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Abstract: We proposed a method to measure light nonmethane hydrocarbon content in the atmosphere
using distilled water, which was heated and cooled down to room temperature, in 2015. However,
tap water, which distilled water is made from, originally contains some amount of light nonmethane
hydrocarbons and they are not completely removed by a distilling apparatus. Since it is necessary
to carefully consider the pollution by a minute amount of organic matter particularly in organic
geochemistry, knowing their content in tap water is very important.

In January 2015, waterpipes in a building of the National Institute of Advanced Industrial Science and
Technology were replaced. We measured the blank values of light nonmethane hydrocarbons in the tap
water before and after the renewal work. The value increased after the renewal work and then decreased
gradually. But it did not recover to the prior level after half a year. The relation between the blank values
and sampling intervals was also investigated. It is clarified that the longer the flushing interval is, the
lower the blank value becomes. This means flushing a large volume of water before the use is effective to

temporarily reduce the content of light nonmethane hydrocarbons.

Keywords: nonmethane hydrocarbon, tap water, water pipe renewal work

2 F

KEHBEIE A 4V RALKREEFEICHIET 57280
12, MMEREE X THHI L 2= 288K % -V 72 515432015
FATREIN T DD, BRKDFAKTD % AKEAKFP D
BEIEX & VHALKZED T 5 v o (KFROBE, KE
L TRBEIEA 2 v RAEKREEHIE TS0, AL
72K HIEMEIZ S 2 BB IZOWTIEH LD HS 2
Ko Ty, FHOAHHERL O 58 Cld im0/
MCk BTEREBRT 2LENH 50, ZAMKELERE
TITEVBIE A &4 VRALKIENTERICRETE AW &
b, KEKPOIEX & v RACKET 7 v 7 DR E
WThs.

2015461 A, 2 XIS & % B EFHTRA 92 7-1
1 CIIKE R O BB O & B LHAT bz,
THIT & B AKEAKDPOEBEIEX & v ALK (C2-C4) D
T3 OB ERBT AL AHNE LHES T
HET4 r HR O LHEHLERICDREDIT- 72 ZOHR
FEH LEIC K DBEIEX &4 VRIELKE T T v 713 IERIC
BB, TO%k, HRAIKT LS, FERTE LH
HIDKAEIZIZR > TWEWZ EAHSE N ZE 572 £77,

BBEIER & VALK FZE T 5 v o OFKRIRRIZ X 221
AR DOAEKROREREIZEE T 5 v 2 v ZOHHRIZON
THEEEL, 79 v rMfrbhhnwk 75V 208
W2k, HHNCKEBERERETLI 79 VIR T I
VORTICHENITHEZ & #HSITL /.

1. 13UBHIC

KRAPDOIERX & v RILKFKEZ, KfbrpeAFo 40 ¢
DFERMETH B Ln o, Wk Hi - it - B
W A - N XY ZN—Z v I EERRE LT
% < OWFEH e T B, BFEGBNIIESRT (2015) TR
ENTWBH, ZhLAORFOZR & L TiE Petron
et al. (2014), Kudo et al. (2014), Peischl et al. (2016),
Hornbrook et al. (2016), Tzompa-Sosa et al. (2017),
Abeleria et al. (2017) 2235 5.

Igari (2004) K OEXF (2012) (3l 7 2 H b % & &0 8
IR & IR A 2 % C B 2 9k - BEBIEL R o225+
BEIEA 2 VIRMLKRIRE O 217 > 72, &ds, KK
LIRS 2 TR TICG 7 ZAMABGFELET B2, 207
ZASAE IR T B B 72 D FNRIE T ORI RILIR 7 2 &

'R ERAR AT B RER A £ v 4 — HERGIRBRBET ST (AIST, Geological Survey of Japan, Research Institute for Geo-Resources and Environment)

* Corresponding author: S. Igari, Central 7, 1-1-1 Higashi, Tsukuba 305-8567, Japan. E-mail: s-igari @aist.go.jp

