
LZC 391/LCK 391 AOX Adsorbable
organic halogen compounds

DOC312.53.94111

Range I: 50–500 µg/L AOX, Range II: 5–70 µg/L AOX LZC 391/LCK 391

Scope and application: For wastewater, process water, drinking water and surface water.

Test preparation

Test storage
The test reagents of the concentration set remain stable at 15–25 °C until the expiry date
shown on the package.
The sample cuvettes and solution D (cuvette package) must be stored in a
refrigerator.

pH/Temperature
The pH of the water sample must be between pH 4–9.
The temperature of the water sample and reagents must be between 15–25 °C
(59–77 °F).
After addition of solution A the pH should be 2–3. If a sample is strongly buffered, the
added amount of solution A could be insufficient. For this reason the pH should be
checked with a pH indicator paper (do not immerse the paper directly in the sample) and,
if necessary, adjusted drop by drop with concentrated nitric acid before adsorption on the
Carbodisk® is carried out (i.e. after addition of solution A and stirring).

Before starting
Review the Safety Data Sheets (MSDS/SDS) for the chemicals that are used. Use the recommended personal protective
equipment.
Dispose of reacted solutions according to local, state and federal regulations. Refer to the Safety Data Sheets for disposal
information for unused reagents. Refer to the environmental, health and safety staff for your facility and/or local regulatory
agencies for further disposal information.

For reliable and quality results, only use accessories from the manufacturer.

Repeat Procedures I–IV with the same sample and a new Carbodisk (second adsorption). The final result is the sum of the
AOX concentrations found on the two Carbodisks.

Items to collect I—Concentration and Adsorption

Description Quantity

Carbodisks in sealed wrappers 24 

Concentrating bottle for 40 mL sample 5 

Carbodisk holder for concentrating bottle (Measuring Range I) 4 

Or concentrating flask for 300 mL sample 4 

Rinse attachment 2 

Magnetic stirrer rod 30 x 8 mm, magnetic stirrer rod 40 x 8 mm 4 

Nitric acid solution A, 60 mL 2 
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Before starting I—Concentration and Adsorption
Remove the Carbodisk from the blister packs immediately before the measurements are carried out. The Carbodisk must not
come into contact with the atmosphere for any length of time. Carbodisk that have been stored in a damaged condition or in
accidentally opened blister packs must not be used. There should be no smoking in the workplace!

The Carbodisk should not be allowed to come into contact with the skin! Always use tweezers to remove the Carbodisk from
the sealed wrapper and to manipulate it during the analysis procedure. All glass parts that come into contact with the
absorption solution (flue, inside surface of the combustion tube) must not be allowed to come into contact with the skin. Dry
the tweezers with lint-free paper towels after each contact with the sample solution (e.g. KIMWIPES®Lite).

The organic halogens are adsorbed on 2 Carbodisks in sequence. After the first disk has been removed from the depleted
sample solution a second one is immersed in it. The Carbodisks are combusted separately and the AOX value of the sample
is equal to the sum of the individual determinations (1st and 2nd Carbodisks). The AOX standard (LCA 390) is adsorbed
100% on the first Carbodisk; for standard measurements, therefore, only 1 Carbodisk is needed.

Test procedure I—Concentration (Adsorption of the AOX compounds on the Carbodisk)

1.  Remove the magnetic
stirrer rod from the
concentrating vessel and
place it on a clean surface.

2.  Fill the clean
concentrating bottle or flask
up to the mark (40 mL or
300 mL) with sample. A
glass beaker can be used
for this purpose.

3.  Pipet into the sample:
0.5 mL of solution A for
measuring range I (40 mL
sample). 3.8 mL of solution
A for measuring range II
(300 mL sample).

4.  Introduce the magnetic
stirrer bar into the
concentrating vessel again:
30 x 8 magnetic stirrer bar
for for measuring range I
(40 mL sample). 40 x 8
magnetic stirrer bar for
measuring range II (300 mL
sample).
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5.  Tear the sealed
Carbodisk wrapper just
below the seal, remove the
Carbodisk with tweezers
and insert it sideways into
the open end of the
Carbodisk holder. Do not
touch any part of the holder
other than the rubber
stopper.

6.  Immediately immerse the
Carbodisk holder in the
sample solution and close
the concentrating vessel
with the rubber stopper.

