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1

Notes for users
This manual describes the accessories for the SPECORD S600 spectrophotometer.

1.1

Notes on this manual
The following symbols for warnings and safety notices are used in the manual:
Danger!
This symbol must be strictly observed to protect against personal injury.
Danger! Hot surface!
Touching the hot surface can cause burns.
Caution!
This symbol must be strictly observed to prevent damage to the device.
Danger of electric shock if touched!
Note
This symbol must be observed to obtain correct measurement results.
The manual uses the following system:
• The numbering of the chapters and figures is consecutive.
• Each figure has its own caption.
• Working steps are numbered.
• Individual work steps are marked by a black square "".
• Menu and option sequences in the software are printed in bold and
connected by a forward slash "File / Save".
• Window and field names are printed in bold.
• Cross references are marked by an arrow (→ "Notes on this manual"
p. 5).

1.2

Safety instructions
The general safety instructions for the SPECORD S600 basic equipment apply
(→ Manual "SPECORD S600", section "Safety instructions").
Proper use
The SPECORD S600 including its original accessories must only be used for
the applications described in this instruction manual. The manufacturer does
not accept liability for any other use, including that of any individual modules
or components.
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This also applies to all service or repair work not carried out by authorized
service personnel. All warranty claims are also forfeited in this case.
Transport and storage!
Always use the packaging supplied for storage and transport!
Corrosion risk
Do not place the device immediately in the vicinity of aggressive vapor, e.g.
strongly corrosive acid or lye vapor! The vapor can corrode the terminals,
mechanical and optical components of the device.
Avoid the pollution of the sample chamber and accessories with strongly
corrosive substances! Use vapor-proof cells with sealing plug in this case.
Observe the specific instructions!
Instructions applying specifically for an accessory item are listed in the
corresponding chapter.
Caution! Contamination!
Never touch the optical mirrors of the accessories, if applicable!
Also observe the operating instructions and safety notices for the third party
system components supplied (e.g. liquid thermostats).

1.3

Caring for accessories
The accessories are predominantly maintenance-free. The following applies to
all accessories:
• Avoid contamination by handling sample substances with care.
• Wipe spilled samples or reagents immediately with an absorbent cloth.
• Do not expose the accessories to a corrosive atmosphere as it might
corrode.
• Where applicable, observe the additional care instructions for the
individual accessory items.
• Clean cells carefully after use.

1.4

The sample chamber design of the SPECORD S600
The sample compartment of the SPECORD S600 is open to three sides and
therefore easily accessible.
In most cases, accessories are fixed to the carrying rails by means of a simple
eccentric clamp.

6
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1

Lamp housing

3

Polychromator

Fig. 1-1

2

Sample compartment with carrying rails for
the installation of accessories

Design of the SPECORD S600

The standard equipment of the device includes the universal holder. It serves as
support for the use of various cell holders and the holder for solid samples.

Fig. 1-2

1

Adapter for cell holders

2

Base plate with feet and pressure
piece

Universal holder

Installing the universal holder

Fig. 1-3

SPECORD S600 accessories

1

Pressure piece (obstructed)

2

Adapter for cell holders

3

Feet

Universal holder installed in SPECORD S600
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1. Place the universal holder onto the support rods. The adapter plate points in
most cases to the lamp housing.
2. Press the base plate down.

 The universal holder engages with a click and is attached onto the
support rods.

3. After inserting and positioning the universal holder slide the cell or solid
sample holder onto the adapter plate.

1.5

Converting the sample chamber
Converting the support rods
The accessories require two different installation heights in the sample chamber.
The support rods must be converted accordingly.
1. Unscrew the support rods (rotate counterclockwise). Slide the support rod
forward and remove it from the sample chamber.
2. Insert the support rod into the bottom (or top) aperture in the sample
chamber wall. Place the support rod into the holder at the other sample
chamber wall and screw it back (rotate clockwise).
3. Repeat with the remaining support rod.

1

Support rods in the top position

2

Support rods in the bottom position

Fig. 1-4

8

Positions of the support rods in the sample chamber
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1.6

Alignment of accessories
Some of the accessories, e.g. the microcell holder, must be positioned very
accurately in the beam. For this purpose, start an energy measurement using
the measurement parameters listed below. Align the accessory unit the
measured energy has reached its maximum.
Open the measuring parameter window via the menu command Measurement/
Set Parameters.
Adjustment

Option/Input
General card

Energy

Display
Mode card
Fixed wavelengths

Activated

Wavelength

Approx. 500 nm
Transfer the selected wavelength to the field
Choice by clicking +.

Device card
Integration time

In the monitoring mode, adjust the integration
time: menu command Monitor / Autom.

Accumulation

5

Dark current correction

Activated

Interval card
Manual

Activated

Start request

Activated

Accessories card
Accessories

None

Note
First select the mode before optimizing the integration time. The optimal
integration times is different depending on whether you measure at fixed
wavelengths or as you scan a complete spectrum.
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2

Standard cell holder, 50 mm
The standard cell holder is designed for cells with a path length of up to 50 mm
and a width of 12.5 mm. The cells are radiated at a height of approx. 5 to
15 mm above the support level of the cell holder.

Layout

Fig. 2-1

1

Cell adapter

2

Guide

3

Contact surface for cells

Standard cell holder, 50 mm

Installing the cell holder in SPECORD S600


Slide the cell holder with the guide from above onto the adapter plate of the
universal holder.

Fig. 2-2

10

Installing the cell holder in SPECORD S600
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Inserting the cell correctly
1. Fill the cell with your sample at least 20 mm high.
2. Insert the cell tight against the contact surface of the cell holder (arrow in
Fig. 2-3).

Fig. 2-3

Cell inserted correctly in the cell holder

Note
One of the decisive factors for extinction measurement is the path length. It is
therefore important to place all samples during a measurement into the same
position and orientation. This prevents wedge or angle errors or the parallel
offset of the radiation, causing measuring errors.
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3

Cell holder, 100 mm
The cell holder is designed for standard cells with the following dimensions:
Path length:

1 – 100 mm

Cell width:

12.5 mm

The cells are radiated at a height of approx. 5 to 15 mm above the support level
of the cell holder.

Layout

Fig. 3-1

1

Guide

2

Contact surface for cells

3

Cell adapter

4

Leaf springs

Cell holder, 100 mm

Installing the cell holder in SPECORD


Slide the cell holder with the guide from above onto the adapter plate of the
universal holder.

Inserting the cell correctly
1. Fill the cell with your sample at least 20 mm high.
2. Insert the cell tight against the contact surface of the cell holder. The optical
surfaces of the cell (bare surfaces) are vertical to the measuring or
reference channel and are radiated. (→ section "Standard cell holder, 50
mm" p. 10; "Inserting the cell correctly").

12
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Cell holder, 10 mm, thermostated
In this cell holder temperature control is via a liquid thermostat.
Optionally the thermostated cell holder can be equipped with a magnetic stirrer.
The thermostated cell holder can be combined with other sample holders as
thermostated holder for flow cells in connection with the cartridge sipper system.
The cell holder for standard cells has the following dimensions:
Path length:

10 mm

Cell width:

12.5 mm

Minimum filling height

25 mm

Radiation height

5 – 15 mm

Temperature range:

up to 100 °C

Inside hose diameter:

4 mm

Outside hose diameter

6 mm

Layout
1

Fig. 4-1

Tube couplings
for temperature
control hoses

2

Guide

3

Cell duct

4

Cable with
connector for
magnetic stirrer

5

Control unit for
magnetic stirrer

Thermostated cell holder with 10 mm path length

Inserting the magnetic stirrer
The magnetic stirrer is an optional accessory. It can be retrofitted:
1. Undo the two knurled head screws at the bottom of the cell holder and
remove the floor plate.
2. Insert the coil of the magnetic stirrer into the square aperture at the floor of
the cell holder. The ribbon cable must be aligned with the base plate.
3. Attach the floor plate using the two knurled head screws. The spacer block
on the floor plate, which implements the correct cell height without the
stirrer inserted, must point outward.
4. Plug the connector of the magnetic stirrer into the socket of the control unit.
5. Connect the control unit to the mains supply.

SPECORD S600 accessories
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Cell holder, 10 mm, thermostated

Fig. 4-2

Retrofitting the magnetic stirrer

Installing the thermostated cell holder in the sample chamber
1. Using the thermostating tubes, connect the inlet and outlet connectors (1 in
Fig. 4-1) of the thermostated cell holder to the external fluid thermostat.
2. Slide the cell holder with the guide from above onto the adapter plate of the
universal holder.

Inserting the cell
1. Fill the cell with your sample at least 20 mm high.
2. When using the magnetic stirrer:
Insert a magnetic rod into the cell and set the stirring frequency at the
control unit using the rotary knob.
3. Insert the cell into the aperture of the cell holder. The optical surfaces of the
cell (bare surfaces) are vertical to the measuring or reference channel and
are radiated.

14
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Cell holder, 50 mm, thermostated
In this cell holder temperature control is via a liquid thermostat.
The cell holders are designed for standard cells with the following dimensions:
Path length:

up to 50 mm

Cell width:

12.5 mm

Minimum filling height

20 mm

Radiation height

5 – 15 mm

Temperature range:

up to 100 °C

Inside hose diameter:

4 mm

Outside hose diameter:

6 mm

Layout
1

Guide

2

Contact surface for cells

3

Cell adapter with leaf spring

4, 5 Tube couplings for temperature control

Fig. 5-1

Thermostated cell holder, 50 or 100

Installing the thermostated cell holder in the sample chamber
1. Using the thermostating tubes, connect the inlet and outlet connectors (4, 5
in Fig. 5-1) of the thermostated cell holder to the external fluid thermostat.
2. Slide the cell holder with the guide from above onto the adapter plate of the
universal holder.

Inserting the cell
1. Fill the cell with your sample at least 20 mm high.
2. Insert the cell tight against the contact surface of the cell holder. The optical
surfaces of the cell (bare surfaces) are vertical to the measuring or
reference channel and are radiated. (→ section "Standard cell holder, 50
mm"; "Inserting the cell correctly").
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Holder for round cells
The holder is used to accept round cells or ampules (cell tests) or reagent
tubes.
Cell diameter

11 mm to 16 mm

Cell height

40 mm to 70 mm

Minimum filling height

20 mm

Layout

Fig. 6-1

1

Guide

2

Prismatic contact surface

3

Spring rocker

Round cell holder

The round cells are pressed by the spring rocker into the prismatic cell adapter.

Installing the round cell holder in the sample chamber


Slide the cell holder with the guide from above onto the adapter plate of the
universal holder.

Inserting the round cell
1. Pull back the spring rocker.
2. Place the round cell into the adapter.
3. Carefully replace the spring rocker.

 The round cell is positioned correctly by the prismatic contact surfaces.
Note
Some manufacturers of cell tests place a line marking on the round cells.
These round cells must be positioned in the cell holder in such a way that the
marking is exactly in the measuring beam direction.
If this marking is missing, you should carry out multiple measurements and
rotate the cell in between the measurements to avoid path length errors
during high precision measurements.

16
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Fig. 6-2
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Holder for microcells (variable path length)
The holder for microcells is adjustable and can accept cells with different path
length.
The holder is designed for cells with the following dimensions:
Path length:

1, 2, 5 and 10 mm

Cell width:

12.5 mm

Radiation height

8.5 mm

Layout

Fig. 7-1

1

Guide

2

Locking screw

3

Knurled head screw for locking the
slide

4

Slide

5

Hole positions of the slide

6

Horizontal adjustment screw

7

Leaf springs

Holder for microcells with variable path length

Installing the holder for microcells
1. Adjust the slide in accordance with the cell path length.
Unscrew the knurled head screw at the slide (3), place the slide (4) into one
of the hole positions provided and fasten it with the knurled head screw.
2. Slightly unscrew the locking screw at the holder (2) to prevent jamming
when inserting the holder.
3. Slide the cell holder with the guide from above onto the adapter plate of the
universal holder.
4. Tighten the locking screw (2) to secure the holder relative to the beam path.
5. Insert an empty cell or one filled with solvent into the holder. The cell is
pressed by the leaf spring (7) into the cell guide.
6. Create a measurement parameter file using the parameters described in
Section "Alignment of accessories" p.9.
7. Start the measurement. Adjust the cell holder transverse to the beam path
by moving the cell adapter with the aid of the knurled head screw (6) during
repeated measurements. Repeat the process until a maximum energy value
is achieved.

18
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Fig. 7-2

Holder for microcells (variable path length) installed

Inserting the cell
1. Fill the cell with the sample.
2. Insert the cell into the cell holder. The optical surfaces of the cell (bare
surfaces) are vertical to the measuring or reference channel and are
radiated.

 The cell is held reproducible by the lateral spring and the spring on the
slide.
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Adjustable cell holder for microcells
The holder for microcells is adjustable and can accept cells with radiation
heights of 8.5 and 15 mm.
The holder is designed for cells with the following dimensions:
Path length:

10 mm

Cell width:

12.5 mm

Radiation height

8.5 and 15 mm

Layout

Fig. 8-1

1

Guide

2

Vertical adjustment screw

3

Horizontal adjustment knurled
head screw

4

Headed dowel to adjust the
radiation height

5

Cell duct

6

Knurled head screw for
fastening the holder

7

Spring catch

Adjustable holder for microcells with variable radiation height

Installing the holder for microcells
1. Dependent on the radiation height of the microcell used, fit the headed
dowel (4) in the cell duct:
Radiation height 15 mm:

Remove the headed dowel

Radiation height 8.5 mm:

Screw the headed dowel in finger-tight

2. Slightly unscrew the locking screw at the holder (6) to prevent jamming
when inserting the holder.
3. Slide the cell holder with the guide from above onto the adapter plate of the
universal holder.
4. Tighten the locking screw to secure the holder.

