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The MERKUR® – 500/1000K is a vacuum super insulated 
Cryo–Vessel for cryogenic liquid nitrogen, oxygen and argon, 
for road transportation. 
The production and examination take place in accordance 
with Guideline 99/36/EC, with PI – mark 
The MERKUR® is used as Cryo–Vessel in transport vehicles 
e. g. for the supply of liquid nitrogen or of medical oxygen. 
 
 
 
 
 

This sign points out to dangerous situations 
resulting in possible  
• injury to persons 
• damage to the environment 
• damage to devices 
 
This sign refers to    
• recommendations 
• explanations 
• supplements 

 
The MERKUR® Vessel may only be operated according to 
this operating manual. 
 
 
 
Immediately after receipt of the vessel, the delivery has to 
be examined with regard to  
• completeness  
• damage 
 

In case of any shipping damage, contact  
• the shipping insurance 
• the shipping company 
• the supplier 

 
 
 
 

1 Introduction 

1.1 Symbols in the Manual 
 

 

1.2 Principle 

 

1.3 Delivery 
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• coaxial arrangement of the pressure cryo - vessel in the 

outer vessel  
• vacuum super insulation 
• Positive pressure relief and seal-off valve 
• pressure build-up evaporator 
• fittings guard ring  
• fittings equipment with shut-off valves and safety valves 
• manometer, level indicator 
 
 
 
     
Type  Merkur  

500 K 
Merkur  
1000 K 

 

     
Length L 1640 2165 mm 
Width B 950 1050 mm 
Height H 1073 1173 mm 
     
     
Geometrical volume  512 995 l 
     
     
Empty weight  430 kg 566 kg 
     
     
Static rate of evaporation  1,7 1,2 %/d 
(N2)     
     
     
Maximum operating 
pressure 

 6 6 bar 

 
 
 
 
   
   
Type MG 84   
   
Blow-off pressure 6.0 bar 
 
 
 

2 Vessel 

2.1 Main Components 

2.2 Specifications of the Vessel 

 

2.3 Specifications of the Safety 
valve 
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Examination 
 
Seat tightness and set pressure of the safety valve may only 
be examined by means of the bubble method outlined below.  
Contamination and corrosion of the valve mechanics are thus 
avoided. The set pressure is indicated on the type plate of the 
safety valve. 
 
 
1. Admission of  Test Pressure 
For the admission of the test pressure, a suitable testing 
device has to be used.  With safety valves which shall not be 
dismantled, the feeding pipe from the pressure room of the 
vessel has to be locked.  
Do not carry out examinations with oxygen or combustible as 
well as corrosive gases. 
 
2. Examination of Seat Tightness 
Increase the test pressure to 90 % of the set pressure.  The 
valve has to remain tight, i. e. that no bubbles may produce.  
 
3. Examination of Set Pressure   
Slowly increase the test pressure to 100 %.  The set pressure  
will be indicated by a clearly increased number of bubbles. 
 
 

Full-flow safety valves do open abruptly ! Possibly, 
set pressure and opening pressure are identical.  

 
 
4. Examination of Opening Pressure 
Remove rubber bungs and slowly increase the test pressure.  
The opening pressure may exceed the set pressure by up to 
5 %.  The full flow can mostly be realized as stress-relieving 
bang. 
 
 
For the pre-assembly of the progressive ring, the hardened 
pre-assembly muff is recommended as follows:  Type VOMO 
12 L for MG 84, manufacture: Ermeto. 
 

2.4 Examination of the Safety 
Valve 

 

 

2.5 Assembly of the Safety Valve 
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Possible Material Combinations  
MG 84 
 
Pipe Progressive 

Ring 
Cone 
MG 88 

Pre-assembly 
with  
VOMO 12 L 

austenitic 
steel 

1.4571 
(non-magnetic) 

brass 
austenitic 
steel  

absolutely 
necessary 

 
 
 
 
For further notes, refer to  
 

Ermeto – Mounting Instructions 401 0-T2 / D, 
 
 
The use of lubricants facilitates proper assembly.  However, 
no lubricating spray may be used, but only those lubricants 
that are permitted for oxygen.  
 
