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1 Introduction 
 

1.1 Intended use 
 

Dear customer, 

 

By purchasing the ODOR on-line, you now own a device that can be used for a wide range of 

applications. The ODOR on-line was developed as a gas chromatograph for the determination of 

sulfur components in gas. Typical application areas are odorization control and the measurement of 

natural sulfur compounds in natural gas. You can find out more about the measuring principle of the 

ODOR on-line in chapter 17.  Operating Principle  

 

In odorization control, the ODOR on-line can be used to determine all odorants containing sulfur.  

Typical odorants are, for example 

- Tetrahydrothiophene (THT) 

- Tertiary butyl mercaptan (TBM) 

- Mixtures of mercaptans and/or sulfides (Scentinel™ E, Spotleak™ 1005) 

 

When determining natural sulfur, the ODOR on-line can be used to measure the following 

components: 

- Hydrogen sulfide (H2S) 

- Natural mercaptans (e.g. ethyl mercaptan, methyl mercaptan) 

- Natural sulfides (e.g. dimethyl sulfide) 

 

Only in special appliance version:  

- Carbonyl sulfide (COS) 

 

The installation is usually stationary, but for odorization control, it is possible to have a mobile unit in 

the field in an appropriate vehicle. 

 

Of course, an instruction manual cannot describe all these applications in detail. You will therefore 

only see the use of the ODOR on-line for determining THT described on the following pages.  

If you intend to use the device for a different application, please note that the following parameters 

may change: Calibration gas, column type, column temperature and carrier gas flow.  

 

This manual does not contain a description of the ODOR control software. The software has its own 

online help, which can be accessed after installing ODOR control. 

 

We generally recommend installation and instruction by our customer service team. We offer in-house 

training for experienced users.  

 

Your AXEL SEMRAU GmbH 
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1.2 The Manual 
 

The manual contains all the required information about operating elements, handling, maintenance and 

adjustment procedures as well as all technical data. 

The manual is an integral part of the ODOR on-line. Therefore, please keep the manual within easy 

reach so that it is accessible at all times. 

Read the operating instructions carefully. The instructions must be read, understood and observed in 

all points by all persons who are responsible for the installation, operation and repair of the measuring 

device. 

 

1.3 Additional documents 
Please also refer to the safety data sheets and operating instructions. 

 

 

2 Safety instructions 
 

Symbols and signal words indicate usage and impact of safety information. 

 

 DANGER  Draws your attention to a dangerous situation, 
that will result in serious injury or death if it is 

not avoided. 

 

 WARNING  Draws your attention to a dangerous situation, 

that may result in serious injury or death if it is 

not avoided. 

 

 CAUTION  Draws your attention to a dangerous situation, 

that may result in a minor to moderate injury 

if it is not avoided. 

 

NOTICE:  Indicates possible material damage and other 

important information. 
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3 Scope of delivery ODOR on-line 
 

 

1 - Funnel 

2 - small bottle with 450ml filling mark 

3 - Large bottle of distilled water 

4 - Attachment for wash bottle 

5 - Measuring cup 500 ml 

 

 

 

 

  6 - Open-end wrench 7/16" 

  7 - Open-end wrench 27/32 mm 

  8 - Screwdriver  

  9 - Mains cable 

10 - 9 pin serial cable 

 

 

 

 

10 - 25 pin Sub D socket with housing 

11 - 5 pin DIN plug 

12 - Cable with plug for a car cigarette lighter 

 

 

 

 

 

 

13 - Detector 

14 - Detector feed 
  

 

 

 

 

 

  

15 - Hair dryer      

 

 

 

 

 

 

 
               

Illustration 2 

Illustration 3 

Illustration 4 

Illustration 5 

Illustration 1 
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3.1 Other accessories 

 

Additionally required: 

 

Chromium(VI) oxide solution 10% pure in water, 500 ml, is included in the scope of delivery, 

but will be sent separately as a hazardous substance or brought to the installation by Axel 

Semrau customer service.  

 

These accessories can be ordered directly from AS with the ODOR on-line: 

 

Carrier gas: dry, oil-free compressed air 

  or  

  Nitrogen 

 

  Pressure 2 bar, flow 2 l/h to 60 l/h (depending on the application) 

  AS supplies suitable compressors.  

 

Calibration gas: Preferably all substances to be measured in N2, concentration close to 

the concentration in the gas to be measured. 

  Low adsorption pressure reducer 

  Consumption approx. 200 ml per calibration 

   

PC/laptop:  For the minimum configuration, please refer to our current 

  Installation Requirements document. 

   

  Recommended: 

  Back up option 

  Internet access (for updates, remote maintenance) 

 

Connection lines: 1/8" Teflon line 
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Figure 7 

4 Installation 
 

 DANGER  Installation and commissioning may only be carried out by trained 

personnel. Connections to gas pipes and electrical connections must be made. 

Furthermore hazardous substances are used. 

 
NOTE: We recommend installation by Axel Semrau customer service. 

 

4.1 Installation requirements 
 
The current installation requirements are included with the device shipment. 

 

4.2 Flow diagram 
 

 Figure 6 
 

4.3 Installation example 
 

Figure 7 shows a typical installation of an ODOR on-line in a measuring station. 
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Figure 9 

4.4 Making gas connections 
 

The following connections are located on the rear of the ODOR on-line: 

 

 Use a 1/8" PTFE hose to make the following connections: 
 

1) SAMPLE GAS OUT to the exhaust air duct (flow rate 10 l/h) 

2) SAMPLE GAS to the natural gas pipeline (maximum pressure 1 bar) 

3) CALIBRATION GAS to the pressure reducer of the calibration gas cylinder (maximum 

pressure 1 bar) 

4) From the side-mounted pressure reducing unit (Illustration 9) 

    to the carrier gas supply (pressure 2 bar) 

          

 

 

 

 

 

 

 

 

 

 

Figure 8 
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4.5 Fill in chromium(VI) oxide solution  
 

 DANGER Chromium (VI) oxide solution is a hazardous substance. 

