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Abstract: Simulation experiments of R gas sampling were done to know light hydrocarbon concen-
trations emitted from tubes used to collect R gases in geothermal gases. The investigated tubes were
normal gum, Viton and silicone tubes. The emitted light hydrocarbon concentration was the lowest in
the case silicone tube heated at 120 °C for 7 days before the simulation experiments was used. Fur-
thermore, it is presumed that normal gum tube should not be used as sampling tube, because it emits

high concentration of ethylene.
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Fig.1 Apparatus for simulation experiments for collecting geothermal gas (A) : Tube for simulation (B) : Silicone gum tube
(C% : Tube for simulation (D) : Distilled water (E) : Distilled water (F) : Sampling bottle
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Table 1  Analytical results for hydrocarbons in R gases

tube or concentrations (ppm)

sample methane ethane ethylene propane acetylene isobutane n-butane propylene neopentane isopentane n- pentane
Viton not heatd 6 0.26 2.56 3.13 291 0.04 0.35 0.45 0.34 0.14 2.46
Viton* heated 0.42 1.86 1.60 1.28 nd 0.16 0.58 0.12 0.10 0.76
Silicone not heated 6 0.09 0.67 0.08 0.16 0.08 0.08 0.64 nd 0.08 0.20
Silicone* heated nd 0.63 0.08 nd nd 0.07 0.34 nd 0.12 0.06
Normal gum not heated 64 3.60 62.52 1.65 0.36 0.51 1.03 2.31 nd 0.19 3.76

nd:not detected

*heated at 120 °C for 7days before simulation experiments
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Table 2 Analytical results for main components in R gases
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Silicone not heated 66.2 29.2 0.05 M7 723 EIRRL f% iz ﬁi? 723D %
Silicone*  heated 67.4 29.6 0.06 MELL 723546, AT 5 KA ABD M 5L | 1
Normal gum  not heated 76.5 19.8 1.88 REWEIT-HTH5S. ZHIZED, [IMFTIFTIFL
*heated at 120 °C for 7days before simulation experiments SIEIR NS, THEOLEEE FBROBEENE D%
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Fig. 2 Emitted hydrocarbons in R gas from Viton gum tubes [ ] : The tube was not heated before experiment. Il :

The tube was heated for 7 days at 120 °C before experiment.
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Emitted hydrocarbons in R gas from silicone gum tubes 2 : The tube was not heated before experiment. 4 :

The tube was heated for 7 days at 120 °C before experiment.
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Fig. 4 Emitted hydrocarbons in R gas from normal gum tubes O : The tube was not heated before experiment.

Lk, TLAF—THEHTHEMEHME L
T BT Z R A 1T 5 WA, AUBHRINE [ C 4 # T
T3V I T AN > TCHLSRDEND BT LWL H»
2% -7,

X ®

Des Marais, D. J., Donchin, J. H., Nehring, N. L. and
Truesdell, A. H. (1981) Molecular carbon isoto-
pic evidence for the origin of geothermal hydro-
carbons. Nature. 292, 826-828.

Giggenbach, W. F. (1975) A simple method for the
collection and analysis of volcanic gas samples.
Bull. Volcanol. 39, special issue, 132-145.

Higashihara, M., Igari, S., Maekawa, T., Noda, T.,
Sakata, S., Asada N. and Miyatake A. (1997) Cs+
hydrocarbons in fumarolic gases from the
Kakkonda (Takinoue) geothermal area, Japan.
Geochem. J. 31, 63-74.

FERFR BB (1995) £ & ¥ & B & $ 5 H AP O
BB RACKROWE B, HER(L | 29, 17-23.
FERFR—EE (1997) I ok h 6 34T 5 RILKER KRR
AR oD R AR AL K S E A D 52 2 & il

ARV T, AR A, 48, 493-496.

FEAFE— B - miIE ST - IR 3§ (2000) HARME S H O
TR AL K SR A S AR HH b 2t 35 L2 Fs ) 5 IR
72, WERMLE, 34, 103-109.

Kiyosu, Y. and Asada, N. (1995) Light hydrocarbons
in volcanic gases from the Japanese island arc.
Geochem. J. 29, 231-242.

Kiyosu, Y., Asada, N. and Yoshida, Y. (1992) Origin
of light hydrocrbon gases from the Matsukawa
geothermal area Japan. Chem. Geol. 94, 321-329.

Nehring, N. L. and Truesdell, A. H. (1978) Hydrocar-
bon gases in some volcanic and geothermal sys-
tems. Geothermal Resour. Counc. Trans. 2, 483-
486.

(ZfF :20044E5 F 21 H 5 28 2004412 F1 16 H)