 

The following agents, tools and procedures are 
prohibited:  
• pliers 
• striking tools 

 
 
 
 
 
 
 
 

• lubricating spray 
• sealant 
• hemp 
• adhesive sealing compound 

 
 
 
 

• open flame 
• splash water 
• vapour 
• leak indicating spray 
• lees 

 
 
 
 

  EO
 

2.6 Wrong Installation / 
Operating Errors   
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Structure of the Level Indicator 
 
Item Designation 
2 Level Indicator 

Media 04 PN 40 
4 Valve "instrument leads below" 
 
 
Determination of the Vessel Level 

• by reading the scale of the level indicator in litres 
under consideration of the gas type. 

 
 

Note ! 
• Valve 4 opened. 

 
 
 

Prior to the disassembly of the level indicator 
• Close Shut-off Valve 4. 

 
 

2.7 Level Indicator 
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Caution! The positive pressure relief and seal-off 
device protects the vacuum room from 
overpressure. Re-evacuation may only be carried 
out by  
• manufacturer’s skilled staff 

 
 
 

The protective cover (2) intercepts the valve insert 
(1), when there is overpressure existing in the 
vacuum room. 
 
• Do not remove the protective cover (2). 
• Protect the valve from heat as well as cooling, as 

brittleness results in the loss of the operating 
vacuum. 

 
 
 
 
 

2.8 Combined Positive Pressure 
Relief and Seal-off Device 
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Item Designation Subject 

number 
   
1 Shut-off valve DN15PN40 

Type test approval mark: 
84GB53 
No. 1, 10, 30 

79244832 

2 Level Indicator 
Media 04PN40 
No. 2 
Merkur 1000 
Merkur   500 

 
 
 

79411936 
79420658 

3 Shut-off valve 
No. 4 

78211424 

4 Pressure indicator 0-10 bar  
Red mark at 6 bar 
No. 5 

78210805 

5 Safety Valve Type MG 84 
Set pressure 6 bar, No. 6 

79250337 

6 Purge valve, ball valve 3/8" 
PN64 
No. 41 

0346570 

7 Seals for filling and withdrawal 
coupling 
Seal Ø 40 made of copper 
Seal Ø 29 made of PTFE 
Seal Ø 28 made of PTFE 
 

 
 

0321130 
0329353 
0329352 

8 Adhesive label of operating 
instructions 
Adhesive label of flow pattern 

794.20119 
 

79420118 
9 ADR/RID – Labelling  
 Cryogenic liquid nitrogen 78400571 
 Cryogenic liquid oxygen 0356987 
 Cryogenic liquid argon 0356972 
 GGVS adhesive label No. 2 0358193 
 GGVS adhesive label No. 5 0358197 
 GGVS adhesive label ↑↑ 

No.11 
0356199 

 
 

2.9 Spare Parts / Accessories 
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Caution, when handling intensely cooled liquid 
gases! 
Observe the following documents and procedures:  
• Accident leaflet for road transportation ADR/GGVS, 

Class  2 "intensely cooled liquefied gases: 
suffocating“ 

• Accident leaflet for road transportation ADR/GGVS, 
Class 2 "intensely cooled liquefied gases: oxidizing" 

• Operation of pressure cryo - vessels (TRG 280) 
• Regulation for the Prevention of Accidents „gases“ 

BGV B 6 (VBG61), "oxygen" VBG 62 
• ADR/RID 
• EN 1251-3 

 
 
 

For safe operation:  
• Additional aggregates for filling/withdrawal have to be 

adjusted to the operating conditions of the vessel.  
• Test the tightness and function of the fittings at 

regular intervals. 
• Use original spare parts. 
• Employ suitable tools. 
• Keep fittings free from oil and fat due to danger of 

explosion with oxygen.  
• Do not operate valves abruptly or jerkily.  
• Protect lockable rooms against exceeding of the 

maximum operating overpressure by means of a 
safety valve.  

• Have adjustment, maintenance and repair work   
done only by authorized skilled personnel. 