Adjusting the cell holder
When the holder is used for the first time, or when the adjustment has been
changed, it is advisable to realign the cell.
1. Open the shutter to observe the transmitting beam.
On the Windows taskbar, click the [Start] button. Activate the menu
function Programs / WinASPECT / Service S600. This will bring up the
Service Check dialog box, the diagnostic utility of the device driver
software.

20
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Choose the menu command Beam position / Halogen lamp to open the
shutter.
2. For inspection, hold a broad strip of paper behind the cell holder and
observe the transmitting beam. Successively, turn the screws for vertical
adjustment (2) and for horizontal adjustment (3) until the maximum beam
intensity has been reached.
For fine alignment, take an energy measurement:
3. Create a measurement parameter file using the parameters described in
Section "Alignment of accessories" p.9.
4. Start the measurement. Adjust the cell holder at right angles to the beam by
displacing the cell holder by means of knurled screw (3) until you have
found the maximum energy value.
5. Then, turn adjusting screw (2) to adjust the cell holder vertically until the
maximum energy has been found.

Fig. 8-2

Holder for micro cells (adjustable) installed

Inserting the cell
1. Fill the cell with the sample.
2. Insert the cell into the cell holder. To do so, pull out the spring catch (7)
slightly. The optical surfaces of the cell (bare surfaces) are vertical to the
measuring or reference channel and are radiated.

 The cell is pressed reproducible against the contact surface by the
spring.
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Holder for cylindrical cells
This holder is used to accept cylindrical cells. It is available in two designs for
cells up to 50 mm and 100 mm path length. The holder is designed for cells with
the following dimensions:
Path length:

Up to 50 or 100 mm

Cell diameter:

22 mm

Layout

Fig. 9-1

1

Support rods

2

Guides

Holder for cylindrical cells

Installing the cell holder in SPECORD


Slide the cell holder onto the adapter plate of the universal holder.

Inserting the cylindrical cell
1. Fill the cell with the sample.
2. Place the cell onto the support rods.
3. Slide the cell against the stop plate of the cell holder.

Fig. 9-2

22

Holder for cylindrical cells installed
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Holder for 100 mm absorption tube
Absorption tubes can be used to measure liquid or gaseous samples for which
a path length of 100 mm is required. The tube holders position the absorption
tube to the beam path. In addition, two universal holders are required.

Layout

1

Holder

2, 7 Quartz window

4

Plugs

5

Glass body of the absorption tube

3, 6 Mounts with sealing rings

Fig. 10-1

Absorption tube with holders

Inserting holders and absorption tube into SPECORD S600
1. Place the first universal holder onto the support rods. The adapter plate
points to the lamp housing.
2. Place the second universal holder onto the support rods the adapter plate
pointing to the polychromator.
3. Slide one holder each from the top onto the adapter plates of the universal
holders.
4. Move the second universal holder to allow the absorption tube to rest on the
holders.
5. Place the absorption tube onto the holders.
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6-cell changer
The 6-cell changer is an automatic sample changing system for max. 6
standard cells. The linear layout of the cells in the sample block ensures that all
cells are radiated with the same optical conditions. This leads to a high
measuring accuracy and a very good reproducibility between measuring
positions.

Design versions
The 6-cell changer is supplied in the following designs:
• Cell changer for cells with variable path length, sample block for cells with
10, 20, 40 and 50 mm path length, non-thermostated, without stirrer
• Cell changer for cells with 10 mm path length, thermostated via external
thermostats
• Cell changer for cells with 10 mm path length, thermostated via external
thermostats and magnetic stirrer

Layout

Fig. 11-1
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1

Cell block

2

Slide

3

Step motor

4

Base plate with guide
rails

5

Interface cable to
SPECORD S600

6-cell changer for cells with variable path length
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1

Connection for magnetic stirrer (optional)

2

Control unit for magnetic stirrer (optional)

3

Step motor

4

Hoses for thermostat connection
(optional)

Fig. 11-2

5

Interface cable to connect to SPECORD
S600

6

Base plate with guide rails

7

Stop bolt

8

Cell block with insulation

6-cell changer, thermostated, with magnetic stirrer

11.1 Installing the 6-cell changer in the sample chamber
This section describes the installation of a thermostated 6-cell changer with
magnetic stirrer. If your cell changer does not feature the temperature control or
stirrer, skip the item in the description.
Caution! Laying the connection!
Lay the supply cables for the connections to SPECORD S600, the water
thermostats and the magnetic stirrer without them protruding into the beam
path in the sample chamber.
Lay the water hoses to the thermostats without tension! The cell block of the
cell changer must move freely.
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Fig. 11-3

6-cell changer installed

Screw the support rods in the sample chamber into the bottom position (→
section "Converting the sample chamber" p. 7).
Connecting the thermostat


Connect the hoses (4 in Fig. 11-2) to a thermostat.

Inserting the cell changer
1. Place the cell changer onto the support rods.
2. Slide the cell changer up to the stop against the front sample chamber wall.
3. Press down the cell changer on the rear side until it engages on the support
rods with a click.
4. Connect the connector to the connection ACC I on the rear of SPECORD
S600.
Connecting the magnetic stirrer


Connect the cable (1 in Fig. 11-2) to the stirrer control unit. Connect the
control unit to the mains supply.

Switching on the SPECORD S600
1. Switch on the SPECORD S600 and start WinASPECT.
2. Open the measuring parameter window via the menu command
Measurement / Set Parameters or by clicking on

in the toolbar.

3. Go to the tab Accessories. Select 6-cell changer from the list box.

Adjusting the 6-cell changer
To position the cells optimally within the beam path the cell changer can be
adjusted with the aid of a computer. An adjustment is necessary in case of
• the first use of the changer
• after a wavelength calibration, and
• after transporting the SPECORD S600
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1. Install the empty cell changer in the sample chamber.
2. Switch the SPECORD S600 on, start the software
WinASPECT and carry out a device initialization via the menu command
Measurement / Initialize Device.
3. With
in the toolbar open the measuring parameter window with the tab
Accessories. Select 6-cell changer from the list box.
4. If the subsequent measurement is carried out with standard cells or semimicrocells carry out an adjustment with an empty cell changer.
If microcells are used during the subsequent measurements, place a waterfilled cell in each of the 6 positions for the adjustment.
5. Start the automatic adjustment by clicking on the button [Adjustment].

Removing the cell changer from the sample chamber
Removing the cell changer
1. Move the cell changer into position 4. The cell block is centered on the base
plate.
2. Disconnect the connector from the connection on the rear of SPECORD
S600.
3. Pull up the cell changer on the rear side of the base plate until it disengages
from the clamp with a click.
4. Lift the cell holder free.
Disconnecting the thermostat


Disconnect the hoses from the thermostat.

Disconnecting the magnetic stirrer


Disconnect the control unit of the stirrer from the mains supply. Unscrew the
cable and the control unit.

Measurements with the 6-cell changer
The measuring parameter configurations and various operating modes are
identical for all cell changers available for the SPECORD S600. A detailed
description is available in chapters "Configuring parameters for the cell
changer" p. 33 and "Carrying out measurements with the cell changer " p. 34.
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8-cell changer
The 8-cell changer is an automatic sample changing system for eight standard
cells.

Design versions
The following additional options are available for the 8-cell changer:
• Magnetic stirrer
• Temperature control using external thermostats
The design of the cell changers is fully configured at factory and an only be
retrofitted by customer service.

Technical data
Cells

Path length:

10 mm

Cell width:

12.5 mm

Minimum filling height

25 mm

Radiation height

5 – 15 mm

Temperature
control

By way of external thermostats

Magnetic stirrer

Power supply

230 V

Layout

1

Connection for magnetic stirrer (optional)

2

Interface cable to connect to SPECORD
S600

6

Base plate with guide rails

3

Cell block with insulation sleeve

7

Stop bolt

4

Step motor

8

Control unit for magnetic stirrer (optional)

Fig. 12-1
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5

Hoses for thermostat connection
(optional)

Layout of the 8-cell changer
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12.1 Installing the 8-cell changer in the sample chamber

Fig. 12-2

8-cell changer in SPECORD S600

This section describes the installation of a thermostated 8-cell changer with
magnetic stirrer. If your cell changer does not feature the temperature control or
stirrer, skip the item in the description.
Caution! Laying the connection!
Lay the supply cables for the connections to SPECORD S600, the water
thermostats and the magnetic stirrer without them protruding into the beam
path in the sample chamber.
Lay the water hoses to the thermostats without tension! The cell block of the
cell changer must move freely.
Screw the support rods in the sample chamber into the bottom position (→
section "Converting the sample chamber" p. 7).
Connecting the thermostat


Connect the hoses (5 in Fig. 12-1) to a thermostat.

Inserting the cell changer
1. Place the cell changer onto the support rods.
2. Slide the cell changer up to the stop against the wall of the lamp housing.
3. Press down the cell changer on the rear side until it engages with a click.
4. Connect the connector to the connection ACC I in the rear of the S600.
Connecting the magnetic stirrer


Connect the cable (1 in Fig. 12-1) to the stirrer control unit. Connect the
stirrer control unit to the mains supply.

Switching on the SPECORD S600
1. Switch on the SPECORD S600 and start WinASPECT.
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2. Open the measuring parameter window via the menu command
Measurement / Set Parameters or by clicking on

in the toolbar.

3. Go to the tab Accessories. Select 8-cell changer from the list box.

Adjusting the 8-cell changer
To position the cells optimally within the beam path the cell changer is adjusted
with the aid of a computer.
An adjustment is necessary in case of
• the first use of the changer
• after a wavelength calibration, and
• after transporting the SPECORD S600
1. Install the empty cell changer in the sample chamber.
2. If the subsequent measurement is carried out with standard cells or semimicrocells carry out an adjustment with an empty cell changer.
If microcells are used during the subsequent measurements, place a waterfilled cell in each of the 8 positions for the adjustment.
3. Switch on the SPECORD S600 and then start WinASPECT.
4. With the menu command Measurement / Initialize Device carry out a
device initialization.
5. Clicking on
in the toolbar open the measuring parameter window and
go to the tab Accessories. Select 8-cell changer from the list box.
6. Start the automatic adjustment by clicking on the button [Adjustment].

Removing the cell changer from the sample chamber
Removing the cell changer
1. Move the cell changer into position 5. The cell block is centered on the base
plate.
2. Disconnect the connector from the connection on the rear of the S600.
3. Pull up the cell changer on the rear side of the base plate until it disengages
from the clamp with a click. Lift the cell holder free.
Disconnecting the thermostat


Disconnect the hoses from the thermostat.

Disconnecting the magnetic stirrer


Disconnect the control unit of the stirrer from the mains supply.
Unscrew the cable and the control unit.

Measurement with the 8-cell changer
The measuring parameter configurations and various operating modes are
identical for all cell changers available for the SPECORD S600. A detailed
description is available in chapters "Configuring parameters for the cell
changer" p. 33 and "Carrying out measurements with the cell changer " p. 34.
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Cell carousel
The cell carousel is an automatic sample changing system for 15 cells. The cell
carousel is suitable for the following cells:
Path length:

10 mm

Cell width:

12.5 mm

Minimum filling height

25 mm

Radiation height

5 – 15 mm

Layout

1

Cell plate

5

Contact pin

2

Drive unit

6

Interface cable to connect to SPECORD
S600

3

Base plate with drive

4

Clamping lever (not in models with fixed
clamps)

Fig. 13-1

Layout of the cell carousel

Installing the cell carousel in SPECORD S600
1. Screw the support rods in the sample chamber into the bottom position (→
section "Converting the sample chamber" p. 7).
2. Place the cell changer onto the support rods.
3. Slide the base plate against the lamp housing until the contact pin touches
the sample chamber wall.
4. With clamping lever:
Move the clamping lever to the back.
Without clamping lever:
Press down the base plate of the cell holder until it engages on the support
rods with a click.
5. Connect the cell carousel to the connection ACC I on the rear of the
SPECORD S600. Ensure that the cable does not protrude into the beam
path.
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6. Place the cell plate onto the drive unit. Rotate the sample plate until it
engages in the groove.
7. Screw the sample plate onto the drive unit using the knurled head screw
supplied.
8. Switch on the SPECORD S600 and start WinASPECT.
9. Open the measuring parameter window via the menu command
Measurement / Set Parameters or by clicking on

in the toolbar.

10. Go to the tab Accessories. Select Cell carousel from the list box.

 The cell carousel is now fully mounted and ready for measurements.

Fig. 13-2

Cell carousel fully mounted

Measurements with the cell carousel
The measuring parameter configurations and various operating modes are
identical for all cell changers available for the SPECORD S600. A detailed
description is available in chapters "Configuring parameters for the cell
changer" p. 33 and "Carrying out measurements with the cell changer " p. 34.
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14

Measurement with the cell changer

14.1 Configuring parameters for the cell changer
To perform measurements with a cell changer switch on the SPECORD S600
and start WinASPECT. Open the measuring parameter window via the menu
command Measurement / Set Parameters. Go to the tab Accessories and
select the respective cell changer from the list box.
The dialog boxes for the cell changers are largely identical. They only differ in
the number of samples.
Define the following parameters for the control of the cell changers:
• Sample assignment of the cell changer
• Option of the measuring start
• The cell change during kinetic (cyclical) measurements

Fig. 14-1

Measuring parameter tab Accessories with configurations for 6-cell
changers

Parameter

Description

1st position

Using the slider set the position of the first sample in the
cell changer.