7.  Place the concentrating
vessel on a magnetic stirrer.
Increase the stirring speed
gradually.
The optimal stirring speed is
reached when the liquid
meniscus is drawn down
about 2 cm when 40 mL
sample are present or
about 4 cm when 300 mL
sample are present. The
stirring time is 10 minutes
per Carbodisk for 40 mL
sample or 30 minutes for
300 mL sample.

Items to collect II—Rinsing and Drying

Description Quantity

Powerlyser 2 

Absorption solution B, 60 mL 1 

Rinsing solution C, 250 mL 2 

Filter papers for drying Carbodisks 50 

Tweezers, 200 mm 1 

Concentrating bottle, 40 mL, (Measuring Range I) with Carbodisk and magnetic stirrer rod 2 

Rinse attachment with concentrating bottle and inserted Carbodisk 2 

Concentrating flask, 300 mL, (Measuring Range II) with Carbodisk and magnetic stirrer rod 1 

Venting attachment 1 

Oxygen bottle with pressure reducer (assemble with outlet valve nipple on top) 1 

Drying chamber with aluminium plug and cover 1 
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Before starting II—Rinsing and Drying
The rinsing step separates inorganic chloride up to the upper limit referred to under interferences from the Carbodisk. If the 
chloride concentration is higher than the interference threshold (see below) then the sample must be diluted.

A Carbodisk must be efficiently dried to ensure its complete combustion. It is therefore essential to dry it for the specified 
time (2 minutes)! Align the Carbodisk vertically above the constriction in the flue. It is important that it is vertical to allow the 
combustion gases to pass freely through the flue.

Test procedure II—Rinsing (removal of inorganic chloride from the water sample) and
Drying the Carbodisk

1. Screw the Powerlyser
apart and insert the screw
cap, with the flue in place, in
the aluminum base (valve
downward).
Carefully pipet 2 mL
absorption solution B
through a ventilation hole
into the flue. No liquid
should be allowed to touch
the part of the flue above
the ventilation holes!

2. Cover the flue with the
combustion tube (dust
protection).

3. Plug the rinse
attachment onto a new
concentrating vessel.

4. Remove the Carbodisk
from the holder and place it
on the base of the rinse
attachment.
Press the Carbodisk down
lightly with the tweezers.
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5.  To remove the inorganic
chloride use a piston pipet
to transfer 4 x 5 mL rinsing
solution C into the
attachment, holding the
pipet vertically above the
centre of the Carbodisk.
Keep the ventilation hole
closed as rinsing solution
C is being added so that the
rinsing solution C can fill
the rinse attachment
completely (ideally the
liquid meniscus will stand
above the edge of the rinse
attachment).

6.  Use the tweezers to
place a filter paper on the
aluminum plug in the drying
chamber. Remove the
rinsed Carbodisk from the
rinse attachment and place
it in the centre of the filter
paper, then cover it with a
second filter paper. Press
the cover onto the drying
chamber (cover snaps into
position).
Open the chamber after
2 minutes.

7.  Insert one finger through
the opening in the base of
the chamber and push the
aluminum plug upwards.
The Carbodisk can now be
easily removed with the
tweezers. Place it vertically
in the combustion flue.
Slide the combustion tube
over the flue and screw it
firmly into the white cap.
This is important, as it
ensures that the
connection is gas-tight. If
a loud hissing is heard when
oxygen is introduced, the
above procedure must be
repeated.

Items to collect III—Combustion and Venting

Description Quantity

5 spare O-rings for the screw caps 2 

Sunglasses with UVA protection for observing the progress of the combustion 1 

Concentrating bottle, 40 mL, (Measuring Range I) with Carbodisk and magnetic stirrer rod 1 

Rinse attachment with concentrating bottle and inserted Carbodisk 1 

Concentrating flask, 300 mL, (Measuring Range II) with Carbodisk and magnetic stirrer rod 1 

Venting attachment 1 

Oxygen bottle with pressure reducer (assemble with outlet valve nipple on top) 1 

Pressure reducer with outlet valve nipple 1 

Before starting III—Combustion and Venting—Powerlyser and Microwave
The Powerlyser® enables the Carbodisk to be ignited contact-free and combusted in a conventional household microwave
oven. It consists of a combustion tube, a flue, a screw cap with a quick coupling valve, a plug-in nipple and a safety guard,
consisting of an acrylic shield, an aluminium sleeve and a base.

