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ORIKAWA OBITA IYATA

Ibaraki Hot Spring Developer Co.,

Ltd., , Ootsuka-cho, Mito, Ibaraki Prefecture , Japan.

Drilling Keisoku

Co., Ltd., , Hiragishi -Jyou -Chome, Toyohira-ku, Sapporo , Japan.

J. Hot Spring Sci.

Although flammable gases are not always contained in hot spring waters, their con-

centrations and output are depending on various factors, such as locality, depth and

geological settings of hot spring sources. Here, we studied flammable gas (methane) in

Kamisu-Wakamatsu hot spring source in Kamisu City of Ibaraki Prefecture in relation to

its concentrations and gas-water ratios during stepwise hot spring water lifting tests.

Also, we investigated changes in gas concentrations in hot spring waters on the way

through hot spring facilities such as a gas separator and so on. This report summarizes

those data obtained in the experiments in order to apply to flammable gas treatment in

hot springs hereafter.

Key words : Kamisu-Wakamatsu hot spring source, methane gas, flammable natural gas,

gas-water ratio, gas composition.

Yuu H , Tadashi T and Atsushi M

Experiments at Kamisu-Wakamatsu Hot Spring

Source in Ibaraki Prefecture

Technological Countermeasure for Flammable Gas

in Hot Spring Water
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Table Gasses in hot spring water
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Fig. Submersible pump set upped in a depth (A) and gas separator (reverse flow method, B).
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Fig. Kamisu-Wakamatsu hot spring source used in the experiment.

Fig. Facillities of Kamisu-Wakamatsu hot spring source.
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Fig. Simple gas separator of Kamisu-Wakamatsu hot spring source.

Fig. Orifice flow meter of Kamisu-Wakamatsu hot spring source.
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Fig. Gas composition of Kamisu-Wakamatsu hot spring source.

Table Gas-water ratio at stepwise pumping tests of Kamisu-

Wakamatsu hot spring source.

299

m m k m

Fig.

.

Table

Fig. Table

. m k

Fig. LEL

, ppm LEL

l l

l

0

,

- -

-

+ /* +343 *4,11 ,+4-

, 2/ -,4+ *4,0, ,242

- +,* 0*4- *4-.3 .*

. +// 3*42 *4.*1 /,42

/2 ,**3

+3 3 +3 0

2- 2

,

1 ,

* .

2

/* *** +** +3 ++

0

,

- +

- ,

- -

-

� � �

�



�������	
���
����������

� ��� � �� � �� �  !"#

�
� � � � � �

� $ % �
� �

� � �
� �

� �

&'()*+ !�,	 ��)-.�/012�	3456789:;<=>?8@A�1
9 BCD,	 )EF� GH GHI�J KL�MNO�P�M� ��Q
RS��� ��M) T2)345 UVW@XY Z[ 67\��19 :A@)34
5)]^)�_�  !7`)����	 GHa5,bcdef6[gh�1�i)<jk�
lh�mn� op)��Ma5,	qaYArsr9 :);tu� ��QRS���,)�
�vd)]^<wts x)yz6{[Y|9:;<}~y��)�;r9

���)���D,	 ���6��Y|9;����<[��� :A	�����)�1�

� ������	
�	�
�
��
����

� ������	
�	�������������

�  !

� � � �
�

Fig. Gas-water ratio during pumping of Kamisu-Wakamatsu hot spring source.

Fig. Methane gas concentrations in Kamisu-Wakamatsu hot spring facilities.

Methane gas concentrations were measured by headspace analysis.
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