Last position

Using the slider set the position of the last sample in the
cell changer.

1st position –
reference

The sample at the “1st position" selected above is treated
as a reference sample.
The reference measurement is automatic after the start of
the measurement at this sample.
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Manual start of
every position

Prior to the measurement of each cell a prompt is issued.
Only after this prompt has been acknowledged will the
actual sample measurement start.
This option can e.g. be used for kinetic measurements to
start the measurement immediately after adding the start
substance.

Slow time scan

If enabled the measuring data are recorded in the mode
"slow kinetics" (see section "Kinetic measurements with
the cell changer" p. 35).

Peltier
temperaturecontrolled

To be activated when using a Peltier temperaturecontrolled cell changer.

Using the buttons move the cell changer via software-control to a specific
position or start the adjustment:
Button

Description

[Pos.1]

Move the cell holder to position 1.

[Pos. +1]

Move the cell holder to the next position.

[Adjustment]

Start the adjustment (see section "Adjusting the 6-cell
changer" p. 26)
(There is no adjustment for the cell carousel).

14.2 Carrying out measurements with the cell changer
Measurement without reference sample in the cell changer

11. Insert the reference sample into the first cell position. Activate the option 1st
position – reference.
The reference measurement is then integrated in the normal sample
measurement process.
12. Populate all remaining positions of the cell changer without gaps up to the
"last sample" position.
13. Start the sample measurement with
in the toolbar or with the menu
command Measurement / Measurement.
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Kinetic measurements with the cell changer
The cell change during kinetic measurements takes place in two different
modes adapted to the reaction speed.
1

2

6

Mode for fast reaction kinetics

Fig. 14-2

1

2

6

Mode for slow reaction kinetics

Modes for the cell change during kinetic reactions

Mode for fast reaction kinetics
For fast kinetics the complete reaction in a cell is tracked. This is followed by a
change to the next cell and the reaction start in this cell. Each cell is processed
in this way.
The measuring start in each cell takes place via a separate start command
(Start request) to have enough time to add the start reagents to the sample.
In this type of cell change up to four intervals with different measuring times can
be configured.
Example for the measuring parameter configuration for an adapter of fast
kinetics using a 6-cell changer:
Mode for slow reaction kinetics
For slow kinetic reactions a measurement is carried out in each cell as part of
a cycle. During the next cycle the measurements are repeated in each cell,
which continues until the end of the total measuring period.
Kinetics can be recorded at fixed wavelengths or by scanning an entire
spectrum. The following must be considered in the measuring parameter
configuration:
Mode tab
Parameter

Settings

Time scan

Measurements are recorded at fixed wavelengths.
Choose the desired wavelengths from the list box.
The settings for kinetics are made on the Mode tab.

Spectrum

An entire spectrum will be scanned.
The settings for kinetics are made on the Interval tab.

Mode tab or Interval tab
When scanning an entire spectrum select option Time controlled on the
Interval tab.
Start request

When activated the measuring start in each cell takes
place via a separate start command.

Waiting time

If necessary, set period before commencing the first
measurement in the sample series.
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Option: equidistant intervals
Time intervals

Number of measurements in one interval with a defined
time interval between measurements (entry field displayed
below).With less than four different intervals, enter 0 in the
entry fields, which will not be used.

Time

Time between two successive measurements in the
partial section

Option: non-equidistant intervals
Time intervals

Number of intervals

Term

Mathematical term for the calculation of time intervals

Start interval

Period of first interval

Interval times

Display of calculated time intervals

Accessories tab
Parameter

Settings

Manual start

Enabling the checkbox manual start remains without
effect.

Slow time scan

Enable when recording slow kinetics.

Example for the measuring parameter configuration for fast kinetics recording
using a 6-cell changer on the tab Interval:
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15

Peltier-tempered accessories

15.1 General safety instructions for Peltier-tempered
accessories
The following safety instructions apply to all Peltier-tempered accessories:
Warning! Electric shock at the temperature control unit and heat
exchanger!
Disconnect the mains plug before opening the device or removing the covers!
Components carrying mains or high voltages may be exposed.
The mains plug must only be inserted into a shock-proof socket to guarantee
protection class I (protective conductor connection) for the device. The
protective effect must not be invalidated by the use of an extension line which
does not have a protective conductor.
Warning! Correct fuses!
Only fuses of the type specified must be used.
Warning! Do not operate in explosive environments!

Warning! Hot surface!
Allow the cells to cool down sufficiently after operation before changing them!
There is a risk of burns.
Caution! Heat build-up!
Heat build-up can cause overheating and faults in the device.
Ensure that the air vents of the temperature control unit are kept
unobstructed!
Caution! Water!
Prevent any liquid from entering the control unit. The device could be
damaged.
In particular, do not place any glasses or other containers with liquid on the
device.
When working with watery systems at temperatures below freezing there is a
risk of destroying the cells due to the expansion of the ice.
If you place the control unit and heat exchanger on top of each other, place
the control unit on top of the heat exchanger.
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15.2 Peltier temperature-controlled cell holder, air-cooled
The Peltier-tempered cell holder allows the temperature control of cells with the
dimensions 12,5 x 12,5 x 45 - 46 (L x W x H in mm) and 10 mm path length.
The temperature control of the cell holder is carried out via a separate control
unit. The rear of the Peltier element is air-cooled via a heat exchanger with
cooling ribs.
As control sensor a Pt100 sensor is used and positioned at the bottom outer
corner of the cell block. The cell holder further features two additional sensors
for the optional registration of the holder or cell temperature.
The cell sensor is designed specifically for standard cells with round plugs from
PTFE and can remain in the cell during the optical measurement.
The cell holder is equipped with a magnetic stirrer by default to achieve a fast
and even temperature distribution in the cell. The stirring speed is set at the
temperature control unit.

Safety instructions for the use of the Peltier-tempered cell holder
The Peltier-tempered cell holder has been constructed and tested in
accordance with the following standards and guidelines:
• DIN EN 61010-1 (IEC 1010-1)
• DIN EN 55011 class B
• DIN EN 61326-1
• DIN EN 61000-3-2
• DIN EN 61000-3-3
It left Analytik Jena AG in a sound condition. To maintain this condition and
ensure safe operation observe the safety instructions and the notices marked
with symbols:
Caution! Safety instructions!
When working with the Peltier-tempered cell holder observe the safety
instructions in Chapter "General safety instructions for Peltier-tempered
accessories" p.37.

15.2.1

Technical data and layout
Principle

Thermoelectric heating and cooling

TEC rear cooling

air-cooled

Guaranteed controlled temperature PTC 100 with heat exchanger Typ A
+10...+60 °C
range at 25 °C ambient
temperature
PTC 100 with heat exchanger Typ B
-5...+105 °C
Preset range of block temperature -20 +105 °C
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Preset accuracy

0.1 °C

Display accuracy

0.1 °C

Control accuracy

+/- 0.1 °C
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Layout
12
13

11
10

9
14
8

7
6
5

4
15
1

3

Cell block with insulation

9

Cover cap

2

Cell with cell temperature sensor

10

Contact cap

3

Spacing pin

11

Lock screw for contact cap

4

Connectors for connection to the

12

Heat transfer device

control device

13

Heat-exchanger housing with

5

Right guide rail stop

6

Quartz window

14

Clamping lever

7

Lock screws

15

Pressure plate

8

Recess

Fig. 15-1

15.2.2

2

1

intake slots

Peltier temperature-controlled cell holder, air-cooled

Installing the cell holder in the sample chamber
The carrying rails of the sample compartment should be in their top position for
the installation of this accessory.
1. Slightly inclining the cell holder backward put it onto the carrying rails so
that the cell support faces the lamp housing.
2. Push the cell holder towards the right-hand wall of the sample chamber as
far as it will go (lamp side).
3. Throw the clamping lever (14) to the left to clamp the holder to the carrying
rails.
4. Connect the cell holder to the temperature control unit (→ Section
"Temperature control unit for Peltier-tempered accessories", p.60).
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Inserting the cell
1. Turn the cover cap (9 in Fig. 15-1) until the opposite recesses (8 in Fig.
15-1) are in line with the lock screws (7 in Fig. 15-1).
2. Pull the cover cap upward and carefully put the cell into the block.
3. Finally, reattach the cover cap to the cell block.
Note
Closing the cell block prevents the cell from being steamed up when working at
temperatures below room temperature. Besides, this ensures the temperature
constancy over the entire temperature range as specified.
You need not lock the cap unless you use the cell-temperature sensor. To lock
the cap, slightly twist it.

15.2.3

Using the cell sensor
The temperature control is optionally carried out via the sensor in the cell block
or the cell sensor.
Caution! Fragile sensor!
Do not use force when placing the sensor. It is not necessary to press the
sensor in place because it receives enough pressure from the contact pins in
the cover cap.
Caution! Flashing temperature display!
If the temperature display in the control unit (Fig. 15-20 p. 62) flashes, either
the cell sensor is not properly connected to the connection socket or the
sensor is faulty.

Fig. 15-2

1

Cell sensor

2

Cover cap of the cell holder

Cell sensor

1. Seal a standard cell with round plug with the cell sensor supplied.
2. Place the cell into the cell block and close it with the cover cap.
3. Turn the change-over switch at the control unit to "cell".
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Extending the immersion depth of the sensor
The contact cap is equipped with a set screw in the cover cap. By loosening this
screw it is possible to vary the immersion depth of the contact pins in the cover
cap by a maximum of 4 mm. This permits the use of the cell sensor within a
certain range also when using non-standardized cells.

Sensors for ultra-microcells
A special sensor is available for ultra-microcells. For this purpose, the cover cap
must be replaced. A conversion kit, consisting of a screwdriver, cover cap and
cell sensor, is available to order.

Fig. 15-3

Conversion kit for ultra-microcells

1. Using the screwdriver loosen the set screw in the cover cap.
2. Pull the cover cap for the standard cell off the contact cap.
3. Slide the cover cap for ultra-microcells onto the contact cap and tighten the
set screw.

Fig. 15-4

15.2.4

1

Cell sensor for ultra-microcells

2

Cover cap

3

Set screw

Cover cap and cell sensor for ultra-microcells

Temperature control
After switching on the temperature control unit, initially the temperature set
there is approached as a start temperature (→ see section "Temperature
control unit for Peltier-tempered accessories" p. 60).
After starting the measurement all subsequent temperature control is based on
the measuring parameters configured in WinASPECT.
Switch on the SPECORD S600 and start WinASPECT. Open the measuring
parameter window via the menu command Measurement / Set Parameters or
by clicking on the corresponding icon in the toolbar.
Go to the tab Accessories. Select Peltier temperature-controlled cell holder
from the list box. Click on the Setup button to make inputs.
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For temperature control the three temperature modes Fix temperature mode,
Simultaneous and Cyclic temperature mode are available:
Mode

Description

Fix

Activation of a constant temperature. The measurement is
taken after the target temperature has been reached.

Simultaneous

Performs heating up and cooling down from a starting
temperature to a final temperature at specified heating or
cooling rate.
Measured values are recorded at constant temperature
intervals.

Cyclic

Activation of defined temperature values (max. 200). The
measurement is taken when the temperature has been
reached.

The temperature control is optionally carried out via the sensor in the cell block
or the cell sensor (also set the change-over switch at the temperature control
unit accordingly).

Fix temperature control

Fig. 15-5
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To activate and hold a constant temperature, select the mode Fix and carry out
the following configuration.
Parameter /
button

Description

Temperature
accuracy

Set the accuracy of the temperature control.
Range: 0.1°C ... 2°C

Fix
temperature

Set target temperature.

Waiting time
before Measure

Waiting period after reaching the target temperature until
the start of the measurement.

Simultaneous temperature control

Fig. 15-6

Measuring parameter configuration for Peltier-tempered cell holders temperature control: Simultaneous

For measurement recording during the heating or cooling from the start to the
end temperature with a preset heating or cooling rate set the mode to
Simultaneous:
Parameter / button

Description

Start temperature

Temperature during the 1st measurement

End temperature

Temperature during the last measurement

Measure every... °C

Temperature interval during which a measurement
should take place.

Gradient

Heating or cooling rate

Cuvette
measurement
sensor active

If enabled the temperature control is via the cell
sensor directly in the sample, otherwise via the sensor
in the cell block.

Cooling down after
ramp

If enabled the sample is moved to and held at this
temperature after the end temperature has been
reached. The standby temperature must be entered in
the adjacent input field.
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Cyclical temperature mode
In this temperature mode you can activate up to 200 temperature values. The
measurement is taken each time when the temperature stage has been
reached. Select the mode Cyclic in the window Peltier temperature-controlled. Click on the Setup button and carry out the following configuration in the
window Cyclic temperature mode:
Window Peltier temperature-controlled

Window Cyclic temperature mode
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The table in the window Cyclic temperature mode contains the temperatures
to be activated, the waiting time between reaching the temperature and the
start of the measurement, and the option to start a measurement at the
respective temperature stage (Opt. measurement). The number of activated
temperature values is entered in the input field Count of temp. values. The
table rows are created in accordance with this number.
The parameters of the temperature stages can be edited individually in the table
rows or defined automatically using the checkboxes and input fields.
Parameter /
button

Description

Temperature
accuracy

Set the accuracy of the temperature control.
Range: 0.1°C to 2°C

Count of temp.
values

Number of temperatures to be activated.