Do not allow the flue to come into contact with the skin (danger of contamination). The Powerlyser must always be held
vertically (valve downward), otherwise the absorption solution in the flue can wet the dried Carbodisk again. This would
hinder or even prevent combustion! Do not place the Powerlyser exactly in the centre of the turntable but rather between the
centre and the edge. Several Powerlysers can be put in the microwave oven together for multiple determinations.
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Do not switch the microwave oven on for more than 60 seconds. If you observe the progress of the combustion process,
wear the accompanying sunglasses!

Microwave ovens that cannot be set to an exact number of seconds should be started and stopped manually when
combustion is complete.

Before starting III—LCK 391 Combustion and Venting—Oxygen bottle
The oxygen bottle contains pure oxygen with a maximal filling pressure of 200 bar. The following safety measures
should always be taken when handling this bottle:

Always secure the bottle against tipping over. For this reason the AOX startset case, which includes a specially made
holding cavity, should be used. Alternatively, a permanent wall or table mount can be used.

Always close the bottle valve after taking oxygen from the bottle. This will avoid unnecessary loss of oxygen.

Keep all readily flammable materials well away from bottle. Oxygen promotes fires!

Never grease valves, pressure reducers or sealing rings! Traces of oil and grease can catch fire spontaneously in the
presence of oxygen. This safety measure is frequently neglected, resulting in serious accidents!

Remove the pressure reducer when transporting the bottle. The bottle may only be transported in the UN box with which it is
supplied, which must therefore not be thrown away!

Screw the pressure reducer manually onto the bottle with the outlet valve upwards. Open and close the bottle valve. If the
pressure reducer is in perfect working order and the screw connection is gas-tight, the displayed bottle pressure should
remain constant for at least 5 minutes. In general the oxygen bottle should only be opened for the AOX analyses and then
be closed again.

Never screw off the acrylic shield before the vessel has been vented!
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Test procedure III—Combustion of the Carbodisk with oxygen in the microwave oven
and Venting

1.  Place the closed
combustion tube in the
aluminum sleeve and screw
it to the acrylic shield. Open
the oxygen bottle.
Plug the Powerlyser onto
the gas outflow nipple of the
pressure reducer with the
quick coupling valve.
To do this, push the outer
sleeve of the valve up, hold
it there and press the
Powerlyser onto the nipple.
It should click into place and
a slight hiss should be
heard.
The Powerlyser is
automatically filled with
oxygen to a pressure of 5
bar.
After about 5 seconds
remove the oxygen-filled
Powerlyser from the
pressure reducer.
To do this, push up the
outer sleeve of the quick
coupling valve again to give
access to the plug
connection.

2.  Place the Powerlyser on
the aluminum base and put
it in the microwave oven.
Several Powerlysers can be
put in the microwave oven
together for multiple
determinations.

3.  Set the microwave oven
to 10 seconds and start.
The Carbodisk ignites after
about 3–4 seconds and
combustion is usually
complete within
4–6 seconds.

4.  Remove the Powerlyser
from the microwave oven
after combustion, lie it
horizontally on the bench
and roll it back and forth 5
times.
This way, the walls of the
glass vessel get completely
wetted with the absorption
solution.
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5.  Allow to lie for
5 minutes. During this time
the combustion fumes are
absorbed by the absorption
solution.

6.  Plug the closed venting
attachment onto the valve
and carefully open it to
reduce the pressure in a
controlled manner.
Screw open the Powerlyser
and remove the combustion
tube.

Items to collect IV—Cuvette test

Description Quantity

Cuvettes for determining AOX 24 

Reagent solution D, 10 mL 1 

Zero solution cuvette 1 

Before starting IV—Cuvette test
Before carrying out the cuvette test, cool the digestion solution to room temperature (20 °C/68 °F)!

The cuvette test is temperature-dependent! The temperature of the digestion solution and the prepared cuvette (see above)
should be 20°C ± 2°C (68 °F ± 36°F). At higher temperatures high-bias results are obtained.

Test procedure IV—Cuvette test

1.  Remove the cuvette
package from the
refrigerator and add 0.3 mL
of the cold solution D to
the cold cuvette.

2.  Close the cuvette and
allow it to stand at room
temperature.
Return the other cuvettes
and solution D to the
refrigerator.

3.  Unscrew the screw top
and the flue, wiping off any
drops adhering to the flue
on the combustion tube.
Quickly pipet 1.5 mL
absorption solution (lint
does not cause interference)
from the combustion tube
into the prepared cuvette.
The solution bubbles briefly.