• Do not carry out any mechanical and thermal work at 
the vessel (loss of vacuum).  

• Do not transfuse contents with foreign gas.  
• Do not overcharge the vessel. 
• Protect safety valves against splash water and lees. 
• Wear gloves and safety glasses. 
• Loosen the screwings only in unpressurized 

condition. 
 

 
 
 
 
 
 
 

3 Safety 

3.1 How to handle intensely 
cooled liquid Gases   

3.2 General Safety Instructions 
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Company Cryotherm GmbH & Co. KG does not assume 
any liability, if the vessel is changed or adapted without 
approval given by the manufacturer. 
 
Company Cryotherm GmbH & Co. KG does not assume 
any liability, if the vessel is not used according to the 
regulations. 
 
 
 
 
The vessels have to labelled according to the regulations 
for hazardous goods for the respective employment. 
 
Intensely cooled liquid Gases 
suffocating, Class 2 Figure and Group 3A 
oxidizing, Class 2 Figure and Group 3O 
 
 
Figure 
and 
Group 

 Number, Labelling, Designation of the 
Medium 

3 A  1951  argon, intensely cooled, liquid 
3 A  1977  nitrogen, intensely cooled, liquid 
3 O  1073  oxygen, intensely cooled, liquid 

 
 
Caution marks 
 

 
 
No. 2 
Non-combustible 
and non-toxic 
gas; 

No. 5 
Medium having 
an 
inflammable 
effect; 
(oxygen) 
 

No. 11 
This side up; 
This label has to 
be attached with 
the arrow heads 
pointing 
upwards. 

 
 

3.3 Use according to the 
Regulations  

3.4 Labelling 
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 3.5  Safety Data Sheet 

"Nitrogen (refrigerated)" 
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3.6 Safety Data Sheet 
”Argon (refrigerated)”  
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Safety 

 

16 
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ACCIDENT LEAFLET FOR ROAD TRANSPORTATION 
ADR/GGVS Class 2 
INTENSELY COOLED LIQUEFIED GASES: suffocating 
 
non-toxic, non-caustic, non-inflammable, non-oxidizing – 
designation of the medium is indicated on the next page 
 
 
HAZARDS  
 
Heating results in pressure increase – danger of bursting. 
Gas is having a suffocating effect without any observable 
symptoms.  
The leaked liquid is very cold and evaporates rapidly. 
Liquid causes heavy injuries through frostbite on skin and 
eyes.  
Together with humid air, it generates fog. 
Gas is heavier than air and spreads on the ground. 
 
 
PROTECTIVE EQUIPMENT 
 
Safety glasses, protective gloves or face protection, 
protective shoes 
 
 
EMERGENCY MEASURES: IMMEDIATELY NOTIFY FIRE 
BRIGADE AND POLICE 
  
Stop the motor.  
Secure the road and warn other road users. 
Keep unauthorized persons away from the danger zone.  
Stay on wind side. 
 
 
LEAKAGE LOSSES 
If possible, remove leakage losses.  
Consult an expert.  
Have leaked liquid evaporated.  
Warn everyone  - danger of suffocating existing in sewerage, 
cellars and pits. 

 
FIRE: 
 
In case of fire conditions, cool the vessel by means of a water 
spray jet.  
 
FIRST AID: 
 
Thaw frozen garments and remove them carefully.  
Medical aid is required in case of frostbite symptoms.  
 
ONLY VALID FOR ROAD TRANSPORTATION  Dez 96 

3.7 Accident Leaflet 
suffocating Gases 
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3.8 Safety Data Sheet 
”Oxygen (refrigerated)” 
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ACCIDENT LEAFLET FOR ROAD TRANSPORT 
ADR/GGVS Class 2 
INTENSELY COOLED LIQUEFIED GASES: oxidizing 
 
non-toxic, non-caustic, non-inflammable – the designation of 
the medium is indicated on the next page 
 
 
HAZARDS  
Heating results in pressure increase – danger of bursting. 
Increased fire hazard. Combustible materials (e. g. clothing) 
contaminated with the product can easily ignite. Reacts with 
fats, oil or combustible substances under evolution of heat. 
Fire and explosion hazard. 
For dinitrogen monoxide N2O, the following applies 
additionally: gas has a dazing effect.  
For liquefied or intensely cooled liquefied gases under 
pressure, the following applies additionally: 
The leaked liquid is very cold and evaporates rapidly. 
Liquid causes heavy injuries through frostbite on skin and 
eyes.  
Together with humid air, it generates fog. 
 
