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Exploring an Ignition Mechanism of Hydrogen with Burning Sodium Mist
* Visualizing the Ignition Process of Hydrogen Jets Containing Mist Caused by Sodium Leaks in Severe Accidents *
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Fig.7-12 (a) Hydrogen generation when a steel liner is
damaged and (b) the designed experimental apparatus

(a) Hydrogen is generated by the reaction between leaked
Na and structural concrete if the liner is damaged during a
severe accident. This hydrogen burns in a room filled with air.
(b) The flame was observed through a quartz glass window.
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Fig.7-13 Observed flames: (a) Na and (b) hydrogen containing

Na mist

(a) The Na flame was produced by a Na mist emitted upward.
(b) A hydrogen jet containing a Na mist gradually changed into a
new bright flame after the Na flame was produced. The ignition
mechanism of hydrogen was clarified based on these observations.
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gas. To prevent leaked Na from reacting with water in structural
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concrete, a steel liner is built inside a room where Na components LQ )L J E

or Na pipes are installed. In the event of severe accidents, WKH 1D PLVW DQG K\GURJHQ FRH[LVWHG

however, a Na-concrete reaction caused by a damage to the linerto the ignition of hydrogen.
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WKLV K\GURJHQ JDV DQG 1D PLVW D U HvhdrPthi$\chéht6 star@icBmpdiédto thB IRiBhtaeds@tbaly Na

with air, hydrogen is considered to burn like a burner besides ADPH WKH VSDWLDO GLVWULEXWLRQ RI H

sodium combustion as shown in Fig.7-12(a). This combustion using a coloring method that maps the intensity values into
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GHADJUDWLRQ GXH WR K\GURJHQ D F DX WRGQ FLHD WK IHF IDROFGP ORKBOL]HG D

ignition mechanism of hydrogen with a burning Na mist must generated by the burning of each Na mist particle (Fig.7-13(a)).
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SFRs during severe accidents. a larger area and contained the sparks (Fig.7-13(b)). This
Therefore, a combustion experiment was performed to GLUHUHQFH LQ HPLVVLRQ GLVWULEXWL

YLVXDOL]H WKH LIJQLWLRQ SURFHVV Rgniioh®itre hiyd@pgbhHer\cuntaning thd KavrisH kiyGrogen

and high-sensitivity imaging. A Na mist (about ¢/&F) was
produced from Na vapor heated at 7&Din an inert gas
atmosphere and was mixed with 10% hydrogen (Z&0

diluted with an inert gas). The hydrogen gas and Na mist were

was locally ignited around the burning Na mist particles. Future
work will investigate the ignition conditions of hydrogen under
various oxygen concentrations.
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