Constant waiting
period

If enabled, the same waiting period will apply between
reaching the target temperature and the measurement
for each temperature stage. The waiting period must be
entered in the adjacent input field.

Every opt.
measurement

If activated, an optical measurement is carried out at
each temperature stage.

Cuvette
measurement
sensor active

If enabled the temperature control is via the cell sensor
directly in the sample, otherwise via the sensor in the
cell block.

from no. to no.
diff. °C

Modify the temperature by the same temperature
difference across a specific range.
From No. Number of the first temperature stage
To No.
Number of the last temperature stage
Temp. difference °C
Temperature difference between the
individual temperature stages
Transfer the inputs to the table.

15.2.5

[Insert]

Inserts an additional cell (additional temperature range)
at the selected location of the table.

[Delete]

Deletes a selected table cell.

Care
The cell holder is largely maintenance-free.
• Handle sample substances carefully to avoid contamination especially
inside the cell block.
• If despite all care sample substance is spilt, instantly wipe it away with
absorbent cloth or paper.
• If despite all care the cell holder should become contaminated (e.g. by
sample substance), you may clean the interior of the cell block with
ethanol or water plus a dash of a detergent. On the bottom of the base
plate there is a M4 Allen screw for draining the washing liquid.
• Store the cell holder in the storage container supplied.
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15.3 Peltier-tempered cell holder with external heat
exchanger

Fig. 15-7

Peltier-tempered cell holder with temperature control unit and heat
exchanger

The Peltier-tempered cell holder allows the temperature control of cells with the
dimensions 12.5, x 12.5 x 46 - 46 (L x W x H in mm) and 10 mm path length
The temperature control of the cell holder is carried out via a separate control
unit. As control sensor a Pt101 sensor is used and positioned at the bottom
outer corner of the cell block. In addition to the control sensor the cell holder
further features another Pt101 for the optional registration of the holder or cell
temperature.
The recooling of the Peltier element is via a heat exchanger.
The cell sensor is designed specifically for standard cells with round plugs from
PTFE and can remain in the cell during the optical measurement.
The cell holder is equipped with a magnetic stirrer by default to achieve a fast
and even temperature distribution in the cell. The stirring speed is set at the
temperature control unit. Optimum stirring of the sample is achieved when using
magnetic stirring rods with a diameter of 3 mm and a length of 6 – 8 mm.

46

Edition 09/2014

SPECORD S600 accessories

Peltier-tempered accessories
Peltier-tempered cell holder with external heat exchanger

Safety instructions for the use of the Peltier-tempered cell holder with
heat exchanger
The Peltier-tempered cell holder has been constructed and tested in
accordance with the following standards and guidelines:
• DIN EN 61010-1 (IEC 1010-1)
• DIN EN 55011 class B
• DIN EN 61326-1
• DIN EN 61000-3-2
• DIN EN 61000-3-3
It left Analytik Jena AG in a sound condition. To maintain this condition and
ensure safe operation observe the safety instructions and the notices marked
with symbols:
Caution! Safety instructions!
When working with the Peltier-tempered cell holder observe the safety
instructions in Chapter "General safety instructions for Peltier-tempered
accessories" p.37.

15.3.1

Technical data and layout
Technical data
Principle

Thermoelectric heating and cooling

TEC rear cooling

water-cooled by connection to a heat
exchanger

Guaranteed controlled
temperature range at 25 °C
ambient temperature *

PTC 101 with heat exchanger:
-5°C...+ 105°C

Preset range of block
temperature

PTC 101 with heat exchanger:
-20°C...+105°C

Preset accuracy

0.1 °C

Display accuracy

0.1 °C

Control accuracy

+/- 0.1 °C
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Layout of the Peltier-tempered cell holder with heat exchanger

1
2

Connections to the temperature control unit;
and connection to the heat exchanger
Locking screws to fasten
the cover cap

3

Cover cap

4

Hoses for connection to the heat exchanger

Fig. 15-8

15.3.2

5

Contact pin

6

Quartz window

7

Cell block with insulation

8

Base plate

9

Clamping lever (in some models
only)

Peltier-tempered cell holder with heat exchanger

Installing the cell holder in the sample chamber
Lay the connection cables carefully!
The connection cables and cooling hoses must be laid without tension.
Tensile stress on the electrical cables and kinking of the cooling water hoses
must be precluded.
The cooling water hoses and connection cables must not protrude into the
optical path of the beam path.
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Inserting the cell holder in the sample chamber

Fig. 15-9

Peltier-tempered cell holder installed in SPECORD S600

1. Screw the support rods in the sample chamber into the top position (→
section "Converting the sample chamber" p.8).
2. Plug the connector into the connection ACC I on the rear of SPECORD
S600.
3. Place the cell holder onto the support rods so that the cell block points
towards the lamp housing.
Slide the cell holder onto the front sample chamber wall until the contact pin
touches the sample chamber wall.
With clamping lever:
Lock the holder to the support rods by moving the clamping lever (2 in Fig.
15-9) to the back.
Without clamping lever:
Press down the base plate until the cell holder engages on the support rods
with a click.
4. Connect the hoses to the heat exchanger:
−

Unscrew the knurled nuts from the connection pieces at the heat
exchanger and thread it onto the hoses.

−

Slide the hoses onto the connection pieces.

−

Screw the knurled nut onto the connection pieces and thereby secure
the hoses against slipping off.

5. Connect the connection cables to the temperature control unit and heat
exchanger (see section "Temperature control unit for Peltier-tempered
accessories" p. 60 and "Heat exchanger for Peltier-tempered accessories"
p. 64).
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Inserting the cell
1. Insert the cell carefully into the cell block.
2. Place the cover cap onto the cell so that the grooves of the cover cap fit
around the locking screws.
3. Lock the cover cap by rotating it slightly

 The cell block is now closed.

Using the cell sensor
The temperature control is optionally carried out via the sensor in the cell block
or the cell sensor (→ see section "Using the cell sensor" p. 40).

15.3.3

Temperature control
After switching on the temperature control unit, initially the temperature set
there is approached as a start temperature (→ see section "Temperature
control unit for Peltier-tempered accessories" p. 60). After starting the
measurement all subsequent temperature control is based on the measuring
parameters configured in the software WinASPECT (→ see section
"Temperature control" p.41).

15.3.4

Care
The Peltier-tempered cell holder is largely maintenance-free.
• Avoid contamination, especially inside the cell block, by handling sample
substances with care.
• Wipe spilled samples or reagents immediately with an absorbent cloth or
piece of paper.
• If in spite of all care contamination (sample substances etc.) occurs, the
interior of the cell block can be rinsed with ethanol or water with added
dishwashing detergent. To drain the rinsing liquid there is an M4 screw
with hexagon socket at the bottom of the base plate.
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15.4 Peltier tempered 6- and 8-cell changers
The Peltier-tempered cell changers are automatic sample changing systems.
The temperature control of the cell changers is carried out via a separate
control unit. The rear of the Peltier elements is kept at a temperature near the
ambient temperature by the water cycle of the heat exchanger.
As control sensor a sensor in the top area of the cell block is used. In addition to
the control sensor the cell changer features two further sensors for the optional
registration of the holder or cell temperature.
The cell sensor is designed specifically for standard cells with round plugs from
PTFE and can remain in the cell during the optical measurement.
The cell changers have space for 6 or 8 cells with a path length of 10 mm and
external dimensions of 12,, (L x W x H in mm).5 x 125 x 45
Optionally the cell changers can be equipped with a magnetic stirrer at factory.
The stirring speed is set at the temperature control unit.
Note!
The 6- and 8-cell changers differ by the cell block used and thus the possible
number of cells to be inserted. However, their operation and installation are
identical. Therefore, the two cell changers are described jointly below. For the
illustrations the 8-cell changer has been used. The 6-cell changer is installed
analog in the sample chamber.

Safety instructions for the use of the Peltier-tempered cell changer
The Peltier-tempered cell changers have been constructed and tested in
accordance with the following standards and guidelines:
• DIN EN 61010-1 (IEC 1010-1)
• DIN EN 55011 class B
• DIN EN 61326-1
• DIN EN 61000-3-2
• DIN EN 61000-3-3
The cell changers left Analytik Jena AG in a sound condition. To maintain this
condition and ensure safe operation observe the safety instructions and the
notices marked with symbols:
Caution! Safety instructions!
When working with the Peltier-tempered cell changers observe the safety
instructions in Chapter "General safety instructions for Peltier-tempered
accessories" p. 37.
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15.4.1

Technical data and layout
Technical data for the 8-cell changer
Principle

Thermoelectric heating and cooling

TEC rear cooling

air-cooled

Guaranteed controlled
temperature range at 25 °C
ambient temperature *

PTC 800 with heat exchanger:
-5°C...+ 105°C

Preset range of block temperature

PTC 800 with heat exchanger:
-20°C...+105°C

Preset accuracy

0.1 °C

Display accuracy

0.1 °C

Control accuracy

+/- 0.1 °C

Number of cell positions

8

Stirrer

optional

Technical data for the 6-cell changer
Principle

Thermoelectric heating and cooling

TEC rear cooling

air-cooled

Guaranteed controlled
temperature range at 25 °C
ambient temperature

PTC 600 with heat exchanger:
+10 °C to +60°C

Preset range of block
temperature

PTC 600 with heat exchanger:
+5°C...+ +65°C

Preset accuracy

0.1 °C

Display accuracy

0.1 °C

Control accuracy

+/- 0.1 °C

Number of cell positions

6

Stirrer

optional

* Temperatures below room temperature can cause the cells to mist up.
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Layout of the cell changer

1

Connection to the heat exchanger

5

Water hoses

2

Connections to the temperature control unit

6

Cell block with insulation (with 6 or 8
cell positions)

3

Drive unit with step motor

4

Connection socket for cell sensor in
storage position

Fig. 15-10

15.4.2

7

Stop bolt

8

Connection to SPECORD S600

Layout of the Peltier-tempered cell changer

Installing the cell changer in the sample chamber

Fig. 15-11

Peltier-tempered cell changer installed in the SPECORD S600

Lay the connection cables tension-free!
The connection cables and water hoses must be laid tension-free and must
not impede the movements of the cell holder during operation.
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Tensile stress on the electrical cables and kinking of the cooling hoses must
be precluded.
The water hoses and connection cables must not protrude into the optical
path of the beam path.
1. Screw the support rods in the sample chamber into the bottom position (→
section "Converting the sample chamber" p. 7).
2. Place the cell changer onto the support rods so that the cell block points
forward towards the lamp housing.
Slide the cell changer against the front sample chamber wall until the
contact pin touches the sample chamber wall.
Press down the base plate of the cell changer until it engages with a click.
3. Connect the hoses to the heat exchanger:
−

Unscrew the cutting rings from the connection pieces at the heat
exchanger and thread them onto the hoses.

−

Slide the hoses onto the connection pieces.

−

Screw the cutting rings onto the connection pieces and thereby secure
the hoses against slipping off.

4. Plug the connector into the connection ACC I on the rear of SPECORD
S600.
5. Connect the connection cables to the temperature control unit and heat
exchanger (→see sections "Temperature control unit for Peltier-tempered
accessories" p. 60 and "Heat exchanger for Peltier-tempered accessories"
p. 64).
6. Switch on the SPECORD S600 and start WinASPECT.
7. Open the measuring parameter window via the menu command
Measurement / Set Parameters or by clicking on

in the toolbar.

8. Go to the tab Accessories. Select 8-cell changer from the list box.
Activate the field Peltier temperature-controlled.

Adjusting the Peltier-tempered cell changers
To position the cells optimally within the beam path the cell changer is adjusted
with the aid of a computer.
An adjustment is necessary in case of
−

the first use of the cell changer

−

after a wavelength calibration, and

−

after transporting the SPECORD S600

1. Install the empty cell changer as described in the sample chamber.
2. Switch the SPECORD S600 on, start the software
WinASPECT and carry out a device initialization via the menu command
Measurement / Initialize Device.
3. With
in the toolbar open the measuring parameter window with the tab
Accessories. Select 8-cell changer from the list box. Activate the field
Peltier temperature-controlled.
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4. If the subsequent measurement is carried out with standard cells or semimicrocells carry out an adjustment with an empty cell changer.
If microcells are used during the subsequent measurements, place a waterfilled cell in each of the 6 positions for the adjustment.
5. Start the automatic adjustment by clicking on the button [Adjustment].

Using the cell sensor
The temperature control is optionally carried out via the sensor in the cell block
or the cell sensor.
Caution! Fragile sensor!
Do not use force when placing the sensor. It is not necessary to press the
sensor in place because it receives enough pressure from the contact pins in
the cover cap.
Caution! Flashing temperature display!
If the temperature display in the control unit (Fig. 15-20 p. 62) flashes, either
the cell sensor is not properly connected to the connection socket or the
sensor is faulty.

Fig. 15-12

1

Cell sensor

2

Cover cap of the cell holder

3

Set screw

Cell sensor for Peltier-tempered cell changers

1. Seal a standard cell with round plug with the cell sensor supplied.
2. Place the cell into the cell block and close it with the cover cap.
3. Turn the change-over switch at the control unit to "cell".

