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Introduction

1.1

Intended use
The solid sampler SSA 600 facilitates the step-by-step automation of solid analysis with
graphite tube atomization. It automatically conveys the samples from the sampler tray to the
graphite furnace. An integrated microbalance in the autosampler enables the automatic
weighing of samples.
The degree of automation can be increased still further by means of the optional liquid
dosing module. Using the microsample dispenser allows for automatic calibration with liquid
standards and the dosing of modifiers in accordance with individual program settings.
The solid sampler SSA 600 contains two sampler trays with a total of 84 sample positions.
Variable operating modes ensure easy adjustment of the operating regime to the
measurement tasks.
The solid sampler can be used for the following AAS devices

1.2



novAA 400 / novAA 400 P



ZEEnit 60/65 / ZEEnit 600/650 / ZEEnit 650 P



ZEEnit 700 / ZEEnit 700 P



contrAA 600 / ContrAA 700

Notes on this manual
The following symbols for warnings and system messages are used in this manual:
Caution! Hot surface!
Touching the hot surface can cause burns.
Important!
This symbol coupled with the text "Important" must be observed to protect the device against
damage.
Note
This symbol must be observed to obtain correct measurement results.
This manual is organized as follows:


Chapters and figures are consecutively numbered.



Each figure has its own caption.



Successive work steps are numbered.



Cross-references to other sections are marked with an arrow (e.g., → section
"Notes on this manual" p.3).

Solid Sampler SSA 600
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Safety instructions

2.1

Proper use
The SSA 600 may only be used in combination with an atomic absorption spectrometer from
Analytik Jena. Any departure from the instructions for proper use described in this manual
may lead to warranty restrictions and reduced manufacturer liability in the case of damage.
Any failure to follow the safety instructions when using the SSA 600 is considered as a
departure from the intended use. Safety instructions are provided on the device itself, in the
section "General safety instructions” p. 4 and in the description of the relevant work steps.

2.2

General safety instructions
Local regulations
Comply with the local safety regulations which are relevant to device operation (e.g.,
regulations pertaining to occupational safety and health, accident prevention, and
environmental protection).
References to potential hazards made in this manual do not replace the relevant
occupational safety regulations to be complied with.
Personnel
The SSA 600 may only be operated by qualified personnel who have received additional
training for this type of work. Familiarization with the contents of this manual and the
accompanying manual belonging to the AAS device must be included in this training.
Repairs
The device may only be repaired by service engineers from Analytik Jena AG or technical
personnel authorized by Analytik Jena AG. Any unauthorized interference may place the
operator in danger, compromise the functional safety of the device and limit warranty
entitlements.
Switching off the SSA 600 in emergency situations
In emergency situations, switch off the AAS device. In so doing, the SSA 600 is also
switched off at the same time.
High temperatures
High temperatures are generated during the analysis of samples in the graphite furnace.
Never touch the hot sample platforms immediately after a measurement.
Allow for appropriate cooling times before carrying out any maintenance work or replacing
any components used for atomization.

4
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Cleaning and maintenance
Service, maintenance and repair work on the SSA 600 may only be carried out by service
engineers from Analytik Jena AG or by technicians authorized by the manufacturer.
Exceptions to this are described in the section "Maintenance and care" p. 39. If these
requirements are not complied with, there is a serious risk of misalignment or damage to the
device.
To clean the exterior of the SSA 600, only use a slightly moistened, but not dripping cloth.
Transport
The SSA 600 has a weight of 15 kg. It must only be carried by holding it at its solid singlepiece base plate. Do not hold the device at the sampling arm.
Sensitive electronics
Always electrically connect and disconnect the SSA 600 to the AAS device when these
devices are switched off. This also applies when electrically connecting components or
accessories with one another.

Solid Sampler SSA 600
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Design and function of the SSA 600

1
2
3
4
5
6
Fig. 1

6

Autosampler arm with traverse
Suspension left
Suspension right
Balance
Eccentric stop
Electr. connection to AAS

7
8
9
10
11
12

Electr. connection to dispenser
Suspension for dispenser
Keys
Holder for sampler tray
Depository for solid dosing
Gripper

SSA 600 - connections and functional elements on the basic device
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1
2
3
4
Fig. 2

1
2
Fig. 3

Solid Sampler SSA 600

Connection for dosing tube
Connection for wash liquid tube
Key for stopping or switching off the device in
case of faults
Key 2

5
6
7
8

Key 1
Sampler tray
Sample platform depository for liquid dosing
Wash cup

3

Dispenser

SSA 600 with liquid dispenser

Bottle containing wash solution
Connection for dispenser
Connection of the dispenser
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1
2
3
Fig. 4

1
2
Fig. 5

Sampler tray loaded with sample platforms
Sample platform on depository for solid dosing
Gripper
Sampler tray and sample boats

Tube guide with clamp nut
Depository for liquid dosing

3
4

Holder for sample cups for calibration standards and modifiers
Wash cup

Sample holder for liquid dispenser

The sample platforms are stored on the rotary sampler tray. The SSA 600 can handle two
sampler trays with 42 samples each. The sampler trays are arranged above each other and
aligned using the groove integrated in the sampler tray. The maximum number of sample
platforms is therefore increased to 84. When using two sampler trays, the sample positions
on the lower tray are numbered from 1-42 and those on the upper tray from 43-84.
The samples are picked up by the gripper and automatically conveyed to the balance, the
furnace or the dosing positions and back to the sampler tray. Each gripper has a graphite
and titanium tip.
The liquid dispenser is an optional accessory. It is fitted at the factory and can be retrofitted
by service engineers from Analytik Jena AG. The dispenser automatically performs the
pipetting of liquid standards and/or modifiers.
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Installing the SSA 600

4.1

Completion and installation of the SSA 600 in the sample chamber
Sensitive electronics
Always electrically connect and disconnect the SSA 600 to the AAS device when these
devices are switched off. This also applies when electrically connecting components or
accessories with one another.
When the solid sampler SSA 600 is delivered jointly with the AAS basic device, the solid
sampler is put into operation together with the AAS. In this case, it has been mechanically
preadjusted and fitted to the AAS. If the solid sampler is retrofitted, some adjustments may
still be necessary, for instance, assembling the eccentric stop. In the novAA 400 P the guard
plate and the bolts on the right side of the sample compartment must be removed (→ section
"Preparing novAA 400 P" p. 10).
1.

In the sample chamber, loosely screw on the holding bolt on the left MPE support and
the cross bar to the right MPE support.

Fig. 6

2.

Mounting the holding bolt and the cross bar on the MPE support in the sample chamber

Screw on the eccentric stop on the SSA 600 at the position intended for the respective
AAS device type.
1
2
3

Fig. 7

3.

novAA 400, ZEEnit 600/650
contrAA 700
ZEEnit 700, ZEEnit 650 P, ZEEnit 700 P

Position of the eccentric stop for the different AAS device types

When using the ZEEnit:


On AAS devices of the type ZEEnit, the SSA 600 restricts the angle to which the
furnace can be opened. For this reason, a retainer block mechanically limits the
motion range of the furnace flap.



Pull out the furnace from the sample chamber.



Place the retainer block on the area below the pneumatic cylinder.

Solid Sampler SSA 600
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Fig. 8

4.

Retainer block for limiting the furnace opening angle on the ZEEnit

When using the liquid dispenser:


5.

