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1 Declaration of conformity

We declare under our sole responsibility that the product to which this declaration relates is in conformity with directives 2014/35/EU,
2006/42/EC, 2014/30/EU and 2011/65/EU and conforms with the following standards or normative documents: EN 61010-1, EN 61010-
2-051 and EN 61326-1.

2 Warranty
In accordance with IKA warranty conditions, the warranty period ~ The warranty does not cover worn out parts, nor does it
is 24 months. For claims under the warranty please contact your  apply to faults resulting from improper use, insufficient care
local dealer. You may also send the machine direct to our factory,  or maintenance not carried out in accordance with the instructions

enclosing the delivery invoice and giving reasons for the claim. in this operating manual.
You will be liable for freight costs.

3 Warning symbols

m Indicates an (extremely) hazardous situation, which, if not avoided, will result in death, serious injury.

Indicates a potentially hazardous situation, which, if not avoided, can result in death, serious injury.
/\ WARNING

Indicates a potentially hazardous situation, which, if not avoided, can result in injury.
/\ CAUTION

Indicates practices which, if not avoided, can result in equipment damage
/N NOTE




General information

4 Safety instructions

Please read the instruction manual in full before
A use and follow the safety instructions.

+  Keep the instruction manual in a place where it can be ac-

cessed easily.

«  Ensure that only trained staff use the device.

Work with the device

/\ CAUTION

Decomposition vessel

/\ WARNING

/\ NOTE

Oxygen as a compressed gas is ox-
idising; intensively aids combus-
tion; can react violently with flam-
mable materials.

Observe the relevant points of
danger shown in Fig. 4.

Combustion gases are hazardous
to health, therefore the venting
hose must be connected to a suit-
able gas cleaning system or ex-
traction system.

Please observe chapter “15 Tech-
nical data”.

If you are burning unknown sam-
ples, leave the room or keep well
away from the calorimeter.

Do not use oil or grease!

The IKA C 6000 global standards/
isoperibol calorimeter must not be
used for testing explosive samples.

Do not use distilled or deminer-
alised water (due to increased dan-
ger of corrosion)!

The C 6000 must be switched off
when you fit peripheral devices.

Perform a leakage test on the de-
composition vessel before each
combustion process (see operating
instructions C 6010/6012).

Risk of corrosion!

Substances with high halogen con-
tent must not be combusted in
the C 6010 decomposition vessel;
instead use the C 6012 decompo-
sition vessel.

Observe the operating instructions
for the decomposition vessels
€ 6010/C 6012.

Be sure to comply with all safety instructions, directives and
all matters of health, safety and accident prevention in the
workplace.

Wear your personal protective equipment.

/\ CAUTION

When handling combustion sam-
ples, combustion residue and aux-

iliary materials, please observe the
relevant safety regulations. The
following materials, for example,
could pose a risk:

— corrosive

- highly flammable

- explosive

- bacteriologically contaminated

- toxic.

/\ NOTE

A constant ambient temperature is
an important requirement for en-

suring the high measuring accura-
cy of the system. Observe the con-
ditions for the place of installation.

The IKA C 6000 global standards/isoperibol calorimeter sys-
tem may be used only in conjunction with the decomposition
vessels C 6010 or C 6012 (Chapter 15 Technical data).

Do not operate the device in explosive atmospheres, in the
presence of hazardous materials or under water.

Please observe the relevant regulations when handling oxygen.
When operating with tap water/from a tap, IKA recom-
mends that you use a standard water stop valve in the water
supply line.

At the end of the work period, close the main valve for the
oxygen supply.

Only change the main fuse when you have unplugged the
mains power supply.

/\ NOTE

When using stainless steel cruci-
bles thoroughly check their condi-

tion after each experiment. If the
material gets thinner, the crucible
may catch fire and damage the de-
composition vessel. Crucibles must
not be used for more than 25 com-
bustions for safety reasons.

Once the pressure test has been performed, a release code
can be entered to enable the decomposition vessel to be used
for further measurements (see decomposition vessel operat-
ing instructions). The warning message will then disappear.
Please observe the maximum pressure for filling with oxygen
(Chapter “15 Technical data”). Check the set pressure on the
pressure reducer of your oxygen supply.



Please observe the maximum energy input in the decomposi-
tion vessel (Chapter “15 Technical data”).

Decomposition vessels are experiment autoclaves and must
be tested by a technical expert after every use.

Individual use is understood here to include a series of experi-
ments performed under roughly the same conditions in terms
of pressure and temperature. Experiment autoclaves must be
operated in special chambers.

The decomposition vessels must undergo repeated tests (in-
ternal tests and pressure tests) performed by the technical
expert. The frequency of these tests is to be determined by
the operator on the basis of experience, type of operation
and the material used in the decomposition vessel.

Pressure vessel

Only technical experts may
perform pressure tests and
maintenance work on the
pressure vessel.

/\ CAUTION

+  National directives and laws must be observed for
operating pressure vessels!

« Anyone operating a pressure vessel must keep it in a
proper condition, operate it properly, supervise it, carry
out the necessary maintenance and repair work immedi-
ately and implement the safety measures required in the
circumstances.

+  Pressure vessels must not be used if they have defects
which could pose a risk to staff or third parties.

Maintenance

If the maintenance, and especially
m the pressure testing, is not per-
formed or is performed incorrectly,
there is a risk the decomposition
vessel may burst or an uncon-
trolled internal fire may occur at
the electrodes which could burn
away the seals (oxyacetylene torch
effect), thus posing a risk to life
and limb.

We recommend that you send the
pressure vessel to our factory for

/\ NOTE

inspection, and if necessary, repair
after 1000 tests or after one year
or sooner depending on use.

The declaration of conformity becomes invalid if mechanical
modifications are carried out to the experiment autoclaves or
if tightness can no longer be guaranteed as a result of major
corrosion (e.g. pitting by halogens).

Perform servicing work only when the equipment is
depressurised.

Permitted media

If the burning behaviour of a
material is unknown, it must
be tested before combustion

in the decomposition vessel
(risk of explosion).

Benzoic acid may only be
combusted in its pressed form!
Flammable dust and powder
must be first pressed. Oven-
dry dust and powder such as
splints, hay, straw etc. explode
when combusted! Always wet
these materials first!

Highly flammable liquids with
A WARNING | 5 1ow vapour pressure (e. g.
tetramethyl dihydrogen
disiloxane) must not directly
touch the cotton thread!

When burning substances
containing metals, ensure that
the total energy input is not
exceeded.

/\ NOTE

Tubes and screwed joints for oxygen, and all seals on the
decomposition vessel must be kept free of grease.

The condition and function of the seals must be checked and
ensured by way of a leakage test.

In particular the threads on the pressure vessel and the union
nut are subject to considerable stress and must therefore be
checked regularly for wear.

To prolong the life of wearing parts (o-rings, seals, etc.) we
recommend that you always work with a water trap in the
decomposition vessel.

Contact the IKA Maintenance Department to perform the
pressure test. Comply with the safety instructions in this
respect.

If the appliance is not going to be in operation for a long
period of time, it is advisable to completely empty the
calorimeter's water circulation. Likewise, the water must be
drained out before transportation.
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5 Correct use

5.1 Use

The IKA C 6000 global standards/isoperibol calorimeter system is
used for calorific value determination of solid and liquid substances.
This is done by placing a known quantity of a substance in a
decomposition vessel which is surrounded by a water bath.

The calorific value of the sample can then be calculated from the
resulting increase in temperature, the sample mass and the known
thermal capacity of the overall system.

Intended use: Tabletop device

5.2 Area of use

- laboratories - schools - universities

The device is suitable for use in residential areas and all other areas.

The safety of the user cannot be ensured:
If the device is used in conjunction with accessories not
supplied or recommended by the manufacturer!

If the device is not used for the intended purpose as specified
by the manufacturer.

If modifications are made to the device or the PCB by third
parties.

5.3 Recommended method of operation in working mode

/\ NOTE

The working mode temperature
should always be in the room
temperature range (+/- 2 °C) for
precise measurements.

Read the operating instructions and get to know the device.

2. Check that your peripheral devices are compatible with the
calorimeter (Chapter 11.3 Modules).

3. Select an appropriate place of installation (Chapter 8.1 Place
of installation) and commission the calorimeter (Chapter 10
Commissioning).

4. Select a working mode to suit the ambient temperature and

your requirements. In dynamic mode in particular, too great a
difference between the selected working mode temperature
and room temperature has a direct effect on the measuring
accuracy of the device. Set the corresponding cooling water
temperature (Chapter 15 Technical data).

Room | Cooling Working mode | Working mode
tem- tempera- IKA C 6000 C 6000
pera- ture global standard | isoperibol
ture
12 °C-20°C
Operation
at water ) )
R Adiabatic 22 °C =
22 °C Isoperibol 22 °C Isoperibol 22 °C
Icee0 Dynamic 22 °C Dynamic 22 °C
°C Opera-
tion with
condenser
Adiabatic 25 °C -
25 °C 20 °C-23°C| Isoperibol 25 °C Isoperibol 25 °C
Dynamic 25 °C Dynamic 25 °C
Adiabatic 30 °C =
30 °C 23°C-27°C| lIsoperibol 30 °C Isoperibol 30 °C
Dynamic 30 °C Dynamic 30 °C

Working mode: Adiabatic

The calorimetric decomposition vessel is ignited in a vessel
filled with water (inner vessel), which in turn is in an insulating
cover filled with water (outer vessel). No energy exchange
takes place between the inner vessel with decomposition
vessel and the outer vessel. For details, please consult the
relevant international standards (e.g. DIN 51900-3).

Working mode: Isoperibol:

The calorimetric decomposition vessel is ignited in a vessel
filled with water (inner vessel), which in turn is in an
insulating cover filled with water (outer vessel). A specified
energy exchange takes place between the inner vessel with
decomposition vessel and the outer vessel. For details, please
consult the relevant international standards (e.g. DIN 51900-
2).

Dynamic working mode:

A quick measuring mode developed by IKA. Its procedure
and results are not subject to international standards.

Register the decomposition vessel during initial commissioning
(Chapter 11.2 Decomposition vessel).

Switch the device to run hot for approx. 1 hour before
starting measurements. To achieve accurate measurements
you need a device that is adjusted to its ambient temperature
(Chapter 10 Commissioning).

Every decomposition vessel that you use must be calibrated
in the relevant working mode (adiabatic/isoperibol/dynamic
22 °C; 25 °C; 30 °C) during commissioning. This is done
by burning a calibration substance with a known calorific
value - generally benzoic acid (Chapter 6.1 Determining the
calorific value). For the number of calibrations and evaluation
required, see the relevant standards. You can test the stability
of the measurements through control calibrations at regular
intervals.

Select a working mode. If you are working in adiabatic mode,
you must carry out an adjustment at the relevant operating
temperature (22 °C; 25 °C; 30 °C). Observe the Adjustment
instructions (Chapter 6.5 Adjustment). An adjustment allows
you to automatically determine correct internal parameters
for implementing the adiabatic principle.

