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1 Introduction

1 Introduction

11 Instrument description

The 889 IC Sample Center is a robust Autosampler for high sample
throughput, optimized for the challenges of the modern analytic labora-
tory. Its greatest advantages are speed and small sample volumes.

Special features:

= Control of syringes with high resolution. This enables very high preci-
sion during injections.

= The control per PC software makes operation readily comprehensible.
A context-sensitive online Help function is available for every window
and every dialog.

= Asameans of enhancing safety, no needle movements are carried out
when the door is open.

= The optional sample cooling guarantees consistent results.

Standard micro titer plates (high or low form) or sample racks can be
used. The same plates or racks must be present in the left-hand and right-
hand loading drawer.

1.11 Model versions

889 IC Sample Center

2.889.0010 889 IC Sample Center
With:

= 15 plinjection needle

= 500 pL syringe

= 1000 pL buffer loop

= 100 pL sample loop

2.889.0020 889 IC Sample Center Cool
With:

= 15 plL injection needle

= 500 pL syringe

= 1000 pL buffer loop

= 100 pL sample loop

= Accessories for cooling the samples



1.2 About the documentation

1.1.2

1.1.3

1.2

1.2.1

Instrument components

Intended

The 889 IC Sample Center has the following components:

= 2 sample racks
Each for 48 vials.
= Needle arm
With air needle and drives for horizontal and vertical positioning.
» Injection valve
With six connectors and two switching positions (LOAD and INJECT)
= Syringe module
For aspirating and transferring the samples.
= Cooling module (optional)
For cooling the samples.
= USB connector
For the connection to a PC.
» 1/O interface
For output of an inject marker signal.

use

The 889 IC Sample Center is designed for usage as an automation system
in analytical laboratories.

This instrument is suitable for processing chemicals and flammable sam-
ples. The usage of the 889 IC Sample Center therefore requires that the
user has basic knowledge and experience in the handling of toxic and
caustic substances. Knowledge with respect to the application of the fire
prevention measures prescribed for laboratories is also mandatory.

About the documentation

CAUTION

Please read through this documentation carefully before putting the
instrument into operation. The documentation contains information
and warnings which the user must follow in order to ensure safe opera-
tion of the instrument.

Symbols and conventions

The following symbols and styles are used in this documentation:

(5-12) Cross-reference to figure legend

The first number refers to the figure number, the sec-
ond to the instrument part in the figure.

889 IC Sample Center



1 Introduction

Instruction step

Carry out these steps in the sequence shown.

Warning

> -

This symbol draws attention to a possible life hazard
or risk of injury.

Warning

>

This symbol draws attention to a possible hazard due
to electrical current.

Warning

Fs

This symbol draws attention to a possible hazard due
to heat or hot instrument parts.

Warning

P>

This symbol draws attention to a possible biological
hazard.

Caution

This symbol draws attention to a possible damage of
instruments or instrument parts.

Note

~ -

This symbol marks additional information and tips.

1.3 Safety instructions

1.3.1 General notes on safety

/\f WARNING

Operate this instrument only according to the information contained in
this documentation.

This instrument left the factory in a flawless state in terms of technical
safety. To maintain this state and ensure non-hazardous operation of the
instrument, the following instructions must be observed carefully.

1.3.2 Electrical safety

The electrical safety when working with the instrument is ensured as part
of the international standard IEC 61010.

889 IC Sample Center



1.3 Safety instructions

WARNING

Only personnel qualified by Metrohm are authorized to carry out service
work on electronic components.

Aﬁ WARNING

Never open the housing of the instrument. The instrument could be
damaged by this. There is also a risk of serious injury if live components
are touched.

There are no parts inside the housing which can be serviced or replaced
by the user.

Supply voltage

/\f WARNING

An incorrect supply voltage can damage the instrument.

Only operate this instrument with a supply voltage specified for it (see
rear panel of the instrument).

Power cord

/\f WARNING

Replace or repair defective or frayed insulation of the power cord.

Protection against electrostatic charges

.ﬁ WARNING

Electronic components are sensitive to electrostatic charges and can be
destroyed by discharges.

Do not fail to pull the power cord out of the power socket before you
set up or disconnect electrical plug connections at the rear of the
instrument.

889 IC Sample Center



1 Introduction

Fuses

/\é WARNING

Replaced burned fuses only with new fuses of the same size and the
same type, as specified next to the fuse holder or in the accessories list
in this manual.

1.3.3 Tubing and capillary connections

@ CAUTION

Leaks in tubing and capillary connections are a safety risk. Tighten all
connections well by hand. Avoid applying excessive force to tubing con-
nections. Damaged tubing ends lead to leakage. Appropriate tools can
be used to loosen connections.

Check the connections regularly for leakage. If the instrument is used
mainly in unattended operation, then weekly inspections are manda-
tory.

1.3.4 Personnel safety

889 IC Sample Center

/\é WARNING

Wear protective goggles and working clothes suitable for laboratory
work while operating the 889 IC Sample Center. It is also advisable to
wear gloves when caustic liquids are used or in situations where glass
vessels could break.

WARNING

Personnel are not permitted to reach into the working area of the
instrument while operations are running!

A considerable risk of injury exists for the user.



1.3 Safety instructions

WARNING

In the event of a possible jamming of a drive, the power plug must be
pulled out of the socket immediately. Do not attempt to free jammed
sample vessels or other parts while the instrument is switched on.
Blockages can only be cleared when the instrument is in a voltage-free
status; this action generally involves a considerable risk of injury.

1.3.5 Flammable solvents and chemicals

WARNING

Al relevant safety measures are to be observed when working with
flammable solvents and chemicals.

= Set up the instrument in a well-ventilated location.

= Keep all sources of flame far from the workplace.

= Clean up spilled liquids and solids immediately.

= Follow the safety instructions of the chemical manufacturer.

= Dispose of solvents and chemicals according to good professional
practice.

1.3.6 Recycling and disposal
This product is covered by European Directive 2012/19/EU, WEEE — Waste
Electrical and Electronic Equipment.