4.  Close the cuvette and
invert a few times.
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5.  Keep the cuvette at room
temperature (20 °C/68 °F)
for 3 minutes.

6.  Insert the zero cuvette
into the cell holder. DR
1900: push ZERO.

7.  Remove the zero
cuvette.

8.  Insert the sample cuvette
into the cell holder. DR
1900: push READ.

Interferences
In general, AOX measurements can be influenced by the chloride and COD/DOC content
of the sample. The extent of the influence depends on the type of COD. Model
substances yielded the following interference thresholds for the adsorption of organic
halides:

Chloride: Measuring Range (I) 3000 mg/L COD: Measuring Range (I) 1000 mg/L

Measuring Range (II) 1000 mg/L Measuring Range (II) 100 mg/L

If the concentration of the interference components is higher than these values, less
adsorption will take place. In this case the sample must be diluted. The plausibility of the
measurement results should always be checked (dilution and/or spiking of the water
sample).
Note: The DOC content of a sample corresponds roughly to 1/3 of the COD value.

Summary of method
Organic halogen compounds that are present in water in dissolved form are adsorbed by
active carbon due to their usually hydrophobic properties. In the AOX analysis these
compounds are adsorbed on active carbon. The active carbon is subsequently
combusted with oxygen. This liberates the halogen atoms from the adsorbable organic
halogen compounds as hydrogen halides. These form halogen acids, which participate in
a color reaction in the cuvette test, and this is measured photometrically. The
concentration of AOX is conventionally expressed in μg/L chloride, as chlorine is the most
common halogen in organic halogen compounds.

Cleaning of material
Concentrating vessel, magnetic stirrer, Carbodisk holder, rinse attachment
The concentrating vessel, magnetic stirrer rod, Carbodisk holder and rinse attachment
must always be cleaned manually with distilled water (not in an automatic washer).
After drying (in air or with a paper towel), replace the magnetic stirrer rod in the
concentrating vessel and put away the concentrating vessel with the stopper of the
Carbodisk holder firmly closed.
Tweezers
Dry the tweezers with a paper towel after each work step in which they become wet.
After use, rinse with distilled water and dry.
Remove lint with a clean paper towel.
Screw cap, valve, combustion tube, flue
Remove the flue from the screw cap, place it base-down in the combustion tube and
clean the tube and the flue thoroughly with distilled water.
Plug the plug-in nipple into the valve and rinse this several times with distilled water. Also
rinse the inside of the cap with distilled water, shaking the cap out thoroughly afterwards.
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Do not use compressed air to blow out water from the cap and valve; Compressed
air is not oil-and grease-free!
The tube and flue must be completely dry before they are used again. To do this
place the combustion tube and the screw cap, with inserted flue and plug-in nipple, on a
clean paper towel and allow to dry in the air (for at least 24 hours) or in a drying oven at
50 °C/122 °F (ensure absence of chloride!).
If the next AOX determination is to follow directly, an alternative drying procedure can be
used:

1. Introduce 4 mL ethanol (solution E) into the combustion tube (including the flue),
then close the tube with the cleaned screw cap and invert it repeatedly until all of the
water has been absorbed by the ethanol (streaks disappear).

2. Pour off the ethanol. Place the tube and flue in the acrylic shield and heat for
1–2 minutes at full power in the microwave oven. Hot ethanol attacks acrylic
glass! Be very careful, therefore, to ensure that no ethanol gets into the acrylic
shield.

3. Meanwhile lay out a paper towel and rinse the screw cap again with distilled water to
remove any ethanol residues. Thoroughly shake out the screw cap with the plug-in
nipple in place. Small drops of water in the thread zone do not interfere with the
analysis.

4. After heating in the microwave oven, lie the hot flue immediately on the clean paper
towel. Shake the combustion tube in the air until it is dry. Pick up the flue with the
paper towel—ensure that your hands do not come into direct contact with the
flue—and plug it into the screw cap.

5. Stand the screw cap/flue in the aluminium base to cool and leave the combustion
tube on the paper towel to cool for a few minutes.

6. Leave the glass instruments to stand in the air until the odour of ethanol is no longer
perceptible.

7. Then cover the flue with the combustion tube again.

All components of the startset should be kept (dry) in the case after use.
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