With the C 6000 global standard you can now carry out
adiabatic, isoperibol and dynamic measurements at specified
working temperatures, and with the C 6000 iso you can carry out
isoperibol and dynamic measurements at the specified working
temperatures. For adaptation to individual laboratory tasks, use
original IKA consumables and accessories.
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6 Useful information

The decomposition vessel C 6010/C 6012 is manufactured in
accordance with the directive for pressure equipment
2014/68/EU. This is indicated by the CE symbol with the ID number
of the notified body. The decomposition vessel is a category IlI
pressure device. The decomposition vessel was subjected to an
EC prototype test. The declaration of conformity confirms that
this decomposition vessel corresponds to the pressure device
described in the EC prototype test certificate. The decomposition
vessel has undergone a pressure test with the test pressure of

33 MPa and a leakage test with oxygen at 3 MPa. Some materials
tend to explode when combusted (e.g. due to formation of
peroxide), which can cause the decomposition vessel to crack.
Furthermore, toxic combustion residue in the form of gases, ashes
or condensation, for example, is possible in the inner wall of the
decomposition vessel.

You can obtain a copy of the Directive for pressure equipment
2014/68/EU from Beuth Verlag.

6.1 Determining the calorific value

The specific calorific value of the sample is calculated from:
Weight of fuel sample

Thermal capacity of the calorimeter system (C-value)
Temperature increase of water in the calorimeter system

For complete combustion the decomposition vessel of the
calorimeter system is filled with pure oxygen (quality 3.5). The
pressure of the oxygen atmosphere in the decomposition vessel
should be set to 30 bar (max. possible is 40 bar). To precisely
determine the calorific value of a material the combustion needs
to take place under specifically defined conditions. The relevant
standards are based on the following assumptions:

The temperature of the fuel before combustion depends on
the set start temperature between 20 °C and 30 °C.

The water contained in the fuel before combustion and
the water formed whilst combusting the hydrogenous
compounds of the fuel is in fluid form after combustion.
Oxidation of the air nitrogen has not take place. The
gaseous products after combustion include oxygen,
nitrogen, carbon dioxide, sulphur dioxide and the
oxidation products of the sample.

Solid materials may form (e.g. ashes).

In many cases, however, not just the combustion products referred
to in the standards are produced. In such cases the fuel sample
and the combustion products must be analysed, providing data
for revised calculations.

The standard calorific value is then calculated from the measured
calorific value and the analysis data.

The calorific value Ho is calculated from the quotient of the quantity
of heat released during complete combustion of a solid or liquid
fuel and the weight of the fuel sample. The aqueous compounds
of the fuel must be present after combustion in liquid form.

The formula for the calorific value is:
Ho = (CV * dt — Qext) / m

Ho Calorific value

m Mass of the sample

dt Measured and corrected increase in temperature

Qext All external energy originating from the ignition wire,
the ignition aids, the combustion aids and the formation
of acids

cv C value (thermal capacity) of the calorimeter

The heat value Hu is the same as the calorific value, minus the
condensation energy of the water contained in the fuel and
formed through combustion.

The heat value is the more important parameter from a technical
point of view because in all major, technical applications only the
heat value can be evaluated in terms of energy.

The bases of calculation for the calorific and heat value can be
found in the relevant standards (e. g.: DIN 51 900; ASTM D 240;
ISO 1928).

6.2 Corrections

Fuel

sample Heat quantity from:

External energy

Burnin
aid 2

Igniter

Formation of Formation of
sulphuric acid  nitric acid

Due to the nature of the system a combustion test does not just
produce the combustion heat of the sample, but also heat from
external energy.

This can fluctuate considerably in relation to the heat quantity of
the fuel sample.



The combustion heat of the cotton thread which ignites the sample
and the electric ignition energy would distort the measurement.
This influence is taken into account in the calculation by way of a
correction value.

Materials which are difficult to ignite or combust are combusted
together with a burning aid. The burning aid is weighed and put

6.2.1 Acid correction

Virtually all of the materials to be studied contain sulphur and
nitrogen. Under the conditions in calorimetric measurements,
sulphur and nitrogen combust to S0?, SO?and NO,. Together with
the water from combustion and moisture, sulphuric and nitric acid
as well as heat of solution are produced. In order to obtain the
standard calorific value, the influence of the heat of solution on
the calorific value is corrected.

To achieve a specified end state and to record all acids quantitatively,
distilled water or another appropriate absorbing liquid is placed
in the decomposition vessel in advance before the experiment

into the crucible with the sample. The additional heat quantity can
be determined from the weight of the burning aid and its known
specific calorific value. You must correct the test result by this heat
quantity.

in accordance with the applicable standards. The combustion
gases form acids with this absorption liquid and the combustion
water. The calibration of the system must have been performed in
accordance with the instructions!

After the combustion the decomposition vessel is thoroughly
flushed with distilled water to collect the condensate that has
been deposited in the inner wall of the vessel as well. The solution
produced in this way can now be examined with appropriate
peripheral devices to detect its acid content. For more detailed
information contact IKA or an authorised dealer.

6.3 Note on the sample

If you are burning unknown
samples, leave the room or keep

well away from the calorimeter.

Risk of corrosion!

Substances with high halogen
content must not be combusted
in the C 6010 decomposition
vessel; instead use the C 6012
decomposition vessel.

/\ WARNING

To prolong the life of wearing
parts (o-rings, seals, etc.) we
recommend that you always work
with a water trap.

/\ NOTE

The IKA C 6000 global standards/isoperibol calorimeter system
is a high-precision measuring instrument used for routinely
determining the calorific value of solid and liquid substances.
However exact measurements are only possible when the
individual test steps are carried out carefully. For this reason the
procedure must be followed precisely.

A few points should be noted in respect of the substances to be

combusted:

« Normally solid combustion substances in powder form can
be combusted directly. Materials which combust quickly (e.g.
benzoic acid) must not be burnt loose. Benzoic acid may
only be combusted in its pressed form! Flammable dust and
powder must be first pressed. Oven-dry dust and powder
such as splints, hay, straw etc. explode when combusted!
Always wet these materials firstl Highly flammable liquids
with a low vapour pressure (e.g. tetramethyl dihydrogen
disiloxane) must not directly touch the cotton thread!

«  Highly flammable substances tend to spray. Such substances
must be pressed into tablets before combustion. The IKA
pelleting press C 21, for example, is suitable for this task.

+ Most fluid substances can weighed out directly into the
crucible. Liquids that are cloudy or that have water that
may separate must be dried or homogenised before being
weighed out. The water content of these samples must be
determined.

- Highly volatile substances are poured into combustion
capsules (gelatine capsules or acetobutyrate capsules, see
Accessories) and combusted together with the capsules.

»  Forsubstances that are difficult to ignite or low in calories, use
the burning aid (see accessories). Before filling the capsule or
the combustion bag with the substance to be determined,
weigh them to calculate the extra external energy added by
the burning aid from the weight and the calorific value. This
must be taken into account in QExtern2. You should keep the
amount of burning aid used to a minimum.




6.4 Complete combustion

/\ NOTE

It is essential that the sample fully combusts to ensure correct
determination of the calorific value. After each experiment check
the crucible and all the solid residue for signs of incomplete
combustion.

Complete combustion is not guaranteed for materials with a
tendency to spray.

If there is any unburnt residue, the
test must be repeated.

Materials which are difficult to ignite (materials with a high mineral
content, low caloric materials) can often only be fully combusted
using burning aids such as combustible crucibles, combustible
capsules or combustible bags (Chapter 14.2 consumables).

It is also possible to use liquid burning aids such as paraffin oil.
The ignition aids (e.g. cotton thread) must also burn completely.

6.5 Adjustment (only IKA C 6000 global standards)

/\ NOTE

If the device is to be operated in
adiabatic function, prior adjust-
ment in the respective tempera-
ture range (22 °C, 25 °C or 30 °Q) is
necessary.

Adjustment must be performed in the following cases:

+  When first commissioning the calorimeter and when its place
of installation has been changed.

- If the measuring times for adiabatic measurements are
regularly in excess of 15-20 minutes.

+  If adiabatic measurements are frequently aborted because the
time limits for the pre-trial or main trial have been exceeded.

Procedure for adjustment:

+ Inthe menuselect “Settings, Measurement settings, Adiabatic
working mode”.

+  The adjustment starting temperature is preset by selecting
the working mode/temperature range.

+  Start the adjustment by selecting the selection field r (e.g.
Adjustment 25 °Q). Insert the decomposition vessel (without
sample).

«  Follow the instructions.

«  Adjustment starts automatically and is completed within
approx. 1 hour. After the adjustment has been successfully
completed the adjustment value appears as an increase in
temperature in the measurement record for the measurement
that was performed and is automatically adopted as a system
parameter.

+  You can see the adjustment value under the menu item
“Information adjustment”.

After successful completion of adjustment the device automatically
changes the mode of operation to the corresponding adiabatic
mode.

Adjustment 22 = Adiabatic 22 = R —
Adjustment 25 = Adiabatic 25 = Working Mode
Adjustment 30 = Adiabatic 30 = O] opnemic s0c

Adiabatic 22°C

[ Adiabatic 25°c

[] Adiabatic 30°c

»  Adjustment 22°C

-

6.6 Calibration

/\ NOTE

To guarantee accurate and reproducible measurement results,
the calorimeter system is calibrated after initial start-up, after
maintenance work, after parts are replaced and at specified time
intervals. During calibration the thermal capacity of the calorimeter
system is revised.

To this end, a specified quantity of a reference substance is
burned in the IKA C 6000 global standards/isoperibol under
test conditions. As the calorific value of the reference substance
is known, after it has been burnt it is possible to calculate the
thermal capacity on the basis of the temperature increase of the
calorimeter system. The reference substance for calorimetry at an
international level is benzoic acid, as per the National Bureau of
Standards (NBS-Standard Sample 39 J) with guaranteed calorific
value.

The thermal capacity is derived from the formula for the calorific
value (Chapter 6.1 Determining the calorific value):

CV =(Ho *m + Qext) / dt

Regular calibration is vital to
maintaining measurement accuracy.

Depending on the standard used, determination of the thermal
capacity may require performance of several measurements.

Using various statistical criteria the average value is calculated and
is used as the thermal capacity for subsequent determinations of
calorific values.

For more detailed information on calibration, please see the
relevant standards. If the IKA C 6000 global standards/isoperibol
is operated with several decomposition vessels, you will need to
determine the heat capacity of the system for each decomposition
vessel. The parts of the decomposition vessel must not be replaced.
In addition the thermal capacity depends to a small extent on
the measurement procedure used. The thermal capacity must be
determined for each measurement procedure that is used.

Note on calibrations

The calibration must be carried out under the same conditions as
the subsequent tests. If substances are used in combustion tests
(e.g. distilled water or solutions), you must use exactly the same
amount of this substance for calibration.

For determination of calorific values the increase in temperature
must be about as great as for the calibration (e.g. g.: 2 tablets =
approx. 1 g benzoic acid = 3 K). The optimum sample quantity
must be determined by several trials where necessary.




6.7 System properties

Operation is only permitted with

A CAUTION decomposition vessels C 6010 and
C6012.

