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IGARI Shunichiro (2022) Measurement of non-methane hydrocarbon in water by purge and trap method
and water flow method: calculation of total concentration based on data obtained using water flow
method. Bulletin of the Geological Survey of Japan, vol. 73(2), p. 87-92, 2 figs and 3 tables.

Abstract: At National Institute of Advanced Industrial Science and Technology (AIST), research has
been conducted on changes in the concentration of non-methane hydrocarbon (NMHC) in tap water over
time, and on the preparation of NMHC-free water. In these studies, the water flow method was used to
measure the NMHC concentration. However, since this method detects only part of the NMHC in water,
although it can be used for comparing water samples and observing changes in the NMHC content over
time, it is not suitable for measuring the total NMHC concentration. In this study, we measured the
NMHC concentration in water samples using both the water flow method and the purge and trap method,
and compared the results. The findings showed that seven times the concentrations obtained by the water
flow method approximate the total values.
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Fig.1 Measuring system of nonmethane hydrocarbon in water by water flow method.
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Table 1 Repeated measurement of NMHC in water by purge and trap method: calculation of measurement error.

No. Outgassing method Storage time ir ethane ethylene propane acetylene isobutane n-butane propylene Average

open system

L)) (ppbv) _ (ppbv) _ (ppbv)  (ppbv)  (ppbv)  (ppbv) _ (ppbv)
No.1-1 He bubbling 0 1.89 1.06 1.67 0.59 0.34 0.66 0.23
No.1-2 He bubbling 0 1.57 0.86 1.33 0.51 0.25 0.52 0.22
No.1-3 He bubbling 0 1.55 0.87 1.42 0.67 0.35 0.67 0.27
Average 1.67 0.93 1.47 0.59 0.31 0.62 0.24
Standard deviation 0.19 0.11 0.18 0.08 0.06 0.08 0.03
SD/Ave. 0.11 0.12 0.12 0.14 0.18 0.14 0.11 0.13
No.2-1 He bubbling 0 4.01 5.09 2.82 0.79 0.49 1.24 0.60
No.2-2 He bubbling 0 3.33 4.28 2.35 0.73 0.46 0.95 0.45
No.2-3 He bubbling 0 3.55 4.89 2.55 0.74 0.45 1.09 0.54
Average 3.63 4.75 2.57 0.75 0.47 1.09 0.53
Standard deviation 0.35 0.42 0.24 0.03 0.02 0.15 0.08
SD/Avg. 0.10 0.09 0.09 0.04 0.04 0.13 0.14 0.09
No.3-1 He bubbling 0 6.98 14.58 5.29 0.85 0.77 1.5 1.28
No.3-2 He bubbling 0 6.87 14.81 5.17 0.79 0.83 1.4 1.15
No.3-3 He bubbling 0 6.98 15.13 5.25 0.75 0.8 1.44 1.27
Average 6.94 14.84 5.24 0.80 0.80 1.45 1.23
Standard deviation 0.06 0.28 0.06 0.05 0.03 0.05 0.07
SD/Avg. 0.01 0.02 0.01 0.06 0.04 0.03 0.06 0.03
F2k KFWEK U= T Y F b7 o TS K B KPINMHCOHE © 2fE DFFHL
Table 2 Measurement of NMHC in water by purge and trap method and water flow method: calculation of total
concentration.

No. Outgassing method Storage time ir ethane ethylene propane acetylene isobutane n-butane propylene Average

open system without

() (ppbv) (ppbv) (ppbv) (ppbv) (ppbv)  (ppbv)  (ppbv) acetylene

No.4-1 He bubbling 0 7.27 13.04 5.82 0.68 0.94 1.21 1.56
No.4-2 He bubbling 2 5.95 10.92 4.81 0.61 0.83 0.92 119
No.4-1/No.4-2 0.82 0.84 0.83 0.90 0.88 0.76 0.76 0.81
No.5-1 He bubbling 0 1.35 18.64 5.50 0.86 0.78 1.32 2.06
No.5-2 He bubbling 2 6.50 16.92 4.91 0.94 0.72 1.07 1.50
No.5-2/No.5-1 0.88 0.91 0.89 1.09 0.92 0.81 0.73 0.86
No.6-1 water flow 0 0.79 1.20 0.74 0.16 0.24
No.6-2 He bubbling 0 2.92 4.73 2.63 0.64 0.45 0.74 0.44
No.6-3 2nd time He bubbling 2 110 1.95 1.09 0.28 0.21 0.37 0.22
No.6-2/No.6-1 3.70 3.94 3.55 2.81 3.08 3.42
No.6-3/No.6-2 0.38 0.41 0.41 0.44 0.47 0.50 0.50 0.45
No.7-1 water flow 0 1.86 5.38 1.46 0.19 0.40 0.36
No.7-2 He bubbling 0 6.31 18.40 5.08 0.69 0.78 1.53 1.53
No.7-3 2nd time He bubbling 2 2.29 5.99 1.88 0.50 0.37 0.57 0.35
No.7-2/No.7-1 3.39 3.42 3.48 4.11 3.83 4.25 3.75
No.7-3/No.7-2 0.36 0.33 0.37 0.72 0.47 0.37 0.23 0.36




WEFHAMIZWE 2022 BT73& H2H

B3 E MEEERPTONMHCERE &, 25 &I 5 5 KhONMHCHEE.

Table 3 NMHC concentration in the measurement room air and NMHC concentration in water in

equilibrium with the air.

Sampling time ethane ethylene propane acetylene isobutane n-butane propylene
of day (ppbv) (ppbv)  (ppbv)  (ppbv)  (ppbv)  (ppbv)  (ppbv)
Air laboratory 2018/1/25 13:50 2.05 0.69 1.48 0.55 0.50 0.83 0.21
Calculated
concentration in water 2018/1/25 13:50 0.087 0.074 0.050 0.505 0.009 0.023 0.035
at equilibrium
BEE - A T b B LR AT ORE R 181-185.
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