Hang the SSA 600 in the sample chamber. Tighten the cross bar. Electrically connect
the SSA 600 to the AAS.

6.

When using the liquid dispenser:

7.

4.2

If the dosing tube is not threaded through the traverse, insert it according to the
description in the section "Replacing the dosing tube" p. 41.



Fix the dispenser to the suspension on the right side of the SSA 600 (→ Fig. 3 p.
7).



Electrically connect the dispenser to the SSA 600.



Fix the dosing tube and the tube for the wash solution to the dosing device (→ Fig.
2 p. 7).



Place the bottle containing wash solution into the holder and dip the aspiration tube
through the opening in the bottle cap into the wash solution.

If necessary, mechanically align the autosampler, check the adjustment and readjust if
required (→ section "Aligning the SSA 600" p. 11).

Preparing novAA 400 P
The sample compartment of the novAA 400 P is lined with heat guard plates for the use of
flame techniques. For the solids analysis the guard plates are not necessary. Remove the
guard plate on the right side of the sample compartment before installing the SSA 600.
1.

Remove the sample compartment window. Unscrew the plastic knurled head screw (1
in Fig. 9) and remove the window from the opening.

2.

Loosen the 4 screws (2 in Fig. 9) which hold the guard plate at the sample compartment
wall. Push the guard plate in the long holes upwards and decrease it.

3.

Place the sample compartment window in the opening and fasten it with the knurled
head screw.

4.

Unscrew the 3 black bolts (3 in Fig. 9) and the bolt on the top right (4 in Fig. 9) which
holds the guard plate.

Now the nova 400 P is prepared for the assembly of the SSA 600.
10
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Fig. 9

Preparing the novAA 400 P for the assembly of the SSA 600

Note
Mount the guard plate and the bolts before you use the flame technique again.

4.3

Aligning the SSA 600

4.3.1

Mechanically aligning the SSA 600
First the solid sampler SSA 600 has to be mechanically aligned to the AAS device, if this has
not already been done during commissioning at the factory.
1.

Place a spirit level on the autosampler arm and check whether the autosampler arm is
aligned horizontally. If it is not, carry out following steps:

2.

Loosen the screw on the eccentric stop so that the eccentric can be moved.

3.

Move the autosampler arm into a horizontal position by turning the eccentric and/or the
adjusting screw on the left suspension.

Fig. 10

4.

Mechanical alignment using the eccentric and adjusting screw (arrow)

Tighten the eccentric screw so that the eccentric is fixed in the adjusted position.

The further alignment of the gripper to the furnace and to the individual positions of the
autosampler is controlled by software.

Solid Sampler SSA 600
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4.3.2

Aligning the gripper positions to the SSA 600 and to the graphite
furnace
Alignment aids for the SSA 600
Additional alignment aids are needed in order to position the gripper to the furnace. The
internal alignment aids (half tubes) are inserted into the furnace in place of the graphite tube.
The sample platform is placed in these aids to determine its position in the furnace. The
external alignment aids (platform handles) are placed on the furnace or inserted into the
furnace at the side. On it there is a tongue which is shaped like the platform handle. This
tongue is used to align the gripper.

12

Fig. 11

External alignment aid (platform handle) and internal alignment aid (half tube) for the ZEEnit

Fig. 12

External alignment aid (platform handle) and internal alignment aid (half tube) for the novAA and the
contrAA 700

Fig. 13

External alignment aid placed on the furnace of the novAA or the contrAA 700
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Fig. 14

External alignment aid inserted into the furnace of the ZEEnit

Checking and aligning the gripper positions
Four positions are controlled to align the gripper regarding its orientation to the different
positions on the SSA 600. When using the dispenser, the alignment of two more positions is
necessary. All additional positions are calculated from the determined coordinates of these
four or six positions. The following values need to be checked and adjusted if necessary:


Stack position (placement of the sample platform for manual dosing (11 in Fig. 1 p.
6)).



Tray take-up position (1 in Fig. 4 p. 8)



Balance tare position (4 in Fig. 1 p. 6)



Tray gripping position second level



Liquid dosing position (7 in Fig. 2 p. 7) (when using the dispenser)



Pipetter position. The dosing tube is lowered to the sample platform at the liquid
dosing position. (when using the dispenser)

The software-controlled alignment with WinAAS is similar to the alignment with
Aspect CS/LS.
1.

Switch on the AAS and start the control program (WinAAS or ASpect CS/LS).
Important: Observe the start-up sequence specified in the manuals of the AAS device!

2.

3.

4.

In the Main settings window, make the following settings:
Technique

Graphite furnace

Sample state

solid

With Aspect CS/LS when using the liquid dispenser:
symbol to open the Method window.



Use the



On the Lines tab, select any analysis line and, on the Sample transport tab,
activate the SSA 600 with automatic liquid pipetter option.



Activate the settings with [Accept].

Use the

Solid Sampler SSA 600

symbol to call the Solid sampler window and go to the Alignment tab.
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Fig. 15

"Solid sampler/Alignment" window with liquid dosing with ASpect CS

5.

Use the [Initialize] button to initialize the SSA 600.

6.

In the Position to adjust list field, set the desired option.
Note: Before adjusting the tare position, take the cover off the balance. To check the
rotary sampler tray gripping position second level, put down a second sampler tray.

7.

Click the [Move to] button.

8.

The open gripper moves to the position.

9.

Using tweezers, put down a platform on the position to be adjusted so that it is optimally
situated.

10. Align the gripper with the [forward], [backward] etc. direction buttons.
11. The gripper is properly adjusted when the following conditions have been met:


The gripper is centered above the handle of the platform (adjustment direction
forward - backward).



When the gripper is open, the ratio distance top tip – platform handle to the
distance platform handle-lower tip is 1/3 : 2/3 (adjustment direction up – down).



Almost the whole length of the handle is covered by the gripper tips (adjustment
direction to the right – to the left).

12. Check that the platform is securely held by the gripper using the [Close gripper] /
[Open gripper] buttons.
13. Confirm the setting with [Save].
14. Verify all positions successively, adjust them if necessary then save.
Note: After saving the parameters of the pipetter position, all dispenser positions are
approached successively. If the dosing tube is not correctly aligned with the wash cup,
the holder plate must be moved mechanically (see the section below).

14
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Moving the holder plate for liquid standards and modifiers
These alignment steps should only be carried out if the dosing tube is not correctly aligned
with the wash cup.
1.

Take the cover off the balance.

2.

Loosen both fixing screws on the plate.
1
2, 3
4
5

Fig. 16

Wash cup
Fixing screws
Plate
Depository for liquid dosing

Holder plate for standards and modifiers

3.

Move the plate to the correct position.

4.

Tighten the fixing screws and fit the cover back on the balance.

5.

As a test, start a wash cycle and monitor how the dosing tube dips into the sample cup.

6.

Readjust the Liquid dosing position and Pipetter position autosampler positions.

Aligning the gripper to the graphite furnace
Aligning the gripper to the furnace ensures that the gripper places the platform correctly in
the furnace.
1.

Place an empty platform on sampler tray position 1.

2.

Open the furnace (Furnace/Control window, [Open furnace] button) and insert the half
tube. Close the furnace.

3.

Place or insert the external alignment aid on or into the graphite furnace.

4.

Use the

5.