Removing the cell changer from the sample chamber
1. Switch off the heat exchanger and temperature control unit and disconnect
them from the mains supply.
2. Move the cell changer into position 5. The cell block is centered on the base
plate.
3. Disconnect the connector from the connection on the rear of SPECORD
S600.
4. Pull up the cell changer on the rear side of the base plate until it disengages
from the clamp with a click. Lift the cell holder out of the sample chamber.
5. Disconnect the hoses from the heat exchanger. Collect the draining liquid
6. Pack the cell changer in accordance with Fig. 15-13.
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Fig. 15-13

15.4.3

Peltier-tempered 8-cell changer in the storage container

Carrying out measurements with Peltier-tempered cell
changers
The measuring parameter configurations and various operating modes are
identical for all cell changers available for the SPECORD S600. A detailed
description is available in chapters "Configuring parameters for the cell
changer" p. 33 and "Carrying out measurements with the cell changer " p. 34.
The temperature control also takes place via the software WinASPECT. The
block temperature configured in the temperature control unit is activated as start
temperature after switching on the control unit (→ see section "Temperature
control unit for Peltier-tempered accessories" p. 60). After starting the
measurement all subsequent temperature settings match the presets in the
measuring parameters of WinASPECT.
Switch on the SPECORD S600 and start WinASPECT. Open the measuring
parameter window via the menu command Measurement / Set Parameters or
by clicking on the corresponding icon in the toolbar.
Go to the tab Accessories. Select 6 or 8-cell changer from the list box. Also
activate Peltier temperature-controlled. Click on the Setup button to make
inputs.
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Fig. 15-14

Configuration for Peltier-tempered cell changers

For temperature control the two temperature modes Fix temperature mode
and Cyclic temperature mode are available:
Mode

Description

Fix

Activation of a constant temperature. The measurement is
taken after the target temperature has been reached.

Cyclic

Activation of defined temperature values (max. 200). The
measurement is taken when the temperature has been
reached.

The temperature control is optionally carried out via the sensor in the cell block
or the cell sensor. The switch at the temperature control unit must be set
accordingly.

Fix temperature control

Fig. 15-15
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To activate and hold a constant temperature, select the mode Fix and carry out
the following configuration.
Parameter /
button

Description

Temperature
accuracy

Set the accuracy of the temperature control.
Range: 0.1°C ... 2°C

Fix
temperature

Set target temperature.

Waiting time
before Measure

Waiting period after reaching the target temperature until
the start of the measurement.

Cyclical temperature mode
In this temperature mode you can activate up to 200 temperature values. The
measurement is taken each time when the temperature stage has been
reached. Select the mode Cyclic in the window Peltier temperature-controlled. Click on the Setup button and carry out the following configuration in the
window Cyclic temperature mode:
Window Peltier temperature-controlled

Fig. 15-16
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Window Cyclic temperature mode

Fig. 15-17

Measuring parameter configuration for Peltier-tempered cell holders temperature control: Cyclic

The table in the window Cyclic temperature mode contains the temperatures
to be activated, the waiting time between reaching the temperature and the
start of the measurement, and the option to start a measurement at the
respective temperature stage (Opt. measurement). The number of activated
temperature values is entered in the input field Count of temp. values. The
table rows are created in accordance with this number.
The parameters of the temperature stages can be edited individually in the table
rows or defined automatically using the checkboxes and input fields.
Parameter /
button

Description

Temperature
accuracy

Set the accuracy of the temperature control.
Range: 0.1°C to 2°C

Count of temp.
values

Number of temperatures to be activated.

Constant waiting
period

If enabled, the same waiting period will apply between
reaching the target temperature and the measurement
for each temperature stage. The waiting period must be
entered in the adjacent input field.
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Every opt.
measurement

If activated, an optical measurement is carried out at
each temperature stage.

Cuvette
measurement
sensor active

If enabled the temperature control is via the cell sensor
directly in the sample, otherwise via the sensor in the
cell block.

from no. to no.
diff. °C

Modify the temperature by the same temperature
difference across a specific range.
From No. Number of the first temperature stage
To No.
Number of the last temperature stage
Temp. difference °C
Temperature difference between the
individual temperature stages
Transfer the inputs to the table.

[Insert]

Inserts an additional cell (additional temperature range)
at the selected location of the table.

[Delete]

Deletes a selected table cell.

15.5 Temperature control unit for Peltier-tempered
accessories
The control unit implements the temperature control for the Peltier-tempered
accessories.

Technical data

60

Control unit mass

2.5 kg

Dimensions (W x H x D)

225 x 130 x 200 mm

Mains voltage

100 – 240 V

Frequency

50 ... 60 Hz

Power consumption

75 VA

Mains fuses

2 x T 2.5 AH / 250V, type 19181 by
Wickmann

EMC (interference emission and
interference resistance) according to
DIN EN 61326 and 61326/A1

The device may be positioned and
operated anywhere.

Fire resistance of the control unit
housing according to UL94

HB / 1.6

Protection type

IP 20

Data connection

RS232 interface

Operating temperature range

+15°C...+35°C

Transport and storage temperature
range

-40°C...+60°C

relative humidity

up to 90% (at +30°C)
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Layout of the control unit

Fig. 15-18

Fig. 15-19

1

Controller insert with
display and keys

2

Status light for heat
exchanger

3

Controller for the speed
adjustment of the
magnetic stirrer (only for
accessories with stirrer)

4

Change-over switch for
holder or cell
temperature

Displays and switches at the temperature control unit
1

Fan

2

Connections of the cell
changers / holders

3

Connection to
SPECORD S600

4

Mains connection

5

Holder for mains fuses

6

Mains switch

7

Type plate

Connections on the rear of the temperature control unit

Connecting the temperature control unit
1. Connect the 9- and 15-pin connector of the cell holder / changer to the
corresponding connections at the rear of the control unit.
2. Connect the control unit from the PC/RS232 interface to interface of the
SPECORD S600.
3. Connect one mains cable to the power inlet and then to the mains socket.
4. Switch on the temperature control unit from the mains switch on the rear.

Operating the temperature control unit
Using the heat exchanger
Not for air-cooled cell holders
The LED at the front of the control unit (2 in Fig. 15-18
LED off

No heat exchanger present or heat exchanger not connected.

LED red

The heat exchanger is connected but not switched on.

LED green

The heat exchanger is connected and switched on.
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If the Peltier-tempered accessory is operated without heat exchanger or with the
heat exchanger switched off, cooling is electronically suppressed, but heating is
possible. At constant ambient temperature and with a set point setting of
approx. 5 °C above the sample chamber temperature the specified target
values can with increased control cycles be maintained with an accuracy of
0.1 – 0.2 °C. However, the control accuracies specified in the sections
"Technical Data" relate to operation with heat exchanger.
Configuring the start temperature at the temperature control unit
At the control unit set the start temperature to be activated after switching on
the control unit. The other temperature configurations are made after starting a
measurement in accordance with the stipulations in the measuring parameters
of WinASPECT.
1

Block temperature display

2

Arrow keys to change the temperature
setting

3

EXIT key

4

PGM key

5

Temperature display for holder or cell

The numbers 1 – 5 are status indications of the
controller and only relevant for service.

Fig. 15-20

Display and keys for temperature adjustment at the control unit

Caution!
When specifying the target temperature note that this always relates to the
block temperature Dependent on the sample temperature, the type of cells
used and the type and quantity of sample material different final values of the
inside cell temperature and time periods until they are reached will result (Fig.
15-21).
1. Press the PGM key until "SP 1" appears in the display for the holder or cell
temperature and then press it again until "SP 1" flashes.
2. Set the target temperature using the arrow keys.
3. Confirm the target temperature by pressing the PGM key. After a few
seconds the set value will automatically be accepted.
4. Exit the entry level by pressing the EXIT key twice.
Alternatively you can change the temperature directly using the arrow keys:
5. Press one of the two arrow keys until the setting for the block temperature
changes.
6. Set the target temperature using the arrow keys.
7. Wait a few seconds until the values are automatically accepted.
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Fig. 15-21

Temperature curve in the block and inside the cell for different cells

Recording the inside cell temperature
1. Close a cell with the opening for round plugs with the cell sensor supplied
and slide the connection socket onto the cell sensor.
2. Turn the change-over switch at the control unit to "cell".
3. If the cell sensor is no longer required pull the cell sensor out of the
connection socket.
Error message!
If the temperature display in the control unit flashes, either the cell sensor is
not properly connected to the connection socket or the sensor is faulty.

Changing fuses
If the fuses in the temperature control unit are faulty you can replace them.
1. Disconnect the mains cable from the control unit connection.
2. Open the fuse holder (5 in Fig. 15-19
3. Replace the faulty mains fuses. Use the following fuses:
2 x T 2.5 AH / 250V, type 19181 by Wickmann
4. Close the fuse holder again.
5. Plug the mains cable into the connection of the control unit and the mains
socket.
6. Switch on the SPECORD S600.
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15.6 Heat exchanger for Peltier-tempered accessories
Technical data
Mass without refrigerant

3.2 kg

Dimensions (W x H x D)

225 x 175 x 200 mm

Mains voltage

220 - 240 V (-15% / +10%)

Frequency

50 Hz

Power consumption

50 VA

Mains fuses for WC 600

2 x T 0.5 AH / 250V, type 19181
by Wickmann

Mains fuses for WC 601

2 x T 1.6 AH / 250V, type 19181
by Wickmann

EMC (interference emission and
interference resistance) according to
DIN EN 61326 and 61326/A1

The device may be positioned and
operated anywhere.

Fire resistance of the heat exchanger
housing according to UL94

HB / 1.6

Protection type

IP 20

Refrigerant

approx. 0.4 l distilled water with 4
ml isopropanol added

maximum delivery height

1.2 m

Operating temperature range

+15°C...+35°C

Transport and storage temperature
range

-40°C...+60°C

relative humidity

up to 90% (at +30°C)

3

Layout of the heat exchanger

Fig. 15-22
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1

Cooling water hoses of
the Peltier-tempered
accessories

2

Compensation container
with cover

Heat exchanger – hose connections and compensation container
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Fig. 15-23

1

Type plate

2

Connection to the
Peltier-tempered
accessories

3

Mains switch

4

Fuse holder

5

Mains connection

Heat exchanger – connections on the rear

Preparing the refrigeration fluid
In a separate container mix approx. 400 ml distilled water and 4-5 ml
isopropanol.

Connecting the heat exchanger
Heat build-up!
Always keep the air vents unobstructed!
The notice "
Danger! Heat accumulation! Keep vents clear!" is at the front
panel of the heat exchanger.
1. Connect the connector of the cell holder/changer to the corresponding
connection at the rear of the control unit.
2. Connect one mains cable to the power inlet and then to the mains socket.
3. Unscrew the knurled nut from the connection piece on the front of the heat
exchanger.
Thread the knurled head screws onto the hoses.
Slide the hoses from the cell holder/changer onto the two connection
pieces.
Secure the hoses by tightening the knurled nuts finger-tight
counterclockwise. The knurled nuts will slide over the hoses and secure
them.
4. Unscrew the cover (rotate counterclockwise).
5. Switch on the heat exchanger at the mains switch.
6. Through the opening in the compensation container fill the prepared
refrigerant until a filling level of approx. 1.5 cm from the top edge of the
compensation container has been reached with bubble-free circulation (no
air bubbles rising in the tank and noise-free circulation of the refrigerant).
7. Close the compensation container finger-tight with the cover.

SPECORD S600 accessories

Edition 09/2014

65

Peltier-tempered accessories
Heat exchanger for Peltier-tempered accessories
Note
When placing the heat exchanger note that the maximum delivery height is
approx. 1.2 m.
Dependent on the location of the heat exchanger, the routing of the hoses
and for design reasons air cushions may form during the system filling
process and only dissipate after a few minutes. Brief switching off and on can
accelerate the dissipation of this air cushion.

Replacing the fuses at the heat exchanger
If the fuses in the heat exchanger are faulty you can replace them.
1. Disconnect the mains cable from the heat exchanger connection.
2. Open the fuse holder by pulling its cover.
3. Replace the faulty mains fuses. Use the fuses in accordance with the
details in the "Technical data".
4. Close the fuse holder again.
5. Plug the mains cable back into the connection of the temperature control
unit and the mains socket.
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16

Cartridge sipper system
The cartridge sipper system rationalizes the manual laboratory work for medium
sample series. The sample supply is computer-controlled. Using a hose pump
the sample is transported into the flow cell for measuring and pumped after the
measurement into the waste bottle. Changing the sample has to be carried out
manually.
The cartridge sipper system is suitable for cells with the following dimensions:
Path length:

1, 10, 20 and 50 mm

Cell width:

12.5 mm

Radiation height

15 mm

The cartridge sipper system must be installed in the sample chamber and
connected before the device initialization of SPECORD S600. During the device
initialization it is automatically detected and its specific configurations are
unlocked in the measuring parameters.

Layout
The cartridge sipper system consists of the following components:
• adjustable cell holder for 10, 20 and 50 mm path length
• integrated ISMATEC pump head with hose cartridge
• hoses for sample supply, for the pump and for the sample discharge into
the waste bottle
• flow cell (to be ordered separately).
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1

Pump hose

8

Connector

2

Hose cartridge

9

Horizontal adjustment

3

Pump head with pump rolls

10

Slider with leaf spring

4

Eccentric lever

11

Flow cell

5

Drainage hose

12

Vertical adjustment

6

Clamping lever (not available in all
systems)

13

Intake hose

7

Cannula

Fig. 16-1

Layout of the cartridge sipper system

Installing the cartridge sipper system in the sample chamber
1. Screw the support rods into the top position (→ section "Converting the
sample chamber" p. 7).
2. Attach the ready configured sample intake hose to the intake connection of
the flow cell. The flow direction is marked on the cell with an arrow!
Slide the Tygon hose piece over the intake connection. The black Viton seal
must sit on the intake connection and Teflon hose must reach into the cell.
This prevents from samples accumulating at the intake connection.
3. Attach the pump hose to the connection piece of the cell.
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−

Cut a piece of approx. 3 cm length off the drainage hose.

