that you have to turn the valve
head until the outside pin completely locks in.
While turning the valve you should feel some
resistance from the drive. Otherwise the pins on
the valve shaft are not properly fitted into the
corresponding adapters on the valve drive.

b

It can be possible that you have to turn the valve
head until the outside pin completely locks in.
While turning the valve you should feel some
resistance from the drive. Otherwise the pins on
the valve shaft are not properly fitted into the
corresponding adapters on the valve drive.

54
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Installing Valve Heads

3 When the outer pin is locked into the groove, manually
screw the nut onto the valve head.

Fasten the nut manually. Do not use any tools.

4 |Install all required capillary connections to the valve.

b Push the valve head until it snaps in and stays in the rear
position. (TCC only)

6 Power on or power-cycle your module, so the valve head
gets recognized during module initialization.

NOTE

Power Off the Infinity valve drive for at least 10 s.

1290 Infinity TCC User Manual
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Installation of Heater Devices

Availability of heater devices

holes to attach carrier

Additional to the built-in heat exchangers, external heater devices with a small
internal volume for low dispersion applications are available. The delivered
low dispersion heat exchanger should always be used to minimize dispersion.
It can be mounted in different locations. Additionally available valve kits will
have as many additional low dispersion heat exchangers as columns are
supported.

Depending on the application, these heater devices can be fixed at various places.
Information about the usage of these heater devices can be found in the Agilent 1290
Infinity LC System - System Manual and Quick Reference (G4220-90301).

L-shaped pre-column heater, Volume: 1.6 pl

mounted on carrier

(top for column 1, bottom for column 2)

56

Figure 15 Installation points for heat exchanger

If the additional heat exchangers are used as shown in this figure, the column identification
system cannot be used. If the column identification system is required, fix the heater
devices in the upper or lower locations or right/left of the current location.
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Installation of Heater Devices

For the G1316C, an additional heat exchanger can be installed on the Carrier
for heat exchanger (G1316-89200) using 3 screws ( Screw 2.5 mm hex
(0515-1052), included to part number for carrier) as shown in Figure 16 on
page 57.

Built-in heat exchanger

Figure 16  Installing the low dispersion heat exchangers
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Installation of Heater Devices

Installation of the Bio-Inert Solvent Heating Devices in the 1290
Infinity Thermostatted Column Compartment (G1316C)

For bio-inert modules use bio-inert parts only!

inert

In this note the installation of the Bio-Inert Solvent Heating Devices ( 9 uL
internal volume, 600 bar max pressure) (G5616-60050) into the Agilent 1290
Infinity TCC (G1316C) is described. The additional solvent heating devices can
be arranged in the G1316C in various locations depending on the application
needs. Some examples are shown in Figure 17 on page 58.

Figure 17  Arrangements of the bio-inert solvent heating devices in the 1290 Series TCC
(G1316C)

If the solvent heating devices are installed in the central position on the TCC's heat
NOTE o .

exchangers as shown in Figure 17 on page 58, the column identification system cannot be

used.

The solvent heating devices are mounted directly onto the TCC’s heat
exchangers.

NOTE solvent heating device before installation.

_ Don't forget to remove the protection foil from the heating transfer pad at the rear of the
58
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Heat exchanger

Solvent heating device

SST cladded PEEK capillar -
(bio-inert)

Connection fittings
(bio-inert)

Figure 18 Installing the solvent heating device

Strong force/torque will damage SST cladded PEEK capillaries

Be careful when installing stainless steel cladded PEEK capillaries.

-> Follow the instructions given in the technical note Installation of Stainless Steel
Cladded PEEK Capillaries. (G5611-90120).
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Flow Connections of the Column Compartment
Flow Connections Using Low Dispersion Heat Exchangers

Parts required # Description

1 Other modules

1 Parts from Accessory Kit

1 Two wrenches 1/4 —5/16 inch for capillary connections
Preparations * Install the column compartment

Install the additional heat exchangers

m Toxic, flammable and hazardous solvents, samples and reagents

The handling of solvents, samples and reagents can hold health and safety risks.

