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An experience of determination of carbon dioxide, methane and other
hydrocarbons in air in prospecting tunnel

Yasuyuki Hoshika, Yutaka Koyama, Shusaku Okuyama and Ninzo Murayama

ABSTRACT :The prospecting tunnel was shape of a boiled fish paste (height, about 5m,

bottom width, about 5.6m). The gas sampling was carried in working face (29.3°C,humidity,

75% ). The point was distance of about 700m from the tunnel entrace, however, odor

of hydrogen sulfide and sulfur dioxide was not detected. The concentrations of carbon

dioxide increased by blasting (set a dynamite), from 0.1 to 0.5% in shunting car for retro-

grade shock, that of methane was 4 to 16ppm, whereas, maximum concentrations of benzene

and toluene were 65 and 150 ppb, respectively.
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Table1 GC operating conditions for methane and other hydrocarbons

—————

Methane. Other Hydrocarbon
Apparatus Shimadzu Model GC3BF Shimadzu Model GC3BF
Column Glass,?m x 3mm i.d. Glass,3m x 3mm i.d.
Packing Molecular sieve DA, 5% SP-1200 + 1.75% Bentone
60/80 mesh 34 om Chromosorb W{(AW,DNCS)
80/100 mesh
Column
Temp. 80°¢c 80°¢c
Inj and Det.
Temp. 120°¢ 120°¢
Carrier gas N, N2
flow rate 35 ml/min 35 ml/min
Sample Volume 5 ml : 1‘liter*
Detector FID FID

* The sample gas was collected in the Tenax — GC (porous polymer beads, 60/80 mesh), 31 cm X 4mm
i.d., glass, precolumn by adsorption at room temperature using a vacuum pump and a gas meter. The
precolumn including hydrocarbons was let into the carrier gas line through with a three —way cock on
the gas chromatograph.

After about 5 min (necessary for the constant flow rate of nitrogen) the trapped sample was injected into
the gas chromatograph by heating the precolumn with a nichrome wire for 54 sec, at 25 to 200°C.
Table? Time schedule in prospecting tunnel

[e— e —
Time Remarks )
2:30pm Entrance of tunnel(not detected H28~and 502 by olfactory
perception) '

Working to distance of about 700m from the tunnel

entrance v

2:50 Working face 29,3°C, humidity 75 , lst gas sampling

3:20 Retrograde in shunting car(equipped fresh air bombe),
distance of about 100m from working face

3:25 Blasting, set a dynamite

3:25=27 " Retrograde shock in shunting car, then gas sampling
through a front small window in the car, 2nd gas
sampling

3:30 Heat small particle, in distance 20m from working face

3 rd. gas samnling

3:35-38 Working to working face, injected water for cooling,
53°0 for temperature of separated small mine
4 th. gas .sampnling in ambient air of working face
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Fig. 2 Typical gas Chromatogram of methane
in air (SampleNo.2) in prospecting tunnel

FID sensitivity, 1x102

Other GC Conditions are the same as in Table 1

(methane).

The concentration of methane in air in GC labor

atory room was as 1.5ppm
ppm
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Fig- 4 Typical gas Chromatogram of hydro-
carbons in air (SampIeNo. 3)in—prospecting tunnel
FID sensitivity, 4x102

Other GC conditions are the same as in Table'l
(other hydrocarbons)

Peaks no. 1. Benzene (23.7ppb) ; 2. Toluene (48.5
ppb) ; 3. Ethylbenzen (5.9ppb) ; 4. p—Xylene(6.5
ppb) ; 5. m—Xylene (21.9ppb) ; 6. 0—Xylene(11.0
ppb) ; 7. Styrene (2.4ppb).
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Fig- 5 Variations of Concentrations of hydro
carbons
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