The gripper is now aligned by the program. Follow the further instructions on the screen.
The gripper is correctly aligned when

6.

symbol to open the Solid sampler window and click the [Align] button.



in Z-direction (down and up) and in X-direction (forward and backward), the gripper
tips enclose the tongue symmetrically



in Y-direction (to the left and to the right), the gripper drives up to the edge at the
thicker end of the tongue

Remove the external alignment aid after the gripper has been aligned with the
alignment aid.

The gripper picks up the platform and places it into the furnace.

Solid Sampler SSA 600
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7.

Move the gripper lightly by hand at right angles to the optical axis, while observing the
platform through the half tube. If the platform moves when doing so, correct the gripper
position in Y and Z-direction.

8.

If the gripper does not clasp the platform concentrically to the handle, readjust the Xdirection.

9.

After alignment is complete, remove the internal alignment aid (half tube) from the
furnace.

10. End the alignment by clicking the [Finish] button in the dialog.
The parameters that are found will be saved automatically.
11. Start a sample test run:

4.3.3



Put down a platform on positions 1 and 2 on the rotary sampler tray.



In the Solid sampler window, go to the Function tests tab. In the Loop group, set
4 cycles and start the test with [Start].

Checking liquid dosing
Only available with ASpect CS/LS.
For liquid dosing there is a test function which automatically runs the work steps during
dosing successively. This function is used to verify the correct interaction between the
gripper and the dosing automatic mode.
1.

Fill the wash bottle.

2.

Fill the wash cup with wash liquid by hand.

3.

Put down a sample platform on position 1 on the rotary sampler tray.

4.

Use the

symbol to open the Method window.



On the Lines tab, select any analysis line and, on the Sample transport tab,
activate the SSA 600 with automatic liquid pipetter option.



Activate the settings in the Method window with [Accept].
symbol to call the Solid sampler window and go to the Alignment tab.

5.

Use the

6.

In the Wash cycles input field, set the number 2.

7.

Click on the [Test liquid dosing] button.

The following actions are carried out successively:

16



The gripper moves with the dosing tube to the wash cup and aspirates 10 µL of
wash liquid and an air segment of 10 µL.



The gripper takes the sample platform from position 1 and places it at the liquid
dosing position.



The dosing tube moves across the platform and is lowered over the platform.



The aspirated wash liquid is pipetted onto the sample platform.



The dosing tube moves back to the wash cup.



The dosing tube is washed twice. Wash liquid is pumped from the wash bottle via
the dosing device through the dosing tube and dispensed into the wash cup.



The gripper returns the sample platform to position 1 on the sampler tray.

Issue 10/2012
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4.4

Consideration of automatic depth correction for liquid dosing
Only available with ASpect CS/LS.
The liquid dosing module of the SSA 600 is equipped with automatic depth correction. This
corrects the depth to which the dosing tube is dipped into the sample cups with aspiration of
liquid. The dipping depth of the dosing tube is adjusted exactly to the cups. This prevents
unnecessary contamination. Volumes that have already been taken or other sample cup
diameters can be considered in the depth correction to ensure that remains of standards or
modifiers can also be used in subsequent analyses. The settings are made in the Solid
sampler/Alignment window.

Fig. 17

"Solid sampler/Alignment" window – automatic depth correction for liquid dosing

The table shows for all sample cup positions the cup diameters (dm), the taken volumes
(Vol.) and the calculated dipping depth (Depth).
symbol to open the Method window.

1.

Use the

2.

On the Lines tab, select any analysis line and, on the Sample transport tab, activate
the SSA 600 with automatic liquid pipetter option.

3.

Activate the settings in the Method window with [Accept].

4.

Use the

5.

In the Automat. depth correction table, mark the position of the sample cup to be
processed.

symbol to open the Solid sampler/Alignment window.



Enter the changes in the Taken vol. and/or Diameter input fields.



All volume entries can be reset to 0 with the [Delete volume] button.



The new dipping depth is automatically calculated and indicated in the table.

Solid Sampler SSA 600
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Operation with ASpect CS/LS

5.1

Initializing the autosampler
1.

2.

5.2

Use the

symbol to open the Method window.



On the Lines tab, select any analysis line and, on the Sample transport tab,
activate the SSA 600 with automatic liquid pipetter option.



Activate the settings in the Method window with [Accept].

Use the
[Initialize].

symbol to call the Solid sampler window and start a reference run with

Software settings
For solids analysis, special points have to be taken into consideration for method
development and sample preparation.
Additional settings need to be made depending on the type of SSA 600 used (with or without
liquid dosing).

5.2.1

Autosampler settings in the analysis method
Setting the solid sampler parameters
For further method development, in the Method/Sample transport window, first specify the
solid sampler being used and the associated operating mode.
These settings must be confirmed with [Accept] for them to become effective for the other
method settings.

Fig. 18

18

"Method – Sample transport" window (solid analysis) tab
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Autosampler group
Select the connected autosampler
SSA6/SSA6Z
manual mode

Manual autosampler SSA 6

SSA 600

Automatic solid sampler SSA 600

SSA 600 with
automatic
liquid pipetter

Automatic solid sampler SSA 600 with an integrated dosing system for
liquid components (standards or modifiers)

Note
If using an SSA 600 with an integrated liquid pipetter without the use of the dosing system,
select the SSA 600 option.

Specification of the sample transport sequence for the SSA 600
Mode
One-platform
mode

The analysis is carried out with a single platform only, which always
has to be reloaded.
The platform is on sampler tray position 1.
All the necessary steps of the analytical procedure (taring, dosing,
weighing, liquid dosing) are carried out with this platform.

Batch (complete
table)

Several platforms are used for analysis. Automated analysis is
possible depending on the settings.

Batch (special
position 42)

Several platforms are used for analysis. Automated analysis is
possible depending on the settings. For samples that do not need to
be weighed (e.g., Cal-Zero or liquid standards), position 42 on the
sampler tray is used. To this end, an empty platform must be placed
there, onto which the liquid components are pipetted when required.

Number of
platforms

For Batch (complete table) and Batch (special position 42)
Defines the number of platforms used and thus the available
number of sample positions.

Workflow for time
critical samples

Controlling the behavior of the autosampler during the sample
preparation and dosage.
The samples are first mounted on the platforms directly before the
measurement if active. This prevents the samples from volatizing
during longer waiting periods on the sample tray or "creeping"
across the platform due to high adhesion, as is the case with oils.
This mode requires the constant presence of the user.
All available platforms are prepared before the start of the
measurement if disabled. All actions which require the presence of
the user (sample feeding or manual pipetting of modifiers) are
combined. The AAS device can measure in this mode without the
constant presence of the user.
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Installation site

Adjust the precision of the integrated microbalance depending on
the disturbing factors (especially vibrations).
If the weighing time seems to be too long, you can reduce it by
sacrificing precision. The following options can be selected:


very disturbed (requires a long integration time to
determine the mass)



disturbed



quiet



very quiet (requires the shortest integration time)

Speed

The speed of SSA 600 movements can be selected in three steps.
Recommended speed level: 3

Sampler tray

Defines the number of stacked trays

Getting sample weight
Weigh

After the dosed solid has been weighed, the measured weight is
used without an operator prompt for confirmation.