- When working with these substances observe appropriate safety procedures (for
example by wearing goggles, safety gloves and protective clothing) as described in

the material handling and safety data sheet supplied by the vendor, and follow good
laboratory practice.

-> The volume of substances should be reduced to the minimum required for the
analysis.

-> Do not operate the instrument in an explosive atmosphere.

1 Press release buttons and remove front cover to gain 2 Place the column on the left heat exchanger assembly
access to heater area. and connect the capillaries to the column.

From autosampler

el SN
L) J:—/I_"DJ

To detector
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3

3 Orplace the column on the right heat exchanger
assembly and connect the capillaries to the column.

NOTE

See “Column Switching Valve (Optional)” on page 15
on how to connect the column selection valve.

5

4 Fix the column with the column clip from the accessory
kit.

| |

=
=]
il

If the column compartment is not part of an Agilent LC
system, or if an Agilent autosampler is located on top,
connect the corrugated tubing to the waste outlet.

6 Route tubings from modules above through the openings
in the funnel holder (top) and the plastic bottom part.
Remove small plastic plugs first.
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3 Installing the Module
Flow Connections of the Column Compartment

7 Put the front cover back in place.

The installation of the column compartment has now been completed.

NOTE Always operate the TCC with the front cover in place for proper thermostatting conditions

and to protect the column area against strong drafts from the ouside.
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Installing the Module 3

Flow Connections Using the Built-in Heat Exchangers

For applications that are not critical regarding very low dispersion volumes,
e.g. when using 4.6 mm i.d. columns, the built-in heat exchangers may be used.

Parts required # Description

1 Other modules

1 Parts from Accessory Kit
1

Two wrenches 1/4 —5/16 inch for capillary connections

Preparations Install the column compartment

m Toxic, flammable and hazardous solvents, samples and reagents

The handling of solvents, samples and reagents can hold health and safety risks.

- When working with these substances observe appropriate safety procedures (for
example by wearing goggles, safety gloves and protective clothing) as described in

the material handling and safety data sheet supplied by the vendor, and follow good
laboratory practice.

-> The volume of substances should be reduced to the minimum required for the
analysis.

-> Do not operate the instrument in an explosive atmosphere.
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3 Installing the Module
Flow Connections of the Column Compartment

1 Press release buttons and remove front cover to gain 2 The column compartment is equipped with a
column-identification system that can read column tags.

access to heater area.

Tag readers

NOTE

For more information on column identification, see
“Column-ldentification System” on page 13.

NOTE
The internal volumes of the heat exchanger
assemblies comprise a volume of 3 pl (left) and 6 pl
(right). The internal capillary diameter is 0.17 mm.
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Flow Connections of the Column Compartment

3 Place the column on the left heat exchanger assembly
and connect the capillaries to the column.

4 Or place the column on the right heat exchanger
assembly and connect the capillaries to the column.
Optionally place the column tag in front of the tag reader.

To detector |

From autosampler Column tag
= | = |
1 |
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NOTE

See “Column Switching Valve (Optional)” on page 15
on how to connect the column selection valve.

b Fix the column with the column clip from the accessory
kit.

Column clip

6 If the column compartment is not part of an Agilent LC
system, or if an Agilent autosampler is located on top,
connect the corrugated tubing to the waste outlet.
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3 Installing the Module

7 Route tubings from modules above through the openings
in the funnel holder (top) and the plastic bottom part.
Remove small plastic plugs first.

8 Put the front cover back in place.

The installation of the column compartment has now been completed.

Always operate the TCC with the front cover in place for proper thermostatting conditions
and to protect the column area against strong drafts from the outside.
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Installing Capillaries

Installing Capillaries

NOTE For installation of stainless steel cladded PEEK capillaries (used in modules delivered

before January 2013), please follow procedure as described in the Appendix of the Agilent
1260 Infinity Bio-inert Quaternary LC System Manual.