−

Slide the hose piece onto the connection piece.

−

Connect the other end of the pump hose to the pump hose using a hose
coupling.
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Fig. 16-2

1

Flow cell

2

Tygon hose with Viton seal

3

PTFE sample intake hose

4

Pump hose

5

Hose coupling

6

Piece of drainage hose

Flow cell with connected sample intake hose and pump hose

4. Connect the pump hose at the other end to the drainage hose using a hose
coupling.
5. Clamp the pump hose between the first and second stopper into the hose
cartridge.

1

Sample tube

4

Hose cartridge

2

Flow cell

5

Drainage hose

3

Pump hose

Fig. 16-3

Complete hose kit for the cartridge sipper system

6. Insert the slider with the leaf spring (10 in Fig. 16-1) at the location
corresponding to the cell path length.
7. Place the cell into the holder. The drainage connection points towards the
pump.
8. Attach the hose cartridge to the pump head (Fig. 16-1).
9. Press the pump hose to the pump head with the eccentric lever (4 in Fig.
16-1) so that it is fully squeezed.
10. Hook the drainage hose into a suitable collection container.
11. Place the cartridge sipper system onto the support rods so that the cell
holder points forward towards the lamp housing.
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For a system with clamping lever:
Move the clamping lever to the back.
For a system without clamping lever:
Press down the cartridge sipper system on the rear side until it engages on
the support rods with a click.
12. Connect the connector to the connection ACC II on the rear of the
SPECORD S600.
13. Switch on the SPECORD S600 and start WinASPECT.
14. Open the measuring parameter window via the menu command
Measurement / Set Parameters or by clicking on

in the toolbar.

15. Go to the tab Accessories. Select Sipper from the list box.

Fig. 16-4

Cartridge sipper system installed

Adjusting the flow cell
To position the cells optimally within the beam path the cell changer can be
adjusted.
An adjustment is necessary in case of
−

the first use of the cartridge sipper system

−

after a wavelength calibration, and

−

after changing the flow cell.

1. Open the shutter to observe the transmitting beam.
On the Windows taskbar, click the [Start] button. Activate the menu
function Programs / WinASPECT / Service S600. This will bring up the
Service Check dialog box, the diagnostic utility of the device driver
software.
Choose the menu command Beam position / Halogen lamp to open the
shutter.
2. For a visual observation insert a paper strip of approx. 10 mm width into the
opening for the cloudy samples and observe the passing light beam from
above. Consecutively turn the screws for the vertical adjustment and the
horizontal adjustment (9 and 12 in Fig. 16-1).
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3. The fine adjustment is made by way of an energy measurement. Create a
measurement parameter file using the parameters described in Section
"Alignment of accessories", p.9.
4. Change the vertical and horizontal adjustment once more consecutively
until the energy value has reached its maximum size.

Determining the optimum pumping time for the cartridge sipper system
Carry out the optimization of the pumping time with a liquid of similar viscosity
as your sample.
1. Open the measuring parameter window and go to the tab Accessories.
2. Immerse the sample intake hose into the test solution.
3. Switch on the pump with [Pump] and using a stop watch determine the time
required to transport the sample to the cell.
The pumping time is set optimally if approximately 2/3 or the sample have
flown through the cell and 1/3 of the sample still remains in the intake hose
upstream of the cell. This allows the cell to be flushed with the sample prior
to the measurement to minimize carry-over errors.
4. Alternatively to the determination using a stop watch you can also vary the
parameter Pump time.
−

Set a pump time in the input field.

−

Close the measuring parameter window.

−

Start the measurement with

−

Change the pumping time until an optimum sample flow through the cell
is achieved.

.

Measuring with the cartridge sipper system
Configurations in the measuring parameters

Fig. 16-5
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On the tab Accessories the following configurations are carried out:
Option /
button

Description

Pump time [s]

The pumping time is the time required to transport the
sample optimally into the cell. To optimize the flushing
effect approx. 2/3 of the sample should flow through the
cell and 1/3 of the sample should be upstream of the
cell.
Adjustment range:
0 ... 300 s

Wash before
measurement

Stipulation of a flushing step before the sample
measurement.
The flushing time is 1.5 x pumping time.
The times are rounded to tenths of a second after
entering the figure.

Wash after
measurement

Stipulation of an additional flushing step after the sample
measurement.

[Pump]

Switching on the pump to check aspiration or to
determine the optimum pumping time.
The label of the button changes dependent on the
switching state of the pump.

Carrying out the sample measurement
Reference measurement
Dependent on the stipulation in the measuring parameters carry out a reference
measurement.


Start the reference measurement with
or the menu command
Measurement / Reference Measurement. Proceed as described under
sample measurement.

Sample measurement without additional flushing steps
1. Move the measuring sample to the intake hose.
2. Start the measurement with
or the menu command Measurement /
Measurement. The sample is aspired and the measurement starts.
Sample measurement with the option "Wash prior to measurement"
1. Press

.

2. A window opens where you are prompted to move the flushing container to
the intake hose.
3. Move a container with flushing liquid to the intake hose.
4. Start the flushing process with [OK].
5. If the flushing process is complete the window "Prepare measuring sample!"
appears.
6. Move your sample to the intake hose. Start the measurement with [[OK].
The sample is aspired and the measurement starts.
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Sample measurement with the option "Wash after measurement"
1. Move the sample to the intake hose.
2. Start the measurement with

.

3. The sample is aspired and the measurement starts.
4. If the measuring process is complete the window "Prepare flushing sample!"
appears.
5. Move a container with flushing liquid to the intake hose
6. Start the flushing process with [OK].

Care and maintenance
Your maintenance tasks for the cartridge sipper system are limited to replacing
the pump hoses. Pump hoses from different materials or with different inside
hose diameters are available from our customer service.
Observe the following maintenance instructions:
• Avoid contamination at the sample holder. Wipe spilled samples or
reagents immediately with an absorbent cloth or piece of paper. Remove
stubborn contamination with a soft cloth wetted with a commercial
dishwashing detergent.
• After completing the work fill the flow cell with distilled water. If the cell
dries out completely any sample residue might get stuck in the flow cell.
• After completing the work relieve the pump hose by releasing the hose
cartridge from the pump. This ensures that the pump hoses remain
elastic for longer.
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Holder for solid samples
This holder is suitable for solid transparent samples with a diameter from
20 mm and a path length up to 25 mm.
The maximum sample dimension can be 80 mm x 140 mm.

Layout

Fig. 17-1

1

Guide

2

Contact surface for the sample

3

Knurled head screw

4

Support block

5

Contact spring

Holder for solid samples

Installing the holder in SPECORD S600 and inserting the sample
1. Slide the holder with the guide onto the adapter plate of the universal
holder.
2. Loosen the knurled head screw and pull back the support block.
3. Place the sample onto the contact surface of the holder.
4. Slide the support block against the sample until the contact springs securely
hold the sample.
5. Tighten the knurled head screw.

Fig. 17-2

74

Installing the holder for solid samples in SPECORD S600

Edition 09/2014

SPECORD S600 accessories

Analysis of solid samples
Absolute reflectance attachment

18

Absolute reflectance attachment
With this accessory it is possible to determine the absolute reflectance of
reflecting layers that are homogeneous and bright polished and that have a
constant thickness.
min. sample size

40 x 40 mm

2

max. sample size

70 x 70 mm

2

Reflection angle

7°

Layout

1

Sample holder

6

Fixed mirror

2

Stop bolt for the V-shaped beam path

7

Clamping lever (not in models with fixed
clamps)

8

Frame for pivotable mirror

3

Contact plate for the sample

4

Pivotable mirror

5

Stop bolt for the W-shaped beam path

Fig. 18-1

Absolute reflectance attachment

Functional principle
The reflectance is determined in two steps:
1. Determination of the reference in the V-shaped beam path
2. Measuring the sample in the W-shaped beam path
The measurements are carried out with a reflection angle of 7°.
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V-shaped beam path for reference measurement

W-shaped beam path for sample measurement

The reflection takes place at the mirror, rotating mirror
and second mirror.

The pivotable mirror is rotated by 180°. The sample is at the
pivoting point where the beams are reflected twice. The
other reflections (mirror/rotating mirror/mirror) are identical
to the reference measurement.

1

Pivoting point of the pivotable mirror

2

Sample

Fig.18-2

V- and W-shaped beam paths at the attachment

The reflectance R is calculated from the quotient of reflectance (sample
measurement) / reflectance (reference measurement).
𝑅=

𝑟𝑠𝑠𝑠𝑠𝑠𝑠

rsample – sample measurement in W position

𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟

𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑛𝑐𝑐 =
𝑟𝑠𝑠𝑠𝑠𝑠𝑠 =

rreference - reference measurement in V position

𝐼𝑅𝑅

IRS – intensity after reflection at the reference mirror

𝐼𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑏𝑏𝑏𝑏

𝐼𝑃𝑃1 ∗ 𝐼𝑅𝑅 ∗ 𝐼𝑃𝑃2
𝐼𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑏𝑏𝑏𝑏

Ireference beam – intensity in the reference beam path
IPS1 –

intensity after the first reflection at the sample

IPS2 –

intensity after the second reflection at the sample

The result of the measurement is:
𝑅 = 𝐼𝑃𝑃1 ∗ 𝐼𝑃𝑃2
If the sample is sufficiently homogeneous, IPS1 = IPS2 applies. This results in the
absolute reflectance of the sample Rabs:
𝑅𝑎𝑎𝑎 = √𝑅
The value Rabs is displayed in the graphical display or the measurement table in
percentage values.
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Installing the attachment in the sample chamber
Caution! Sensitive optical mirrors!
Work with care and avoid the contamination of the mirrors. Do not touch the
mirrors! This could damage them!
1. Screw the support rods in the sample chamber into the top position (→ see
section "Converting the sample chamber" p. 7).
2. Place the attachment onto the support rods as shown in Fig. 18-3. Slide the
attachment up to the stop against the front sample chamber wall.
3. With clamping lever:
Move the clamping lever forward.
Without clamping lever:
Press down the base plate of the cell holder until it engages on the support
rods with a click.

 The attachment is installed in the SPECORD S600.

Fig. 18-3

Absolute reflectance attachment in the sample chamber

Adjusting the attachment
The attachment has been adjusted for the use in the SPECORD S600 and can
be used without further adjustment.
If you want to use an attachment you already have, it is recommended to check
the adjustment of this attachment. To do this, proceed as follows:
1. Install the attachment in the sample chamber and tilt it into the V position.
2. Open the shutter to observe the transmitting beam.
On the Windows taskbar, click the [Start] button. Activate the menu
function Programs / WinASPECT / Service S600.
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This will bring up the Service Check dialog box, the diagnostic utility of the
device driver software. Choose the menu command Beam position /
Halogen lamp to open the shutter.
3. Adjust the holder by adjusting the stop bolt (2 in Fig. 18-3) so that the beam
transmits the center of entrance window on the polychromator side. To
make the beam position visible, use a white screen, e.g. a strip of paper.
4. For the adjustment of the holder in W position, put a planar mirror onto the
contact plate (3 in Fig. 18-3).
5. Adjust the unit by turning stop bold (5 in Fig. 18-3).
6. The fine adjustment is made by way of an energy measurement. Create a
measurement parameter file using the parameters described in Section
"Alignment of accessories", p.9.
7. First change the adjustment in the V position until the energy value has
reached its maximum size. Do the same in the W position.

 The attachment has been adjusted.

Measurements with the attachment
1. Switch on the SPECORD S600 and start WinASPECT.
2. Open the measuring parameter window via the menu command
Measurement / Set Parameters or by clicking on

in the toolbar.

3. Go to the tab Accessories. Select Reflectance Attachment (absolute)
from the list box.
4. Go to the tab General. Select Reflectance from the list box.
Adapt all other parameters to your individual measuring task.
5. Tilt the attachment into the V position and start the reflection measurement.
6. Tilt the attachment into the W position. Place the sample with the reflective
surface against the contact plate and carefully clamp the samples with the
sample holder.
7. Start the sample measurement.

 The absolute reflectance is displayed as the measuring result.

Care and maintenance
Caution! Sensitive optical mirrors!
Work with care and avoid the contamination of the mirrors. Do not touch the
mirrors! This could damage them!
• Keep all mirrors of the attachment free from dust and grease! Do not
touch the mirrors with your fingers!
• Remove dust particles on the mirrors with a soft and grease-free brush.
• Remove traces of grease on the mirror by wiping the mirrors carefully and
without applying pressure with a cotton pad soaked in distilled water and
curd soap.
Rewipe with a fresh cotton pad and distilled water.
Dab the metal frames dry afterwards.
• Only transport and store the attachment in the sealed container.
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Reflection measuring attachment 11° - 60°
The attachment is used to determine the reflectance of a solid sample at a
variable reflection angle of 11° - 60°.
The reflection measuring attachment can be used to determine the path length
and refractive index of a solid sample. For this purpose, reflectance
measurements with different reflectance angles are performed in a defined
wavelength range. To determine the path length the interferences occurring
during the measurement are used. The existing number of maximum
interference values in a defined wavelength range is analyzed. Prior to the
sample measurement a reference measurement must be carried out where the
mirror supplied must be used instead of the sample.