Always observe the safety data sheet. 

 
 

NOTE: We recommend that filling is only carried out by Axel Semrau customer service. 

Personal protective equipment (lab coat, safety goggles, protective gloves) should be worn 

when carrying out the activity described below. 

 

 

450 ml of chromium (VI) oxide solution is prepared using the funnel (No. 1 Illustration 1) into the 

tank (No. 1 Figure 10). 

 

 

 

 

 WARNING: Do not pour the solution into the storage tank for distilled water. This 

will cause irreparable damage to the instrument. 
 

 

 

 

  

Figure 10 
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4.6 Inserting the detector 
 

  CAUTION: The detector is made of glass and is therefore 

breakable. Never touch the platinum mesh with your fingers or a 

tool. 
 

Insert the detector (without detector feed!) into the tank and slowly lower it to the 

bottom of the tank. 

 

The detector must never be lowered completely when the detector feed is 

still in it. 

 

The solution only passes through the platinum meshes unhindered when they are 

completely dry. 

 

Now slowly raise the detector again until the upper platinum mesh is approx.         

1 cm above the fill level. 

 

The chromium(VI) oxide solution is raised as well by the surface tension. 

 

Now carefully lock the detector in place with the adjusting screw (No. 2 Figure 10) of the fixing ring.  

 

Next, insert the detector feed into the detector and screw it tight. The end of the flexible tube is simply 

inserted into the outlet of the separation column (No. 3 Figure 10). 

 

There must be no large air bubbles under the platinum nets! If this is the case, the detector must be 

removed and cleaned (see 15.1. Cleaning the detector).  

 

Now plug in the red and black plugs (No. 4 Figure 10) into the detector. 

 

Finally, fill the storage tank with distilled water. 

 

  

Figure 11 

1 cm

CrO3 solution

Detector feed
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4.7 Electrical connections 
 

4.7.1 Connection PC/laptop and ODOR on-line 
 

Use the supplied serial cable (Illustration 2, No. 10) to establish a connection between the serial interface 

of your PC/laptop and the RS232 connection on the rear of the ODOR on-line. 

4.7.2 Remote transmission 4-20mA 
 

 Connect your cable for remote transmission (4-20mA) to the supplied plug (No. 11, Illustration 3) and 

plug it into the "ANALOG OUT" connection on the back of the device. A detailed description of the 

pin assignment can be found in chapter "18.4  Analog outputs". 

 

4.7.3 MIN MAX warning 
 

A target window can be defined for a substance in the software.  

If the concentration falls below the minimum concentration, relay 2 is activated.  

If the maximum concentration is exceeded, relay 3 is activated. 

You can connect your signal cable with the supplied 25-pin Sub D connector (No. 10, Illustration 3). A 

detailed description of the pin assignment can be found in chapter "18.5  Relay outputs" on page 41. 

 

4.7.4 General fault relay 
 

A common alarm is supplied on relay 1. If the communication between ODOR on-line and the PC breaks 

down, a corresponding alarm is triggered. 

You can connect your signal cable with the supplied 25-pin Sub D connector (No. 10, Illustration 3). A 

detailed description of the pin assignment can be found in chapter "18.5  Relay outputs" on page 41. 

 

4.7.5 Water level alarm 
 

When the water level in the storage tank falls below a certain minimum, a red LED (LEVEL CHECK) 

lights up on the front of the ODOR on-line. This signal can also be tapped via the 25-pin Sub D 

connector. However, this is not a relay contact!  

A detailed description of the pin assignment can be found in chapter "18.6  Digital inputs" on page 42. 

 

4.7.6 External start 
 

If the ODOR on-line is to be synchronized with another device, it is possible for the ODOR on-line to 

wait for an external start signal. This must be programmed accordingly in the ODOR control software. 

You can connect your signal cable with the supplied 25-pin Sub D connector (No. 10, Illustration 3). A 

detailed description of the pin assignment can be found in chapter "18.6  Digital inputs" on page 42. 
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4.7.7 Relay for controlling external devices 
 

Relay 4 can be switched during a measurement or calibration. This allows the status of the ODOR on-

lines to be signaled to external devices. Relay 4 is programmed in the ODOR control software.  

You can connect your signal cable with the supplied 25-pin Sub D connector (No. 10, Illustration 3). A 

detailed description of the pin assignment can be found in chapter "18.5  Relay outputs" on page 41. 

 

4.7.8 Mains cable 
 

The ODOR on-line can be operated with either alternating current or direct current. For AC operation, 

check whether the device is designed for 230V operation or 115V operation. 

Please check the labeling on the back before plugging in the mains plug. Conversion from 230V to 115V 

can only be carried out by qualified personnel. 

 

If the device is to be operated via 12 V, the corresponding cable (No. 12, Illustration 3) must be used. It 

is connected to the "Ext. 12 V in" connection on the back of the ODOR on-lines and can be connected 

to the cigarette lighter of a car. 
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5 Commissioning 
 

 DANGER  Installation and commissioning may only be carried out by trained 

personnel. Connections to gas pipes and electrical connections must be made. 

Furthermore hazardous substances are used. 

 

 
NOTE: We recommend installation by Axel Semrau customer service. 

 

 

Make sure that the detector is in the correct position. The distance between the upper platinum mesh and 

the chromium(VI) oxide solution should be approx. 1 cm. The detector feed must be inserted and 

connected to the separation column (see chapter "4.6 Inserting the detector", page 12).  

 

All gases must be connected as described in chapter 4.4. 

 

5.1 Carrier gas setting 
 
There are two different versions of the ODOR on-line. In the standard version, the carrier gas 

(CARRIER GAS) must be set manually via a needle valve. The current setting can be read off the right-

hand rotameter. The value depends on the measuring task and the type of separation column installed 

and can vary between 2 l/h and 60 l/h. 
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Standard version ODOR on-line 

 

In the version with electronic mass flow controller, the carrier gas flow is set via the ODOR control 

software. Here, the setting also depends on the measuring task and the type of separation column 

installed and can vary between 2 l/h and 60 l/h. 