1 Slide the fitting on the capillary. Let the capillary jut out 5 mm.

Capillary

Fitting
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Installing Capillaries

2 Insert the fitting to the receiving port and push the capillary to the bottom
of the port.

3 Finger tighten the nut into the port until snug.
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Installing the Module 3
Installing Capillaries

4 Use Fitting mounting tool (5043-0915) or a 5 mm hex wrench for fixing the
fitting (maximum torque 0.8 Nm).
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3 Installing the Module

Placing Columns

Column-Identification Tag

When correctly placed on the heat exchanger, the distance between the
column identification tag and the tag reader is 1 — 2 mm. This is the optimum

distance for proper function. The identification tag can be easily removed from
the column.

For columns with small diameter, a cable tie wrap should be used to fix the column
identification tag to the column. Assure that the tie wrap does not block the front cover.

The tag needs to be placed differently, depending on whether the column is installed at the
left or right heat exchanger, see Figure 19 on page 70 and Figure 20 on page 71. The Agilent
logo should always be at front.

Column-identification tag

Figure 19  Column-ldentification Tag for Left Heat Exchanger
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Column-identification tag

Figure 20 Column-ldentification Tag for Right Heat Exchanger

Column Clip

For better positioning of the column on the heat exchanger a column clip is
available (see “Accessory Kits” on page 155).

Figure 21  Column clip
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Placing Columns
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This chapter provides information on how to optimize the thermostatted
column compartment.
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How to optimize the Column Compartment

Optimizing the Column Compartment

74

For best performance results of the column compartment:

Use short connection capillaries and place them close to the heat
exchanger. This will reduce heat dissipation and external band-broadening.

Use the left heat exchanger for small volume columns, for example, 2 -
3 mm i.d. columns at flow rates of less than 200 uL/min.

Use the low dispersion heat exchanger to minimize peak dispersion and
delay volume.

For even lower band-broadening, the heat exchanger can be by-passed and
the column is placed well between the heat exchanger fins.

Keep the left and right heat exchanger temperature the same unless you do
specific applications.

Assure that the front cover is always closed.
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How to optimize the Column Compartment 4

Using Additional Heater Devices

The optimization, installation, interconnection, and specific settings when
using additional heating devices are described in the Agilent 1290 Infinity LC
System - System Manual and Quick Reference (G4220-90301).
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4  How to optimize the Column Compartment

Delay Volume and Extra-Column Volume

The delay volume is defined as the system volume between the point of mixing
in the pump and the top of the column.

The extra-column volume is defined as the volume between the injection point
and the detection point, excluding the volume in the column.

Delay Volume

In gradient separations, this volume causes a delay between the mixture
changing in the pump and that change reaching the column. The delay
depends on the flow rate and the delay volume of the system. In effect, this
means that in every HPLC system there is an additional isocratic segment in
the gradient profile at the start of every run. Usually the gradient profile is
reported in terms of the mixture settings at the pump and the delay volume is
not quoted even though this will have an effect on the chromatography. This
effect becomes more significant at low flow rates and small column volumes
and can have a large impact on the transferability of gradient methods. It is
important, therefore, for fast gradient separations to have small delay
volumes, especially with narrow bore columns (e.g., 2.1 mm i.d.) as often used
with mass spectrometric detection.

The delay volume in a system includes the volume in the pump from the point
of mixing, connections between pump and autosampler, volume of the flow
path through the autosampler and connections between autosampler and
column.

76 1290 Infinity TCC User Manual



How to optimize the Column Compartment 4

Extra-Columwn Volume

Extra-column volume is a source of peak dispersion that will reduce the
resolution of the separation and so should be minimized. Smaller diameter
columns require proportionally smaller extra-column volumes to keep peak
dispersion at a minimum.