— 105 —



WEFHAMZHE 2018 4F H69%& H2H

WAREBEIE A & v RAL KW E 2R 8 T < (gari,
2001), ZEXhEREIEX 2 ViRILKRIBE IR E BB
520wt ntEI6NhS. ZOWEITEHNT, B
(1995) I2 &k BHIEHEARHV SR TS, ZOHFETIZR
PHERESR PO A 25, KickoTLiiahs Z
& TEBEIEX &V RACKRIRG S 7 A 1C8A S h b M
25> TW5 70, ERICHEHTIKICEEZh3REIE
A B VIRACKRBEDOBREVREE 5> Tz,

REAHBEBEIEX 2 v RAAKIWEISIE, @BHEE
Rudolph (1997) D{IZ 27 ¥ L ZAMERH EHWTH Y 7
VYT EITY, BERY T ECTERE S 7 L5 E
FlERADFERHG SRS, FE5F(1995) D J5 5 TIEERHL
FHSENEMTH DI N A v FTHBH, R 2
DR NOEANKEHHT 5728, ZTOKIZEEFHh
ZEEIEA 24 VIRIEKRZROBREIEELMETH - T,
FEHAKBOETEE A28 L C A RREIE X & VIR(Ib AR 2584
ICIED R ZERTERNT EAbh o T b B,
2015). Z D78, BEIEA & v RALAKZRIEOR,
BRI E CHAIL 28BS B H, ZDJFK
WBKEAKTHD, ZOHOEEIER &4 ViRlLKRKRT 7~
o ORI, FHOHE S GEYE % T AR HEk{LE o
FRIZEBEWTEETH 5. KR (2015) 122014 412 FE 3
Bt ST FERT 7-1 B (M 3L 35 4F) D FEXF (1995) D 5 ik
W I5E OAEKR AT KR OBEIEA & v RALK
FDOTF o ERET S EEBIC, KEAK - EFHAD» S
DEEIEX 2 v RAKRDBREBEIZB L TOMAE T -
7o, ZORER, KEKELZEHKES LDGETEERD
WEMEIC R E 5 2 2 IREOREIEA 2 ¥ IR(LKRE LT
ELTWBZ &, KRERPZENAKE, WS TR
MRS 5 Z & TEEEA 2 VRILKED T 5V 7 &K
{TCEBHBZELEWEMIL .

L L, &, PEERMR AT 7-1 T3 20154
LHIZRRAEEEF LE 3 Thbh ZOTHEIZKD
AREAKFOEEIEA 4 VRILKKET 5 v 7 @<L ko
WREMEA B B, FENF (2015) 12 B W TAE AR P OBE IE A
8 VIRALKRET 7 v o OWEREBID B H, 77 01F
ZLTED, KEEEELHFOKEIDbIL LW, Z
ZCLHEFIROAKEAKRFOBREIER 4 VIRILKKT T v
s Dlg L, LHE%EERORZENLEFEL 20 TR
HT 5. 77, AREARR ORI & 3 BEIEA 2
VIRILARFET 5 v 2 OZALR, KBGO PRIUE T IZ,
RERDEFIZKEDKEENET 7 v v I LIEGED
FIRZE, RO EAEKDFHEIEIZ DT EMETE1T -
72D THET 5.

2. H#- AEEBROAER

2.1 B
SEIRIL < LT 0D BTS2 R A3 9307 7.1

BECTIZ, 2015 RIS O KB OEH LHEITHh
72, 205 B EFEBHEETIZ2015F1 H10H2 5 12 HIZ
2 CRAAEEER LHEBTbIz. 204 » AR
K OEH THE% 201546 A £ TLERM, RIFEREOIRO
25 AKBEARERSO mLA T VL AT 27 —HIZEREL
7. BREUZEREXH ORI 9B Z A % H O KRB K2 A
DEFETIT - 7. SURMRE%, W10 L DOREKREFEEL
7= GEE OFEBREIZ B 2 AE KO & B4 5 729).
Z DEBREOAREAGHEHBE MK, RIFFELIS ¢ f
EhaZeizz< k7.

%72, KEEICHHIRL WA R)EE=ILO
BB 728, 98°C TARFMINIE L TIEA 2 B A 17 >
AR R VB Y = L #i50 ¢ 23R L, 1 HREAGE L
71, FOKOMOEEIES 2 ViRt AET 5 v 2 &8l
ELT.