 

 
Version with electronic mass flow controller  

 

If the desired carrier gas flow (CARRIER GAS) cannot be set, there may be two reasons for this. Either 

the inlet pressure on the pressure reducer attached to the side is too low or your separating column does 

not allow a higher flow. 
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5.2 Sample gas setting 
 
The flow of natural gas (SAMPLE GAS) must be set to 10 l/h with the corresponding needle valve. 

Please use the scale calibrated to CH4 (methane). 

 

5.3 Calibration gas setting 
 
The flow of calibration gas (CALIBRATION GAS) must also be set to 10 l/h. To do this, proceed as 

follows: 

 

Press the SAMPLE GAS/CALIBRATION GAS button to the CALIBRATION GAS position and keep 

it pressed. 

Set a value of 10 l/h using the corresponding needle valve. Use the scale on the rotameter, which is 

calibrated to AIR (air). 

 

5.4 MANUAL/REMOTE switch (Automatic) 
 
Finally, make sure that the MANUAL/REMOTE (Automatic) switch is in the REMOTE (Automatic) 

position. This is the only way the PC can switch the valves on the ODOR on-line. 
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6 Starting an automatic measurement 
 

The prerequisite is that all settings have been made as described in chapter "4 Installation" and chapter  

"5 Commissioning" have been carried out. 

 

Only a rudimentary description of the operation of the software is given here. Detailed help can be called 

up at any time in the ODOR control software by pressing F1. 

 

Start the ODOR control program. 

Press the "Start measurement" button. 

Fill in all the fields in the new window. Our customer service will have created a customized method 

for you during installation. Select this method or use one of our sample methods from the USB stick.  

Press the "Start" button. 

 

 
 

Figure 12 
 

Calibration and measurement now run according to the schedule defined in the method. A typical 

sequence for automatic operation is as follows: 

 

Calibration: 

• Flushing the calibration gas line for 45 seconds 

• Filling the gas dosing loop for 15 seconds 

• Analysis of the calibration gas. 

 

Measurement: 

• Filling the gas dosing loop for 15 seconds 

• Analysis of the gas 

 

Start of the next measurement  

Repetition of the calibration after one hour 
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6.1 Display measurements 
 

The current measured values are always displayed on the main screen. 

 
 

The "History" window provides a quick look back at the last measured values. 

 
 

The data management is available for a comprehensive review. There are also other functions here (e.g. 

export to Excel, reprocessing, etc.). The data management is started using the eye symbol. 
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7 Changing the calibration gas cylinder 
 

NOTE: The calibration gas cylinder should be replaced as soon as the pressure drops below 10 bar.  

At lower pressures, it is no longer certain that the calibration gas has the specified concentration! 

 

NOTE: The calibration gas cylinder must also be replaced when the shelf life is exceeded. Please 

refer to the corresponding note on your calibration gas certificate for the shelf life of your calibration 

gas. 

 

• The measurement should be stopped before changing the calibration gas bottle.  

 End the current measurement by marking the function  

 Do not continue measurement. Once the active calibration or measurement has ended, no 

further measurement will be carried out. 

   

 
 

 If your method contains a long waiting time, it is advisable to end the current measurement by 

canceling the measurement or .  

 

• Each time you change the calibration gas cylinder, check that the seal on the pressure reducer 

is still in perfect condition. 

• Flush the pressure reducer at least three times. 

• After changing the calibration gas bottle, check whether the calibration gas flow is still 

correct. Proceed as follows: 

 Press the SAMPLE GAS/CALIBRATION GAS button to the CALIBRATION GAS position 

and keep it pressed. 

• Set a value of 10 l/h using the corresponding needle valve. Use the scale on the rotameter, which 

is calibrated to AIR (air). 
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In the last step, the current calibration gas concentration must be communicated to the ODOR control 

software. This is done using the "Change calibration gas bottle" function. 

 

 

• To do this, open the method editor via the "Cal gas bottle" icon  

 

 

• Open the measurement method you are using.  

                                                                                           
 

• Enter the new calibration gas concentration here.   

After you have overwritten the old value, press "Next" and "Finish" to save the concentration 

of the new calibration gas bottle.   

                                                                              
 

 

Restart calibration and measurement. 
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8 Measurements of external samples from gas sampling bulb or 

sampling bag 
 

With ODOR on-line you have the option of measuring samples from other measuring points. Gas 

samples can be taken either in gas sampling bulbs made of glass or in Tedlar sampling bags made of 

plastic. This gives you the opportunity to obtain accurate chromatographic ODOR on-line data from all 

relevant measuring points in your gas network.  

 

Gas sampling bulbs are robust and can be reused indefinitely, but a gas-tight syringe must be used when 

taking samples. Tedlar bags, on the other hand, are easier to handle because they can be connected 

directly to the ODOR on-line. The biggest disadvantage of Tedlar bags is their limited shelf life, as they 

tend to leak over time.  

In general, samples should be measured as soon as possible after sampling. For THT measurements with 

the ODOR on-line, Tedlar bags should be measured within 24-48 hours after sampling. Samples in glass 

gas sampling bulbs generally have a slightly longer shelf life.  

Gas sampling bulbs, Tedlar sampling bags, transport cases and all the necessary accessories are available 

from Axel Semrau.  

 

When measuring external samples from gas sampling bulbs or sampling bags, particular attention must 

be paid to correct sampling and sample introduction into ODOR on-line. The exact procedures are 

described in the following chapters 8.1 and 8.2 below.  

  

 

8.1 Measurement with gas sampling bulb 
 

The sample is taken manually from a gas sampling bulb using a gas-tight syringe. To take a sample, the 

gas sampling bulb must be flushed with gas for a sufficiently long time. At 22 mbar line pressure, 

flushing should take at least 4 - 5 minutes, as the flow rate is approximately 0.5 l/h. 