Weigh with
confirmation

The weighing result is displayed after every solid weighing
procedure.
The user can indicate that he is satisfied with the measured weight
by pushing the green key (key on the autosampler or with the [OK]
button in the weighing window on the screen).
By pushing the orange key (key on the autosampler or the [Repeat]
button in the weighing window on the screen), the platform is moved
back to the dosing position, dosing is modified and afterwards the
sample weighed once more.

No weighing

(qualitative measurement/method development)
The operator is not prompted to weigh the sample at the start of
measurement.
In this weighing mode, you cannot take concentration
measurements. The mode only serves for the quantitative analysis
of solid samples or for method development.

Controlled cleaning
Controlled
cleaning

Will automatically trigger controlled cleaning on exceeding specified
concentration level if active.
If samples are analyzed which result in the calibration graph
working range being exceeded by more than 10%, the graphite tube
and the sample platform are heated up in order to remove
contamination from the previous measurement. The absorption is
measured during the cleaning. The cleaning is ended if the control
limit is reached.
Note: Controlled cleaning can also be defined as part of a
sequence, independently of a concentration exceeded situation.

Controll limit
(Abs)

Absorption to which the signal level must have returned during the
cleaning before the next sample is measured.

Setting the automatic dosing of modifiers and standards in the method
In the Method/Sample transport window, activate the SSA 600 with automatic liquid
pipetter option and click on the [Accept] button to apply it to the other method settings.
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Furnace tab
1.

On the Furnace tab, click the [Modif.+Extras] button to open the Modif.+Extras
window.

2.

Specify the modifiers as usual.

3.

In addition, in the Pos. input fields below, enter the position 1 - 8 for the modifiers for
the SSA 600.

Fig. 19

Specification of the modifiers in the "Furnace/Modif.+Extras" window

For thermal pre-treatment in solid analysis the platforms are pre-treated using a modifier
(e.g. palladium). After this the furnace program runs until the step "E/P" is reached and the
coated platform is tared. The furnace program is continued after the sample has been dosed.
Calib. tab

5.2.2

1.

On the Calib. tab, select the Standard calibration and Liquid options.

2.

Click the [Stocks...] button to open the Stock standards window.

3.

Specify the stock standards and enter the position of the standards on the SSA 600 in
the [Pos] column.

Specification of sample and action sequences in the main window
In the main window, in the Solid table, in addition to the usual sample and action sequence
for solution analysis, you can also specify more actions for solids analysis with the
autosampler SSA 600:


Dosing of the samples onto the platforms



Pipetting of liquid components onto the sample platforms



Establishment of the weighed portion



Cleaning of the sample platforms by means of burning out



Where appropriate establishing the tare of the platforms

These preparations for determining the weighed portion and loading the sample platforms
can be carried out manually or processed automatically when using the SSA 600. When
using an SSA 600 with liquid dosing unit the sampler pipettes modifiers and standards.
If the above actions are defined to precede an analysis, the given sequence will be
automatically performed without any interruption.
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In the Solid table, the sample and standard measurements set in the sequence are
separated into single measurements and the distribution of the samples to the platforms is
defined.

Fig. 20

Main window – "Solid" table

Dialog functions in the main window/"Solid" table
Table elements
No.

Consecutive row number of the single measurement

Seq.

Row number in the sequence list

Pos.

Positions of the sample platform on the SSA 600 tray. In single-tray
mode from 1 to 42, in double-tray mode from 1 to 84.
Note: The positions are defined internally by the program! The
platforms must be loaded with the samples according to the preset
positions.

Type

The type of sample that is to be placed onto the platform or that has
already been placed onto the platform.

Name

Name of the sample

Line

Analysis line

#

Number of statistics run

Wt. (mg)

Weight after weighing of the sample
If the field in this column shows the entry "--------", the respective
sample does need to be weighed and contains only liquid portions
(e.g., liquid standard).
Note: Before determining the weight, the tare of the sample platform
must be determined.

22

Tare (mg)

Weight of the empty platform
Samples which do not need to be weighed are also marked by the
entry "--------".

Dos.

If the column is marked by "*", the sample was dosed onto the
respective platform.
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Std./Mod.

If the column is marked by "*", the liquid components (standards or
modifiers) have been dosed onto the respective platform.

Pretreat.

Only if in the method a thermal pretreatment is agreed.
If marked with "*" a thermal pretreatment is carried out for the platform.

If known, the following values can be entered directly into the sample table:


Weight, if the sample preparation was performed on an external balance



Tare



Marking for sample platform for which dosing is complete



Marking modifiers for which dosing is complete



Marking for thermal pretreatment

Prepare samples
[Tare]

Determines the weight of the empty platforms of selected tray
positions.
To this end, they are conveyed to the balance and returned to their
positions after weighing. The measured weight is entered in the Tare
column.

[Dosing]

Moves the platforms of the selected positions successively to the
dosing position.
The dosing window will appear showing which sample is to be dosed.
Before and after this step, further preparations can be carried out for
the marked positions depending on the options selected. If the table
already contains entries, the corresponding preparatory actions are
skipped. Make sure to keep to the following sequence: Tare - Dosing Weighing - (Dosing) - (Weighing) - Mod./Std pipetting.
with tare
Before, the weight of the empty platform is determined.
with weighing
After dosing, the dosed sample will be weighed.
with Mod/Std. pipetting
After weighing, the platform is conveyed to liquid dosing.
If, in the solid sampler window for the method, you activated the Weigh
with confirmation option, the "Dosing" and "Weighing" steps can be
repeated as often as desired.
If all three options have been activated, the procedure can be used for
a complete sample preparation. The loaded platforms finally lying on
the tray are completely prepared for the analysis. If one of the
preparatory steps was not executed, you will be prompted to perform
the corresponding step during the analytical procedure.

[Weigh]

Weighs the loaded platforms.

[Load/Save]

Saves or reloads weighing and dosing data of marked rows.
Whenever changes are made to the sequence or method, the Solid
table is recreated. Existing entries are lost. The [Load/Save] function
can be used to save and restore the data. A warning will appear before
you delete the current Solid table.

Solid Sampler SSA 600

Issue 10/2012

23

Operation with ASpect CS/LS

[Std./Mod.]

For SSA 600 without liquid dosing only
Moves the platforms of the selected positions successively into the
dosing position for dosing the liquid analysis components (liquid
standards, modifiers).
Activating this function will bring up the dosing window for liquid
dosing. There, the liquids and the associated volumes to be dosed are
displayed.

[Burn out]

Burn-out the platforms for the highlighted positions.
The platforms are transferred to the furnace. After running the burn-out
program and cooling down, the platforms are then transferred back to
the tray.
For thermal pre-treatment the modifiers are pipetted to the platform.
After this the furnace program runs until the step "E/P" is reached.
After cooling down the platforms are transferred back to the tray.
If the option "with tare" is selected, the platforms are weighted and the
weight is displayed in column Tare.

Re-measuring samples / correcting weight entries
[Measure
row(s)]

Redetermines an element in a sample or individually measures the
sample sequence row by row in the method development (→ section
"Re-measuring solid analysis samples" p. 27).
Note: When measuring the sample sequence by row, it must always
begin with statistics run 1 or the following run of the most recently
measured statistics run.

[Prepare remeasurement]

Creates the current solid table for the statistics runs to be re-measured
from the entries selected for re-measurement in the Results table (→
section "Re-measuring solid analysis samples" p. 27).
These sample platforms can then be dosed and weighed under the
Prepare samples group.
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[Re-measure
single val.]

