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Comparison of Gas Chromatography and
Catalytic Combustible Gas Detector Method in Determination of
Methane Associated with Hot Springs

Miho YANO*, Tomio YAMASAKI and Tatsuhiko KAWAMOTO

Life Science Division, Public Health Science Research Center, Hyogo Prefectural Institute of
Public Health and Consumer Sciences, 2-1-29, Arata-cho, Hyogo-ku, Kobe 652-0032, Japan

In order to prevent accidents involving methane gas associated with hot springs, monitoring precise concentration of
methane at hot spring facilities is required.

The analytical method for the methane gas that Ministry of the Environment noticed (notification law : July 2008)
uses, as a general rule, catalytic combustible gas detectors. However, it has disadvantages such as the narrow range of
measured concentrations (from 0 to 100 %LEL (0 — 5 vol%) ) and the sensitivity of combustible gases containing low
hydrocarbons other than methane. Thus, in order to investigate applicability of GC method for monitoring methane gas,
we conducted a comparison study in terms of the determination limit of methane, the range of measured concentration,
and the measured values for both GC and the gas detector methods.

The results exhibited, each determination limit of methane by the detector and GC, as 0.2 %LEL and 0.02 %LEL, and
the range of measurement, 0.2 — 100 %LEL and 0.02 — 2000 %LEL, respectively. Furthermore, methane, ethane, and
propane can be separately determined by GC method. In addition, the measured values of reference gases at a laboratory
and collected samples in the water tank on-site, using both gas detector and GC methods, were well agreed. The
correlation coefficient, r, was 1.000 and 0.981, respectively. As a result, it is indicated that GC method is useful for

measuring methane gas associated with hot springs, as well as the gas detector method.
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Table 1 GC/FID operation conditions

GC HP589011 (Agilent Technologies, Inc.)
Injection temp. 150°C

Sample size 0.1 mL (Split ratio: 1/30)

Column Vocol (30 mX0.32 mm, 3 pm)
Column temp.  30C

Carrier gas He:1 mL/min

Auxiliary gas N;:30 mL/min

Combustion gas Hy:40 mL/min, Air: 400 mL/min

Detector temp. 100 C

Table 2 GC/TCD operation conditions

Measured gas CH,, Oy, Ny CO,
GC GC 3200 (GL Science Corp.)
Injection temp. 80 C 80°C
Sample size 0.05 mL 0.05 mL

Molecular Sieve 5A Porapak Q 50/80

Column 60/80 (2 mx3 mm ) (2 mx3 mm)
Column temp. 50 °C 50 C
Carrier gas He, 150 kPa N,, 150 kPa
Detector temp. 80 °C 80 °C

Fig.1 Photographs showing measurement and sampling of
methane in the water tank on-site

(a) : measurement by a catalytic combustible gas detector

(b) : sampling gas using gas pump for measurement by a GC
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Fig.2 GC/FID chromatograms of methane, ethane and
propane
Injection temperature : (a) 30°C, (b) 50°C

Combustible Gas : (1) CHs, (2) C2Hs, (3) CsHs
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Fig.3 GC/TCD chromatograms of CHs, Oz, Nz and CO2
Column : (a) ; Porapak Q 50/80,
(b) and (¢) ; Molecular Sieve 5A 60/80
Sample : (a) and (b) ; CO2 37.8vol%, CHa 22.3vol%,
N231.5v0l%, Oz 8.4vol%
(©) ; 0220.7vol%, Nz79.0vol%, CHai0.2vol%
Gas : (1) 02, (22 Nz, (3) CHs, (4) CO2
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Fig. 4 Catalytic combustible gas detector and its structure
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Fig. 5 Correlation of the determinations of methane
standard gas by a GC/FID and a combustible gas
detector method
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Fig.6 Correlation of the determinations of methane
associated with hot springs by a GC/FID and a
combustible gas detector method
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Fig.7 GC/FID chromatogram of methane in collected
sample in the water tank on-site
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