The system has the following properties:

« Reduction of routine tasks thanks to automated measuring
procedure

« Integral oxygen filling/degassing

»  Automatic vessel detection

»  Operation without cooling unit: Connects to tap with pressure
reducer IKA C 25; temperature range 12 °C - 20 °C; water
consumption per measurement approx. 4 L; max. pressure 1
bar to 1.5 bar (Chapter 15 Technical data).

Operation with active cooling unit e.g. IKA RC 2 (Chapter
5.3. Recommended method of operation in working mode)
Measurement and determining of calorific value and
calculation of the heat value as per DIN (Chapter 15 Technical
data).

Measuring range: max. 40,000 J (This corresponds to an
increase in temperature in the decomposition vessel of
approx. 5 K).

Operation possible with IKA PC-Software Calwin® C 6040
Can be connected to sample rack C 5020

Includes printer connection (USB, network, RS 232 (Fig. 2, 6))
USB drive connection (Fig. 1, 4a)

7 Transport und Unpacking

7.1 Transport

The appliance must be completely
A CAUTION emptied before storing and

transportation.

The system must be protected against mechanical impact,
vibrations, dust deposits and corrosive ambient air during
transportation and storage. It is also important to ensure that the
relative humidity does not exceed 80 %.

7.2 Unpacking

«  Unpack the device carefully.
«  Any damage should be notified immediately to the shipping
agent (post office, railway network or transport company).

7.3 Scope of delivery

»  Calorimeter IKA C 6000 global standards/isoperibol
«  Attachment set

C 60.1012 Organizer
C 6000.1 water protect
C 723 Benzoic acid

Double-end/single-end spanner

Sealing disc

Filter spanner h

Screwdriver @Q;;;

«  Power supply cable

- USBdrive

«  Operating instructions
+  Warranty card

Hoses:
Emptying aid \ 1) EE]

\ I 1
Discharge hose — 1 )
1.5 m (EMPTY) HE

Water inflow

pipe (IN): Bft—TT—
B—rTr——

Water return

pipe (OUT):

Condenser

i ] J
z/oea‘%ng hose . {4 M—ows

Connecting
pipe O, (IN)
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8 Setting up and assembly

8.1 Place of installation

/\ NOTE

A constant ambient temperature is
an important requirement for en-
suring the high measuring accura-
cy of the system. Observe the con-
ditions for the place of installation.

No direct solar radiation

No draughts (e.g. beside windows, doors, air conditioning)
Nufficient distance from radiators and other heat sources
the minimum distance between the wall and the back of the
device must not be less than 25 cm.

Laboratory additions such as shelves, cable ducts, ring lines
etc. must not be build above the system.

The room temperature must remain constant.

The system must be installed on a level surface.

For operation of the system the following must be available at the
place of installation:

A power supply corresponding to the type plates of the
system components,

An oxygen supply (99.95 % pure oxygen, quality 3.5; pressure
3 MPa) with pressure gauge.

.

.

There must be a shut-off device for the oxygen supply. Observe the
instructions for oxygen (Chapter 4 Safety instructions).

8.2 Assembly of the attachments

8.2.1 Recirculation chiller/thermostat

/\ CAUTION

Donotusedistilled ordemineralised
water (due to increased danger of
corrosion)!

In normal operation the discharge
hose at the "EMPTY"” connection
(Fig. 2, 12) must not be inserted.

Make sure the filter casing is
always securely closed.

Insert the inflow pipe into the “IN” port until it clicks home in
the “IN" inlet (Fig. 2, 10).

Connect the other end of the pipe to the “OUT” port of the
condenser (water pressure max 1.5 bar).

Insert the return pipe into the “OUT" port until it clicks home
(Fig. 2, 11) and connect the other end of the pipe to the “IN”
port of the condenser.

The “EMPTY” connection is intended only for emptying the
device, e.g. for transport purposes (Chapter 12.1.3 Emptying
water).

Observe the operating instructions
for the condenser/thermostat.

/\ NOTE

It is recommended mixing 5 | tap
water (drinking quality) with 25 ml
of water bath additive C 6000.1, as
this improves the usable life of the
water.

IKA recommends that you use
the system with the recirculating
condenser RC 2 at a speed of
2800 1/min (place of installation
downstream of the C 6000:
3200 1/min).

N
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8.2.2 Water supply line

Operation is only permitted with

A CAUTION the pressure reducer IKA C 25.

Observe the operating instructions
for the IKA C 25.

Follow the instructions in Chapter
A NOTE “11.3 Modules”.

The pressure control valve IKA C 25 must be on the tap for the
calorimeter to be operated and it is preset to a output pressure of
approx. 1.5 bar.

The valve is fitted inthe line to the water connection.

8.2.3 Oxygen supply

The O, connection tube can be _—
A NOTE removed only after it has been —

depressurised. Therefore use the -
tool (scope of delivery). E—

1. Insert the O, connection tube into the calorimeter “IN" port
until it clicks home. ) ) | :
2. Connect the free end to the pressure reducer IKA C 29. push O, connection pipe Venting hose
) . : IN max. 40 bar
through the 2 points where there is palpable resistance.
Removal entails the same operations performed in reverse
order.

8.2.4 Venting hose
Combustion gases are hazardous
to health, therefore the venting
hose must be connected to a suit-

able gas cleaning system or ex-
traction system.

The venting hose discharges the combustion gases from the
decomposition vessel after every combustion trial. When laying
the venting hose ensure that it is not crushed or kinked. Screw the
venting hose to the screw coupling SW 8 (Chapter 8.2.3 Oxygen
supply) on the calorimeter and position the free end under the
extractor hood or connect it to a gas washing device. Comply with
the applicable safety regulations in this respect.

8.2.5 Mains power supply

Check that the available mains power supply matches the mains
power supply particulars listed on the rating plate.

«% @ If these conditions are met, the device is ready

for operation when it is plugged in to the mains. é
Observe the ambient conditions indicated in Chapter “15 Technical N
data”. N



8.2.6 Peripheral devices

A WARNING | calorimeter must be switched off

when they are connected.

The peripheral devices and the é

PC

BALANCE
RS232

RS232
PC RS232 Baud rate: 9600
Data bits: 8 "
Stop bits: 1 9
Parity: none 2 % ETHERNET
Handshake: none |5
Balance RS232 Serial connection for a balance interface usB &
(Mettler, Ohaus, Sartorius, Kern). DEVIC
For further information, see Chapter e usB
“11.3.1 Balance”. i HOST
Standard setting Baud rate: 1200 = ‘
Data bits: 7
Parity: odd
Stop bits: 1
Handshake: none
Ethernet Network connection for data transfer via
the network, e.g. to a network printer.
USB device USB interface (only for maintenance)
USB host Interface for conneting a USB mouse.
Sample rack Interface for connecting the C 5020
sample rack

8.2.7 Mains switch:

Data may be lost if the appliance is
A CAUTION switched off other than by

following the menu commands.

The device is switched on and off
A NOTE using the mains switch (Fig. 1, 5).

Switch the device off at the on/off switch.

=> Lift goes up.

Switch the appliance off only by using the menu commands
=> Lift goes down.

Switch the device off at the mains switch only when directed to do
so by the menu command.



+  The menu option selected has a blue background in the -

display.

®

9 Operator panel and display

+ When using a keyboard the input field has a yellow
background.

9.1 Explanation of the display

Inactive symbols have a grey background.

| Symbol

Function

Back to the last menu item

Change the working mode (Different working
modes are displayed depending on the water
temperature.)

Edit menu

System test restart.

Create: Decomposition vessel or measurement

i

Request a balance value

Start a measurement (the device is in Wait mode)

Open submenu

Confirm inputs

Reset sample rack
Update printer

Save data

Maintenance menu

Shutdown: This saves the measurements, the cover
of the calorimeter is closed and the software is shut
down. After this, switch off the calorimeter and all
the accessories.

Print

Drop-Down menu for further selection options

Measurement detail view

Graph view

Open the password-protected maintenance area

Measurement created but not yet performed

: IS N o fiin

Skip Inital System Test

9.2 Status symbols
Measurement: Device status:
| Symbol Status | | Symbol Status
m % Calibration/simulated calibration f/‘ Standby mode
| Measurement/simulated measurement
o (S Ignition/main trial

Sample rack measurement and calibration

638
B

Measurement successfully completed but not yet
evaluated

Cancellation of measurement/calibration

Cancellation before ignition, calibration can be
started again

Animation: Device opening/closing

oF

40 | Cancellation after ignition, calibration can no . Animation: Filling/Emptying

L o longer be started again t
Cancellation before ignition, measurement can -y Animation: Decomposition vessel being scanned
L be started again -} ¢ (RFID active)
“. ;/‘ lc(;anncsr”ggi?a?tfégrggglizon' measurement can no Animation:  Phases of the temperature

9 9 t compensation (during pre-trial and main trial)
C Measurement/system test running
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10 Commissioning

10.1 Switching on

After the IKA C 6000 global
A NOTE standards/isoperibol  calorimeter

has been switched on, the display
is active and can be operated using
a stylus or finger.

The cover opens automatically. While the software is loading, the
information screen is displayed for about 30 seconds.

IKA

C 6000

Version: 1.0.0 (2017-04-01)

Initializing...

10.2 System test

During initial system start (ca. 5
A NOTE minutes) a global standard device is
preset to Adiabatic (22 °C) and an
isoperibol device is preset to
Isoperibol (22 °C).

The system test is performed
automatically every time the IKA
C 6000 global standards/isoperibol
is switched on.

During the system test the “Initial System Test” display is displayed.
The cooling water temperature, flow rate, temperatures etc. are
tested.

Colour | Function |

red Cooling water temperature is outside permitted
limits.

yellow | Selected method of operation not possible
--> Modification required

green Successful test

In parallel to the system test, safety instructions are displayed and
they must be confirmed.

After a successful system test the device goes to the main menu
and measurements can be run.

Systemtest Initial System Test

Information

& Information for processing and activating the
calorimeters are available on IKA-homepage!

Please register under following web address:
http:/www.ika.com/owa/ika/myika.home

| v |

& Check the seals and clean the waterfilter at
regular intervals for safety at work

Isoperibol 22°C

19.7654 °C

10.3 Switching off

The device must be in Wait mode
A NOTE for it to be switched off.

Observe the procedure, in order to
avoid data loss.

Procedure:

1. The device is in wait mode.
2. Carry out shutdown

3. Press the mains switch.

Measurements

IKA"

C 6000

Version: 1.0.0 (2017-04-01)

Power off device




10.4 Menu structure

Factory settings

— J\J Measurements —t— Edit measurement ———

+— Multiple selection on/of
+— Simulation
Meas. <-> calib. ........

— Newmeasurement..............c.c..oo.....
AT MNIEASUTEIMIENT. L.ttt

— Vessel ————— Editvessel —— ————
— Modify....
— Open calibration Select calibrations...
E Edit calibrations T Statistics......
Manual C-value..
. Print calibrations..........cccccooovviiiiinnns
— Service code
— Unselect.....
— New vessel...
—m Archive  ——— Edit MeasuremMent 77 OPEN.....iiiiiiiiiii i =
= PTIN
— Export

+— Evaluate..
— Unselect...........
L— Multiple selection on/off............ccccooiiiiiiiiiiii =

1
—d Settings ~——— Measurement settings—— Working mode/adjustment ..............cocoiiiiiiiiiiie e 1 Isoperibol 22 °C
— O, flush ! deactivated
+— Decomposition ... 1 deactivated

— Automatic vessel detection..