The correct disposal of your old instrument will help to prevent negative
effects on the environment and public health.

I More details about the disposal of your old instrument can be obtained
from your local authorities, from waste disposal companies or from your
local dealer.

889 IC Sample Center



2 Overview of the instrument

2 Overview of the instrument

2.1 Front and rear

1
2
"
34
Figure 1 889 IC Sample Center - front
1 Tubing guide 2 Door to the sample chamber
For capillaries and tubings. With handle.
3  Connector for the outlet tubing 4  Connector for the condensation and

leakage tubing

889 IC Sample Center



2.2 Opening the device

3
4
5
Figure 2 889 IC Sample Center - rear
1 USB connector 2 Fan
For the connection to a PC. For the cooling unit. Do not cover!
3 1/0 connector 4 Power socket
For output of an inject marker signal. With power switch and fuse holder.
5 Type plate

Contains specifications concerning supply
voltage and serial number.

2.2 Opening the device

/\f WARNING

Mobile parts are to be found in the interior of the 889 IC Sample Cen-
ter. Reaching into the interior during operation puts personnel at a seri-
ous risk of injury. Open the door only if the device is in idle mode. Due
to safety considerations, no needle movements are carried out by the
device when the door is open.
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2 Overview of the instrument

Opening the door

Proceed as follows:

1 Grip the door handle:

/

2 Carefully pull out the door and press it upwards until it is in a hori-
zontal position.

889 IC Sample Center
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2.3 Interior view

2.3

Removing the covering

You can remove the covering on the housing in order to make the interior
more readily accessible:

1 Press the two black buttons on the sides of the housing (above)
simultaneously.

2 Carefully pull out the covering towards the front.

Interior view

Figure 3 Interior view without covering

889 IC Sample Center



2 Overview of the instrument

2.4 Interior

The following parts are to be found in the interior of the 889 IC Sample

Center:
1 2 3 4
[E—J]
= O
o|l ile
U = =)
iy
%
[s]
)
m_.nJ; \ LT L1 L
o} O
1 QO \
L LT
7 6 5
Figure 4 Interior with sampling device
1 Syringe 2 Needle arm
3 Injection valve 4 Sample drip pan
5 Sample chamber 6 Needle washing position
7 Washing bottle
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2.5 Cooling option

2.5

Cooling option

Figure 5 Interior with installed cooling option.

If the cooling option is installed, pull the covering of the cooling option off
towards the front. Now you can place the sample racks or micro titer
plates.

889 IC Sample Center



3 Installation

3 Installation

3.1 Setting up the instrument

3.1.1 Packaging

3.1.2 Checks

3.1.3 Location

The instrument is supplied in protective packaging together with the sepa-
rately packed accessories. Keep this packaging, as only this ensures safe
transportation of the instrument.

Immediately after receipt, check whether the shipment has arrived com-
plete and without damage by comparing it with the delivery note.

The instrument has been developed for operation indoors and may not be
used in explosive environments.

Place the instrument in a location of the laboratory which is suitable for
operation and free of vibrations and which provides protection against
corrosive atmosphere and contamination by chemicals.

The instrument should be protected against excessive temperature fluctua-
tions and direct sunlight.

3.14 Removing the device from the packaging

889 IC Sample Center

Grip the device at the positions marked with arrows and lift it out of the
packaging.

Figure 6  Unpacking the 889 IC Sample Center

Grip the device underneath with both hands when you are transporting it.
Always hold the device in an upright position.

Before you switch on the 889 IC Sample Center, allow the device to stand
for at least one hour in order to adapt to the room temperature.

13



3.2 Connecting the instrument to the power grid

3.2

Accessories

WARNING

Take care to ensure that the ventilation openings on the rear side of the
device are not covered. Note that blocked ventilation openings could
have an influence on the performance of the device, in particular on its
cooling output.

Objects placed on the device could also impair the cooling output.

Objects can be placed at the sides of the 889 IC Sample Center. If an
object is placed on only one side, then a minimum clearance of 5 cm must
be maintained. In the case of more than one sides, a minimum clearance
of 10 cm applies.

Connecting the instrument to the power grid

.ﬁ WARNING

Electric shock from electrical potential

Risk of injury by touching live components or through moisture on live
parts.

= Never open the housing of the instrument while the power cord is
still connected.

= Protect live parts (e.g. power supply unit, power cord, connection
sockets) against moisture.

= Unplug the power plug immediately if you suspect that moisture has
gotten inside the instrument.

= Only personnel who have been issued Metrohm qualifications may
perform service and repair work on electrical and electronic parts.

Connecting the power cord

Power cord with the following specifications:

= length: max. 2 m

= Number of cores: 3, with protective conductor

= Instrument plug: IEC 60320 type C13

= Conductor cross-section 3x min. 0.75 mm? / 18 AWG

= Power plug:
— according to customer requirement (6.2122.XX0)
- min. 10 A

889 IC Sample Center



3 Installation

E NOTICE

Do not use a not permitted power cord!

1 Plugging in the power cord

= Plug the power cord into the instrument's power socket.
= Connect the power cord to the power grid.

3.3 Connecting a computer

889 IC Sample Center

The 889 IC Sample Center requires a USB connection to a computer in
order to be able to be controlled by a PC software. When a 6.2151.020
cable USB A - USB B is used, the instrument can be connected directly,
either to a USB socket on a computer, to a connected USB hub or to a
different Metrohm control instrument.

Cable connection and driver installation

A driver installation is required in order to ensure that the 889 IC Sample
Center is recognized by the PC software. To accomplish this, you must
comply with the procedures specified. The following steps are necessary:

1 Installing software

= Insert the MaglC Net™ PC software installation CD and carry
out the installation program directions.
= Exit the program if you have started it after the installation.

2 Establishing cable connections

= Check whether the fuse and the supply voltage which are speci-
fied on the rear side of the device also match the prevailing cir-
cumstances.

= Connect the 889 IC Sample Center to the power grid.