8.1.1 Sampling using a gas sampling bulb 

 

• Open the sealing cap 1 and valves 2 and 

3. 

• Connect the gas mouse to the gas line 

using an adsorption-free hose and allow 

the gas to flow through for several 

minutes. The gas sample should flow 

through the gas mouse from top to 

bottom so that the air is displaced from 

the gas mouse faster and more 

effectively.  

• Close the gas mouse in the following 

order: valve 3, valve 2, sealing cap 1.  

   Figure 13 

          

  
                                        Illustration 13 
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8.1.2 Sampling from a gas sampling bulb 

 

• Open the valve 2. 

• Use the gas-tight syringe to pierce through the septum in the sealing cap 1. 

• Draw up the syringe fully several times to flush and empty it back into the gas sampling 

bulb without pulling the needle out of the gas sampling bulb. 

• Draw up the syringe one last time and wait 10 seconds until the pressure has equalized. 

• Now pull the syringe out of the gas sampling bulb. 

• Press the excess amount out of the syringe. 

• Close the small valve on the gas-tight syringe. 

• Finally close the valve 2. 
 

 

 

8.1.3 Injection of a glass bulb sample 

 
It is very important that you inject the same amount of gas during manual measurement as during 

calibration. In principle, there are two possibilities: 

 

A The calibration gas is also injected manually with a syringe.  

During calibration, 10 ml of gas is injected; during the subsequent measurement, 10 ml of natural gas is 

injected as well. It is important to ensure that the method used contains the correct concentration of the 

calibration gas. 

 

B The calibration gas is injected automatically. 

In this case, the amount of gas that is injected during automatic calibration must first be determined. 

This quantity of gas is referred to as the equivalent volume and is usually between 7 ml and 11 ml. The 

equivalent volume must be determined individually for each device (see chapter 9 Equivalent volume). 

 

When the natural gas sample is injected, the equivalent volume is injected. 

Here too, it is important to ensure that the method used contains the correct concentration of the 

calibration gas. 

 

• Start your measuring method for gas sampling bulb measurement. 

• Follow the instructions on the screen. 

• Insert the syringe into the injector of the ODOR on-lines as far as it will go. In this process, the 

needle pierces the septum in the injector. 

• Open the sealing valve on the gas-tight syringe. 

Caution: A pressure of up to 2 bar is now created inside the syringe. Hold the plunger of the 

syringe firmly so that it does not fly out backwards! 

• Inject the volume of the syringe quickly.  

• Wait 4 seconds before pulling the syringe out again. 
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1 Gas-tight syringe 

2 Injector 

3 Septum 

4 Syringe needle 

5 Separating column 

 

 

 

 

 

 

 

 

       Figure 14 

 

 

8.1.4 Septum replacement 

 
The septum in the injector should be replaced after about 10 injections. 

 

 WARNING: Before carrying out this work, the separating column must be 

depressurized, otherwise serious damage to the instrument may occur! 
 

• Switch off the carrier gas supply (compressor or nitrogen cylinder). 

• Wait until the side-mounted control unit (Illustration 9) displays 0 bar. 

• Now unscrew the injector. 

• Replace the septum. 

• Tighten the injector again by hand. 

• Switch the carrier gas supply back on. 

 

      1 septum 

 

 

 

 

 

 

 

 

 

Figure 15 
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8.2 Measurement with sampling bags 
 

5L Tedlar sampling bags with a protective cover are used for sampling at natural gas measuring points. 

Tedlar bags have a short plastic connection piece for a ¼" hose and a shut-off valve (Figure 16).  

   

Figure 16 
 

8.2.1. Sampling with Tedlar sampling bag 

 

A hose connection from the measuring point to the connection piece of the Tedlar bag is required 

for sampling.  

• Flush the hose connection with natural gas to displace the air from the hose.  

• Push the hose onto the connection piece.  

• Open the valve so that the Tedlarbag is filled with natural gas. The valve should be 

opened by a maximum of one turn. Close the valve when the sampling bag is full.  
 

NOTE: Tedlar bags should only be filled to approx. 80% capacity and not with excess pressure, as 

excessive gas pressure significantly shortens the service life. If the bag has been filled for too long, the 

excess pressure can simply be released by briefly opening the valve.  
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8.2.2. Connecting the Tedlar bag to the ODOR on-line 

 

You can connect Tedlar sampling bags directly to the sample gas connection on the back of the 

ODOR on-lines device. If you want to switch frequently between the measurement of external 

samples and the online measurement from a gas measuring point, Axel Semrau offers a 3-way 

ball valve for mounting on the right-hand side of the device. The 3-way ball valve makes it easy 

to switch from the local gas line to Tedlarbags, eliminating the need to connect and disconnect 

the permanent gas supply line to the sample gas connection on the back of the device.  

 

 

 

 

 

 

 

 

Figure 17 
 

8.2.3. Measurement with sampling bag 

 

• Open the valve of the Tedlar bag.  

• Apply slight pressure to the Tedlarbag, e.g. by placing a book or similar object on 

it.  

• Adjust the flow of sample gas to 10 l/h using the needle valve.  

• Start the measurement. 
 

NOTE: Depending on the measurement method, sample feeding from the Tedlar bag can be 

terminated after a short time. This allows several measurements to be taken with one sample if 

required.  

 

8.2.4. Preparation of the Tedlar bag for the next sampling 

 

• Open the valve. 

• Squeeze the sample gas out of the sampling bag as completely as possible. A good 

way to do this is to pull the opened bag over the edge of a table.  

• Close the valve.  
  

mailto:info@axelsemrau.de


 
Axel Semrau GmbH 

Stefansbecke 42, D 45549 Sprockhövel, Tel: 02339/12090, E-Mail info@axelsemrau.de 
 

 
 

27 

9. Equivalent volume 
 
The equivalent volume is required if samples are injected manually but calibration is to be performed 

automatically from the calibration gas bottle. 