— Input takeover 1 activated
— Sample name from date and time ..o 1 activated
— lIgnition and ————— Extérnal energy 1-3 Edit external Delete
combustion aids energy E Change...
Unselect

L— New External €nergy...........ccccoovveereniriinorineiiinns

U s |

— Reference calorific value
Edit user .
E Change...

— User overview
Unselect

— Evaluation standard

— Date/time -

— Language . English

— Audio activated
75 Modules ——— Balance deactivated

— Sample rack . deactivated

— Printer ... deactivated

— Tap water ................... deactivated

L— Safely remove USB drive

— Maintenance —— Maintenance ———————— Open the cover... -
J programs — Close the cover.
F— CRANGE Sl ..cui it
— Fill 02 -
— Empty O2

= Rl WO .o
— Empty water.
— RFID........
— Stirrer...
— Flow in the inner circuit
— Flow in the outer circuit
L— Empty device....
F— SEIVICE...oiiiiiiiiiie e

— Update software.
— Update firmware.
— Factory settings =

— 6 Information ——— Version
. — Logging....

— Device
— Internalinformation..
— Adjustment values

1 Adjustment 22 °C 1.0000
1 Adjustment 25 °C 1.0000 }
Adjustment 30 °C 1.0000



10.5 Menu details, main menu

You can reach individual menu
A NOTE items by moving horizontally.

Progress bar (Item A)

Press on the progress bar to display the data about the current
measurement or data about the last measurement (Chapter
11.6.3 Opening a completed measurement).

| Item C | Item D Explanation |

Measurements | Display and manage current
measurements and calibrations.

Vessel Create, display and manage
decomposition vessels.

[ i (S S S N S

2017-01-18 09:00:30

m Archive Manage archived measurements.
Settings Settings fur Measurements
d (Chapter 11 Operation, 11.4 Measuremenss — D
Settings)
Modules Settings for peripheral devices.
Item Function
- : : A Progress bar
= Maintenance Maintenance programs B Current Date and time
J C Main menu elements
D Name of the selected menu
Information Device informationon firmware, E Function bar
o software, device type and version.
Function bar (E)
Shows the display functions (Chapter 8.1 Explanation of the
display).
10.6 Touch screen input field
|

The keyboard adapts to the
ANOTE relevant input field automatically

(alphanumeric or numerical).

For manual input, press an input field.
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11 Operation

11.1 Procedure
/\ NOTE

The menu item “Measurements” refers to both calibration of the
calorimeter system and the actual measurements for determining
the calorific value. The following preparations must be performed
in order to prepare the system to take a measurement:

1. Weigh out the substance directly into the crucible with an
accuracy of 0.1 mg. It may be necessary to put some distilled
water or a solution into the decomposition vessel.

The maximum acceptable weight of the sample that is added
is restricted, and it may weigh from 0.001 gto 5 g.

2. To prolong the life of wearing parts (o-rings, seals, etc.) we

recommend that you always work with a water trap.

Follow the operating instructions
for the decomposition vessel
C 6010/C 6012.

w

As a rule the weighted sample must be selected in such a
way that the temperature increase during the measurement
is below 5 K and comes close to the temperature increase of
the calibration (max. extra energy: 40000 J)

Failure to observe these instructions could result in damage
to the calorimeter.

If the maximum energy input is exceeded, we recommend
that the calorimeter is sent back for repair (Chapter 12.1.
Cleaning the system).

When working with unknown substances, select very small
weighted samples (approx. 0.25 g) at the start in order to determine
the natural energy. If you are burning unknown samples, leave the
room or keep your distance from the calorimeter.

If substances such as distilled water or solutions are added to the
decomposition vessel for combustion tests, you must use exactly
the same amount of those substances during calibration.

11.2 Decomposition vessel

11.2.1 Creating a decomposition vessel

A decompostion vessel has to be registered in the system to carry
out measurements.

1. Go to the “Decomposition vessel” menu.
2. Select sl to create a new decomposition vessel.
3. Enter:
- Name of the decomposition vessel (max. 30 characters)
- Serial number of the decomposition vessel (exactly 10
characters)
- Number of previous ignitions with this decomposition
vessel
- Check if platinum wire is used by decomposition vessel
A pressure test must be per-
ANOTE formed after a decomposition
vessel has reached or exceed-
ed the recommended number
of ignition cycles. You can con-
tinue to work with the decom-
position vessel after you have
confirmed a warning.

4. Scan the decomposition device in the devices RFID sensor
field (Chapter 11.5.4 Starting a measurement).

5. When you have filled out all the obligatory fields, confirm
what you have entered.

11.2.2 Editing a decomposition vessel

You can edit decomposition vessels later once they have been
created.
1. Select a created decomposition vessel from the list, press
and select as appropriate:
- Delete
- Modify
- Open calibration: Managing calibrations of the selected
working mode (see the following chapter on calibration).
- Service Code: If a print test was carried out the warning can
be deactivated using the service code.
- Unselect
2. The relevant input form opens.

Vessels Adiabatic 22°C [+]

Name  Serial Number  C-Value Ignition Counter _ Creation Date

Neues Aufschlussgefa

Name:
l Test Vessel ]
[ 1000255781 \ [12 |

. Aufschlussgefa RFID:
& | R3E00E83059 |

[ Piatindraht

Vessels [adiabaticzzc [

Name Serial Number  C-Value Calibration Date _Ignition Coun

Test Vessel 1000~~~ L,
Delete
Change

Open Calibrations

Service Code

Unselect




11.2.3 Calibration
The decomposition vessel must be calibrated to carry out a m
measurement. The C-value of the decomposition vessel can be —
determined using calibrations. _Calibrations
electes jame eight Result Mode User

1. Go to the “Decomposition vessel” menu. O
2. edit, select a decomposition vessel from the list and press
e

Measurement t1 0987650 8054 JK Adiabatic 22°C  Test Us|
Measurement 4 1012729 8047 JK Adiabatic 22°C  Test Us|

Measurement 5 1.12451g 8054 J/K Adiabatic 22°C  Test Us|

3. Select “Open calibration”.
4. Select a calibration that you want to include in the C-value. S
5. Save the inputs.

When the C-value is updated the
A NOTE calibration date is renewed.

O Statistics

The statistic evaluates the selected calibrations.

Displayed values: Selected values, average (&), max. value,
min. value, range (Max-Min), relative standard deviation Statistics:
(RSD), sigma (o) and warning and control limits. The LWL . -
and UWL (lower and upper warning limits) define the range s

within which 95 % of the calibration measurements should w7

N RSD: 0.04%
lie.

o 0.10%

The LCL and UCL (lower and upper control limits) define the UpperWarm: 10
area within which 99.7 % of the calibration measurements i
must lie for the statistical control to be fulfilled. Calculation of
the limits, where sigma = standard deviation, = square root
and N = number of measurements:

UCL — average + 3 x sigma / /(N)

UWL — average + 2 x sigma / /(N)

LWL — average - 2 x sigma / /(N) Manual c-value
LCL — average - 3 x sigma / /(N)

Current c-value:

8118 JIK
® Entering manual C-value New cvalue:

You can set the C-value for the decomposition vessel
manually here (see previous chapter on calibration).
1. Enter a C-value.

2. Save the input.

I

11.3 Modules (peripheral devices)

The C 6000 must be switched off
A CAUTION when you connect peripheral de-

| i I - ——

vices. Modules
[] Balance

Observe the operating instructions  JEJCEHEA

A NOTE for the peripheral devices. [T printer
Check the box to directly activate [[EIREEES
the interface and load external data. Safly Remove USB Drive
Select the submenu to reach its —
settings.

| Menu Function

Balance activated/deactivated

Sample rack | activated/deactivated

Printer activated/deactivated

Tap water The function must be acti-

vated if the calorimeter is op-
erated while directly connect-
ed to a mains water supply.
This adapts the system test.
Safely remove | Select this function before removing the USB
USB drive drive (Fig. 1, 4a).




11.3.1 Balance

/\ NOTE

Please take the precise settings
(baud rate, data bits etc.) from the
operating instructions of the
balance you are using.

1. Go to the "Modules” menu.
2. Select the “Balance”.
3. Save theinput.

This means the standard settings are adopted.

Changing standard settings:

Go to the “Modules” menu.

Select the “Balance”.

Select the “Submenu” symbol.

Enter all the necessary balance values.

Request the balance value by pressing . The value
appears in the input field.

Checking the box for “Use balance” activates the balance and
the balance value is used for further functions.

7. Save the input.

Uk W =

o

Working with the scale

/\ NOTE

Before the transfer, create a new
measurement with an external energy.

Before each weighing and transfer
of values from the balance, the
“TARE" key needs to be pressed.

If a balance is connected to the IKA C 6000 global standards/
isoperibol calorimeter, the weighted sample can be sent directly
from the balance to the IKA C 6000 global standards/isoperibol
calorimeter.

There are two possibilities:

a) Press the “Print” button on the balance:

b) Open the “New measurement” input form (|

Option a):

After pressing the print button on the balance, the currently
displayed maximum sample weight value is sent to the
calorimeter. The “New measurement” menu opens and
the value is entered automatically in the appropriate place
(maximum sample weight, external energy). Attention:
External energy has to be selected first.

The external energy values are calculated automatically based
on the specified sample weight and reference calorific value
entered for the aid.

Option b):

Request a balance value by selecting the symbol in the
“New measurement” window (Chapter 11.5.1 Creating a
measurement).

In the balance settings you can select the transfer order:
«  Sample
+ Weight in external energy

or
«  Weight in external energy
«  Sample

e A

Balance Settings

Baudrate: Stop Bits:

- - .

Flow Control:

Parity:
‘None |ﬂ‘ lNo Flow Control |ﬂ|

Balance Request Command:
Add Esc Sequence

Balance Test:

1 [] use Balance

| 5 —

New Measurement

External Energy 1:

ClEEr— |

Weight: T 7T T Total:

CTE (e

External Energy 2:

Aoz G




11.3.2 Sample rack

/\ CAUTION

Changing the assignment of the
sample rack whilst the IKA C 6000
global standards/isoperibol calori-
meter is switched off is not
permitted!

You can prepare and run as you
wish a maximum of 12 measure-
ments in the sample rack.

/\ NOTE

The sample rack is used to reliably record and manage individual
fuel samples and larger sample sets of up to 12 crucibles. To work
with the sample rack you must first check that it is connected to
the calorimeter.

Installation:

1. Connect the sample rack to the C 6000.
2. Select the sample rack in the menu.
3. Save the input.

Working with the sample rack:

Please note the measurement
/\ NOTE

preparations for the balance
(Chapter 11.4.1 Measurement set-
tings).

1. Create a measurement (11.5.1 Creating a measurement).
Before you save your inputs place the prepared crucible
with which you want to carry out the measurement into an
empty compartment of the sample rack. The rack position
appears in the input form (top right).

2. Remove the prepared crucible from the sample rack to carry
out the measurement.

The input form for “Rack position x” opens. The C 6000
detects the crucible and the created measurement data.