» Connect the instrument to a USB connector (Type A) of your com-
puter (see manual of your computer). The 6.2151.020 cable
USB A - USB B is used for this purpose. The USB connector of
the 889 IC Sample Center is located on the rear of the instrument.

3 Switch on the instrument using the power switch on the rear of the
instrument.

For Windows 2000: the instrument is recognized and the driver is
installed automatically.

15



3.4 Connecting pump and column

For Windows XP: the instrument is recognized and the installation
assistant for the driver is started automatically. Select the option
"Install software automatically" and click on [Next]. Exit the assistant
with [Finish].

For Windows Vista: the instrument is recognized and the installa-
tion assistant for the driver is started automatically. Select the option
"Find and install driver software". Agree to all of the requests that
follow. The installation assistant will be exited automatically.

Registering and configuring the instrument in the PC soft-
ware

The instrument must be registered in the configuration of MaglC Net™ .
Once that has been done, you can then configure it according to your
requirements. Proceed as follows:

1 Setting up the instrument

= Start MaglC Net™ .
The instrument is recognized automatically. The configuration dia-
log for the instrument is displayed.

= Make configuration settings for the instrument.

More detailed information concerning the configuration of the
instrument can be found in the documentation of MagIC Net™ .

3.4 Connecting pump and column

The 889 IC Sample Center is supplied with the necessary mounted hose
and capillary connections. Connect the high pressure pump and the sepa-
ration columns to the still unoccupied ports 1 and 6 on the injection valve
with one suitable PEEK capillary each (6.1831.010). Observe the following
illustration.

A")\)( 2 “E=?

)

Figure 7 Connecting pump and column

1 Connection to the syringe module 2 Connection to the needle
Port 3 of the injection valve. Port 4 of the injection valve.

889 IC Sample Center



3 Installation

3  Connection to the high pressure pump 4 Connection to the separation column
Port 1 of the injection valve. Port 6 of the injection valve.

5 Sample loop
Port 2 and 5 of the injection valve.

3.5 Tubing

The 889 IC Sample Center is equipped with the following standard tubing:

Tubing/Capillary Material/Dimensions
Standard sample needle and SS (inert-coated): 97 mm x 0.8 mm
capillary (15 pbL) ODx0.25mm ID
ETFE (Tefzel): 200 mm x 1/16" OD x
0.25 mm ID

Buffer tubing from the high ETFE (Tefzel): 1275 mm x 1/16" OD x
pressure valve to the syringe 1.0mmID
valve (1000 pL)

Tubing from the syringe valve | PTFE: 400 mm x 1/18" OD x 1.6 mm
to the washing bottle ID

Tubing from the syringe valve | PTFE: 400 mm x 1/8" OD x 1.6 mm ID
to the outlet tubing

Observe the following when mounting new tubing or capillaries:

= Do not tighten the connectors excessively. This could block the flow
path.

= Make sure that you always use tubing volumes which are suitable for
the other components in the flow path.

3.5.1 Tubing guide
In order to prevent the rinsing tubing from hindering the horizontal move-
ment of the needle unit, use the tubing guide in the collection pan under
the injection valve:

Figure 8  Guiding the rinsing tubing

889 IC Sample Center 17
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3.6 Outlet tubings

7
o0
>

Figure 9  Tubing guide from above

3.6 Outlet tubings

Set up the following tubing connections for the disposal of waste fluids:

General waste

Connect one outlet tubing (included in the scope of delivery) on the left-
hand tubing connector on the front of the 889 IC Sample Center. Guide
the other end into a waste container underneath the 889 IC Sample Cen-
ter.

Figure 10 Mounting the outlet tubing

All of the liquid which is conveyed to the washing position will be chan-
neled through this outlet. Sample liquid which was not injected will also
be disposed of through this outlet.

Condensation and leakage outlet

All leakage liquid and condensation water (from the cooling module) will
be channeled through the right-hand tubing connector. If the cooling
option is used, it is advisable to connect this connector with a waste con-
tainer underneath the 889 IC Sample Center.

Figure 11 Mounting the leakage tubing

889 IC Sample Center



3 Installation

3.7 Rinsing the syringe

The syringe must be rinsed bubble-free prior to the start-up of the 889 IC
Sample Center.

Fill the washing bottle with isopropanol.

WARNING

Do not use any saline or buffer solutions. Crystals could block or dam-
age the entire system.

Proceed as follows:

1

889 IC Sample Center

Immerse the end of the tubing for the washing bottle into the vessel.

Open the manual control in MaglC Net™.

Select 889 IC Sample Center in the device selection (all devices).

On the tab General, carry out the function Washing.

The syringe, the needle and the tubing are rinsed thoroughly.

If needed, carry out the function a second time until the syringe no
longer contains any bubbles and the tubing is filled.

Repeat the washing procedure with ultra pure water or possibly with
eluent.

19
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4.1 Injection modes

4 Functioning

4.1 Injection modes

Three different injection modes can be utilized:

= Full loop injection: for full precision
= Partial loopfill injection: for full flexibility
» Pickup injection: for smallest loss of sample

The sample loop injection with pressure-assisted sample aspiration =
PASA™ can be used with all three injection modes. This is a tried and
tested concept which combines high accuracy with simplicity and reliabil-
ity.

= No movement of the sample needle
= Reduced risk of bubbles in the sample intake
= No wearing or contamination of the injection port

\1";.-

! ‘11

Figure 12 PASA ™ |njection concept

1 Buffer loop 2  High pressure pump
3  Separation column 4 Sample loop

5 Compressed air

The syringe aspirates the sample out of the sample vessel and into the
sample loop. The buffer loop between the syringe and the injection valve

889 IC Sample Center



4 Functioning

prevents the contamination of the syringe. Washing solution is required in
order to:

= remove the sample from the buffer loop and the sample needle.
= rinse the buffer loop and the sample needle.

