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1. Brief description 

On December 18, 2015, with an explosion, laboratories on the second floor of the He 

Tian Building of the Department of Chemistry of Tsinghua University caught fire and emitted 

thick smoke. The fire area was 80 square meters. Tsinghua postdoctoral fellow Meng 

XiangJian died on the spot. In the afternoon of the 20th, The Haidian Public Security Bureau 

notified the family of the deceased in the laboratory of the Chemistry Department of the 

accident site investigation results and preliminary conclusions: the cause of the accident 

was an accidental explosion and fire of the hydrogen cylinder used in the laboratory. 

Recently, experimenter in a research laboratory used hydrogen provided by an 

independent gas supply system to conduct experiments. After the experiment was 

completed, they confirmed that the gas cylinder was closed and left the laboratory. The 

next day, when the experimenter checked the status of the gas cylinder again, it was found 

that the pressure in the gas cylinder had dropped from 6 Mpa to 3 Mpa. After a leak test by 

the relevant staff, two leaks were found in the gas cylinder and the connection. Fortunately, 

the gas cylinder was placed in an explosion-proof gas cylinder cabinet, and the leakage 

was small. The laboratory staff also found out in time and took corrective measures, which 

did not cause an accident. 

2. Conditions for hydrogen explosion  

It is understood that spontaneous combustion caused by high-pressure hydrogen 

leakage is a unique characteristic of hydrogen. The reason is the Joule-Thomson effect of 

hydrogen and the low conversion temperature. At room temperature, high-pressure 

hydrogen is released, and the temperature rises sharply when the pressure is reduced. In 

addition, the ignition point of hydrogen is low. Therefore, sudden leakage of high-pressure 



hydrogen is very easy to cause hydrogen Spontaneous combustion. The physical 

characteristics of hydrogen itself are small molecules, colorless and odorless, and cannot 

be distinguished by sight and smell when leaking. Therefore, sensitive monitoring and 

monitoring instruments are required, such as detectors for measuring hydrogen 

concentration, flame detectors, etc. Even if all are flammable and explosive gas, the 

detectors, instruments used for hydrogen and used for other gases. 

First of all, we must understand the basic conditions for explosion. Generally speaking, 

hydrogen explosion must meet two conditions. 

1. Considering the flammable and explosive nature of hydrogen, most hydrogen gas 

cylinder explosions are often caused by chemical explosions caused by leakage, or 

because of more powerful chemical explosions caused by physical explosions. Hydrogen 

may ignite in the air. According to theoretical calculations, the explosion limit of hydrogen 

is 4.0% to 75.6% (volume concentration), which means that if the volume concentration of 

hydrogen in the air is between 4.0% and 75.6%, it will explode when exposed to a fire 

source. When the hydrogen concentration is less than 4.0% or greater than 75.6%, even if 

it encounters a fire source, it may burn but will not explode. 

2. To apply static electricity, open flame or high temperature of several hundred 

degrees Celsius to achieve the minimum ignition energy, the minimum ignition energy 

(MIE) is the minimum energy that can ignite a mixture of flammable substances and air or 

oxygen under standard procedures 

3. How to deal with the leak  

1. Alarm and establish a warning zone. Quickly evacuate personnel in the leakage 

area and isolate them, set up obvious signs, notify the people in and around the cordon to 

evacuate quickly, and prohibit unrelated personnel from entering the cordon. 

2. Cut off the leaking gas source immediately. Stop leaks while ensuring safety, and 

use anti-static tools for emergency repairs. Personnel entering the leakage area should 

wear anti-static clothing and self-contained breathing apparatus. 



3. Eliminate fire. Stop all fire operations and eliminate activities that may generate 

sparks. It is forbidden to knock on equipment pipes to prevent sparks from friction and 

impact; use a blooming water gun to spray fire-fighting water on the leaking tank wall and 

leakage point area to reduce the temperature and leakage of the site Equipment 

temperature. 

4. Relieve pressure and discharge. When the process flow is intact, the hydrogen in 

the container is discharged to the outdoor upwind area through the vent pipe. 

5. If the leak occurs indoors, it is advisable to use a suction system to exhaust the 

leaked hydrogen to the outside and ventilate the room. Dilute the hydrogen concentration 

in the room to prevent the accumulation of hydrogen to form an explosive gas mixture. The 

ventilation system uses explosion-proof electrical appliances. 

4. How to effectively prevent 

1. Cylinders should be stored and secured in a cool, dry place away from heat sources. 

Flammable gas cylinders (such as H2, C2H2) should be stored separately from gas 

cylinders. Combustible gas cylinders (hydrogen, acetylene, etc.) should be placed in a safe 

explosion-proof gas cylinder cabinet and connected to the equipment through pipes. The 

door of the gas cylinder cabinet must be kept closed. 

2. Carrying steel cylinders should be handled with care, steel bottle caps should be 

screwed on, and professional trolleys should be used when carrying steel cylinders. Gas 

cylinders must not roll on the ground or hit the cylinder head, or change the head at will. . 

3. A pressure reducing valve and pressure gauge should be installed during use. 

Flammable gas cylinders (such as H2, C2H2) valve screws are reverse wire; non-

combustible or combustion-supporting gas cylinders (such as N2, O2) are positive wires, 

and attention should be paid when installing. Generally, various pressure gauges cannot 

be mixed. 

4. Do not let oil or flammable organic matter contaminate the cylinder (especially on 

the cylinder outlet and pressure gauge) to prevent combustion and explosion. 



5. When opening the main valve, do not direct your head or body to the main valve to 

prevent accidental release of high-pressure gas from rushing out and hurting people. 

(See ‘GTIIT_EHS_03_09 Gas Safety Management Procedure’ for details) 

7. The gas in the cylinder cannot be used up completely. Some gas should be left to 

prevent outside air from entering the gas cylinder. Generally, the residual pressure above 

0.05MPa gauge should be maintained. 

8. Make a record of the use and replacement of gas cylinders. Leak testing must be 

carried out after each cylinder replacement. Mark the cylinders’ status (full, empty, in use, 

out of service). 

9. Cylinders should be sent for inspection regularly, and only qualified cylinders can 

be inflated. 

Nothing we do is worth getting hurt for ! 

 