In a liquid chromatograph the extra-column volume will depend on the
connection tubing between the autosampler, column and detector; and on the
volume of the flow cell in the detector. The extra-column volume is minimized
with the Agilent 1290 Infinity/Agilent 1260 Infinity LC system due to the
narrow-bore (0.12 mm i.d.) tubing, the low-volume heat exchangers in the
column compartment and the Max-Light cartridge cell in the detector.
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How to optimize the Column Compartment

How to Configure the Optimum Delay Volume

78

To minimize peak dispersion and delay volume in the thermostatted column
compartment the low dispersion heat exchanger must be installed. The low
dispersion heat exchanger is part of the capillary kits recommended for low
dispersion applications. The common capillary kit also includes narrow
0.12 mm i.d. capillaries. The built-in 3 ul and 6 ul heat exchangers are for
backwards compatibility and should only be used in case a conventional
method needs to be run on the system even though in this case also the low
dispersion heat exchanger could be used.
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How to optimize the Column Compartment 4

How to Achieve Higher Injection Volumes

One way to achieve larger injections is to use a trapping column selected by a
switching valve to capture and concentrate the injection before switching it,
i.e. injecting it, onto an analytical column, see “Sample Enrichment” on

page 79. The valve can be conveniently located in the thermostatted column
compartment or in the flexible cube.

Sample Enrichment

Pump A / autosampler Pump A / autosampler
@&ﬁ%t,i]cal Analytical
detector ggltlérc]:}gr
— i —p— L
[ Pump B Pump B

Enrichment column Enrichment column

Position 1 Position 2
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How to Achieve High Throughput

Eluent pump /
Autosampler

The column equilibration step can be a significant part of the cycle time.
Typically the column needs flushing with three to five times the column
volume to stabilize it ready for the next injection and this can be 50 % or more
of the separation time in some applications. It is an essential process but can
be taken out of the cycle time by using automated alternating column
regeneration.

For this the following apparatuses are required (available at the local Agilent
sales representative):

* A special valve drive (available as accessory kit G1353B)
For installation, please contact your Agilent service representative
* A second analytical column identical to the first

* A second pump

As one column is being used in the separation run, the other column is being
flushed with the starting composition of the mobile phase gradient and to
start the next injection the newly re-equilibrated column is switched into the
analytical flow path. The two columns then alternate in this way for the whole
sequence of injections. The second pump is only required to flush an isocratic
mixture through the column and so can be a simpler pump than the 1290
Infinity pumps. For instance a 1200 Series isocratic pump would be sufficient
to perform this task. The setup is illustrated in Table on page 80.

Regeneration
pump

Position 1

80

Column 2 Column 2
Eluent pump /
Waste  Autosampler Waste
Regeneration
I Detector pump Detector

Column 1

R

Position 2

Column 1

e
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b Troubleshooting and Diagnostics

Overview of the Module’s Indicators and Test Functions

Status Indicators

The module is provided with two status indicators which indicate the
operational state (prerun, run, and error states) of the module. The status
indicators provide a quick visual check of the operation of the module.

Error Messages

In the event of an electronic, mechanical or hydraulic failure, the module
generates an error message in the user interface. For each message, a short
description of the failure, a list of probable causes of the problem, and a list of
suggested actions to fix the problem are provided (see chapter Error
Information).

Thermostat Diagnostic Test

The thermostat diagnostic test evaluates the heating and cooling efficiency of
the two peltier elements.

Temperature Calibration and Verification

The temperature calibration and verification procedure enables the
instrument temperature to be measured against an external, calibrated
measuring device. Normally, temperature calibration is not required
throughout the lifetime of the instrument. However, in order to comply with
local regulatory requirements, calibration and verification may be required.

The following sections describe these functions in detail.
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Troubleshooting and Diagnostics 5

Status indicators

Two status indicators are located on the front of the module. The lower left
indicates the power supply status, the upper right indicates the module status.