4.2 Syringe and buffer loop

The following range of sample volumes can be covered with the various
injection modes using the 500 pL syringe, in combination with the stan-
dard buffer loop (1000 L) and the standard sample loop (100 pL):

= Full loop: 100 pL
= Partial loopfill: 1...50 pL
= Pickup: 1...27 pL

The maximum injection volume is calculated in accordance with the fol-
lowing formulas:

= Full loop: injection volume = sample loop volume

= Partial loopfill: max. injection volume = 0.5 x sample loop volume

= Pickup: max. injection volume = (sample loop volume — 3 x needle vol-
ume)/ 2

The full loop injection yields the maximum possible reproducibility < 0.3%,
but not the maximum accuracy, because the loop volume is specified as
being with an accuracy of £10%. The minimum sample loss is 230 pL (2 x
(sample loop overfilling + rinsing volume) for one 15 pL needle).

The partial loopfill injection yields a maximum accuracy and reproducibility
better than 0.5% relative standard deviation (RSD) for injection volumes

> 10 pL. The minimum sample loss (rinsing volume is equal to 30 pL.

30 pL is the recommended minimum rinsing volume. Smaller rinsing vol-
umes can be programmed, but reproducibility will be reduced as a result.

The pickup injection offers maximum accuracy (the same as with partial
loopfill) and no loss of sample, but somewhat lower reproducibility,
namely a relative standard deviation (RSD) better than 1% for injection
volumes > 10 pL.

889 1C Sample Center 21



4.3 Full loop injection

4.3 Full loop injection

The sample loop is filled completely (quantitatively) with sample. This type
of injection results in excellent reproducibility.

1 Initial situation

Column

Buffer tubing
Syringe

Needle tubing

Wash/ Transport position

Needle

©

Figure 13 Full loop injection

The injection valve is in INJECT position. The sample needle pene-
trates the vial with the air needle. An overpressure channeled in
through the air needle ensures that no air or steam bubbles form
during the aspiration of the sample.

2 Rinsing the aspirating line

Loop

Buffer tubing

Syringe
]
Needle tubing
-
Wash/ Transport position
Needle

889 IC Sample Center



889 IC Sample Center

4 Functioning

The syringe aspirates a rinsing volume of sample solution out of the
sample vial and fills the sample line with sample. The rinsing liquid is
expelled.

3 Switching the injection valve to LOAD

Buffer tubing Column
Syringe
B ——]

Needle tubing

Wash/ Transport position

[
Needle

©

The injection valve is switched over to the LOAD position. This cau-
ses an homogenous sample plug to be present at the inlet to the
sample loop.

Filling the sample loop

Loop

Buffer tubing Column
Syringe
==

Needle tubing

Wash/ Transport position
I] Needle

©

The sample loop is quantitatively filled by a multiple of the loop vol-
ume being pumped through the loop.

= 3 x loop volume with sample loops < 100 pL

23



4.3 Full loop injection

= 2 x loop volume with sample loops 100...500 pL
= 1.5 x loop volume with sample loops > 500 pL

5 Switching the injection valve to INJECT

Loop

Column

Buffer tubing

Syringe
<l
—
Needle tubing e 0 Valve
(3) (6)
-
Wash/ Transport position e e
[ Needle
(W0000000) (0000000

©

The injection valve switches to the INJECT position. The sample loop
is now part of the flow path of the eluent; the sample is transported
to the separation column. The determination is started.

A washing cycle is performed after each injection.

Air segment with the full loop injection

A5 pL air segment can be used in order to reduce the necessary volume
of sample solution. The air segment must be located at the head of the
rinsing volume and will not be injected.

In the case of a standard needle, the rinsing volume with air segment
must be at least 30 pL for one injection, and at least 35 L for injections
without air segments. In the case of high-viscosity samples, larger rinsing
volumes must be programmed and the speed of the syringe stroke must
be reduced in order to improve reproducibility.

Needle | Injection loop | Buffer tubing
A Sample Fluent  Flush Air Transport
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4 Functioning

4.4 Partial loopfill injection

The switchover sequence for the partial loopfill injection is as follows:

1 |Initial situation

Buffer tubing
Syringe
i

Needle tubing

Wash/ Transport position

Needle

©

The injection valve is in INJECT position. The sample needle pene-
trates the vial with the air needle. An overpressure channeled in
through the air needle ensures that no air or steam bubbles form
during the aspiration of the sample.

2 Rinsing the aspirating line

Loop

Column

Syringe
<l

Needle tubing

Wash/ Transport position

Needle

889 IC Sample Center



4.4 Partial loopfill injection

The syringe aspirates a rinsing volume of sample solution out of the
sample vial and fills the sample line with sample. The rinsing liquid is
expelled.

3 Switching the injection valve to LOAD

Loop

Buffer tubing Column
Syringe
==

Need|e tubing

Wash/ Transport position

l
Needle

©

The injection valve is switched over to the LOAD position. This cau-
ses an homogenous sample plug to be present at the inlet to the
sample loop.

4 Filling the sample loop partially

Buffer tubing Column

Syringe
i

Needle tubing

Wash/ Transport position

Needle

©

The programmed injection volume is now aspirated into the sample
loop.

889 IC Sample Center
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4 Functioning

5 Switching the injection valve to INJECT

Buffer tubing Column
Syringe
==

Need|e tubing

Wash/ Transport position

Needle

©

The injection valve switches to the INJECT position. The sample loop
is now part of the flow path of the eluent; the sample is transported
to the separation column. The determination is started.

Air segment with the partial loopfill injection

An air segment can be used in order to reduce the necessary volume of
sample solution. The air segment must be located at the head of the rins-
ing volume and will not be injected.

In the case of a standard needle, the rinsing volume with air segment
must be at least 30 pL for one injection, and at least 35 pL for injections
without air segments. In the case of high-viscosity samples, larger rinsing
volumes must be programmed and the rate of the syringe stroke must be
reduced in order to improve reproducibility.

Needle | Injection loop ‘ Buffer tubing

Sample Eluent Sample Air Trans
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4.5 Pickup injection

4.5 Pickup injection
The switchover sequence for the pickup injection is as follows:

Initial situation

Buffer tubing Column

Syringe
==

Needle tubing

[ Needle
Wash/ Transport position

©

The injection valve is in INJECT position. The sample needle is in
washing position.