 
PROTECTIVE EQUIPMENT 
Safety glasses, protective gloves or face protection, 
protective shoes 
 
 
EMERGENCY MEASURES: IMMEDIATELY NOTIFY FIRE 
BRIGADE AND POLICE 
Stop the motor.  
Keep away ignition sources (e. g. no open fire) and do not 
smoke. 
Secure the road and warn other road users. 
Keep unauthorized persons away from the danger zone.  
Stay on wind side. 
 
 
LEAKAGE LOSSES 
If possible, remove leakage losses.  
Consult an expert.  
Have leaked liquid evaporated.  
 
FIRE: 
In case of fire conditions, cool the vessel by means of a water 
spray jet.  
 
FIRST AID: 
Thaw frozen garments and remove them carefully.  
Medical aid is required in case of frostbite symptoms.  
 
ONLY VALID FOR ROAD TRANSPORTATION  Dez 96 

3.9 Accident Leaflet 
oxidizing Gases  
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Transportation of the vessel 
• Observe safety instructions 
• Avoid impacts and strong shocks 
  
  
Transportation in filled condition 
• Close Valves 1 (filling valve), 10 (pressure raising), 

30 (overflow), 41 (purge valve)  
• Maximum value at Manometer 5 (pressure inside the 

vessel) must be 3 bar before the red mark, otherwise 
relieve pressure: open Valve 30 (overflow), until the 
working pressure at Manometer 5 (pressure inside 
the vessel) is achieved. 

• Mount sealing cap on 8 (filling and withdrawal 
coupling) 

 
 
Observe national and international regulations in the 
case of transport on the road. 

 
 
 
 
 
 
 
 
 
 
 
 
 

4 Transportation and Assembly 

4.1 General Transportation 
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The vessel can be commissioned immediately after delivery. 
 

Observe safety instructions 
 
 

 
Note ! 
• When cooling down the hot vessel to operating 

temperature, increased boil-offs do occur. 
 

 
 

Caution ! 
• Observe safety instructions. 
• Use filling pipe with safety valve and pressure relief. 
• Wear gloves and safety glasses. 
• Protect the vessel against damage. 

 
 
Filling: 
 
• Attach transfer hose between the MERKUR® - Transport 

Vessel and the withdrawal Vessel. 
• Open Valve 1 (filling valve) an Valve 30 (over flow). 
• Increase pressure at the withdrawal Vessel, so that it will 

be higher than the MERKUR® Transport Vessel pressure 
and open the withdrawal valve. 

• Stop filling, when: 
• the pointer at Level Indicator 2 will be reaching the 

red area. 
• the pressure at Manometer 5 (pressure inside the 

vessel) rises to 2 bar below the red mark. 
• liquid pours out of Valve 30 (overflow)  

• Close Valves 1 (filling valve) and 30 (overflow). 
• Close the withdrawal valve at the withdrawal Vessel.  

Relieve and disconnect the transfer hose. 
 
 
Note ! 
• Open Valve 30 (overflow) for pressure relief.  
• Adjust the working pressure only as high as required 

in order to avoid an undue heating of the medium. 
• Avoid blowing-off of the safety valves. Relieve 

pressure, if required. 
 
 
 

5 Operation 

5.1 Initial Commissioning 

 

 

5.2 Filling of the Vessel 
 

 

 



 
Operation 

 

27 

 

 
 
Pressure Build-up 
• Slowly open Valve 10 (pressure build-up) until the working 

pressure at Manometer 5 (pressure inside the vessel) is  
achieved. 

 
 
 

Note ! 
• Depending on the filling ratio, operating overpressure 

and type of gas, the pressure build-up needs varying 
time, until the desired working pressure is achieved. 