 

The equivalent volume is the amount of gas that is dispensed during an automatic injection. In 

addition to the volume of the sample loop, it also contains the dead volume of the valves and lines. 

 

The equivalent volume must be determined individually for each device. 

 

To determine the equivalent volume, calibration gas is injected several times automatically and 

manually. The equivalent volume is then calculated using the areas of the peaks. 

 

Example:  Automatic injection of calibration gas   Result: Area 8,100 

  Manual injection of 10 ml calibration gas  Result: Area 10.100 

  Automatic injection of calibration gas   Result: Area 8,000 

  Manual injection of 10 ml calibration gas  Result: Area 10,000 

  Automatic injection of calibration gas   Result: Area 7,900 

  Manual injection of 10 ml calibration gas  Result: Area 9,900 

 

Average values  

  Automatic injection of calibration gas   Result: Area 8,000 

  Manual injection of 10 ml calibration gas  Result: Area 10,000 

 

   Automatic injection area  

Equivalent volume: -------------------------------------- * 10 ml = 8 ml 

   Area manual injection 
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10. Mobile Use 
 

The ODOR on-line has been used successfully for odorization control in mobile measuring vehicles for 

a long time. There are a few things that need to be taken into account. 

 

10.1. Lowering the detector 
 
The detector must be lowered into the "park position" while driving so that the liquid film does not break 

off during the journey. 

 

Proceed as follows: 

 

• Pull the end of the detector supply line out of the separating column (no. 3, Figure 10). 

• Unscrew the detector feed from the detector and remove it.  

• Loosen the fixing screw of the adjusting screw (no. 2, Figure 10) of the fastening ring. 

• Lower the detector. 

 

 

 CAUTION  The detector must never be fully lowered if the detector feed is still 

inserted in it. 
 

 

At the new location, the detector is then first pulled back into the "working position". 

Proceed as follows: 

 

• Pull the detector up until the upper platinum mesh is approx. 1 cm 

above the fill level. 

• The surface tension of the solution also raises the chromium(VI) 

oxide solution. 

• Now carefully lock the detector with the adjusting screw (no. 2, 

Figure 10) of the fixing ring.  

• Next, insert the detector feed into the detector and screw it tight. 

The end of the flexible tube is simply inserted into the outlet of the 

separation column (no. 3, Figure 10). 

 

NOTE: There must be no large air bubbles under the platinum nets! If this 

is the case, the detector must be removed and cleaned. (see chapter  15.1.

 Cleaning the detector) 

 

10.2.  Automatic Fill switch 
 

The ODOR on-line has a fill level control in the detector tank. If the fill level has dropped too low due 

to evaporation of the distilled water, distilled water is automatically refilled from the storage tank. 

The switch is always in the ON position on a stationary ODOR on-line. 

  

1 cm

CrO3 solution

Detector feed
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During the journey from measuring point to measuring point, the ODOR on-line usually remains 

switched on so that the separating column is kept at temperature. 

 

 CAUTION: However, the "Automatic Fill" function must be switched off while 

driving, as otherwise water would always be refilled when cornering. 
 

It is sufficient to turn on the Automatic Fill switch once or twice a week for one minute. 

 

10.3.  Temperature 
 
The ambient temperature can fluctuate extremely in the measuring vehicle. However, this is not a 

problem. If there are significant shifts in the retention time, it must simply be adjusted to the new 

conditions. (see chapter 16.1. Adjusting the retention time) 

 

 WARNING: Ensure that the ambient temperature does not reach freezing point. 

The instrument contains water, which will then freeze and cause damage to the 

ODOR on-line! 
 

NOTE: For reliable operation of the ODOR on-line in the measuring vehicle, a constant temperature of 

the detector is advantageous, as the sensitivity of the detector is temperature dependent. To achieve 

stable measurement operation more quickly, especially at low outside temperatures, we recommend the 

use of a tank heater, which is available from Axel Semrau as an option for the ODOR on-line.  

 

The retention time depends to a large extent on the temperature of the separation column. The setting of 

the column temperature is described in chapter 18.7  Heating.  

If the measuring method permits, the column temperature should be 10 °C above the ambient 

temperature to minimize fluctuations in the retention time.  
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11. Double system 
 
The ODOR on-line is also available as a dual system for measuring natural sulfur. The substances 

hydrogen sulfide (H2S), mercaptans and sulfides can be measured on the first system. 

Carbonyl sulfide (COS) is measured on the second system. The COS system uses a 15% potassium 

hydroxide solution as a reagent instead of the chromium(VI) oxide solution. A filter is also installed. 

 

 DANGER Potassium hydroxide solution is a hazardous substance. Always observe 

the safety data sheet. 
 

The two systems are wired in such a way that the first system gives a start signal for the second. 

 

The maintenance work and maintenance intervals of the COS system differ from those of the chromium 

(VI) oxide solution system.  

Please contact our customer service if necessary. 

 

 

 

12. Liquid injections 
 
You also have the option of carrying out liquid injections with the ODOR on-line. The liquid injection 

is used as a reference standard in the production of calibration gas. 

 

In contrast to calibration gas cylinders, liquid standards can be produced with greater accuracy. 

 

Calibration solution, syringes and further information are available from Axel Semrau GmbH. 

 

 

 

13. Power failure 
 
The ODOR on-line and the ODOR control software are designed so that the system restarts 

automatically after a power failure. It starts with a calibration and then continues to work with the current 

measuring method. 