2 Rinsing the washing reservoir

The washing reservoir is filled several times (the number of times can
be programmed) with the syringe volume. This takes place after a
washing sequence or after the buffer tubing has been emptied. The
injection valve remains in INJECT position. Note that the transport
solution must be compatible with the eluent.

3 Filling the aspirating line with transport solution

For the first injection, the syringe aspirates a segment of transport
solution in order to fill the sample line with transport solution.

889 IC Sample Center
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4 Functioning

4 Switching the injection valve to LOAD

Buffer tubing Column
Syringe
=

Needle tubing

Needle
Wash/ Transport position

©

The needles switches from the washing position to the sample vial.
The injection valve switches to the LOAD position.

5 Aspirating sample

Column

Buffer tubing
Syringe
~=

Needle tubing

Wash/ Transport position

The programmed injection volume is aspirated from the sample vial.
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4.5 Pickup injection

6 Transporting sample into the sample loop

Buffer tubing
Syringe
]

Needle tubing

Needle
Wash/ Transport position

©

The sample needle moves back to the washing position. A second
segment of transport solution is aspirated. The sample is transported
quantitatively into the sample loop.

7 Switching the injection valve to INJECT

Loop

Buffer tubing
Syringe
="}

Needle tubing

Needle

Wash/ Transport position

©

The injection valve switches to the INJECT position. The sample loop
is now part of the flow path of the eluent; the sample is transported
to the separation column. The determination is started.

This sequence is repeated for each injection.

889 IC Sample Center
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4 Functioning

Air segment in the pickup injection

If an air segment was programmed, this will appear at the beginning of
the first segment of the transport solution and at the beginning of each
sample segment.

The following is to be observed for this injection technique:

NOTICE

The air segment at the beginning of the sample segment is injected
onto the separation column.

E NOTICE

No overpressure is permitted to be applied in the sample vessel,
because the air segment would expand during the change from sample
position to transport position. This could lead to a considerable error
with respect to the injection volume of the sample.

Needle | Injection loop | Buffer tubing
A ransport Sample Air

Transport Air  Eluent

2
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5.1 General

5 Handling and maintenance

5.1 General

The 889 IC Sample Center requires appropriate care. Excess contamination
of the instrument may result in functional disruptions and a reduction in
the service life of the sturdy mechanics and electronics of the instrument.

Severe contamination can also have an influence on the measured results.
Regular cleaning of exposed parts can prevent this to a large extent.

Spilled chemicals and solvents must be removed immediately. In particular,
the power plug should be protected from contamination.

n NOTICE

It is not necessary to disconnect the device from the electricity source
for care and maintenance work. This means that it is possible to con-
tinue to operate the device with the control software. Use Manual
operation in MaglC Net™ to check the functioning of the individual
device components.

5.2 Care

The following applies for all care and maintenance work:
1 Open the door of the 889 IC Sample Center.

2 |If the cooling option is installed, remove the covering of the cooling
option by pulling it towards the front.

3 Press the two buttons on the sides of the device simultaneously.
4 Remove the covering by pulling towards the front.

5.2.1 Cleaning in general

Generally speaking, the 889 IC Sample Center requires little upkeep. Clean
the outside of the housing with a soft cloth and a mild cleaning fluid.
Other parts which require regular care include:

= Valve drip pan. A special drip pan is fitted underneath the injection
valve. Clean this with a soft cloth and a mild cleaning fluid.

889 IC Sample Center



5 Handling and maintenance

= Sample rack. If sample has been spilled on the sample rack, clean this
with a soft cloth and a mild cleaning fluid.

= Drainage lines. Rinse the drainage tubing regularly in order to pre-
vent blockage and to ensure the drainage of liquids and condensation
water.

5.3 Maintenance and service

5.3.1 Sample loop

889 IC Sample Center

The 889 IC Sample Center is equipped as standard with a 100 pL sample
loop. Other sample loops can be mounted. Please note however that the
correct combination of syringe and buffer loop is required in order to
achieve good results.

Observe the following when mounting a sample loop:

= Mount the sample loop at Port 2 and Port 5 of the injection valve.
= Adjust the configuration settings in the control software for the
changed sample loop volume.

E NOTICE

The maximum injection volume is calculated in accordance with the fol-
lowing formulas:

Full loop: Injection volume = Loop volume
Partial loopfill: max. injection volume = 0.5 x loop volume

pL Pickup: max. injection volume = (loop volume — 3 x needle vol-
ume)/ 2
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5.3 Maintenance and service

53.2 Replacing the sample needle
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Figure 14 Replacing the sample needle

Replace the sample needle as follows:

1 Open the Manual control in MagIC Net™ .

2 Under device selection, 889 IC Sample Center, select the tab Nee-
dle. Under Position/Input, select Exchange position and click on
[Start].

Now a message window is displayed.

3 Remove the sample rack and click on [OK].
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5 Handling and maintenance

The needle moves into the exchange position.
Open the door of the 889 IC Sample Center.

If working with the cooling option, remove the covering of the cool-
ing option by pulling it towards the front.

Press the two buttons on the sides of the device simultaneously.
Remove the covering by pulling towards the front.

Loosen the nut 3 of the capillary connection.

Undo the tubing connection at Port 4 on the injection valve.
Remove the sample needle by pulling it upward and out of its seat.

Load a new sample needle. Ensure while doing so that the seal sur-
rounds the needle.

Tighten the sample needle with the connection nut.

Mount the other end of the capillary connection to port 4 of the
injection valve. Do not screw too tightly. This may block the tubing
connection.

Put the device covering back into position.

If working with the cooling option, replace the covering of the cool-
ing option.

Close the door of the 889 IC Sample Center.

Select the General tab in the manual control and start the Reset
device function.

The sample needle moves back to the starting position.
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5.3 Maintenance and service

E NOTICE

If you are using the sample racks with 12 or 48 vials, then you
must adjust the setting of the needle height to > 2 mm. This will
prevent the needle from touching the bottom of the vial.