Starts the measurement of the samples selected with [Prepare remeasurement].

[Delete entries]

Deletes in marked table rows all the entries of the selected positions in
the columns from Weight [mg] and to the right of it.
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5.3

Measure solid samples
Manual solid analysis
If the samples are placed in the graphite tubes with the help of the manual autosampler SSA
6 (z), the weighed portion must be determined on a separate scale. The weighed portions
are to be entered directly on the Solid-tab in this case.

Automatic solid analysis for samples that are not time-critical
Numerous preparation steps can be combined for samples that are not time-critical. The
preparation of samples that are not time-critical is indicated by deactivating the option
Sequence for time-critical samples in the window Method – sample feeding ( section
"Autosampler settings in the analysis method" p. 18).
When using an SSA 600 with liquid dosing unit the pipetting of modifiers and standards is
automatically performed during the sequence. Up to four standards and three modifiers can
be placed on the SSA 600. If more standards or modifiers are needed these may be pipetted
manually. With thermal pretreatment, the modifiers are automatically mounted on the
platforms through using the liquid dosing unit and then prepared for analysis in the graphite
tube furnace.
An automatic analysis without intervention of the user requires a sample platform for every
individual measurement:
Total number of sample platforms = number of analytical samples x number of analytical
lines x number of sample measurements in a statistical series
If the number of samples exceeds the number of platforms defined in the method then the
platforms are re-used after analysis.
1. Create a new method and a sequence.
2. Switch to the Solid tab in the main window.
The column Pos. shows the assignment of the samples to the sampler trays. The
assignment is determined by the software and cannot be changed.
3. Start processing the sequence by clicking on

.

4. Prepare the sample platforms in accordance with the program instructions. Mount the
samples and pipette the liquid components if necessary.
The measurements starts when all samples are prepared and/or the number of sample
platforms configured in the method are mounted.
5. If there are still samples after the first measurement cycle, mark the corresponding
sample rows in the sequence using the mouse. You can make multiple marks by
pressing and holding the shift and/or ctrl buttons.
6. Continue the measurement with
and append the results to the existing ones by
activating the optionAppend to file/list in the window Start measurement Sequence.
7. Prepare the sample platforms again in accordance with the program instructions. The
measurement will then start automatically.
8. Continue with step (6) until all samples have been processed.

Automatic solid analysis for time-critical samples
Samples that easily volatize or "creep" due to high adhesion on the platform and soak the
edge and handle of the platform require that the platform be processed quickly after the
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application of the sample. The preparation of samples is conducted by activating the option
Sequence for time-critical samples in the window Method – sample feeding.
1.

Create a new method and a sequence.

2.

Start processing the sequence by clicking on

.

3. Follow further instructions for sample preparation on the monitor screen. A sample will
be prepared and measured. The request for the preparation of the next sample platform
will follow until all samples have been processed.
The measurement run for time-critical samples requires the constant presence of the user.

5.4

Saving the data of already prepared samples
If there is a change in the sequence or method, the solid table is reconfigured and the
samples are redistributed on the platforms. Existing weighing data is lost. To prevent this,
the data can be temporarily stored. Two memory spaces for related blocks are available.
1.

Select the already prepared samples.
The samples must be in a related block.

2.

Use the [Load/Save] button to open the Load/Save SSA600 table window.

Fig. 21

Window for saving and loading the entries of the solid table

3.

Select one of the two Save options.

4.

Click the [Save selected entries] button and confirm the following message with [OK].

5.

Exit the Load/Save SSA600 table window with [OK].

6.

After the Solid table has been updated in the main window, open the Load/Save
SSA600 table window again.

7.

Select the Save option.

8.

In the list field, enter the row number of the Solid table from which the data block is to
be inserted.

9.

Click the [Load starting from row] button and confirm the following message with
[OK].

10. Exit the Load/Save SSA600 table window with [OK].
The data block is inserted from the row selected in the Solid table.
11. Resort the platforms on the sampler tray if necessary.
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5.5

Re-measuring solid analysis samples
In a solids analysis, both single measurements and the measurements for an element in a
sample can be repeated.

Repeating single measurements
1.

In the main window, go to the Results table.

2.

Open the Single values window by double-clicking on the sample with the outlier.

Fig. 22

"Single values" window with the selected single measurement

3.

Select the outlier in the table.

4.

Click on the [Mark for re-measurement] button.

5.

Close the Single values window.

6.

Mark all the other outliers of other samples in the same way.

7.

Return to the Solid table.

8.

Click on the [Prepare re-measurement] button.
The Solid table to be processed is created.

Note
Any existing single values and other entries are deleted as the table is restructured. If
necessary, the data should first be saved (→ section "Saving the data of already prepared
samples" p. 26).
9.

Prepare the samples according to the platform assignment for the analysis.

10. Start the measurement with [Re-measure single val.].
In the Results window, the sample results recalculated on the basis of the re-measured
outliers are attached to the end of the table.
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Redetermining an element in a sample
1.

In the Solid table, mark all the single measurements of the sample element.

2.

Click on the [Measure row(s)] button.

3.

In the Start Sequence window, enter a new file name or attach the data to the existing
file.

4.

Start the measurement with [OK].

Measuring the solid table by row (method development)
During method development, the Solid table can be processed by row.
1.

In the Solid table, mark all the single measurements of the sample element.

2.

Click on the [Measure row(s)] button.

3.

In the Start Sequence window, enter a new file name or attach the data to the existing
file.

4.

Start the measurement with [OK].

Note
The measurement of an element of a sample must always begin with statistics run 1 or the
run which follows the most recently measured statistics run.
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6

Operation with WinAAS
Note
For devices controlled with WinAAS, automatic liquid dosing is not available as an option.
Liquid samples have to be placed manually. For this, the platform is conveyed to the
placement position.

6.1

Initializing the SSA 600
Always initialize the SSA 600 after switching on the solid sampler SSA 600 and starting the
WinAAS program.
Open the Solid Sampler window and start a reference run with [Initialize].

6.2

SSA 600 operating modes with WinAAS
One-platform mode
The analysis is carried out with a single platform only, which always has to be reloaded.
The platform is on sampler tray position 1.
All necessary steps of the analytical procedure (taring, dosing, weighing, liquid dosing) are
carried out with this platform.
The one-platform mode is suitable for method development. The drawback of this operating
mode is the long time needed for the analysis as the platform is available for reloading only
after it can be removed from the cooled-down furnace again. This means, that the drying and
cool-down periods cannot be used for preparing the next platform. Besides, the operator
must be present for reloading throughout the entire analytical procedure.

Two-platform mode
The analysis is carried out with two platforms.
The platforms are placed onto sampler tray positions 1 and 2.
While one platform is in the furnace, the second platform can be already prepared for the
next analysis. Normally, in the drying period of the first platform, the tare weight of the
second platform is determined; afterwards, it is moved to the load position. In the cool-down
period of the first platform, the weight of the loaded second platform is measured. If the cooldown period of the first platform is finished, the platform will be placed back onto the tray and
the second platform conveyed into the furnace (via the dosing position for liquid dosing, if
necessary).
The two-platform mode can be used for method editing or for routine measurements with a
low number of samples. The use of two platforms optimizes the timing of the analytical
procedure. The operator must be present for reloading the platforms throughout the entire
analytical procedure.