3. If noignition aid/combustion aid has been entered, these can
be added.

4. Select a decomposition vessel.

5. Start the measurement.

Sample rack assignment

/\ NOTE

If the sample rack assignment does
not correspond to the created
measurement, the sample rack
must be reset or deactivated. In
case of a reset the measurements
created for the sample rack are
automatically deleted.

When the IKA C 6000 global
standards/isoperibol calorimeter is
restarted the last rack assignment
is saved.

The “Sample rack” tab allows you to check the current assignment.

R ——

New Measurement

Sample Name:

g

I Measurement 1

Sample Weight:

\:____:I

[0.98765

] —

User: Vessel:

|Test User

|ﬂ] lYest Vessel

=

Rack position 4

Sample Name:

| Measurement 1

.

Sample Weight:

[ 0.98765

Type:
l lMeasurement |ﬂ‘

User: Vessel:

|Test User

|ﬂ] lTest Vessel

| View Function
[FE======my | The C 5020 sample rack is not
_smerek | connected or active.
No Sample rack connected!
== | The sample rack is connected.

Sample Rack

[ICICICICIE
[ \

V.V VvV .V V. .V

All compartments are free.

Sample Rack

LI FCICTCHT
= |

The sample rack is connected.
* Green = free
* Red = occupied




11.3.3 Printer

Setting the printer

/\ NOTE

Please observe the printer operating
instructions.

When a printer is added a name is automatically generated and
the connection is taken from the list.

1.
2.
3.

4.

Go to the “Printer” menu.

Select the “Submenu” symbol.

Select a printer from the drop-down list or add a new one
using &L

Save the input.

Adding a printer

1.

3.

Select a printer or a printer protocol from the printer list
displayed.

If a printer is not shown in the

/\ NOTE

list, it can be added using a

printer protocol and the IP
address. The supported printer
protocols for the C6000 are
Internet Printing Protocol (ipp,
http), AppSocket/HP JetDirect
(socket) and LPD/LPR Host or
Printer (Ipd).

When a printer protocol is selected you must enter a name
yourself. The connection must also be completed.

Select the driver.
- Filter by manufacturer.
- Select the driver and save the input.

If no printer driver is found for your printer:
- Use the generic printer driver (manufacturer “Generic”)
- Use the PostScript Printer Description (PPD) file from the
manufacturer. Save the PPD file on the USB drive and insert it
into the device (Fig. 1, 4a). Press “Add printer driver from USB
drive” and select the PPD file.

Select PPD File:

/media/usb/Kyocera_TASKalfa_3551ci.PPD
Imedia/usb/Kyocera ECOSYS M6030cidn.PPD

x| v |

Save the inputs.

Serial printer

/\ NOTE

Other print operations are not
possible with this. We recommend

the IKA C 1.50 printer with serial
settings 9600-8-N-1.

A serial printer can be connected to PC port of the C 6000. This
printer prints the sequential record of the measurements.

Short protocol: Prints the measurement data (name, sample
weight...) and measurement values (temperature difference,
ignition energy...)

Long protocol: also prints measured temperature values.

e

Printer Settings

Use Printer

[ = |
Printer: ey
lHP_Ofﬁcejet_100_Mcbile_L411 .Jﬂl_m

Media size:

[ use serial Printer

]

List Available Printers

Info Make and Model Location _ Uri
HP Officeiet 100 Mobile L411  HP Officejet 100 Mobile L411 usb/
AppSocket/HP JetDirect Printing Protocol socke
LPD/LPR Host or Printer Printing Protocol Ipd//
Internet Printing Protocol Printing Protocol ipp /|

-

Printer Driver

]

New Printer

Selected _ Make and Model

Printer Name:

[

Printer Connectior

n:
/Officejet%20100%20Mob

New Printer

Printer Name:
[ HPOfficej ileL411 ]

[ usb:/HP/Office]et%20100%20Mob \

Printer Driver:
[HP Officejet 100 Mobile W11, hpcups 34541 [

Oooom

Printer Settings

Media size:

@ Short Protocol

O Long Protocol

HP Officejet 100 Mobile 1411, hpcups 3.15.11

HP 910, hpoups 3.15.11

HP 915, hpoups 3.15.11

HP 2000c, hpoups 3.15.11




11.4 Settings

Menu Function in the submenu

| [i . ! [ [ [ |]
Measurement settings | Measurement and procedure settings Settings

Ignition and combus- | Manage ignition and combustion aids Messirement setinos
tion aids Ignition and combustion aids

Units

Units Set unit to be used

Reference combustion value

Reference combustion | Set reference combustion value
value

User

User Manage user =

Evaluation standard Set evaluation standard to be used

Date/time Set date and time
Language Set language to be used
Audio Set audio replay

11.4.1 Measurement settings

1. Go to the menu “Settings, Measurement settings”.
2. Select a setting.
3. Save the inputs.

I i I I - E——
Measurement Settings

Working Mode / Adjustment

O: Flush

Menu Function |

Decomposition

Working mode | Select a working mode: Isoperibol, Adiabatic,
Dynamic and start an adjustment (Chapter 6.
5 Adjustment).

Automatic Vessel Detection
Input Takeover

Sample Name from date and time
0, flush Activate/deactivate oxygen flush before a trial. -

This means that the decomposition vessel is

briefly filled with oxygen then emptied twice

before it is actually filled, to remove air nitrogen.

Decomposition | Activate/deactivateventingofthedecomposition
vessel after the trial. A subsequent analysis of
the combustion residues can be carried out.

Automatic ves-
sel detection

Activate/deactivate detection of the
decomposition vessel using RFID.

Input takeover

Activate/deactivate the most recently selected
settings. These are adopted when you create
a new measurement (external energies, user,
decomposition vessel).

Sample name
from date and
time

Activate/deactivate automaticnamegeneration
using the current date (YYMMDDHHmMmMSS).

Working mode

You can select the working mode of the device here.

The C 6000 isoperibol only offers the working modes “Isoperibol [ e ———

and Dynamic”. When the working mode is changed, the device Working Mode

carries out a system test to check if the cooling water is in the T

appropriate range, for example.

For further information on the working modes see Chapter “5
Intended use”. An adjustment can also be started here (Chapter
6.5 Adustment).

Isoperibol 25°C
Isoperibol 30°C

Dynamic 22°C

Dynamic 25°C

-



11.4.2 Creating ignition and combustion aids

You can create several ignition and combustion aids distributed
across 3 lists “External energies 1/2/3". When creating a new
measurement you can them in the drop-down list (Chapter 11.5.1
Creating a measurement).

1. Go to the menu “Settings, Ignition and combustion aids”.

2. Select an external “External energies” list.

3. Press M to create a new ignition and combustion aid. The
default factory setting “IKA cotton wool thread” is preset as
standard with 50 J and cannot be edited or deleted.

4. Enter a unique name (max. 30 characters).

Select a specific or absolute energy value.

6. Save the inputs.

Your new ignition and combustion aid appears in the table.

v

Editing ignition and combustion aids

Select a created ignition and combustion aid from the list, press
and select as appropriate:

- Delete

- Modify

- Unselect

11.4.3 Selecting the unit

/\ NOTE

1. Go to the menu “Settings, Units”.
2. Select a unit.
3. Save the input.

When you select a unit all existing
display values are converted ac-
cordingly.

11.4.4 Selecting the Reference combustion value

You can find the current reference
A NOTE combustion value printed on the
benzoic acid tablet package. This
reference combustion value can be
changed.

1. Go to the menu "Settings, Reference combustion value”.
2. Enter the desired reference combustion value.
3. Save the input.

[ —————
External Energies

External Energy 1 T

External Energy 2

External Energy 3

-
External Energies 1

Name Heat Value _ Total Energy

| ———

New External Energy

External Energy Name:
l Test Energy 1 ‘

IKA cotton thread 0 50

External Energy Heat Value (J/g):

External Energy Fix Value (J):

@[ 60 |

e

External Energies 1

Name Heat Value  Total Energy

IKA cotton thread 0 50
Test Energy 1 0
Delete

Change
Unselect

e

| i I I S E——
Units

Jig
callg
BTU/Ib
MJlkg

kWhlkg

-

Reference Combustion Value

Current Reference Combustion Value [J/g]:

26450 |

New Reference

Value [ig]:

[ 26461 |

New Reference Combustion value in user selected unit:

6320.10 cal/g




11.4.5 Creating users

/\ NOTE

Users can be created and
administered. Users that have
been created can be selected from
a drop-down list when a new
measurement is created (Chapter
11.5.1 Creating a measurement).

Go to the menu “Settings, User overview".

Press Il to create a new user.

Enter a unique name (max. 30 characters).

Enter an abbreviation for the user name, which will be
displayed later when a measurement is created.

5. Save the inputs.

HwN =

Editing a user
Select a created user from the list, press and select as

appropriate:
- Delete

- Modify

- Unselect

11.4.6 Evaluation standard

Standard selection options for calculating the heat value.

1. Go to the menu “Settings, Evaluation standard”.
2. Select an evaluation standard.
3. Save the input.

/\ NOTE

Previously evaluated measurements
are not updated when a different
standardis selected. The measurement
must be carried out again.

11.4.7 Setting the date and time

1. Go to the menu “Settings, Date/time”.

2. Assoon as you select a field, the relevant input field opens.
Enter the values.

3. Save the input.

11.4.8 Setting the language

1. Go to the menu “Settings, Language”.
2. Select a language.
3. Save theinput.

B e [ & ———— |

User Overview New User
nitisls___ User Name

User Name:

‘ Test User ‘

User Initials:

[T l

----

R ——

User Overview

Initials,

User Name

u Test User

Delete

Change

Unselect

Not Set

ASTM D 240-02 R (2007)
ASTM D4809-09a (2009)
ASTM D5865 (2012)

DIN 51900 (2000)

-

Date/Time Settings

o don  var
! !

o ——
Language

English

Deutsch (German)

Frangais (French)

Polski (Polish)

Italiano (Italian)

-



®

11.4.9 Audio settings

The notification sound before m

A NOTE ignition cannot be deactivated. Audio Settings

1. Go to the menu “Audio settings"”. L Audioenabied

2. Select: B —weud
- activate key tones
- change the system volume (“+" louder, “-" quieter) [ > |

- I (test current volume setting)
3. Save the inputs.

11.5 Carrying out a measurement

11.5.1 Creating a measurement

1. Go to the "Measurement” menu. m m

2. Press i to create a new measurement. Meas“:fm':‘e'“s e — New Measurement

3. Enter the name of the measurement - input options: [ Weasursment1 ‘ |
- User-defined — e
- By date: YYMMDDHHMMSS \Uifms J & | [:ﬂ::_mmem ]
- Automatic: Based on the most recently entered pattern MestUsor [ [festvesssl [

(Measurement_1 becomes Measurement_2,...3,...4)
4. Enter the sample weight manually or request the value from
the external balance by pressing IEE.

5. Select measurement or calibration from the drop-down list. m

6. Select from the drop-down list: New Measurement
- the decomposition vessel used or “Automatic vessel detec-
tion” (Chapter 11.4.1 Measurement settings) E
- User o p— I
- ignition and combustion aid used - B
The drop-down list shows you all the ignition and combustion Exematnorgyz. =7 = '

@ [

aids that have been created (Chapter 11.4.2 Ignition and
combustion aids).