18 Perform a rinsing procedure in order to clean the new needle. Start
the Wash function. To interrupt the rinsing procedure, click on Stop.

19 E NOTICE

The needle settings may need to be adjusted.

In MaglC Net™, open the configuration settings of the 889 IC Sam-
ple Center and select the Needle tab.

Perform the necessary setting.

533 Replacing the air needle
Replace the air needle as follows:

1 Replace the sample needle, (see chapter 5.3.2, page 34).

2 Undo the fastening nut (made of chrome) for the air needle.

3 Undo the fastening nut (made of chrome) for the adjusting screw.
4 Remove the air needle.

5 Tighten the height adjustment nut on the fixing nut (made of
chrome). The thread of the height adjustment nut must match the
lower part of the fixing nut. The O-ring must be properly seated in
the fixing nut.

6 Insert the air needle.
7 Mount the sample needle.

8 Select the correct needle height for the new needle in the manual
operation feature of MaglC Net™ on the Needle tab.

889 IC Sample Center



5 Handling and maintenance

H NOTICE

If you are using the sample racks with 12 or 48 vials, then you
must adjust the setting of the needle height to > 2 mm. This will
prevent the needle from touching the bottom of the vial.

9 Perform a rinsing procedure in order to clean the new needle. On the
General tab, under Wash, click on Start. To interrupt the rinsing
procedure, click on Stop.

534 Replacing the fuses
The fuses installed in the 889 IC Sample Center are of the type

2x25A

.C WARNING

The device must be disconnected from the electricity source before the
fuses are replaced.

Make sure that the fuses to be installed correspond to the correct type
and the correct power load.

The fuses are located in the fuse holder at the rear of the device.

ﬂ NOTICE

Contact a service technician in the event of repeated problems with the
fuses.

889 IC Sample Center
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6.1 Error list

6 Troubleshooting

The 889 IC Sample Center is controlled by the MaglC Net™ PC software.
If a problem occurs which is directly related to the 889 IC Sample Center,
then an error number will be identified in a message window. The signifi-
cance of the error numbers is listed in the following chapter.

6.1 Error list
6.1.1 Rack unit
Problem Cause Remedy
Error 294 The Home sensor of the 1. Switch off sample changer.
rack holder has not been 2. Slide the rack holder carefully back and
activated. forth and remove possible obstacles.
3. If possible, slide the rack holder backwards
right to the stop.
4. Switch on sample changer.
If the error occurs again, please call the
Metrohm Service.
Error 295 The current position of the 1. Switch off sample changer.
rack holder deviates more 2. Slide the rack holder carefully back and
than 2 mm from the Home forth and remove possible obstacles.
position. 3. If possible, slide the rack holder backwards
right to the stop.
4. Switch on sample changer.
If the error occurs again, please call the
Metrohm Service.
Error 296 The Home sensor has not = Ifin one of the following steps the rack

been deactivated.

holder has to be moved: first switch off the
sample changer.

= Ensure that the transport safeguard (foam
material) has been removed from the sam-
ple chamber.

= Remove other possible obstacles in the
area of the rack holder.

If the error occurs again, please call the
Metrohm Service.
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6 Troubleshooting

Problem Cause Remedy
Error 297 The Home sensor of the Call the Metrohm Service.
rack holder has unexpect-
edly been activated.
Error 298 The rack is located in an Carry out the function [Reset device] in the
undefined position. Manual Control of the sample changer.
If the error occurs again, please call the
Metrohm Service.
6.1.2 Needle unit
Problem Cause Remedy
Error 303 The needle is located in an ~ Carry out the function [Reset device] in the
undefined horizontal posi- Manual Control of the sample changer.
tion. If the error occurs again, please call the
Metrohm Service.
Error 304 The Home sensor for the 1. Check whether the horizontal movement
horizontal movement of of the needle is obstructed.
the needle has not been 2. If possible, remove possible obstacles.
activated. If the error occurs again, please call the
Metrohm Service.
Error 306 The Home sensor for the 1. Check whether the horizontal movement
horizontal movement of of the needle is obstructed.
the needle has not been 2. If possible, remove possible obstacles.
deactivated. If the error occurs again, please call the
Metrohm Service.
Error 307 The Home sensor for the Call the Metrohm Service.
horizontal movement of
the needle has unexpect-
edly been activated.
Error 308 In order to reach the hori- 1. Check whether the horizontal movement
zontal Home position of of the needle is obstructed.
the needle, the expected 2. If possible, remove possible obstacles.
number Of steps has not If the error occurs again, please call the
been carried out. .
Metrohm Service.
Error 312 The needle is located in an Carry out the function [Reset device] in the

889 IC Sample Center

undefined vertical position.

Manual Control of the sample changer.
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6.1 Error list

Problem Cause Remedy
If the error occurs again, please call the
Metrohm Service.

Error 313 The Home sensor for the 1. Check whether the vertical movement of
vertical movement of the the needle unit is obstructed.
needle has not been acti- 2. If possible, remove possible obstacles.
vated If the error occurs again, please call the

Metrohm Service.

Error 315 The Home sensor for the 1. Check whether the vertical movement of
vertical movement of the the needle unit is obstructed.
needle has not been deac- 2. If possible, remove possible obstacles.
tivated If the error occurs again, please call the

Metrohm Service.

Error 316 The Home sensor for the Call the Metrohm Service.
vertical movement of the
needle has been unexpect-
edly activated.

Error 317 When moving the needle If the error has occurred during moving to a
unit vertically the needle rack position: ensure that there is a rack with
deflector has not recog- vials or a micro titer plate on the rack holder.
nized a rack, nor a wash or .

- If the error occurs again, please call the
waste position. Metrohm Service.

Error 318 When moving the needle 1. Check whether the movement of the nee-
unit vertically the needle dle deflector is obstructed.
deflector is blocked. 2. If possible, remove possible obstacles.

If the error occurs again, please call the
Metrohm Service.

Error 319 The sample needle arm is Call the Metrohm Service.
located in an undefined
vertical position.