Batch (special position 42)
This mode allows optimum use of the used sample platform(s).
For samples that need not be weighed (Cal-Zero or liquid standards), position #42 of the
sample tray is used. To this end, an empty platform must be placed there, onto which the
samples are deposited (pipetted) when required.
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If you want to prepare the samples already before the analytical procedure, you should use
the "SSA 600 table" in the "Samples" window. For a complete sample preparation, the
presence of the operator is required only for liquid pipetting onto platform position #42.

Batch (complete table)
In this mode, up to 84 sample positions can be included in one analytical procedure.
However, an empty platform is also needed for every measurement without weighing (e.g.
liquid calibration).
This operating mode no longer requires the presence of the operator during the analytical
procedure, if the complete sample preparation has already been done before the analysis
was started in the Samples window on the SSA 600 table tab.

6.3

Settings in the solid sampler window
In the Solid sampler window, on the Parameters tab, define the working mode with the
solid sampler SSA 600 (SSA-600 Automatic). Depending on the autosampler, its basic
working mode can then be set up. The selected settings are saved together with the
parameters and the method.

Fig. 23

"Solid Sampler - Parameters" window

Working mode
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→ Section "SSA 600 operating modes" p. 29
The following modes are available:


One-platform mode



Two-platform mode



Batch (special position 42)



Batch (complete table)
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Installation site

Speed level

Adjust the precision of the integrated microbalance depending on
the disturbing factors (especially vibrations).
If the weighing time seems to be too long, you can reduce it by
sacrificing precision. The following options can be selected:


very disturbed (requires a long integration time to
determine the mass)



disturbed



quiet



very quiet (requires the shortest integration time)

The speed of movements of the SSA 600 can be selected in three
steps.
Recommended speed level: 3

Tray

Defines the number of stacked trays and thus the available number
of sample positions.

Getting sample weight
Weigh

After weighing of the dosed solid, the measured weight is used
without any request for operator confirmation.

Weigh with
confirmation

The weighing result is displayed after every solid weighing
procedure.
The user can indicate that he is satisfied with the measured weight
by pushing the green key (key on the sampler or with the [OK]
button in the weighing window on the screen.
By pushing the orange key (key on the SSA 600 or the [Repeat]
button in the weighing window on the screen), the platform is
moved back to the dosing position, dosing is modified and
afterwards the sample weighed once more.

None (qualitative
measurement)

In this weighing mode, you cannot take concentration
measurements. The mode only serves for the quantitative analysis
of solid samples or for method development.

Modifiers

You can add up to three matrix modifiers for the analysis. In liquid
dosing, the modifiers are either added directly before the platform is
moved into the furnace or as the last step of a complete sample
preparation procedure with the SSA 600. After you have activated
one of the modifiers (checkmark), you can define its name and
volume.
Name
Name of modifier
Vol.

Pipetting volume (1 to 50 µL)

Buttons in the solid sampler window
[Reset]

The solid sampler SSA 600 stops its action. All distributed platforms
(furnace, microbalance, platform depository, dosing position) are
moved to their original positions on the sample tray.

[Initialize]

The autosampler slowly drives to the initial position in the furnace
chamber in order to reinitialize its driving axes (X, Y). This function is
necessary after every new start or if the SSA 600 was hindered in its
mechanical movement.

[Alignment]

Realigns the position of the SSA 600 to the graphite furnace.
You are guided step by step through the alignment process.
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6.4

Settings in the samples table
When the SSA 600 is used, a new tab, SSA 600, is added to the Samples window. This tab
supports the operation of the solid sampler SSA 600. It serves to prepare and manage solid
samples for their analysis. The following data is acquired on the tab: the weights of the
empty platforms, the dosing state for solids and liquids and the weighed portion of solid
samples. The tab is important for the work with the two batch working modes of the SSA
600. For the one-platform mode and the two-platform mode it is of minor importance.

Fig. 24

"Samples - SSA 600" window

The table shows the available tray positions of the SSA 600. The number of tray positions
displayed depends on the operating mode selected:
Number of positions

Mode
One-platform mode

1

Two-platform mode

2

Single-tray mode

42

Double-tray mode

84

Table elements
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Pos

Positions of the SSA 600 tray. In single-tray mode from 1 to 42, in
double-tray mode from 1 to 84.

Type

Type of sample that is to be placed onto the platform or that has been
placed onto the platform.

Name

Name of sample (according to the sample table)
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#

Number of the measurement within the sample statistics.
If a “0” is shown in a field in this column, this platform will not be
included in the analytical procedure.

Weight [mg]

Weight after weighing of the sample.
If the field in this column shows the entry "--------", the respective
sample does not need to be weighed and contains only liquid
portions (liquid standard, IDL sample, etc.).

Sample wt. [mg]

Only included in standard addition with a solid sample.
In this case, the field shows the weight of the sample portion.

Std. wt. [mg]

Only included in standard addition of solid standards with a solid
sample.
In this case, the field shows the net weight of the standard.

Tare [mg]

Weight of the empty platform.
Samples which do not need to be weighed are also marked by the
entry "--------".

Dos.

The column is marked by "*" if the sample was dosed onto the
respective platform.

Std./Mod.

The column is marked by "*" if the liquid components (liquid standard
and/or modifier) have been dosed.

Rdy.

"*" is entered here when the measurement has been taken.

Buttons available on the "SSA 600" tab
[New]

Creates a new SSA 600 table.
A new SSA 600 table must be generated after the creation of a new
analytical procedure, the modification of the sample table or the
change of options in the Sampler/Parameters window.
When creating a new table, the samples of the working area defined
in the sample table are split in the SSA 600 table so that a specific
platform is defined for each single measurement. If entries already
exist for the individual platforms (e.g., Tare), they are kept unless the
entry is irrelevant to the respective type of sample.

[--> Sample
table]

The defined platform positions are transferred to the sample table.
The Pos. column of the sample table always shows the platform
number of the first measurement of a statistics series.

[Delete entries]

Deletes all entries of the positions marked in the columns from
Sample Weight and to the right of it.

[Manual entries]

Choose this function if you want to make manual entries in the table
without sampler support. This will be the case, for instance, if you
want to dose the platforms directly onto the tray or you want to enter
weights measured on a separate laboratory balance. Before clicking
this button, you should mark all the respective rows of the table (see
below). When you click this button, a window will appear, where you
can enter the corresponding weights or set the character "*" in the
respective columns. In the input window, the following data appears:
Platform
Number of the platform for which the entry shall be
stored.
Tare [mg]

Weight of the empty platform.

Sample dosed
The sample has been dosed already.
All
Accepts the "Sample dosed" entry for all marked
positions.
Solid Sampler SSA 600
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Sample weight [mg]
Weight of sample (sample portion).
Std. Weight [mg]
Weight of solid standard (only in Addition mode).
Mod./Std. dosed
The liquid has been dosed already.
All
Accepts the "Mod./Std. dosed" entry for all marked
positions.
Cancel
No further entries.
Next

Stores the entry and displays the next selected position.

OK

Stores the entry.