7. Specify the weight for every selected ignition and combustion
aid. For specific energies the weight (g) is required, and this m

can be requested from the balance. The total energy of New Measurement
the ignition and combustion aid is automatically calculated Mletot ooz [
and displayed under “Total”. The calculated sum of all total Coasesr | N | rese ‘
energies is shown at the end of the input form. ——

8. When you have filled out all the obligatory fields, confirm D:@ I
what you have entered. [ o

11.5.2 Editing a measurement

Depending on the status of the -
A NOTE measurement, the appropriate 5 = Open
editing fields are displayed. Print
. . ) EXport sel Vessel ¢
A simulation can be carried RV ™ [AV—
. . Evaluate
out without having selected a
Unselect
measurement.
Multiselection Off
If a calibration for C-value is used, Simulation
it cannot be converted into a Meas. <-> Calib.
measurement.

1. Go to the "Measurement” menu.
2. To edit, select a measurement from the list and press E.
Select:
- Open
- Print (only with active printer)
- Export (with connected USB drive)
- Evaluate (Chapter 11.4.6 Evaluation standard)
- Unselect
- Multiple selection on/off
- Simulation
- Measurement <-> Calibration (@ measurement is converted
into a calibration and vice-versa).



11.5.3 Simulation

If a simulation is carried out with an existing measurement the

values of the measurement are automatically entered in the

simulation input form.

1. Go to the “Measurement” menu. _

2. To edit, select the measurement from the list and press E

3. Select the simulation.

4. The values from the measurement are automatically adopted.
Also enter the temperature increase (Delta T) and the ignition
energy. During a simulated measurement you can change the
user-defined C-value and during a calibration you can change
the reference combustion value.

5. Confirm the inputs. The result is displayed in the measurement
list.

11.5.4 Starting a measurement

1. Go to the "Measurement” menu.
2. Select a created measurement.
3. Press [d to start the measurement.

Inserting a decomposition vessel

Before inserting the decomposi-
A NOTE tion vessel you must start the cre-
ated measurement (Chapter 11.5.4
Starting a measurement).

Observe the requirements for the
decomposition vessel (Chapter
11.2.1 Creating a decomposition
vessel).

Follow the operating instructions
for the decomposition vessel
(C 6010/6012).

1. Screw the decomposition vessel on finger-tight.

2. During automatic decomposition vessel detection you move
the decomposition vessel over the sensor area. The RFID
sensor (RFID: radio frequency identification) identifies the
decomposition vessel. A beep sounds when detection has
been successful.

If autqma_tic deco_mpositio_n vessgl
detection is deactivated this step is
not carried out.

3. Hang the decomposition vessel in the calorimeter cover.

4. Check if the decompostion vessel is safely closed and confirm
the message. The decomposition vessel must be positioned
centrally within the filling head of the inner cover. When it is

correctly positioned you can feel it click home.
5.  Start the measurement by confirming.

Type:
‘ ‘Measurement |ﬂ‘

e

A 9 Measurement 1 0987659 25215J/g TestVessel 7955 J/}

Measurement 1 0.98765g 25215J/g Test Vessel 7955 Jii




11.5.5 Measurement procedure

Graph view
| Item | Function
A Displays the current phase of the measurement
B Displays information about the selected measurement
(name, sample weight, name of the decomposition
vessel, C-value of the decomposition vessel)
C Progress bar for the current measurement
Cancel button to end the current measurement
E Graph view shows the duration of the experiment and
the temperature over time
F Graph view
G Detailed view of the measurement
H Print measurement
| Protocol view; shows the averaged temperature values
(every 12 seconds) that are relevant to the result calcu-
lation of the calorific value.
J Measurement information

Measurement 1 0.9;

Run Maintest

22.49887 °C
22.89052 °C
23.74138°C
24.59131°C
2512398 °C
25.40301 °C
25.55670 °C
25.64427 °C
25.69642 °C
25.72951°C
25.75265 °C
25.76757 °C
25.77813 °C

01:00 02

Measurement 1 0 9¢

04:00  05:00

22°C:

Measurement Isoperibol
Run ) Maintest Delta t:
5.20 min 22.49887 °C
5.40 min 22.89052 °C C-Value:
5.60 min 23.74138 °C Vessel:
5.80 min 2459131 °C
6.00 min 25.12398 °C Ref. comb. val.:
6.20 m!n 25.40301 °C QExtern 1:
6.40 min 25.55670 °C
6.60 min 2564427 °C QExtern 2:
6.80 min 25.69642 °C QExtern 3:
7.00 min 25.72951 °C
7.20 min 25.75265 °C Qlgnition:
740 m!n 25.76757 °C Ignition temp:
7.60 min 25.77813 °C

Mode:

e

0K

7955 J/IK
1000255781
26461 Jig
500

0J

0J

66 J

22 47854 °C

Isoperibol 22°C

i

11.6 Archive

The archive shows all completed measurements in a list (Chapter
9.2 Status symbols). It is updated during the night.

11.6.1 Selecting a measurement in the archive

You can filter completed measurements by time or name using a
drop-down list.

Go to the “Archive” menu.

The list shows you all completed measurements.

You can filter by time or name using the drop-down list Ed.
Select a field to do this.

Confirm the input.

1.
2.

11.6.2 Editing a measurement in the archive

/\ NOTE

Depending on the status of the
measurement, the appropriate

editing fields are displayed.

To edit, select a measurement from the list and press .
Select:

.

Open

Print

Export (USB drive)

Evaluate (10.4.6 Evaluation standard)
Unselect

Multiselection on/off

Measurer|
Name Yesterday

Meas | ast Week

i Meas

Period selection:

essel  Vessalcfi -

L utomatic 8046 J/K|

Last Month

utomatic 8046 J/K|
Last 7 Days

Last 30 Days

L utomatic 8046 J/K|

L utomatic 8046 J/K|

Name

tomatic

Print
Export
Evaluate

Unselect

Multiselection Off

=z



11.6.3 Opening a completed measurement

You can view the measurement data of a completed measurement.
The units correspond to your settings.

1. To edit, select a measurement from the list and press E.

2. Select "Open”.

3. Press to return to the list.

11.6.4 Evaluating a measurement

The evaluation standard corresponds to your settings (Chapter
11.4.6 Evaluation standard)

1. To edit, select a measurement from the list and press E.

2. Select “Evaluate”.

3. You can use the drop-down list to select the page that is
currently displayed (example based on evaluation standard
DIN 51900):
+  Measurements: Displays the measurement data.
+  One or two input forms: Depending on the standard

that has been set, different parameters must be entered.

The purpose and meaning of these
/\ NOTE

parameters and the relevant calcu-

lation formulae for the complete

results can be found in the respec-
tive standard.

Result: Displays all of the parameters and results that are
significant for the standard. The result can be printed
and stored on this page.

Evaluations that have been saved or
/\ NOTE :
printed can no longer be changed.

4. Confirm the input.

Measurement 1 (measurement)

Name: Measurement 1

User name:
Start date:

Test User
2015-09-01 14:23:56
15:00 mm:ss

Duration:
Weight: 098765
Deltat: 3.1452K
7955 JIK

25215 Jig

C-Value:

CE=———

DIN 51900 Measurement . |K4 .
|
Name: Measurement 1
User name: Test User
Start date: 2015-09-01 14:23:56
Duration: 15:00 mm:ss
Weight: 098765 g
Delta t: 31452 K
C-Value: 7955 JIK
Vessel: Test Vessel (1000255781)
Ref. comb. val.: 26461 Jig

-

e ——
e ===

DIN 51900 Thermochemical corrections| : DIN 51900 Net Calorific Value [~]

@ sulur contentn percentage @ Evter Nan) and oan)

O surc sca O catuate Nior) an Ol
nos: s Nany oan)

[20 ] [1.00 J [s.20 ] [250 ]
ci: F: Han): Afan)

[1:20 | [240

[ 5.00 | [ses ]

w: w:

DIN 51900 Result :
I
Cval: 7955 J/g
mp: 0.98765 g
DT: 3.1452K
an: 29
as: 934
ac: 254

QF: 779
25017 Jig
24831 J/g

Ho,v(an):
Ho,v(roh):

11.7 Maintenance

| \i S S - ——
Opens the menu for selecting maintenance pro- Maintenance

Menu Function

Maintenance

programs grams. Press B to reach the submenu.

Service This is password-pro-

A NOTE tected (Access only for

authorised IKA mainte-
nance staff).

Update Carry out software update

software

Update Carry out firmware update

firmware

Factory The device will is reset to delivery state.

settings

You can update your device using a USB drive (Fig. 1, 4a). For more
information on the procedure see: https.//www.ika.com/fut

Maintenance Programs 1 i

Service
Update Software

Update Firmware

Factory Reset

-



11.7.1 Maintenance programs

/\ NOTE

You can select several programs.
Ticking the box activates the menu

AwWN =

item.

Programs that are running are
shown in blue.

Programs shown in grey are
inactive.

Go to the “Maintenance, Maintenance programs” menu.
Select the “Submenu” symbol.

Select one or more programs.

Go back to the menu using the arrow button.

The programs start automatically.

Open Device

Open the cover

Close Device

Close the cover

Change Seal

The O, filling piston goes down, so that the seal
on the filling piston can be replaced. To this end
the filling piston goes to its lowest position.
Only possible when oxygen is connected.

o, Fill An inserted decomposition vessel can be filled
with oxygen manually (or control to see if oxy-
gen flows out). End the maintenance program
by selecting it again (changes from blue to grey).
0, Degas An inserted decomposition vessel can be emp-
tied manually. End the maintenance program by
selecting it again (changes from blue to grey).
Fill Water The inner vessel is filled with water manually.
The device must be ready for operation.
End the program (blue to

grey), as theginflow is not
switched off when the
cover is open. As soon
as the decomposition
vessel has been inserted
and the cover has been
closed, the inflow from
the device is switched
off automatically.

Empty The inner vessel is emptied.

Water The run must be reset
again manually. End the

maintenance program
by selecting it again
(changes from blue to
grey).

RFID RFID detection: the decomposition vessel can
be scanned and the internal RFID identification
number is displayed.

Stirrer Stirrer is switched on and the speed is displayed.

Flow Inner | Flow check in the inner water circuit. The flow

Cycle is displayed.

Flow Outer |Flow check in the outer water circuit (condens-

Cycle er). The flow is displayed.

Empty Start of the procedure-controlled emptying pro-

Device cess of the water circuits. See the advice under

Display (Chapter 12.1.3 Emptying water).

[i N I R — —
Maintenance Programs

[J open Device

[ close Device

TI: 23.9808
T2 19.1049
T3: 18.8656

-

Ta: 25.1451 OutPortl: 60 InPortl: 40
T5: 17.36 OutPort2: 2 Flow [Vh]: 168
Te: 27.58 OutPort3: 2

Item Function

T1: Inner vessel temperature

T2: Outer vessel temperature

T3: Heating temperature

T5: Cooling water temperature
Té: Ambient temperature

Out Port:  Switching state of the outputs
In Port 1:  Switching state of the outputs
Flow: Current water flow




11.8 Information

The Information menu shows information about all devices.