6.1.3 Syringe unit

Problem Cause Remedy

Error 324 The syringe valve has not Call the Metrohm Service.
reached the required port.

Error 330 The Home sensor of the 1. Check whether the flow path is kinked or

syringe has not been acti-
vated.

blocked in on one or more places.
2. If possible, free the flow path of blockages.

889 IC Sample Center



6 Troubleshooting

Problem

Cause

Remedy

If the error occurs again, please call the
Metrohm Service.

Error 331

The Home sensor of the
syringe has unexpectedly
been activated.

Call the Metrohm Service.

Error 332

The required load volume
of the syringe is too high.

The permitted load volume is limited by the
maximum syringe volume. The load volume
currently possible depends additionally on the
current position of the syringe plunger.

= Ensure that the required load volume of the
syringe is lower or the same as the maxi-
mum syringe volume.

= Check whether the required load volume
can be reached from the current position
of the syringe piston.

= Before loading the syringe eject enough
volume first or enter a lower load volume.

Error 333

The required unload vol-
ume of the syringe is too
high.

The permitted unload volume is limited by the
maximum syringe volume. The unload volume
currently possible depends additionally on the
current position of the syringe plunger.

= Ensure that the required unload volume of
the syringe is lower or the same as the
maximum syringe volume.

=  Check whether the required unload volume
is possible assuming the current position of
the syringe piston.

= Before unloading the syringe aspirate
enough volume first or enter a lower
unload volume.

Error 334

The syringe plunger is
located in an undefined
position.

Carry out the function [Reset device] in the
Manual Control of the sample changer.

If the error occurs again, please call the
Metrohm Service.

Error 335

The spindle of the syringe
cannot be rotated cor-
rectly.

1. Check whether the flow path is kinked or
blocked in on one or more places.
2. If possible, free the flow path of blockages.

If the error occurs again, please call the
Metrohm Service.

889 IC Sample Center
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6.1 Error list

6.1.4 Injection valve unit

Problem Cause Remedy

Error 340 The injection valve has not Call the Metrohm Service.
reached the required port.

Error 341 The consumption warning Call the Metrohm Service.
limit of the injection valve
has been reached.

Error 342 The sensor of the injection Call the Metrohm Service.
valve has provided an
unexpected value.

6.1.5 Cooling unit

Problem Cause Remedy

Error 347 When switching on the Have a look at the technical specifications in
cooling a temperature of the device manual of the sample changer and
over 48 °C has been mea- ensure that the range of the operating temper-
sured. ature has not been exceeded.

6.1.6 Electronics

Problem Cause Remedy

Error 280, 282, 283,
284

An electronic error has
occurred in the EEPROM.

1. Switch off sample changer.
2. Wait a few seconds.
3. Switch on sample changer.

If the error occurs again, please call the
Metrohm Service.

Error 290 When initializing the sam- 1. Exit MaglC Net.
ple changer at least one 2. Switch off sample changer.
critical malfunction has 3. Ensure that the cable between the sample
been found. No injections changer and the PC is connected correctly.
can be carried out. 4. Switch on sample changer.
5. Start MaglC Net.
If the error occurs again, please call the
Metrohm Service.
42 889 IC Sample Center



6.2 Analytical problems

6 Troubleshooting

Analytical problems such as poor reproducibility and carry-over can occur
in any chromatography system. The cause is usually difficult to find. First
of all, you should attempt to determine whether the problem is caused by
the Autosampler or another component of the system.

Please take into consideration the fact that analytical problems can also be
caused by external influences such as temperature or light-sensitive sam-
ple. Make sure that the application was able to be performed previously
without problems and that no changes have been made to the system.

Some causes and possible solutions for analytical problems are listed
below. Contact your service point for additional help.

6.2.1 Autosampler

Problem

Cause

Remedy

The reproducibility
does not correspond
to the specifications.

There is air in the flow
path.

Carry out a standard washing procedure (in
MaglC Net™ under Manual control).

The syringe is leaking.

If the leakage occurs on the upper end of
the syringe, check the correct assembly of
the syringe.

If the leakage occurs on the lower end of
the syringe, replace the piston tip or the
entire syringe.

The syringe valve is leaking.

Check the valve or replace it.

The rotor seal is worn out.

Replace the seal and check the stator.

There is a dead volume in
the tubing connections.

Reinstall the connections with new pressure
SCrews.

There is air in the syringe.

Rinse the syringe (see chapter 3.7, page 19).

A peak which is too
high occurs with a
blank.

889 IC Sample Center

The sample properties and
the hardware do not corre-
spond.

Check the hardware:

Needle — Carry out the standard washing
procedure (in order to rinse the needle on
the in- and the outside).

Valve — Replace rotor by another type.
Capillary connections — Replace capillary
between Autosampler and column or use
another washing solution.
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6.2 Analytical problems

Problem Cause Remedy

The blank is contaminated. = Use a new blank.
= Do not fill the sample vessel completely in
order to avoid contamination of the air
needle.

The cause is not clear. Examine the problem more closely by varying
the washing solution.

There is no injection.  The flow path is blocked. 1. Loosen the needle from the valve.

2. Carry out a standard washing procedure.

3. If washing solution is flowing out of the
injection port, check the needle. If no
washing solution is flowing out of the
injection port, remove the buffer tubing
from the valve.

4. Carry out a standard washing procedure.

5. If washing solution is flowing out of the
open end, check the rotor seal. If not, then
check the entire flow path to determine
whether the connections have been tight-
ened too firmly.
If the problem persists, undo the buffer
tubing from the syringe valve.

6. Carry out a standard washing procedure.

7. If washing solution is flowing out of the
syringe valve, check the buffer tubing. If
not, check the syringe valve.

The injection valve is leak- 1. Remove the needle connection and the
ing. buffer tubing.