[Load/
Save]

Saves or loads a filled in (prepared) SSA 600 table to or from a file.
This option may be used to load a second tray already with tared
platforms, while the samples of the first tray are being processed
(analyzed). Two independent files are available. Either Save 1 or
Save 2 can be selected. For practical reasons, they should be
assigned to one of the two existing trays.
Memory --> Table
Loads the contents of the selected file into the table.
Table --> Memory
Saves the contents of the table to the selected file.

[Mark]

Marks the selected position(s).
Alternatively, you can use the usual shortcuts, e.g., mark all rows with
Ctrl+A or select the desired positions by mouse click while holding
the Ctrl or Shift key depressed.

[Tare]

Determines the weight of the empty platforms of all marked tray
positions.
To this end, they are brought to the balance and returned to their
positions after weighing. The measured weight is entered in the Tare
column.

[Burn out]

Burns out the platforms of the marked positions.
The platforms are conveyed into the furnace, the burn-out procedure
executed, and the platforms returned to the tray after the furnace has
cooled down. If the with tare option was activated, the empty
platforms will be weighed afterwards and the weights entered in the
fields of the Tare column.

[Dosing]

Moves the platforms of the selected positions successively to the
dosing position.
The dosing window will appear showing which sample is to be dosed.
Before and after this step, further preparations can be carried out for
the selected positions depending on the selected options. If the table
already contains entries, the corresponding preparatory actions are
skipped. Make sure to keep to the following sequence: Tare - Dosing
- Weighing - (Dosing) - (Weighing) - Mod./Std pipetting.
with tare
The weight of the empty platform is determined before.
with weighing
After dosing, the dosed sample will be weighed.
with Mod/Std. pipetting
After weighing, the platform is conveyed to liquid dosing.
If you activated the Weigh with confirmation option in the solid
sampler window (→ section "Settings in the solid sampler window"
p.30), the "Dosing" and "Weighing" steps can be repeated as often as
desired.
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In the Standard Addition mode with solid standards, dosing and
weighing are performed in two steps. First, the standard portion is
dosed and weighed; afterwards, the corresponding sample portion is
dosed, weighed and the weight of the sample portion determined.
Then, the platform will be returned to its place.
If all three options have been activated, the procedure can be used
for a complete sample preparation. The loaded platforms finally lying
on the tray are completely prepared for the analysis. If one of the
preparatory steps was not executed, you will be prompted to perform
the corresponding step during the analytical procedure.

6.5

[Weigh]

Weighs the prepared samples of the marked positions.

[Std./Mod.]

Moves the platforms of the selected positions successively into the
dosing position for dosing the liquid analysis components (liquid
standards, modifiers).
Activating this function will bring up the dosing window for liquid
dosing. The liquids and the associated volumes to be dosed are
displayed there.

[Reset]

The autosampler aborts the current action. Afterwards, all platforms
are returned to their original positions from the current positions, such
as balance, furnace, platform depository, and dosing position.

Example measurement for batch mode with special position 42
1.

Create a method as usual with a furnace program and a calibration with liquid
calibration samples. In statistical analysis, select the Mean value statistics option with
3 measuring cycles for the calibration procedure.

2.

In the Solid sampler window, make the following settings:
Autosampler type:

SSA-600 Automatic

Working mode:

Batch (special position 42)

Tray:

Single tray (42 pos.)

Getting sample
weight:

Weigh with confirmation

Modifiers:

Activate #1, enter the name (e.g., Mg-/Pd-NO3); enter the
volume (e.g. 10 µL)

Fig. 25

Solid Sampler SSA 600

Example settings in the "Solid sampler" window
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3.

Go to the Samples window.
On the Sample table tab, activate [Working area] and define the number of samples to
be analyzed (e.g., 5).
Important: The number of samples with repetitions must not exceed the number of free
tray positions.

4.

On the Statistics tab, activate the Mean value statistics option with 5 measuring cycles.

5.

On the ID samples tab, enter the sample names.

6.

Set the calibration at the front of the sample table. Open the Sample parameters dialog
box by double-clicking on the first row in the sample table and activate the Calibrate
measurement action. Confirm the selection with [OK].

Fig. 26

7.

Example settings in the "Sample table" window

Go to the SSA-600 tab.
Accept the entries of the sample table by clicking on the [New] button.

Row 42 is reserved for the special samples (Cal-Zero and calibration standards). Table cells
without entry (tare or weight) are marked by a dash.
The Pos. column shows the tray positions of the individual samples.
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Fig. 27

View of the "SSA 600" tab according to the selected example

8.

Place a sample platform onto each of the allocated tray positions (samples and position
42).

9.

If a cleaning step is necessary, mark all sample positions. Start cleaning by selecting
[Burn out].
The platforms will be burnt out in the furnace.

Note
The action buttons in the dialog boxes (e.g., [OK], [Cancel]) are marked by colored
backgrounds. Instead of clicking the buttons in the dialog box, you can also press the
relevant colored keys on the front panel of the SSA 600 to start the corresponding action.
Preferably, the following functions are assigned to the keys:
[OK] – Green
[Repeat] – Orange
[Cancel] – Red
Determining the tare weight of platforms
10. Mark all samples in the table and start the tare weight measurements of the platforms
by clicking on [Tare].
Dosing of samples
11. Mark the samples and click on [Dosing] to open the dialog box of the same name.
12. In the Dosing dialog box, activate the with weighing and with Mod./Std. pipett.
options. That way, the weighed portion is determined and the modifier is added in a
single step.
13. Start the dosing with [OK].
14. You will then be prompted to dose the solids.
Put the sample onto the platform and confirm with [OK] or the green key on the SSA
600.
15. The weighed portion of the sample is measured and displayed in the dialog box.
If the sample weight is too low, put further sample material onto the platform and click
Solid Sampler SSA 600
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on [Repeat] or press the orange key on the SSA 600. If the weighed portion is correct,
confirm with [OK] .
16. You will then be prompted to dose the liquid (modifier) with the information which
modifiers are to be added.
Pipette the modifier to the sample and confirm this action.
17. Repeat steps 14-16 for all further sample platforms.
Starting the measurement
18. Start the measurement with [Start/Conc.].
The measurement starts with the calibration, which is followed by the automatic sample
measurement. The sequence of calibration samples is displayed in dialog boxes on the
screen.
19. The sample platform at position 42 moves into the dosing position. You are prompted in
the dialog box to dose the modifier for the first individual value for Cal.-Zero.
Pipette the modifier onto the platform and confirm the action with [OK] or the green key
on the SSA 600.
The first single value for Cal.-Zero is determined.
Proceed in this way to determine all single values for Cal.-Zero.
20. You will then be prompted to dose the sample for the first single value of the standard.
Pipette the standard and the modifier and confirm this action with [OK] or the green key
on the SSA 600.
The first single value of the first standard is determined.
Proceed in this way to measure all standards.
As the samples have already been completely prepared, i.e., the weighed portion has been
determined and the modifier added, the following sample measurement runs fully
automatically.
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7.1

Cleaning

7.2



Wipe off any contamination and liquids immediately using an absorbent cloth or
blotting paper.



Wipe the device with a slightly moistened (not dripping!) cloth using a commercial,
solvent-free detergent.

Replacing the gripper tips
The gripper tips are made of graphite and titanium. If damaged they must be replaced.
1
2
3
4

Fig. 28

Gripper jaws
Fixing screws
Graphite tip
Titanium tip

Gripper with tips

1.