Technical data
Reflection angle

11° - 60°

Adjustable part interval of the
angular scale

1°

Vignetting of the beam bundle

In the angle range 11°-15°

Minimum size of the sample
surface
in mm

12 x 10

Maximum sample thickness in mm

30

Illuminated sample surface

2.5 x 6 to 2 x 12 mm dependent on
the reflection angle set

Reference sample

Mirror with aluminum surface and
protective coating

Dimensions in mm

165 x 115 x 135

Dimensions of the table top for
small samples in mm

115 x 80

Dimensions of the small table top
for large samples in mm

70 x 80

Mass

2 kg

2

Layout and function
The measuring attachment features a base plate (10) on which the imaging and
reflection optics and a sample table are mounted.
The sample table can be pivoted horizontally for reflection angles in the range
of 11° – 60°. The wavelength of the measuring beam is identical for all
adjustable angles.
A table top for smaller samples or a table for larger samples can be slid onto the
table. The samples can be secured on the table tops. The table top for smaller
samples sits unmovably on the table during the measurement. Markings on it
are used to relocate the sample position. With the table top for larger samples
the samples can be moved in steps on the table and measured, e.g. to check
their homogeneity. Here markings on the table enable the relocation of the
sample position.
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1

Table top for small samples

2

Sample contact springs

3

Adjustment scale for reflection angle

4

Pointer for set reflection angle

5

Beam outlet

6

Table top for large samples

7

Reference mirror

Fig. 19-1

Knurled head screw to fix the reflection
angle adjustment

9

Clamping lever (not in models with fixed
clamps)

10

Base plate

11

Beam inlet

12

Table

Reflection attachment

Table top for small samples

Table top for large samples

1

Marking for illuminated sample surface

1

Movable table top

2

Measuring aperture

2

Measuring aperture

3

Scale for reproducible positioning of the
sample

3

Point support to protect the sample
surface against scratching

4

Marking on the table for positioning the
sample

Fig. 19-2
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1

Sample

2, 4 Quartz lenses

Fig. 19-3

3

Deflection mirror

5

Plane mirror

A

Beam inlet

B

Beam outlet

Beam path in the reflection measuring attachment (viewed from the
front)

Installing the reflection measuring attachment in the sample chamber
1. Screw the support rods in the sample chamber into the top position (→
section "Converting the sample chamber" p. 7).
2. Place the attachment onto the support rods. The table for samples points to
the lamp housing. Slide the attachment against the front sample chamber
wall.
3. With clamping lever:
Move the clamping lever.
Without clamping lever:
Press down the base plate of the cell holder until it engages on the support
rods with a click.

 The attachment is installed in the SPECORD S600.

Fig. 19-4
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Adjusting the reflection angle


Undo the knurled head screw (8 in Fig. 19-1), move the sample table into
the desired angular position. Secure the sample table with the knurled head
screw.

Note
The beam bundle is vignetted in the angle range of 11° – 15°. The
signal/noise ratio of the measurement deteriorates:

Measurements with the reflection measuring attachment
1. Switch on the SPECORD S600 and start WinASPECT.
2. Open the measuring parameter window via the menu command
Measurement / Set Parameters or by clicking on

in the toolbar.

3. Go to the tab Accessories. Select Reflectance Attachment (variable
angle) from the list box.
4. Go to the tab General. Select Reflectance from the list box.
Adapt all other parameters to your individual measuring task.
1. Place the reference mirror supplied on the table top and clamp it with the
contact springs.
2. Start the reference measurement.
3. Replace the reference mirror with the sample.
4. Start the sample measurement.
The measured reflectance R is calculated from the quotient (sample
measurement) / (reference measurement).
𝑅=

𝑟𝑠𝑠𝑠𝑠𝑠𝑠

rsample – sample measurement

𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟

𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 =

𝑟𝑠𝑠𝑠𝑠𝑠𝑠 =

𝐼𝑟𝑟

𝐼𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑏𝑏𝑏𝑏

𝐼𝑃𝑃

rreference

reference measurement

IRS –

intensity after reflection at
the reference mirror

Ireference beam – intensity in the reference
beam path
IPS –

𝐼𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑏𝑏𝑏𝑏

intensity after reflection at
the sample

The measuring result is the relative reflectance of the sample related to the
reference mirror Rrel:
𝑅𝑟𝑟𝑟 =

𝐼𝑃𝑃

𝐼𝑅𝑅

 The value Rrel is displayed in the graphical display or the measurement
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Calculation of the path length and refractive index
For the calculation of path length an additional software module "Path length" is
offered for WinASPECT.
Assuming that the refractive index is the same for all wavelengths, the
parthlength and refractive index can be calculated using the method described
below.
The calculation of the path length of a sample with a known refractive index
can be carried out using the following formula:

𝑑=

𝜆2 ∗𝜆1
2(𝜆2 −𝜆1 )
√𝑛2 −sin2 𝜃

𝑚∗

…., λ2>λ1

d:

Sample thickness

m:

Number of maximum interference values
after zeroed maximum (see example)

n:

Refractive index of the sample

θ:

λ1
λ2

Reflection angle set
Wavelength of the zeroed interference
maximum
Wavelength of the m-th interference
maximum

Example: Measuring curve (recorded at a reflection angle of 60°) with 5
maximum interference values. The first maximum value is not counted.

Fig.19-5

Example for interference values at a reflection angle of

Θ

= 60°

The wavelengths λ1 and λ2 must be determined as accurately as possible. To
do so, use the peak table of the module "Data processing" of the WinASPECT
software.
To calculate the refractive index (with unknown sample path length) the
measurements must be carried out with at least two different reflection angles,
because the formula includes two variables (d, n). The calculation is then
carried out on the basis of the solution of an equation with two variables.
Note: For the most accurate determination of the refractive index it is
recommended to carry out measurements at several reflection angles and take
the arithmetic mean of the results.
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Care and maintenance
Caution! Sensitive optical mirrors!
Work with care and avoid the contamination of the mirrors. Do not touch the
mirrors! This could damage them!
Observe the following maintenance instructions:
• Keep all mirrors of the attachment free from dust and grease! Do not
touch the mirrors with your fingers!
• Remove dust particles on the mirrors with a soft, clean and grease-free
brush.
• Remove traces of grease on the mirror by wiping the mirrors carefully and
without applying pressure with a cotton pad soaked in distilled water and
curd soap.
Rewipe with a fresh cotton pad and distilled water.
Dab the metal frames dry afterwards.
• Only transport and store the attachment in the sealed container.
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Integrating sphere
The integrating sphere is used for the measurement of light-scattering solid or
liquid samples in transmittance or reflectance.
The complete integrating sphere unit for the SPECORD S600 consists of the
75-mm sphere body, which contains a quartz halogen lamp, a quartz lens with
mount, a control unit with shutter, a transformer for the supply of 5V and 24V
low-voltage for the lamp and the control unit, and the power cable with switch.
The sphere body consists of two Spectralon hemispheres with apertures for the
lamp, the beam exit, the beam reflecting mirror and holders for samples and
cells for transmittance and reflectance measurements.
The integrating sphere is inserted together with the control unit into the optical
path of the SPECORD S600 sample compartment. For loading powdery
samples, it may be removed from the sample compartment and be reproducibly
reinserted.
Caution! Sensitive optical instrument
The integrating sphere with its open mirrors and the highly reflective
Spectralon components is a very sensitive optical instrument. Especially
when handling powdered samples it must be carefully avoided for powder
particles or other contamination to enter the spherical body. A change of the
reflectance of the Spectralon from 99 % to 98 % reduces the efficiency of the
integrating sphere to half. The Spectralon inserts and gloss trap must also be
handled with the same care, because changes in the reflectance of those
components also reduce the efficiency.

Unpacking and storage
• Remove the spherical body carefully from the transport and storage
container without touching the mirrors.
• Only touch the spherical body from the side panels.
• If you are not working with the integrating sphere, store it with all its
accessories in the corresponding container. The mirrors feature a SiO2
protective coating, but they should be protected against contamination.
• You should also remove the reflector from the SPECORD S600 when not
working with the integrating sphere. Otherwise its unprotected high gloss
aluminum surface could be damaged.

Technical data
Spectral range

420 – 1000 nm

Sphere material

Spectralon

Sphere diameter

75 mm

Light inlet aperture

∅ 10 mm

Reflectance aperture

∅ 12 mm

Light outlet aperture

∅ 16 mm

Transmittance cells

Width 12.5 mm
Path length up to 10 mm

Solid transmittance samples

Length up to 250 mm
Width up to 85 mm

SPECORD S600 accessories

Edition 09/2014

85

Analysis of light-scattering samples
Integrating sphere
Adapter for powdered samples:

Diameter 16 mm
Depth 5 mm

Dimensions of the spherical
body
( L x W x H ):

125 mm x 95 mm x 150 mm

Weight:

1.0 kg

Power requirements

Primary: 100 – 240 V; 47 – 63 Hz
Secondary: 5 V and 24 V

Lampe

6V ; 10W

Layout and function
13

12
11

14

10

9
8
15

16

7

6
5

17
4

18

3

2

1

1

Transformer

11

Sphere body

2

Power plug

12

Mirror holder

3

Switch

13

Fan with lamp holder

4

Holder for powder samples

14

Low-voltage cable

5

Control unit
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6
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7

Quartz lens with mount

17

Locating surface on carrier rods

8

Shutter

18

Adjusting screw

9

Removable light shield

10

Supply cable for control electronics

Fig. 20-1

Layout of the integrated sphere – Total view

The integrated sphere is placed onto the sample chamber rods in the sample
chamber. The spherical body can be used in two different positions in the
sample chamber dependent on the measuring type and sample requirements.
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Vertical installation
The integrating sphere is shown in that position it is inserted into the
SPECORD S600 for reflectance measurements of powdery samples (vertical
arrangement). With this arrangement, the reflectance sample is located
underneath the sphere body. In this vertical position, also liquid samples in cells
are analyzed in front of the beam-exit aperture (1 in Fig. 20-7).
Horizontal installation
The sphere body may also be inserted swiveled by 90° (horizontal
arrangement), if you want to measure solid samples. In this way, the measuring
aperture is easily accessible without the need for removing the sphere body
from the sample compartment.

Fig. 20-2

Integration sphere in vertical and horizontal installation

With the sphere body pushed to the right side up to the stop, the quartz lens (7
in Fig. 20-1) ensures that only the area of the sampling aperture (14 in Fig.
20-7) is imaged onto the entrance slit of the spectrometer and not the
Spectralon surface of the bottom hemisphere (11 in Fig. 20-7).
The holder of the mirror and the mirror itself prevent the transmission or
reflectance samples from being directly exposed to lamp light.
The two hemispheres made of Spectralon and the Spectralon insert ensure the
maximum possible reflectance throughout the entire spectral range.
In reflectance measurements, the measuring geometry is h/8°, i.e. the sample is
diffusely illuminated from the hemisphere and the radiation is measured under
an angle of 8° with reference to its surface normal.
In transmittance measurements, the measuring geometry is h/0°, i.e. the
sample is diffusely illuminated from the hemisphere and the radiation is
measured under an angle of 0° with reference to its surface normal.
Please consider that due to the distribution of the light energy of the lamp onto
the entire inner surface of the sphere the level of the measured signal drops to
a few percent compared to measurements at the same integration time but
without integrating sphere. This means that you must take the measurements
with longer integration times. Then, you can work linearly at a high accuracy up
to an absorbance of about 2.
In measurements with the integrating sphere, the deuterium lamp is ineffective.
When initializing the SPECORD, you can switch off this lamp.
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20.1 Installing the integrating sphere in the sample
compartment
First, it is necessary to replace the slit stop in the polychromator by the quartz
lens. To this end, the cover at the polychromator side of the SPECORD S600
must be removed.
1. Turn the SPECORD S600 round and place it with its top side on a soft
support. Remove the four screws holding the cover at the bottom. Turn the
SPECORD S600 round again and remove the cover.

Fig. 20-3

Screws for fastening the polychromator cover

2. Slacken the screw on the mount of the entrance slit. Replace the slit stop by
the quartz lens taking care that the locating pin (Fig. 20-4 , 3) engages in
the recess of the (Fig. 20-4, 6). Fasten the mount of the lens by means of
the fastening screw.

1

Slit stop

4

Holder of slit stop

2

Fastening screw at slit stop mount

5

Lens

3

Locating pin

6

Recess

Fig. 20-4

Slit stop in front of polychromator

3. Screw the cover onto the SPECORD S600 again.
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Put the halogen lamp into the sphere body.
Caution!
Do not touch the halogen lamp with bare fingers. Contamination on the bulb will
impair the performance of the lamp. Wipe off any contamination with a soft cloth
moistened with pure alcohol or a similar substance.
1. Plug the halogen lamp into its holder (Fig. 20-5). Do this by holding the
lamp at its packing hood.
2. Insert the halogen lamp into the provided aperture of the sphere body (2 in
Fig. 20-5) and screw on the holder on the sphere body by means of the
fastening screws (1,4 in Fig. 20-5).

1

Screw for fastening the holder of
the halogen lamp

2

Sphere body

3

Aperture for halogen lamp

4

Screw for fastening the holder of
the halogen lamp

Fig. 20-5
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5

Holder of halogen lamp

6

Halogen lamp

7

Connector for connection to transformer

8

Connector for connection to control unit

Halogen lamp of integrating sphere
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3. Put the control unit onto the support rods in the sample chamber so that the
photodiode (3 in Fig. 20-6) faces the polychromator of the SPECORD S600.
This unit controls the shutter (1 in Fig. 20-6) synchronously with the shutter
in the source unit of the SPECORD S600. Tighten the adjusting screw (2 in
Fig. 20-6) just so far that the control unit is seated without play in the
sample compartment.