2. Connect the injection port 1 to a high pres-
sure pump.
Seal port 6.
Start the pump with a low flow rate.
Check port 3 and 4 for leakage.
If the ports 3 and 4 are leaking, check the
rotor sealing. If not, manually test the valve
again.

o v AW

WARNING

Observe the maximum pressure of 350 bar in order to avoid any valve
leakage.
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7 Appendix

7 Appendix

7.1 Samples and sample vials

Note the following points:

The following types of racks or micro titer plates are supported:

— 12 samples
48 samples
96 samples (low form, low)
96 samples (high form, high)
384 samples (low form, low)
Fill the standard vials with a pipette in order to ensure that any air bub-
bles that may appear can escape during filling.
Do not fill sample vessels up to the edge. Doing so would cause the
sample liquid to be pressed into the air needle. This could cause a
cross-contamination of the samples and a contamination of the nee-
dle.
It is important that the sealing caps and septa be air-tight in order to
prevent the formation of air bubbles and the evaporation of volatile
samples.
We recommend the following types of seals:

— For standard micro titer plates (low) sealing tape

— For deep well plates (high): pierceable sealing mats (pre-slit or

made of silicone) or sealing tape
— For vials: thin standard septa; no vials with hard caps which are
not designed for being punctured by an injection needle.

If you use unsealed vials or micro titer plates, the precision of the injec-
tion will not be in accordance with the specifications.

7.2 I/0 interface

889 IC Sample Center

CAUTION

The manufacturer assumes no liability for damage which is either
directly or indirectly caused by connections between the 889 IC Sample
Center and devices which do not meet the relevant safety standards.
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7.2 1/0 interface

7.2.1 Properties of the 1/0 interface

When the injection valve switches from LOAD to INJECT, an Inject
Marker signal (Contact closure) will be generated at the output lines of
the I/0 interface for 0.1...2.0s.

" Vi =28V pe/Voac
m | x=025A

7.2.2 Pin assignment of the remote interface

Figure 15  Pin assignment of I/O socket and plug

Table 1 Inputs and outputs of the I/O interface
Pin No. Assigment
1 Output - Common (COM)
2 Output - Normally open (NO)
3 Input 1 (TTL)
4 Input 2 (TTL)
5 GND
6 Output - Normally close (NC)
7 +5 volts
8 GND
9 GND

I Normally clesed (NC)
Comman (COM)

—— Normally open {NO}

889 IC Sample Center



8 Technical specifications

8 Technical specifications

8.1

Noise pressure
level

General

Leq< 70 dB

Safety and EMC According to CE guidelines, CSA (UL) certified
compatibility

Altitude up to 2000 m above sea level.

Maximum weight 65 kg

load

Viscosity range 0.1...5cP

8.2 Sampling

Sample capacity

Vial/plate dimen-
sions (including
cover)

Sample loop vol-
ume

Dispensing syringe
Vial recognition

Headspace pres-
sure

Switching time of
the injection valve

Needle puncture
accuracy

Washing solution

Moistened materi-
als in the flow
path

Injection cycle
time

889 IC Sample Center

2 micro titer plates according to the SBS standard, with 96 cavities
(high/low shape) and 384 cavities (low shape), 48 vial- or 12 vial-racks.

Maximum plate/vial height: 47 mm (including septum or cap)

1...5000 pL programmable, 10 mL sample loop optional

500 pL standard
Sensor for missing vials

Built-in compressor, only for vials with septum
electrical < 100 ms

+ 0.6 mm

Integrated container for the washing solution

PTFE, TEFZEL, PEEK

<60 s, in all injection modes for 1 injection< 100 pL including 300 pL
wash cycle
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8.3 Analytical characteristics

8.3 Analytical characteristics

Injection modes Full-Loop, Partial Loopfill, Pickup mode, PASA™ (pressure-assisted sam-
ple aspiration)

Reproducibility Relative standard deviation < 0.3% for the Full-Loop injection.
Relative standard deviation < 0.5% for the Partial Loopfill injection,
injection volume > 10 pL.

Relative standard deviation < 1.0% for the Pickup injection, injection
volume > 10 pL.

Memory effect < 0.05 % with programmable needle rinsing

8.4 Programming

Injection modes Full-Loop, Partial Loopfill, Pickup Mode

Injection volume 1...5000 pL (with 1 pL increment), depending on the system settings.

Max. injection vol-

Full Loop = Sample loop volume

ume » Partial Loopfill = 0.5 x Sample loop volume
= Pickup = (Sample loop volume - 3 x Needle volume)/2
8.5 Interfaces
Output signal 1 programmable relay outlet as injection mark
Data interface USB connector, type B (for the connection to a PC)

8.6 Options (pre-installed)

Cooling for the Built-in Peltier element

sample rack Range: 4 °C to 3 °C below ambient temperature
Air temperature in the sample vessel: 4 °C £2 °C (at the temperature
sensor)
(Temperature at 80% relative humidity and ambient temperature of
25°C)
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8 Technical specifications

8.7 Power connection
Voltage 100...240V £10 %
Frequency 50/60 Hz
Power consump- 200 VA
tion
Fuse 2.5 ATH
8.8 Ambient temperature
Nominal function +10...+40 °C
range
Humidity 20...80 % relative humidity
Storage -25...460 °C
8.9 Dimensions
Width 300 mm
Height 360 mm
Depth
1.889.0010 5170 mm
1.889.0020 575 mm
Weight
1.889.0010 19 kg
1.889.0020 21 kg
Material of hous-
ing
Cover Steel
Base Steel
Side panels PC/ABS (UL 94 VO0)
Front PC/ABS (UL 94 VO0)
Panes PMMA

889 IC Sample Center
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9 Accessories
Up-to-date information on the scope of delivery and optional accessories
for your product can be found on the Internet. You can download this

information using the article number as follows:

Downloading the accessories list

1 Enter https://www.metrohm.com/ into your Internet browser.

2 Enter the article number (e.g. 2.889.0010) into the search field.

The search result is displayed.

3 Click on the product.

Detailed information regarding the product is shown on various tabs.

4 On the Included parts tab, click on Download the PDF.

The PDF file with the accessories data is created.

H NOTICE

Once you have received your new product, we recommend download-
ing the accessories list from the Internet, printing it out and keeping it
together with the manual for reference purposes.

889 IC Sample Center
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