• Adjust the working pressure only as high as required 
in order  to avoid an undue heating of the medium. 

• Avoid blowing-off of the safety valves. Relieve pres-
sure, if required. 

• The icing of the pressure build-up evaporator is 
operational. 

 
 
 
Observe safety instructions ! 

 
 
• Close Valve 10 (pressure build-up). 
• Open Valve 30 (overflow), until the working pressure at  

Manometer 5 (pressure inside the vessel) is achieved. 
Subsequently, close Valve 30. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5.3 Pressure Build-up 

 

 

5.4 Pressure Relief 
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Pressure build-up 
 
1. Slowly open Valve 10 (pressure raising). 
2. Screw-in the regulating screw at 8 (pressure build-up 

control valve), until the working pressure at Manometer 5 
(pressure inside the vessel) is achieved. 

3. The Pressure Build-up Control Valve 24 is closed above 
the blow-down pressure. 

 
Note ! 
• Screw-in the regulating screw for pressure increase.  
• Unscrew regulating screw for pressure decrease.  
• Depending on the filling ratio, operating overpressure 

and type of gas, the pressure build-up needs varying 
time until the desired working pressure is achieved.  

• Adjust the working pressure only as high as required 
in order  to avoid an undue heating of the medium.  

• Avoid blowing-off of the safety valves. Relieve 
pressure, if required. 

• The icing of the pressure build-up evaporator (Cu-
gilled pipe) is operational. 

 
Adjust the blow-down pressure of the pressure 
build-up control valve (24) to at most 0.3 bar below 
the opening pressure of the gas control valve (25) 
Option). 
 

 
Observe safety instructions! 
 
For pressure relief close Valve 10 (pressure build-up) 
and open Valve 30 (overflow) until the working pressure 
at Manometer 5 (pressure inside the vessel) is 
achieved. 
The overpressure of the vessel is limited upwards over 
the adjustable Gas Control Valve 25. 
 
• Adjust the desired maximum pressure at Gas Control 

Valve 25 (at least 0.5 bar above the set pressure of 
the pressure build-up control valve) 

• Screw-in Regulating Screw 8 for pressure increase. 
• Unscrew Regulating Screw 8 for pressure decrease. 

 
 

Caution: Adjust the blowing-off pressure of the gas 
control valve to at least 0.3 bar above the blow-down 
pressure of pressure build-up control valve (option). 
 

 
Picture: Gas Control Valve 25 
 (Option) 

5.5 Pressure Build-up with 
Pressure Build-up Control 
Valve 24 (Option) 

 
1 Valve housing  6 Springs 
2 Taper   7 Housing lower part 
3 Set membrane  8 Set-point adjuster  
4 Sealing washer    with counter nut 
5 Spring plate  9 dirt pan 
 

Picture: Pressure Build-up Control  
Valve 24 

 (Option) 

5.6 Pressure Control with Gas 
Control Valve 25 (Option) 
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Withdrawal of Liquid 
• Connect the transfer hose to the filling coupling. 
• Open valve (filling and withdrawal). 
• Close Valve 1 after withdrawal of liquid. 
  
 
 

Observe safety instructions ! 
 
 

Note ! 
• Adjust working pressure only as high as required in 

order to avoid an undue heating of the medium.  
• Avoid blowing-off of the safety valves.  Relieve 

pressure, if required.  
 
 
 
When putting the vessel out of operation, it has to be 
completely emptied out, warmed up and stored under slight 
gas overpressure in order to avoid  condensation of humidity. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5.7 Withdrawal 

 

 

5.8 Putting out of Operation  
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Note ! 
The operating instructions 
are firmly attached to the outer vessel. 

5.9 Operating Instructions 
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5.10 Flow Pattern 
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• With conventional use, the vessel does not require 
any special maintenance or attendance. 

• Regular examinations with regard to operativeness 
and tightness  of the fittings and screwings are 
recommended.  

• Every two years, the safety valves have to examined 
with regard to function and set pressure. The 
manometer indicates the set pressure.  

• Carry out vacuum work only at the manufacturer’s 
works.  