Open the gripper software-controlled (Solid sampler window, Function tests tab) or
carefully push the gripper jaws apart by hand.

2.

Loosen the fixing screws so that you can easily remove the defective gripper tips.

3.

Insert the new tips. Mount the graphite tip on the upper gripper jaw and the titanium tip
on the bottom jaw. The tips should jut out from the jaws by 40 mm.
Attention! To reduce the risk of damaging the sensitive graphite tip, the titanium tip
should jut out approx. 0.5 mm over the graphite tip.

4.

Fasten the tips with the screws so that they are held well.
When pressing against the tips from the front, they should slide backward. This is to
prevent the tips from breaking when the gripper drives head-on against a barrier.

5.

Close the gripper again.

6.

Check the alignment of the gripper (→ section "Aligning the gripper positions to the SSA
600 and to the graphite furnace" p. 12).

Solid Sampler SSA 600
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7.3

Maintaining liquid dosing

7.3.1

Washing the system
Wash the system prior to and after the measurement
The system (dosing device and dosing tube) must be washed prior to and after work.
Diluent is taken from the supply bottle and pumped through the entire path via the dosing
device to the dosing tube and dispensed into the wash cup.
symbol to open the Method window.

1.

Use the

2.

On the Lines tab, select any analysis line and, on the Sample transport tab, activate
the SSA 600 with automatic liquid pipetter option.

3.

Activate the settings with [Accept].

4.

Use the

5.

In the Wash cycles input field, enter the number of repetitions.

6.

Use the

7.

Start the wash cycle with the [Wash] button.

symbol to open the Solid sampler/Alignment window.

symbol to save the entry.

Wash the system prior to a longer period of being out of operation
If salts were added to the diluent (bidistilled water or HNO3-acidified bidistilled water), the
dosing device and valve must be washed with acidified bidistilled water prior to a longer
period of being out of operation. Otherwise the device or tubes may become encrusted and
hence block the flow of fluids.

40

1.

Fill HNO3-acidified bidistilled water (1 mL of concentrated HNO3 ultrapur per 1 L of
water) into the supply bottle for diluent.

2.

Perform the wash cycle as described above in the section "Wash the system prior to
and after the measurement".
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7.3.2

Replacing the dosing device
1
2
3

Tube connection for wash solution
Valve
Dosing device, consisting of a piston and a glass
cylinder
Fixing screw
Drive rod
Connection for dosing tube

4
5
6

Fig. 29

Dosing device

symbol to open the Method window.

1.

Use the

2.

On the Lines tab, select any analysis line and, on the Sample transport tab, activate
the SSA 600 with automatic liquid pipetter option.

3.

Activate the settings with [Accept].

4.

Use the

5.

Click the [Change dispenser syringe] button.

symbol to open the Solid sampler/Alignment window.

The piston of the dosing device moves downwards. The software message "Insert a
new syringe!" appears.
6.

Unscrew the fixing screw (4 in Fig. 29).
Unscrew the dosing device (3 in Fig. 29) from the valve, carefully push the cylinder
downwards.

7.

Fasten the cylinder of the new dosing device to the connector of the valve.

8.

Screw the fixing screw for the piston finger tight to the drive peg.
Important: There is a risk of material damage if too much force is applied! Do not
screw the fixing screw too tightly.

9.

Confirm the software message with [OK].
The piston of the dosing device returns to the initial position.

10. In the Autosampler window, click on the [Initialize] button.

7.3.3

Replacing the dosing tube
1.

Switch off the AAS.

2.

Uninstall the SSA 600 and safely place it on a table.

3.

Remove the four fixing screws in the cover of the autosampler arm.

Solid Sampler SSA 600
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Fig. 30

4.

Loosen the screw on the guide of the dosing tube. Unscrew the dosing tube from the
dosing device. Pull the dosing tube out of the guide.

5.

Pull the new dosing tube (as shown in the figure below) through the slot in the
autosampler arm.

Fig. 31

6.

7.

Threading the dosing tube through the autosampler arm

Using tweezers, thread the dosing tube through the traverse.

Fig. 32
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Fixing screws in the cover (arrow)

Threading the dosing tube through traverse

Push the dosing tube as far as possible through the tube guide until it protrudes by
approx. 6 mm underneath, lock with the clamp nut.
Issue 10/2012
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Fig. 33

Threading the dosing tube through the tube guide

8.

Check the seating of the dosing tube in the guide of the autosampler arm and the
traverse. The dosing tube must fit easily in the traverse. Ensure that there are no loops
or kinks.

9.

Screw on the cover of the autosampler arm.

10. Hang the SSA 600 into the sample chamber of the AAS (→ section "Completion and
installation of the SSA 600 in the sample chamber" p. 9).
11. Check for correct adjustment (→ section "Aligning the SSA 600" p. 11).

7.4

Function test
In the Solid sampler/ Function tests window, you can check the individual functions of the
SSA 600.

Fig. 34

Solid Sampler SSA 600

"Solid sampler - Function tests" window (with ASpect CS/LS)
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Status/Buttons

Displays the SSA 600 status and the key pressed on the SSA 600
since the last request in the respective color (green, orange, red).
With [Update] another status request is performed and the key
display is updated.

Move to position

Moves to the position selected in the Pos. list field.

Rotate tray

Turns the sample tray to the selected position.

Transport

The SSA 600 conveys a platform from one position to the next start
and target position.
Activate the Take-up platform option if the gripper should take up a
platform.
Activate the Put-down platform option if the gripper should put down
the platform at the target site.

Gripper

Opens or closes the gripper.

Lower cannula

Only when using SSA 600 with automatic liquid dosing
Lowers the cannula over the dosing position to dose the liquid.

Balance

Determines the weight of a platform located on the tray at the set
position (Pos.).
Weighing with tare
The balance is tared before the weighing of the platform.
#1 shows the tare weight. #2 indicates the weight of the
platform (with dosed sample if applicable).
Internal calibration
During this calibration, the internal calibrating curve of
the balance is redetermined.
For this, first the balance is put back, the zero point is
determined and an internal weight then weighed. The
calibrating curve of the balance is determined from the
zero point and the internal weight.

Stress test

This test checks the alignment of the gripper to the sample trays, to
the furnace and to the balance in a test run.
The autosampler conveys two platforms (positions 1 and 2) to and fro
between the sample tray, balance and furnace. The number of
transport cycles can be entered in the Cycles input field.
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Technical data
SSA 600
Solid sampler for solid analysis
Number of samples

2 x 42 samples per sampler tray

Microbalance

Type: Sartorius WZ2PW
Weighing range:

500 mg

Resolution:

0.001 mg

Reproducibility:

≤ ±0.002 mg

Linearity:

≤ ±0.002 mg

Power supply

via AAS basic instrument

Mass

15 kg

Liquid dosing
Additional option for the SSA 600 for the dosing of liquid components
Number of sample cups

2 x 8 mL
6 x 1.5 mL

Dosing volume

Possible dosing volume: 2 – 500 µL
Recommended dosing volume: 5 – 50 µL

9

Wash bottle volume

0.25 L

Power supply

Via AAS basic instrument

Mass

3.5 kg

Waste disposal
At the end of its service life, the solid sampler SSA 600 and all its electronic components
must be disposed of as electronic scrap in accordance with valid regulations.

Solid Sampler SSA 600
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