Please follow the instructions for the settings on your PC/laptop, which you can find in the online help 

for the ODOR control software. 
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14. Visual inspections 
 
The following visual inspections should be carried out regularly: 

 

Calibration gas:  Pressure of the calibration gas cylinder > 10 bar 

   Calibration gas flow 10 l/h (see chapter 5.3 Calibration gas setting, page 17) 

 

Natural gas:  Sample gas flow 10 l/h (see chapter 5.2 Sample gas setting, page 17) 

 

Carrier gas:    Pressure at the side pressure reducing unit 2 to 2.5 bar 

For devices without a mass flow controller, the flow must also be checked (see 

chapter 5.1 Carrier gas setting, page 15). 

 

Condensate from the pressure reducing unit  

When carrier gas is supplied using ambient air, water collects in the water separator 

of the pressure reducing unit over time. This can be drained by pressing on the drain 

opening. 

 

 

 

 

Fill level of the storage tank for distilled water 

The storage container for distilled water has a volume of approx. 1 l and lasts for several months at 

normal humidity. 

If the fill level is too low, this is indicated by a corresponding "Level Check" light on the front of the 

ODOR on-lines. In this case, the reservoir must be refilled with distilled water. 

 

 CAUTION There are electrical components in the appliance. Fill with water 

with caution. 
 

15. Maintenance 
 
The German DVGW regulations require annual maintenance of the gas chromatograph in its worksheet 

G465-4. 

 

 DANGER  This maintenance may only be carried out by qualified personnel.  
 

The following work is carried out during annual maintenance: 

• Adsorption test 

• Reproducibility test 

• Two-channel test 

• Visual inspection of the chromatographic separation column and replacement if necessary 

• Change of the chromium(VI) oxide solution (if necessary). 
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15.1. Cleaning the detector 
 
The detector should be cleaned as soon as there are large air bubbles under the platinum mesh or if there 

are other problems with the measurement. 

 

 DANGER Chromium(VI) oxide solution is a hazardous substance, as is Potassium 

hydroxide solution.   Always observe the safety data sheet. 
 

You need to clean the detector: 

• Vessel (e.g. measuring cup) 

• Syringe bottle with distilled water 

• Hair dryer 

• Gown, gloves and safety goggles  

• Cloth for wiping up drops of chromium (VI) oxide solution 

 

Please note that the chromium (VI) oxide solution is harmful to health. Avoid any skin contact. 

 

15.2.  Removing the detector 
 

• Switch off the device. 

• Pull the end of the detector feed (no. 1) out of the separating column. 

• Unscrew the detector feed (no. 2) from the detector. 

• Pull the red and black plugs (no. 3) out of the detector. 

• Loosen the adjusting screw (no. 4) of the fastening ring. 

• Remove the detector and place it in the vessel. 

 

 

15.3.  Rinsing and drying the detector 
 
Now rinse the inside and outside of the detector thoroughly with distilled water.  

 

 Caution:  The detector is made of glass and is therefore breakable.  

Never touch the sensitive platinum meshes. Especially not with the 

tip of the syringe bottle. 
 

Now dry the detector with a hair dryer. It is important that the platinum meshes are completely dry. It 

takes several minutes until the inner platinum mesh is also dry.  

Only a detector with dry platinum mesh can be properly reinstalled.  
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15.4.  Reinserting the detector 
 

• Insert the detector (without detector feed!) into the tank 

and slowly lower it to the bottom of the tank.  

The solution only passes unhindered through the 

platinum nets when they are completely dry. 

• Now slowly raise the detector again until the upper 

platinum mesh is approx. 1 cm above the level.  

The chromium(VI) oxide solution is also raised  

due to the surface tension. 

• Now carefully lock the detector in place using the 

adjusting screw on the fastening ring.  

• Next, insert the detector feed into the detector and screw 

it tight.  

• Insert the end of the flexible hose back into the 

separating column. 

• Now plug the red and black plugs back into the detector. 

 

After cleaning, the detector needs several hours to regain its full 

sensitivity. 

 

16. Troubleshooting 
 

The ODOR on-line is a robust and reliable measuring instrument. If errors do occur, they can often be 

fixed by the user.  

 

Here is a list of possible errors with instructions on how to fix them: 

 

No peaks 

- Are all electrical connections made correctly? 

- Is the Manual/Remote(Automatic) switch set to REMOTE(Automatic)? 

- Is the pressure of the carrier gas set correctly? 

- Is the flow rate of the carrier gas set correctly? 

- Is the flow rate of the calibration gas set correctly? 

- Is the flow rate of the sample gas (natural gas) set correctly? 

- Is the septum at the injection port tight? 

If necessary, the detector must be cleaned (see chapter 15.1. Cleaning the detector).  

 

Peak present, but result zero 

If a peak is visible but 0 is displayed as the result, a shift in the retention time is probably the cause. The 

reason for a shift in the retention time is usually a major change in the room temperature or a change in 

the carrier gas settings (pressure, flow rate). The problem can be solved either by correcting the 

measuring conditions (ambient temperature, carrier gas setting) or by adjusting the retention time 

(section 16.1.).  

 

Peak is not through to the end of the measurement. 

If the peak is no longer fully recorded, the retention time has obviously increased. A major change in 

the ambient temperature or a change in the carrier gas settings may be the cause. If the cause of the delay 

cannot be eliminated, the analysis time can be extended and the retention time adjusted (section 16.1).   

1 cm

CrO3 solution

Detector feed
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Noisy baseline 

- The detector may need time to stabilize. A measurement of several calibrations shows the trend 

and the stability and reproducibility of the measurement.  

- THT in the ambient air may be the cause. 

- An unsteady baseline can be caused by electromagnetic interference (other machines, cell 

phone). 

 

16.1. Adjusting the retention time 
If the result of a measurement is zero, a shift in the retention time may be the cause (see chapter 17.1. 

Evaluation of the measurement via retention time and peak area). The retention time can shift due to a 

change in the room temperature or the carrier gas flow.  

 

For the ODOR control software to recognize the THT in the measurement, the THT peak must lie within 

the window of the retention time that is saved in the measurement method (see also chapter 17.1.).  