• Observe the instructions for handling, examination 
and assembly of the safety valves.  

• Only use original spare parts, according to Item 2.9 
(accessories / spare parts). 

• Have repair and maintenance work carried out only 
by skilled personnel. 

• Carry out recurrent examinations at the 
manufacturer’s works. 

 
 
 
 
 

6 Maintenance / Repair 
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Time for examination every 10 years, according to ADR/ 
Part 4 P203 (8). 
Additional the safety valves have to be checked every 5 
years by a competent according to EN 1251-3 body. 
 
 
 
 

7 Recurrent examinations 
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Immediately put the MERKUR® Transport Vessel out 
of operation, in case that  
• the fittings are leaky.  
• the safety valves blow off intensively. 
• the rate of evaporation is too high.  
• the outer vessel is thawed / iced-up, which indicates 

a loss of vacuum.  
 
 
 

In case of gas escaping,  
• there exists the danger of suffocation 
• open windows and doors 
• leave closed rooms 

 
 

Vessels with vacuum loss are useless and have to 
be returned to the manufacturer for examination / 
repair. 

 
 
In case of queries, please indicate 

• type of vessel 
• maker’s number 
• year of construction 
 

 
 
 

8 Faults 

8.1 General Faults 
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Fault Cause Trouble 

shooting 

Iced-up valve  This is operational 
with opened valve.  

- 

 The valve is not 
closed completely.  

Close the valve (it 
thaws). 

 The valve is leaky. Tighten the 
screwings / seat. 
If required, rinse / 
exchange the 
valve.  

Safety valve blows 
off.  

Pressure build-up 
valve is open. 

Close pressure 
build-up valve.   

 Filling pressure is 
too high. 

Decrease the 
filling pressure of 
the withdrawal 
Vessel.  

 Pressure increase 
due to self-
evaporation  

Open waste gas 
overflow valve.  

 Level indicator is 
defective.  

Close shut-off 
valves of the level 
indicator, 
exchange level 
indicator.  

Frost formation on 
the vessel 

  

• at the outer 
vessel 

Vacuum loss Examination / re-
evacuation to be 
carried out by the 
manufacturer 

Positive pressure 
relief and seal-off 
device released, 
vessel extremely 
iced-up  

Vacuum loss / 
pressure within the 
vacuum room 

Empty out the 
vessel / put it out 
of operation  
Examination / 
repair at the 
manufacturer’s 
works 

   

 
 

8.2 Possible faults 
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Our warranty requires the proper use of the device according 
to the regulations.  When exchanging parts, only original 
spare parts have to be used.  Wear parts are not subject to 
warranty.  
 
Extent and duration of our warranty comply with the regulation 
indicated in our terms of delivery. 
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 Declaration of Conformity 
According to Directive 99/36/EC 

 
 
 

Manufacturer’s name Cryotherm GmbH & Co. KG 
and address:   Euteneuen 4    57548 Kirchen (Sieg) 
 
 
 
With this declaration we certify that the results of the 
examinations carried out at the pressure device mentioned 
below fulfill the requirements of Directive 99/36/EC. The 
pressure device is marked with the depicted sign. 
 
 
 

Π 0035 
 

 
Examined according to Directive 99/36/EC, EN 1251 
   ADR/RID 
 

Module: G 

 
 
Category: III  
 

 
 
 
Designation of the pressure device:    MERKUR® 500 - 1000 
 
 
Intended use:  Vessel for transportation of cryogenic 

liquid nitrogen, oxygen and argon 
 
 
 
 
 
 
 
 
 
 
 

10 Declaration of Conformity 



  

 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 

Cryotherm GmbH & Co. KG Deutschland 
Euteneuen 4 

D-57548 Kirchen (Sieg) 
Tel.: +49(02741) 9585-0 •  

Fax +49(02741) 6900 

 

 

 

 

  

 

Cryotherm GmbH & Co. KG certified according to DIN EN ISO 9001 
Article No. :• 770.31579 ü 0048 
Subject to changes 
© Cryotherm GmbH & Co. KG 
® registered Trademark 