Status indicator
green/yellow/red — _ =

Line power switch

with green light \ \“ .. M

Figure 22  Location of Status indicators

Power Supply Indicator

The power supply indicator is integrated into the main power switch. When
the indicator is illuminated (green) the power is ON.
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b Troubleshooting and Diagnostics

Module Status Indicator

The module status indicator indicates one of six possible module conditions:

84

When the status indicator is OFF (and power switch light is on), the module
is in a prerun condition, and is ready to begin an analysis.

A green status indicator, indicates the module is performing an analysis
(run mode).

A yellow indicator indicates a not-ready condition. The module is in a
not-ready state when it is waiting for a specific condition to be reached or
completed (for example, immediately after changing a set point), or while a
self-test procedure is running,.

An error condition is indicated when the status indicator is red. An error
condition indicates the module has detected an internal problem which
affects correct operation of the module. Usually, an error condition requires
attention (e.g. leak, defective internal components). An error condition
always interrupts the analysis.

If the error occurs during analysis, it is propagated within the LC system,
i.e. a red LED may indicate a problem of a different module. Use the status
display of your user interface for finding the root cause/module of the
error.

A blinking indicator indicates that the module is in resident mode (e.g.
during update of main firmware).

A fast blinking indicator indicates that the module is in a low-level error
mode. In such a case try to re-boot the module or try a cold-start (see
“Special Settings” on page 193. Then try a firmware update (see “Replacing
the Module Firmware” on page 143). If this does not help, a main board
replacement is required.
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Available Tests vs User Interfaces

* Depending on the user interface, the available tests and the screens/reports
may vary (see chapter "Test Functions and Calibrations™).

* Preferred tool should be the Agilent Lab Advisor software, see “Agilent Lab
Advisor Software” on page 86.

* The Agilent ChemStation B.04.02 and above may not include any
maintenance/test functions.

* Screenshots used within these procedures are based on the Agilent Lab
Advisor software.
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Agilent Lab Advisor Software

86

The Agilent Lab Advisor software is a standalone product that can be used
with or without data system. Agilent Lab Advisor software helps to manage
the lab for high quality chromatographic results and can monitor in real time a
single Agilent LC or all the Agilent GCs and LCs configured on the lab
intranet.

Agilent Lab Advisor software provides diagnostic capabilities for all Agilent
1200 Infinity Series modules. This includes diagnostic capabilities, calibration
procedures and maintenance routines for all the maintenance routines.

The Agilent Lab Advisor software also allows users to monitor the status of
their LC instruments. The Early Maintenance Feedback (EMF) feature helps to
carry out preventive maintenance. In addition, users can generate a status
report for each individual LC instrument. The tests and diagnostic features as
provided by the Agilent Lab Advisor software may differ from the descriptions
in this manual. For details refer to the Agilent Lab Advisor software help files.

The Instrument Utilities is a basic version of the Lab Advisor with limited
functionality required for installation, use and maintenance. No advanced
repair, troubleshooting and monitoring functionality is included.
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Shutdown 89
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This chapter describes the meaning of error messages, and provides

information on probable causes and suggested actions how to recover from
error conditions.
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Error Information

What Are Error Messages

88

Error messages are displayed in the user interface when an electronic,
mechanical, or hydraulic (flow path) failure occurs which requires attention
before the analysis can be continued (for example, repair, or exchange of
consumables is necessary). In the event of such a failure, the red status
indicator at the front of the module is switched on, and an entry is written
into the module logbook.

If an error occurs outside a method run, other modules will not be informed
about this error. If it occurs within a method run, all connected modules will
get a notification, all LEDs get red and the run will be stopped. Depending on
the module type, this stop is implemented differently. For example, for a pump
the flow will be stopped for safety reasons. For a detector, the lamp will stay
on in order to avoid equilibration time. Depending on the error type, the next
run can only be started, if the error has been resolved, for example liquid from
a leak has been dried. Errors for presumably single time events can be
recovered by switching on the system in the user interface.

Special handling is done in case of a leak. As a leak is a potential safety issue
and may have occurred at a different module from where it has been observed,
a leak always causes a shutdown of all modules, even outside a method run.

In all cases, er