 

 
 

The retention time in the ODOR control software is adjusted in the method on the "Calibration" tab. To 

do this, open the method editor via the "Hammer" icon. 

 

Select the measurement method you are using and enter the new retention time on the 

"Calibration" tab. Save the changes.  

 

    
 

The retention time depends to a large extent on the temperature of the separation column. The setting of 

the column temperature is described in chapter 18.7.  Heating.  

If the measuring method permits, the column temperature should be 10 °C above the ambient 

temperature to minimize fluctuations in the retention time.  
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17.  Operating Principle  
 

The ODOR on-line is a gas chromatograph that operates according to the following standards: 

ISO 6323 T2, ISO 19379, DIN 51855 part 7 and reference method according to DVGW worksheet 

G280. 

 

The challenge of odorization control is that the concentration of the odorant must be determined 

accurately and reliably regardless of the composition of the natural gas. The advantage of a gas 

chromatograph such as the ODOR on-line is that a gas mixture such as the natural gas sample to be 

measured is first separated into its individual components. The separation is followed by the actual 

measurement with a detector that only shows components containing sulfur. In addition to the odorant 

(e.g. THT), other sulfur compounds such as H2 S can also be measured. 

Due to the combination of separation and detection, gas chromatography is more accurate and 

reliable than other analysis methods and is therefore required in DVGW worksheet G280 for recorded 

measurements.  

 

As soon as the device is connected to natural gas, a constant flow of 10 l/h natural gas passes through 

the ODOR on-line. A sample of approx. 10 ml is automatically taken from this gas flow at regular 

intervals. This is done by means of electromagnetic valves and the gas dosing loop. 

 

The sample is flushed with a carrier gas flow through a packed and isothermally heated separation 

column and separated into its components. In ODOR on-line, the carrier gas is a constant flow of air, 

which is usually generated by a compressor. The odorized natural gas sample is a mixture of different 

gases that besides methane contains ethane, H2S or THT. These gases remain in the separation column 

for different lengths of time, resulting in a separation over time. 

 

An electrochemical detector is connected to the output of the separation column. This detector only 

reacts to sulfur compounds and not to all other gas components. A peak is therefore obtained for each 

individual sulfur component. The measurement is therefore a sequence of peaks over time, also known 

as a chromatogram.   

 

 
 

Figure 18 

Gas Chromatography 

  
 Sample Loop        Packed Separation Column     Electrochemical                PC/Software  

           Detector  
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17.1. Analysis of the measurement via retention time and peak area 

The measurement of the ODOR on-line, the chromatogram, shows the detector signal as a function of 

time.  

 

 

 

 

 

 

 

 

 

 

 

 

The individual sulfur components (e.g. H2S or THT) of the gas sample are identified via the retention 

time. The retention time is the residence time of the component in the separation column; it is measured 

as the time between injection of the sample and detection of the component in the detector. 

The retention time of a component in the ODOR on-line depends on the measuring conditions; the 

properties of the separation column, but also the temperature and the flow rate of the carrier gas are 

important (see also chapter 10.3  Temperature). 

 

To reliably identify and accurately determine the concentration of THT in natural gas, the ODOR on-

line must be calibrated. Calibration is performed by measuring a calibration gas, i.e. a gas sample with 

a precisely known THT concentration in nitrogen.  

Calibration gas cylinders for THT with certificate of analysis are available from Axel Semrau. 

 

During the data analysis, the THT is then identified with the retention time and the concentration is 

determined by comparison of the peak area by with the area of the calibration gas peak. The ODOR on-

line calibrates itself automatically at set intervals. For this purpose, a sample is taken from the connected 

calibration gas bottle.  

 

 
 

Figure 19 
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All data is stored on a PC/laptop. The ODOR control software, which controls all ODOR on-line 

processes, runs on this PC. The PC must be permanently connected for operation. Communication takes 

place via the serial interface. 

 

The ODOR on-line has relay outputs and current interfaces for remote transmission. In addition, Modbus 

software is available for the transmission of measurement results and alarms.   

 

In addition to automatic sample injection, the ODOR on-line also has an injector for manual injection 

of gas samples. 
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18. Technical data 
 

18.1. Type plate 
 

The rating plate is located on the back of the instrument. 

 

    
 

18.2.  General electrical data 
 
Mains operation 230V AC: 

Supply voltage:   230 V AC / +- 10% / 50 - 60 Hz  

Maximum current:  500mA 

Fuses:    Rear panel:   1 AT 

Processor card: F1 2 AT  

F2  100 mAT 

    Analog card:  F1 5 AT 

F2 315 mAT 

 

Mains operation 115 V AC: conversion required 

Supply voltage:   115 V AC / +- 10% / 50 - 60 Hz  

Maximum current:  1A 

Fuses:    Rear panel:   1 AT 

Processor card: F1 2 AT  

F2  200 mAT 

    Analog card:  F1 5 AT 

F2 630 mAT 

 

Mobile operation 12 V DC: 

Supply voltage:   12 V DC / +- 10 %  

Maximum current:  6 A 

Fuses:    internally not fused,  

External protection must be guaranteed 

 

Relay outputs:  4 x UM 

   per contact:   max. 30V / 1A  

 

Inputs:   6 x 

Actuation by external NO contact, 

   5 V / 1 mA 
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Current outputs: 3 x 0..20 mA or 4-20 mA 

   12 bit DA each 

   galvanically isolated 

   max. external impedance 500 Ohm 

 

Reserve valves: 12 V / 4 W suppressed (freewheeling diode directly on the valve) 

 

 

18.3.  Gas routes  

 

Gas loop

Separation

column

Needle Valves

Flow

resistance

Sample Calibration Carrier gas input                    exhaust output

Detector

Rotameter

Mass Flow

Controller

Carrier

Gas
Calibration

Gas
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18.4.  Analog outputs 
 
The analog outputs can be tapped on the 5-pin DIN connector on the rear panel. Pin 1 is the common 

ground, pins 2 to 5 correspond to output channels 1 to 4. As these are 0-20 mA or 4-20 mA signals, they 

are short-circuit-proof. However, the external impedance should not exceed 500 Ohm.  