Version information:
Information on software and firmware, device serial numbers,
PCB number (hardware information), manufacturing number.

System logging:
System logging with information about the system for identifying

faults.

Device information and ignition counter:
Shows the total number of ignitions carried out with the device.

Adjustment values
Displays the adjustment values for the different temperature

ranges for adiabatic mode. Only for global standard devices.

I i S I R E— —

e

Version Information System Logging

11:33:50.514 [ifo]
11:3351:156 [ifo]

LayouBaseView- Screenshot: Taking Screenshot Screen: Scrlef
LayouiBaseView:Screensf

Software-Version: 0.4.5 (2017-01-11)

11:3351.417 [ifo]
11:33:51:828 [fo]

Firmware-Version: 113353115 [ino]

V0.8 16.12.2016 LayouBaseView: Sreenshat Taking Screenshot Sreen: SrSe

11:3353450 o] LayoutBase\View:Screenshot Taking Screenshot Screen ScrSef
113353787 [info]

11.33.54:438 [ifo]
11:3354:498
113355247

Device Serial: 1000287438

PCB Number:

20005830 LefouBaseView: Sasersht Taking ScieershotSceen:Srse]

1 creen SarSel
113355864 o] L reen ScrSel
SarSef

Fab. Number: 1000246484

L reenshot cr
LayouBaseView:Saeenshot Taking Screenshat Screen Scrioq |

11
11:33:56.918 [nfo]

-

[i S N S — — \i (S I — —

Device info: Adjustment values:
Device type: GS Adjustment 22°C: 1.00000

Ignition counter: 26 Adjustment 25°C: 1.00000

Adjustment 30°C: 1.00000

IP address: 10.10.101.219

12 Maintenance and cleaning

12.1 Cleaning the system

12.1.1 Cleaning a decomposition vessel

After the trial has been recorded, you can take out the
decomposition vessel, open it and clean it.

If you suspect that the combustion sample, the combustion gases
produced or the combustion residue could be harmful to health,
wear personal protective equipment (e.g. protective gloves,
breathing masks) when handling these materials. Harmful or
polluting combustion residue must be disposed of as hazardous
waste. Express reference is made to the applicable regulations.

In order to obtain accurate measurements it is essential that the
inner wall of the decomposition vessel is clean and dry. Impurities
alter the heat capacity of the decomposition vessel and thus cause
inaccurate measuring results.

12.1.2 General maintenance and cleaning

/\ NOTE
QP ®

Only use cleaning agents recommended by IKA. Use the follow-
ing cleaning agents to clean the following types of dirt:

The water must be released from
the device before it is transported.

Remove the device from the mains be-
fore cleaning.

Dirt Cleaning agent

Dyes Isopropyl alcohol

Building materials | Water containing detergent/isopropyl alcohol
Cosmetics Water containing detergent/isopropy! alcohol
Food Water containing detergent

Fuels Water containing detergent

It is important to thoroughly clean the inner walls of the vessel,
the internal fittings (brackets, electrodes etc.) and the combustion
crucible (inside and out!) after each combustion test.

In most cases, you will only need to remove condensate from the
inner walls of the vessel and the internal fittings. It is sufficient to
thoroughly wipe the parts with an absorbent, non-fibrous cloth.
If the decomposition vessel cannot be cleaned in the above way
(e.g. due to baking, pitting, corrosion etc.), please contact the
Technical Service.

The combustion residue in the crucible, e.g. soot or ashes, should
also be wiped away with an absorbent non-fibrous cloth.

Ordering spare parts

When ordering spare parts, please make sure to indicate the

following:

«  device type

+  Device manufacturing number; see rating plate

- Software version (second value displayed when switching on
the device)
item number and description of spare part; see
www.ika.com.

Repairs

Please only send devices in for repair that have been
cleaned and are free of materials which might present
health hazards.

For this purpose request the form “Certificate of compliance”
from IKA, or download and print the form from the IKA website
www.ika.com.

If your appliance requires repair, return it in its original packaging.
Storage packaging is not sufficient. also use appropriate transport
packaging.



12.1.3 Emptying water

/\ NOTE

The system messages guide you
through the emptying process.

Please observe the chapters “De-
vice configuration”, “7.3 Scope of
delivery” and “8 Installation and
assembly”.

1. Go to the "Maintenance” menu.
2. Select "Empty device”.

Preparation:

1. Switch off the condenser.

2. Disconnect the hoses from the device (IN, OUT).
3. Provide a vessel (approx. 1 L)

= Continue!

Inner circuit OUT

1. Plug the discharge hose (Chapter 7.3 Scope of delivery) into
EMPTY (Fig. 2, 12).

Hold the end of the discharge hose in the vessel.

Open the venting screw (Fig. 3, 18) anti-clockwise.

Wait until the water flow stops (approx. 0.5 L).

Close the venting screw (Fig. 3, 18) clockwise.

Continue!

YUs W

uter circuit IN
Plug the emptying aid (Chapter 7.3 Scope of delivery) into the
IN inlet of the C 6000 (Fig. 2, 10).
Hold the connected discharge hose EMPTY (Fig. 2, 12) in the
vessel.
3. Blow into the emptying aid with max. 0.5 bar compressed air.
4. Wait until the water flow stops (approx. 0.1 L).
= Continue!

-~ 0

N

Cooling circuit

1. Plug the discharge hose into the OUT outlet of the C 6000
(Fig. 2, 11).

Hold the discharge hose in the vessel.

Blow into the emptying aid with max. 0.5 bar compressed air.
. Wait until the water flow stops (approx. 0.25 L).

= Continue!

>wn

Outer circuit OUT

1. Remove the emptying aid from the inlet IN of the C 6000.
Plug the emptying aid into EMPTY (Fig. 2, 12).

Hold the discharge hose in the vessel.

Blow into the emptying aid with max. 0.5 bar compressed air.
. Wait until the water flow stops (approx. 0.02 L).

= Continue!

SN

The C 6000 shuts down automatically. You can switch off the device.

12.2 Maintenance and cleaning of water filters

Check the filter every week or according to experience. Over

time the filter becomes clogged with sludge thereby causing a

reduction in the cooling water flow rate.

Cleaning the water filter (Fig. 2, 7):

1. Switch the C 6000 off.

2. Switch the cooling water supply off (switch off the condenser,
turn off the tap).

3. Disconnect the hoses from the C 6000.

Have an absorbent cloth ready to hand.

5. Turn the filter casing anticlockwise with the filter spanner

B

S0 NOo

(Chapter 7.3 Scope of delivery); some water will escape.
Wipe up the water with the cloth.

Pull out the.

Use a suitable brush to clean the sieve inside and out.

Place the sieve back in the filter.

Screw the filter casing on finger-tight.

Reconnect the hoses to the C 6000 (Chapter 8.2 Fitting
attachments).

. Switch the cooling water supply on again.
12.

Switch the C 6000 back on.



/\ NOTE

®

13 Error codes

Additional user messages may ap-
pear on the display during com- 1.
missioning. Follow the instructions 2.
shown.

Proceed as follows:

3. Restart the device

An error during operation is indicated by an error message on the

display.

Once a serious error message has been displayed, the lift moves
to the top end position and the device can no longer be operated.

Switch off the device using the device switch.
Take corrective measures

Display Description Cause Solution
EO1: This error appears if the target | This might be caused by a defective
p Wrong stirrer rotation | stirrer speed value is not reached. | stirrer motor.
p Wrong stirrer rotation speed! speed! Check the stir function using the
maintenance menu.
]
EO02: Appears  when no internal | Switch device off and on
Internal communication | communication  between the

& Intern communication error

error

software and the firmware is
possible.

Drift Alarm (E03)

<4
& Drift criteria not reached!

e ]

EO3:
Drift criteria not reached!

This error message is generated
during a measurement of the
“Equalise” or “Main Test” status if
the drift conditions for the current
function of the C 6000 cannot be
met.

Acknowledge the error message to
revert to the “Wait” message.

Switch to the “Servicing” tab and
press the “Stirrer” button to check
that the stirrer is working.
Establish the specified
conditions.

Perform an adjustment of the C 6000
in adiabatic mode.

ambient

Min. Temp. Diff Alarm (E04)

P
No temperature raise detected after ignition!

| v

EO04:
No temperature raise de-
tected after ignition!

This error message is generated,
if the increase in temperature
has not achieved the specified
value within the first minute after
ignition.

Acknowledge the error message to
revert to the “Wait” message.
Has the sample been combusted?
The sample weight may
insufficient.

The calorific value of the sample is
too small, use a combustion aid.

The oxygen pressure is too low.

The stirrer is not working.

The sample has not been combusted,
despite the provision of an ignition
thread: The ignition thread was blown
away from the sample. The oxygen
pressure is too low. Sample and
ignition thread were not combusted:
Check the ignition system.

be

Fill Water Alarm (E05)
UF
4 System could not be filled during the predefined
time.

|

EO5:
System could not be
filled during the pre-

The system could not completely
fill the inner vessel with water
within a specified time period.

Acknowledge the error message to
revert to the “Wait” message.

Clean the water filter (Chapter 12.2).
Water level in the condenser too low;
water flow too low.

Post Water Filling Alarm (E07)

P
Temperature criteria for starting the
measurement not reached!

I

defined time

EO7:

Temperature criteria
for starting the
measurement not
reached

After 45 seconds at post-water
filling status the current tempera-
ture is compared to the selected
fill-water temperature. If is below
the fill-water temperature, oxy-
gen filling is started.

Otherwise the system waits an-
other 180 seconds, to see if
the temperature falls below the
fill-water temperature.

This problem may arise because the
condenser temperature was set too
high.

Check the condenser.

In the menu Maintenance,
Maintenance programs, check the
flow of the inner and outer circuits.




®

| Display Message Cause Solution
E09: No contact with the ignition wire | Check the ignition wire; tighten
No ignition wire the nuts; replace the ignition wire
4 No ignition wire detected! detected (Operating instructions C6010/12).
4 Clean the ignition contacts (inner
vessel, inner cover).
_ Check the spring contact.
E10: The  water sensor  shows | Acknowledge the error message to
Upper water sensor | completely full within a very short | revert to the “Wait” message.
é Upperwater sensor reacts too soont reacts too soon time. Check whether a drip is hanging
from the water sensor.
_ Blow out the recess around the
water sensor.
E11: a. The cover did not reach the | Acknowledge the error message to
Q@ ror v coin sovics cover P chuck Error while closing device | lower cover contact. revert to the “Wait" message.
he vesselor onfon wire cover! Please check the | b. The ignition contact did not | a. Contact the service department.
T v vessel or ignition wire! close. b. No decomposition vessel hung in

¢. Check whether a drip is hanging
from the water sensor.

the cover; ignition circuit interrupted.
¢. Blow out the recess around the
water sensor.

E14: Temperature  sensor  shows | Switch device off and on
y Temperature sensor at | temperatures above 55 °C
) Temperature sensor at upper limit! Upper ||m|t]

]

E15: Temperature  sensor  shows | Switch device off and on

4
Temperature sensor at lower limit!

Temperature sensor at
lower limit!

temperatures under 5 °C

&
I .
E20: No increase in temperature within | Acknowledge the alarm.

y No heat pulse in inner | the inner water circuit. Check the cooling water flow

p No heat pulse in Inner water cycle! water cyclel Check the circulating pump.