1

Shutter

3

Photodiode

2

Adjusting screw

4

Lamp housing

Fig. 20-6

Control unit installed in the SPECORD S600

4. Put the sphere body onto the support rods with its beam exit aperture (1 in
Fig. 20-7) facing the polychromator. Then, push it to the right to the control
unit as far as it will go. The mechanical stop ensures a reproducible
installation position.
5. To start up the unit, establish the connection between sphere body and
control unit using cable (10 in Fig. 20-1) and the connection between
sphere body and transformer (1 in Fig. 20-1) using low-voltage cable (14 in
Fig. 20-1).
6. Connect the sphere body with the transformer via coupling (16 in Fig. 20-1).
7. Connect the power cable to the transformer and plug the power plug (2 in
Fig. 20-1) into the power outlet.
8. Actuate the switch (3 in Fig. 20-1) to turn on the lamp in the sphere body.
The lamp is cooled permanently by a fan with heat sink (13 in Fig. 20-1)).
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20.2 Using the integrating sphere
In transmittance or diffuse reflectance measurements, the sample is brought
into direct contact with the sphere. In this way, the sample presents a part of the
inner sphere surface thus affecting the efficiency of the sphere. So, for instance,
in transmittance measurements, the radiation is influenced by the residual
reflection in the filled cell thus varying the efficiency of the sphere depending on
the reflective or reflectance properties of the sample. This means that the
efficiency of the sphere depends on the sample properties.
This dependence results in a non-linear functional relation between
transmittance or reflectance and measured signal. For high-precision
measurements, it is therefore advisable to take this non-linear relation into
account by calibrating the system by analogy with quantitative analysis. For the
calibration, certified standards should be used.
Note
The integrating sphere does not require any software settings. However, if you
choose the Integrating sphere option in WinASPECT, this accessory will
appear in the measurement parameter display on the screen and on the
printout.

20.2.1 Transmittance measurements
The integrating sphere causes homogeneous illumination of the sample from
the opposite hemisphere of the integrating sphere and homogeneous
illumination of the entrance slit of the spectrometer, and thus also of the
detector surface in the spectrometer. A scattering sample produces a radiation
that also radiates into a hemisphere, which however faces the spectrometer.
From this radiation, the portion falling into the angular aperture of the quartz
lens will be detected by the spectrometer. This configuration results in an
improved accuracy of measurement results compared to systems straightly
transilluminating the scattering sample.
Fig. 20-7 illustrates the optical path in transmittance measurement of a
scattering sample in a cell (1). Mirror holder (3) prevents direct light of the
sample from being incident on the sample.
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4

7

8
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9
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2
11
1
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13

16
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1

Light-exit aperture

10

Upper Spectralon® hemisphere

2

Cell with cell holder

11

Lower Spectralon® hemisphere

3

Mirror holder with mirror

12

Locating surface on carrier rods

4

Lock screw for mirror carrier

13

Spectralon® insert

5

Mirror carrier

14

Aperture

6

Cooling block

15

Retaining clip

7

Lamp holder

16

Retaining clip holder

8

Fastening screw for cooling block

9

Lamp

Fig. 20-7

Optical path in transmission measurements

Preparing the measurement
1. Insert the Spectralon insert (13 in Fig. 20-7) in aperture (14 in Fig. 20-7). A
locating pin ensures correct position of the insert. Shift retaining clip (15 in
Fig. 20-7) on spring holder (16 in Fig. 20-7) until the Spectralon insert is
reliably pressed against the aperture. Take care that this insert is clean.
2. Insert the two parts of the cell holder (2 in Fig. 20-7) into the provided
elongated holes taking care that the cell clip is properly positioned relative
to the cell.
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3. Put the control unit and the sphere body into the sample compartment of
the SPECORD S 600 according to the above instructions. Make sure that
the sphere body is moved fully right up to the stop.
4. Establish the electric connections between control unit, sphere body and
transformer. Turn the lamp on.

Transmittance measurement procedure
1. Switch on the SPECORD S600 and start WinASPECT.
2. Enter the respective parameters and determine the integration time without
cell.
3. Then, take a reference measurement. Decide on the use of a reference
substance depending on your specific analytical task.
4. Insert the sample cell in the sphere body. Consider that the sphere body
must be in the same position as that used for the reference measurement.
5. Start the measurement in the usual way.
If you want to take a very accurate transmittance measurement at a defined
wavelength, calibrate the device in the same way as in Quantitative Analysis
using several certified transmission standards. Subsequently, as you are used
to do from concentration determination in Quantitative Analysis, measure the
unknown sample versus the calibration curve just determined.
Caution!
Before the determination of the integration time, you must not have run a dark
current measurement. If so, re-initialize the device.
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20.2.2 Reflectance measurements
Store Spectralon inserts carefully!
Store references of Spectralon carefully to avoid any damage to their surface or
contamination.
The colored appearance or the gray tone of an opaque body is due to its
wavelength-dependent diffuse backreflection (diffuse reflectance). Reflectance
measurements can be performed with different illumination and measurement
geometries depending on the surface structure of the sample.
To preclude the effect of the surface structure as far as possible, the sample
surface is diffusely illuminated by means of the integrating sphere. The quartz
lens (7 in Fig. 20-1) images the sample surface onto the entrance slit of the
spectrometer.
The reflectance of the sample is the ratio of the radiation reflected from its
surface and the radiation reflected from a completely matt white surface of a
standard (e.g. a Spectralon standard) under the same optical conditions.
For this purpose, you can use one of the two Spectralon inserts supplied with
the equipment.
The integrating sphere is preferably used for reflectance measurements of
textured (rough, grained, etc.) surfaces, such as cellulose, leather or fabrics and
of samples with azimuthal gloss, i.e. a gloss that varies while rotating the
sample about its surface normal, and for powdery samples.
For solid samples, choose the horizontal position of the sphere body. In this
position, you can replace the samples without the need for removing the sphere
body from the sample compartment.
For powdery samples, choose the vertical position.
Fig. 20-8 shows the integrating sphere in reflectance measurements.
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3

2
1

Holder for powdery or solid samples

2

Hollow for powder samples

3

Detachable light shield

Fig. 20-8

1

Optical path in reflectance measurements

Preparing the measurement
Follow this procedure:
1. Insert the Spectralon insert (13 in Fig. 20-7) in aperture (14 in Fig. 20-7). A
locating pin ensures correct position of the insert. Shift retaining clip (15 in
Fig. 20-7) on spring holder (16 in Fig. 20-7) until the Spectralon insert is
reliably pressed against the aperture. Take care to keep the insert clean as
it serves as reference. However, you may also use a reference of your
choice.
Note
Take care to keep clean this insert used as reference.
2. In front of the light-exit aperture (1 in Fig. 20-7), fix the light shield (9 in Fig.
20-7) in place of the cell holder in the elongated holes.
3. Put the control unit and the sphere body into the sample compartment of
the SPECORD S 600 according to the above instructions. Make sure that
the sphere body is moved fully right up to the stop.
4. Establish the electric connections between control unit, sphere body and
transformer. Turn the lamp on.
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Loading powder samples
Powder samples must be loaded outside the SPECORD S600. Fill the sample
in the hollow (2 in Fig. 20-8) of holder (1 in Fig. 20-8). Smooth its surface and
slightly compress the powder.

Fig. 20-9 Sample carrier with powdered sample

Put the sample holder (1 in Fig. 20-8) into the recess at the bottom in the
bottom Spectralon hemisphere and slightly clamp it with the retaining clip (15 in
Fig. 20-7) by moving the guide of the clip along the clip holder.
Carefully insert the sphere body in the SPECORD S600 and move it to the right
up to the control unit.

Reflectance measurement procedure
The measurement procedure is similar to that of transmittance measurements.
If you want to measure the diffuse reflectance as relative quantity in order to
compare two only slightly different surfaces, it will do to perform a reference
measurement (Special Correction) with a purely white Spectralon standard and
subsequently take the sample measurement.
1. Switch on the SPECORD S600 and initialize it.
Caution!
Before the determination of the integration time, you must not have run a dark
current measurement. If so, re-initialize the device.
2. Enter the measurement parameters and determine the integration time with
the reference (e.g. white Spectralon insert).
3. Exit the measurement parameter window by storing the data and run the
reference measurement.
4. Load the sphere body with the sample in place of the reference. When
replacing the sphere body onto the carrying rails in the sample
compartment, make sure that it is in the same position as it was for the
reference measurement.
5. Start the measurement in the usual manner.
If you want to take very accurate diffuse reflectance measurements at a defined
wavelength, first calibrate the system using several certified standards same as
in Quantitative Analysis.
Then, as you are used to do from concentration determination in Quantitative
Analysis, measure the unknown sample based on the found calibration curve.
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20.3 Lamp replacement
Caution!
Do not touch the halogen lamp with bare fingers. Contamination on the bulb will
impair the performance of the lamp. Wipe off any contamination with a soft cloth
moistened with pure alcohol or a similar substance.
The used quartz halogen lamp is powered with a voltage of 5 V and thus has an
expected lifetime of several hundred operating hours. If it should be necessary
to replace the lamp, follow this procedure:
1. Turn off the power supply. If the lamp just failed, wait about five minutes
until the bulb has cooled down. Otherwise, there is the risk of burns.
2. Loosen the two fastening screws (1, 4 in Fig. 20-5) that hold the lamp
holder.
3. Pull off the cooling block upward.
4. Remove the old lamp.
5. Take the new lamp from out of its packing, but do not remove the bulb
protective sleeve.
6. Put the new lamp into the lamp holder as far as it will go. Then, remove the
protective sleeve.
7. Reattach the cooling block and fasten it to the sphere body by means of the
two fastening screws.
8. Turn the power supply on again and let the lamp warm up for about five
minutes so that it reaches its operating temperature.
9. In general, a new lamp will have a higher light intensity than the old one.
Therefore, it is necessary to determine the integration time of the
SPECORD S 600 again with the new lamp.

Maintenance and Care
• In spite of all care it might be necessary to clean the mirrors, in particular
mirror 3. Only use dry, clean, i.e. oil-free compressed air or nitrogen for
this purpose.
• You can also clean the PTFE contact surfaces with a hair brush or dry,
clean compressed air, rinse with distilled water and then blow dry.
Stubborn contamination can be removed using ether, ethanol or
methanol or fine-grained sanding paper (grain size 220 – 240) and then
rinsed with distilled water and blown dry with compressed air.
• When cleaning standard samples always observe the manufacturer
instructions.
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21

Fiber coupling with SMA connections or with
measuring sensors
To couple measuring sensors to your fiber cables or fibers with SMA connection
to the SPECORD S600 and adapter is used. The adapter makes it possible to
move the measuring position out of the sample chamber. The operating range
of the fiber cable is 220 to 1100 nm.
Caution! Fibers will be modified by UV radiation!
Note that the optic fibers may be permanently damaged at wavelengths
below 220 nm. Therefore, only work in the spectral range above 220 nm.

Layout of the fiber coupling with measuring sensor

1

Measuring sensor

2

Optic fiber adapter

Fig. 21-1

Fig. 21-2

3

Optic fiber

Immersion sensor for transmittance
1

Guide

2

Vertical adjustment screw

3

Knurled head screw for
fastening the holder

4

Horizontal adjustment knurled
head screw

5

Headed dowel to adjust the
radiation height

6

Duct for receiving the sensor
adapter

7

Spring catch

Adjustable holder to accept the optic fiber adapter

The fiber coupling consists of an adjustable holder and an adapter decoupling
the light from the sample chamber and directing it into a fiber cable. This fiber
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cable channels the light up to the measuring sensor. A second fiber cable
channels the light weakened by the sample in the measuring sensor back to the
adapter. The adapter re-couples the weakened light to the measuring channel.

Layout of the fiber coupling with SMA connections
In this case there are two optic fiber cables at the ends that are each equipped
with SMA connections.

Installing the adapter in the sample chamber
Caution! Do not kink or squeeze optic fiber cables!
1. Slightly unscrew the locking screw at the holder (3 in Fig. 21-2).
2. Slide the holder onto the universal adapter.
3. Insert the optic fiber adapter into the holder. Pull out the handle a little and
place the adapter into the duct. The spring in the handle presses the cell
against the opposite stop.
Caution: Make sure that the optic fiber cables are not kinked nor protrude
into the beam path.

 The adapter is installed in the sample chamber.

Adjusting the adapter
Adjust the holder initially visually:
1. Open the shutter to observe the transmitting beam.
On the Windows taskbar, click the [Start] button. Activate the menu
function Programs / WinASPECT / Service S600.
This will bring up the Service Check dialog box, the diagnostic utility of the
device driver software. Choose the menu command Beam position /
Halogen lamp to open the shutter.
2. Monitor through the gap how the light hits the adapter. Using the knurled
head screw (4 in Fig. 21-2), adjust the adapter so that the beam falls on the
center of the adapter.
3. Create a measurement parameter file using the parameters described in
Section "Alignment of accessories", p.9.
4. Consecutively modify the vertical and horizontal adjustment (by rotating the
adjustment screws 2 and 4 in Fig. 21-2).
5. Tighten the knurled head screw (3 in Fig. 21-2).

 The adapter has been adjusted.
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Fig. 21-3

100

Optic fiber adapter inserted in the sample chamber
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