The assignment of the output channels to substances such as THT is done in the ODOR control software. 

Here, it is also possible to define if 0-20 or 4-20mA are supplied. If the communication with the PC is 

interrupted for unforeseen reasons, all four channels are set to 0. The resolution of each channel is 12 

bits. 

 

Function 

 

5-pin DIN socket 

Back panel ODOR on-line 

Common ground 1 

0-20 mA channel 1 2 

0-20 mA channel 2 3 

0-20 mA Channel 3 4 

0-20 mA channel 4 (used internally for 

mass flow controller) 

5 

 

18.5.  Relay outputs 
 
Four relay outputs are available, some with predefined functions.  

• Relay 1: general fault relay, drops down in the event of an error. 

• Relay 2: Alarm relay when the concentration falls below a minimum level 

• Relay 3: Alarm relay when a maximum concentration is exceeded 

• Relay 4: freely available in the software  

Each relay has a normally closed contact and a normally open contact (1 x um), which can be 

equipped with 30 V and 1 A. 

In ODOR online, these outputs are wired via a 25-pin Sub D connector in the rear panel.  

NO    Relay contact on the circuit board 

 

MK 

 

NC 

 

Function  25-pin Sub D connector 

 Rear panel 

Relay 1 general fault NO 1 

Relay 1 general fault MK 14 

Relay 1  NC 2 

Relay 2 Min Alarm NO 15 

Relay 2 Min Alarm MK 3 

Relay 2  NC 16 

Relay 3 Max alarm NO 4 

Relay 3 Max alarm MK 17 

Relay 3  NC 5 

Relay 4 Freely available NO 18 

Relay 4 Freely available MK 6 

Relay 4  NC 19 
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18.6.  Digital inputs 
 
The states of the digital inputs are transmitted to the PC every 100 ms and must also be processed 

there. They can be tapped at the 25-pin Sub D on the rear panel.  

Input 6 is already reserved for an external start signal. (Waits for the state of digital input No. 6 to 

change, pins 22 and 10 on the 25-pin Sub D connector on the rear of the instrument). 

Inputs 7 and 8 are also assigned: 7 sends the water refill alarm and 8 sends the status of the 

auto/manual switch on the front panel to the PC. 

Logic state 1 is generated for inputs 1 to 6 by connecting the input pin to the common ground (external 

potential-free contact).  

 

Function  25-pin Sub D plug 

Back wall 

Input 1 ES 7 

Input 2 ES 20 

Input 3 ES 8 

Input 4 ES 21 

Input 5 ES 9 

Input 6 [external start] ES 22 

Input mass  10 

ext. +12 V  23 

Input 7 [Level check alarm] M 11 

Input 8 [Auto/Man] M 24 

ES = external contact closed to input ground, M = switched ground of the external 12 V for input 7 

and input 8 

 

 
Possible wiring for water alarm  
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18.7.  Heating 
 
The heater is used exclusively to control the temperature of the separation column. Stable retention 

times can only be obtained if the column temperature remains constant. 

The separating column (glass tube) is arranged in a spiral on an aluminum cylinder. It is also 

surrounded by an insulating material to stabilize the temperature. As a heating element, an 8.2 Ohm 

resistor is incorporated into the cylinder together with a temperature sensor.  

The control is implemented on the analog board. The pin connector J1 (see circuit board description) 

has three contacts "Set temperature", "Ground" and "Actual temperature". These are labeled "S.M.I" 

on the circuit board. These are analog output variables, whereby 1 °C corresponds to 10 mV. The 

setpoint temperature is set via VR1. 

The setpoint must always be above the room temperature. When this temperature is reached, the red 

LED (LED1) flashes continuously. This is a reliable sign of active control. 

The ambient temperature must be taken into account when setting the set temperature. The separation 

and retention times of the desired components can be optimized by adjusting the set temperature.  

 

 
  

Actual temperature 

Mass 

Set temperature 

 

 

 

Potentiometer for setpoint adjustment 
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18.8.  Amplifier 
 
This is a two-stage amplifier that must be adapted to the respective application. With J6 (see circuit 

board), the input impedance of the amplifier can be reduced from 3K ohms (open) to 560 ohms 

(closed, default).  

The first amplifier stage has a gain of V1=2000 as standard, which can be attenuated using jumpers J4 

(V1=10) and J5 (V1=1). 

The second amplifier can now be adjusted with eight DIL switches. The total amplification of the 

circuit is calculated by multiplying the two amplifications (Vges=V1 * V2). To obtain the following 

amplification factors, only the designated switch may be set to "ON". 

 

Reinforcements: V1  J4  J5 
   2000  open  open 

   10  closed  open 

   1  xxx  closed 

 
   V2  DIL switch S1 (on) 

1 1 

2 2 

3 4 

4 6 

5 8 

6 10 

7 15 

8 20 

The external offset potentiometer is located on the rear panel and is connected via J2. If the offset 

range is not sufficient, it can be extended via J3 (close). 

The analogue output signal should be normalized to +/- 1 V maximum deflection. The signal can be 

tapped at ST15 (pin 3 plus pin 2 minus). This level should be strictly adhered to when connecting to a 

processor card. Higher voltages lead to undefined states on the AD converter and possibly also to 

permanent damage to the components. 

 
  

 

Dil switch S1 

 

ext. Offset potentiometer 

 

J3, J4 and J5 

 

J6 and ST15 
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19.  Declaration of conformity 
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20. Waste disposal 
 

 DANGER The instrument contains chromium (VI) oxide solution or caustic potash 

solution, which before disposal of the instrument must be removed by qualified 

personnel and disposed of separately. 

 

 

 
Note: The device contains electronic components and must be disposed of properly. 
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21. Safety data sheet Chromium(VI) oxide solution 
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