Click “Restart” to repeat the system

I fest.
E21: No increase in temperature within | Acknowledge the alarm.

r
No heat pulse in outer water cycle!

v ]

No heat pulse in outer
water cycle!

the outer water circuit.

Check the cooling water flow
Check the condenser and the water
inflow.

Click "Restart” to repeat the system
test.

Converter Alarm (E22)

L v
&

=z ]

Error converter!

E22:
Error converter!

High-precision temperature mea-
surement is one of the core func-
tionalities of the calorimeter.

Any error message regarding the
temperature recording brings the
current measurement to an end
and demands a system test. Fur-
ther work using the calorimeter
can be performed only once the
system test has been completed
successfully.

Acknowledge the error message
in order to switch to the “System
Check” status.

Press the “Restart” button”.

The temperature converter is reset
and the system test starts.

On successful completion the status
switches to “Wait".

If the system test was unsuccessful,
switch the C 6000 off and on again.
If the system test is unsuccessful
again, please contact IKA Service de-
partment.
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‘ Display Message Cause Remedial action
E23: The reliable regulation of the out- | Acknowledge the error message
Error regulator! er vessel is a major precondition | in order to switch to the “System
’/ s Error regulator! for good quality measured values. | Check” status.

T = ]

Any error message regarding the
regulator brings the current mea-
surement to an end and demands
a system test.

Further work using the calorime-
ter can be performed only once
the system test has been complet-
ed successfully.

Press the “Restart” button”.

The temperature converter and the
controller are reset and the system
test starts.

On successful completion the status
switches to “Wait".

If the system test was unsuccessful,
switch the C 6000 off and on again.
If the system test is unsuccessful
again, please contact IKA Service de-
partment.

Inner Cycle Alarm (E24)
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Error inner water cycle!

E24:
Error inner water cycle!

The stability criterion for the reg-
ulation of the water circuits to
the working temperature was not
achieved within the specified peri-
od of time.

Acknowledge the error message to
revert to the “Wait" message.

Check the water circuit. Check the
heating.

We recommend performing a system
test to localise more precisely the
cause of the problem.

Check Run Mode Alarm (E26)

Error run mode check!

-

E26:
Error run mode check!

The selected function cannot be
used because the temperature of
the cooling water has not reached
the required values.

Select another working mode.
Change the condenser temperature.
Check the condenser and the water
inflow.

Restart the system test.

Stabilizing Alarm (E29)

4
&

criteria not

E29:
Stabilizing criteria  not
reached!

Stability criterion not achieved
during a measurement (time cri-
terion).

If this occurs repeatedly contact the
Service department.

VessellD Alarm (E30)

s

4 Error while reading the vessel ID!

E30:
Error while reading the
vessel ID!

The RFID sensor could not be read
properly.

Confirm the message and scan again.
If this occurs repeatedly contact the
Service department.

Inner Cycle Water Flow Alarm (E31)

P
) £ The internal detected water flow of the inner cycle
is too low! Please check the chiller and the water

filter!

I

E31:

The internal detected
water flow of the inner
cycle is too low! Please
check the chiller and the
water filter!

There are air bubbles in the inner
circuit, which are reducing the
pump performance.

Start the maintenance program
(Chapter 11.7.1) “Flow Outer Cycle”.

Outer Cycle Water flow Alarm (E32)

P
) The internal detected water flow of the outer
cycle is too low! Please check the chiller and the

‘water filter!

I

E32:

The internal detected
water flow of the outer
cycle is too low! Please
check the chiller and the
water filter!

The internal detected water flow
of the outer cycle is too low!

Please check the chiller and the
water filter!

Alarm Sample Rack Disconnected (E33)

P
) £ Sample Rack was disconnected please check the
connection!

I

E33:

Sample rack was discon-
nected please check the
connection.

No connection to the sample
rack.

Check if the sample rack is plugged
in.
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Display Message Cause Remedial action
E34: When activating the sample rack | Remove all crucibles from the sample
> S — Invalid initial sample rack | an assignment was found that no | rack and reset the occupation.
f:z*““f*i’*"i”.fﬂ?f occupation. longer corresponds to the saved
T samplo rack compartments): 13 no ;
Remove llcrucbles from the Sample Rack and Measurements prepared | assignment.
reset the oceupationt for sample rack compart-
I N, | <1t 4 5 notfound!

And for sample rack
compartments 1 and 3
no measurement found.
Remove all crucibles
from the sample rack
and reset the occupa-
tion.

Sample Rack Multiple Occupation Change Alarm (E35)
O
) The state of the Sample Rack changed on more
than 1 compartment at the same time!
Please remove these crucibles from the rack!

Wrong compartments are: 13

E35:

The status of the Sam-
ple Rack has changed in
more than one compart-
ment at the same time!
Please remove these cru-
cibles from the rack!
Wrong  compartments
are: 1 3.

Several crucibles were placed in
the sample rack at the same time.

Remove crucibles from the specified
compartments.

Sample Rack Measurement Assign Alarm (E36)
P
< of in 2

not possible! Device not in WAIT state!
Insert crucible back into the Sample Rack.

E36:

Assignment of measure-
ment in compartment 2
not possible! Device not
in WAIT state.

Insert crucible back into
the Sample Rack.

The device was not in wait mode
when the crucible was taken out
of the rack.

Put the crucible back in the compart-
ment and wait until the device is in
wait mode.

Sample Rack Occupation Alarm (E37)

Please remove crucible from Sample Rack
compartment 3!

E37:

Please remove the cru-
cible from Sample Rack
compartment 3.

If a measurement is assigned to
a crucible in the sample rack but
this measurement is deleted or
aborted, the crucible must be re-
moved from the sample rack.

Please remove the crucible from
Sample Rack compartment 3.

Sample Rack Compartment Assign Alarm (E38)

«

b Measurement is already assigned to compartment
1. Please remove this crucible from the Sample
Rack first!

E38:
Measurement is already
assigned to compart-

ment 1. Please remove
this crucible from the
sample Rack first.

If a second crucible is assigned
when a measurement is created,
this message appears.

Remove the crucible that you have
just put into the sample rack. To as-
sign a new crucible to the measure-
ment, remove the crucible from com-
partment 1.

In the event that the fault cannot be eliminated using the measures described or another error code is displayed:
please contact the Service department,
send the device and a detailed description of the fault.
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14.1 Accessories

®

14 Accessories and consumables

Cc6010 Decomposition vessel Cc27 Calorimeter instrument set
C6012 Decomposition vessel, halogen-resistant C5041.10 Connecting cable 9-pin/3 m
C5010.5 Crucible holder, large C 6040 Calwin

C5010.8 Crucible holder, small C1.50 Dot-matrix printer

C21 Pelleting press C60.1020 Organiser

C 5020 Sample rack C25 Pressure reducer

C29 Pressure reducer, oxygen

C 6030 Venting station

14.2 Consumables

Cc723 Benzoic acid blister pack, 50 x C1.103 Ignition wire

c723 Benzoic acid big pack C1.123 Ignition wire, platinum

Cc43 Benzoic acid NIST 39i c14 Combustible crucible (100 x)
Cc7104 Cotton wool threads, cut to length C5VA Combustion crucible set (25 x)
C710.8 Cotton wool threads, cut to length, thick C710.2 VA Combustion crucible (25 x)
c16 Parafilm 1000 x 50 mm c4 Quartz dish

c17 Paraffin, liquid, 30 ml Cc6 Quartz dish, large

c15 Paraffin strips, 600 x/pack C 6000.10 Spare part set for C 6000/C 6010
c9 Gelatine capsules (100 x) C6000.12 Spare part set for C 6000/C 6012
c10 Acetobutyrate capsules (100 x) C 6000.1 Waterprotect

C12A Combustion bag, 70 x 40 mm (100 x)

c12 Combustion bag, 40 x 35 mm (100 x)

AOD 1.11 Control standard for sulphur and chlorine

AOD 1.12 Control standard for fluorine and bromine For further accessories see www.ika.com



®

15 Technical data

IKA C 6000 global IKA C 6000 isoberibol
standards

Measuring range max. J 40000
Measuring mode adiabatic 22 °C yes ‘ -
Measuring mode dynamic 22 °C yes
Measuring mode isoperibol 22 °C yes
Measuring mode adiabatic 25 °C yes ‘ =
Measuring mode dynamic 25 °C yes
Measuring mode isoperibol 25 °C yes
Measuring mode adiabatic 30 °C yes ‘ -
Measuring mode dynamic 30 °C yes
Measuring mode isoperibol 30 °C yes
Measurements/hour adiabatic 5 ‘ s
Measurements/hour dynamic 6
Measurements/hour isoperibol 4
Reproducibility adiabatic (1 g benzoic acid NBS39i) %RSD 0.05 ‘ -
Reproducibility dynamic (1 g benzoic acid NBS39i) %RSD 0.15
Reproducibility isoperibol (1 g benzoic acid NBS39i) %RSD 0.05
Touch screen yes
Working temperature min. °C 22
Working temperature max. °C 30
Temperature measurement resolution K 0.0001
Cooling medium temperature min. °C 12
Cooling medium temperature max. °C 27
Cooling medium permissible Operating pressure bar 1.5
Cooling medium Tap water of drinking quality
Type of cooling Flow
Condenser RC 2 basic
Flow rate min. L/h 60
Flow rate max. L/h 70
Recommended flow rate at 18 °C L/h 60
Oxygen operating pressure max. bar 40
Interface to balance RS 232
Interface to printer UsB
Interface to PC RS 232
Interface to sample rack yes
Interface to ext. keyboard yes
Oxygen filling yes
Degassing yes
Decomposition vessel detection yes
Decomposition vessel C 6010 yes
Decomposition vessel C 6012 yes
Evaluation as per DIN 51900 yes
Evaluation as per DIN EN ISO 1716 yes
Evaluation as per DIN EN ISO 9831 yes




IKA C 6000 global IKA C 6000 isoberibol
standards

Evaluation as per DIN EN 15170 yes
Evaluation as per DIN EN 14918 yes
Evaluation as per ASTM D240 yes
Evaluation as per ASTM D4809 yes
Evaluation as per ASTM D1989 = yes
Evaluation as per ASTM D5865 yes
Evaluation as per ASTM E711 yes
Evaluation as per ISO 1928 yes
Evaluation as per BG T213 yes
Width mm 500
Depth mm 450
Height mm 425
Weight kg 29
Permitted ambient temperature min. °C 20
Permitted ambient temperature max. °C 30
Permissible relative humidity % 80
Protection class according to DIN EN 60529 IP 20
RS 232 interface yes
USB interface yes
Voltage \' 220-240
Frequency Hz 50/60
Power consumption w 1700
Permitted transport temperature min. °C 20
Permitted transport temperature max. °C 60
Permitted storage temperature min. °C 5
Permitted storage temperature max. °C 60
Protection class I
Overvoltage category Il
Degree of contamination 2
Use above max. sea level m 2000
Protection at overload yes
Firmware update yes

Subject to technical changes!
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