51T, BB UKFOUEFREEFNR B 728520174
IHHOHIZ, 2L OAKEKER) TF L VELITIREL,
INERBETH B3RO —UBIZIAKIZ KL 5 T
#LTHEAL, F7u BThRETLEBIZT IO Y
e — 7 — T TH S 72 (KMEANDH 2 DRLHEEPE< 72
B). Ok, WEOEANIKREZITT L CHEET- 7.

2.2 EE

i U 72288 3585 (1995) 12 Kk B 285 IE X 2 v Al
REWE®EL, HAra< 757 (GC)RA VT H
L — 4 —OBFEEEE, —HRRBLZED0THY, il
FAERE (2015) 124 % (B 11X).

A, BIXKOEERY TG T L ORIZIZHEZE
RV TOPKRERBHO/ Sy 2 ¥ 5L (EVF 25—
¥ — 7 5A, 30-60 mesh) AHHF XT3, 5 (2015)
IR AN, TTICEE STk,

F 72, 2015FDAEKRPOEEIEX & VIRILAKEKT
5 v 2 ER R VIR Y =L & AN =R K h OB IE
A8 VERALKFKT T v o PIEDBREEH L 72 522 R v 7
Iwakifh BIBA106TN (FAKWKSIBESI6 L / min, ELZ2F(E
FE 410 torr, PeAERFDREEED AN 7 A5 [HEE 12440 mL
/min) TH Y, 20174FE10 HICHK Y FEFEIZ L D38 L
72728, 2017 HIERRZE A BN B 72D L 72 H242 R
YAET X7 EEINUPL (R IS ST 12 L /min, H2E
FEF 500 torr, WRMEREDEREDNY 7 A5 [T 500
mL/min) TH VD, WHEEHISEVYSH B, 7237 4tEl
NUP1 & F\\ 72358 O J7 2354 T W5 REE A3 728, K
BABANY 7 AL BT 2EMPAEL 50, KM
BEREIEX &4 VIRILKRZENIKD, BENKEL Ko7
WREMEA B 5.

2.3 BlE*®
WEHEE, FERF(1995) 12 Kk B 25k 2 & v jRALAKSR
HWEW A —HAETF L7286 DTHD, FHMIZIER (2015) 12

— 106 —



AEETHEIZEBAEKIZE T AWEIEX 2 VIRILKEZED T 5 v 7 D% 58

Injection FID

[ ] []

[

GC column .

Gas chromatograph

Concentration ¢column

H1X

Six direction bulb

Vacuum pump

Stop bulb A Silicone tube D

Stop bulb C

Stop bulb B
Silicone tube E

/

Sample bottle Water

ZEhIEX & v RALKIDAEREE. 85T (2015) K 0FIH. BAMERLES & O EmilEr T

Fig. 1  Measuring system of light nonmethane hydrocarbons in atmosphere. From Igari (2015). Admitted by Geochemical Society of Japan.
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Table 1 Calculation of the error by the repetition measurements

Sample Date Day of the week  ethane ethylene propane acetylene isobutane n-butane  propylene
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
The 1st measurement 2017/11/9 Thursday 1.01 1.82 0.94 0.30 0.17 0.21 0.24
The 2nd measurement 2017/11/9 Thursday 1.04 1.82 0.96 0.19 0.18 0.21 0.28
The 3rd measurement 2017/11/9 Thursday 1.01 1.70 0.89 0.26 0.17 0.23 0.21
Average 1.02 1.78 0.93 0.25 0.17 0.22 0.24
Standard deviation 0.014 0.057 0.029 0.045 0.005 0.009 0.029
Standard deviation/Average 0.014 0.032 0.032 0.182 0.027 0.044 0.118
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Table 2 Samples and analytical results

No. Date Day of the week  ethane ethylene propane acetylene  isobutane n-butane  propylene
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
1 1-Sep-14 Monday 0.77 2.19 0.42 0.08 0.44 0.28
2 10-Dec-14 Wednesday 1.19 4.98 0.43 0.1 0.4 0.37
3 11-Dec-14 Thursday 0.52 1.87 0.24 0.19
Y, S 12:Dec:l4____Friday ___________ 025 ______ 0.66_______ 0.8 018 _________.
5 21-Jan-15 Wednesday 6.36 40.47 0.99 0.12 0.17 8.84 0.99
6 22-Jan-15 Thursday 2.76 13.73 1.66 0.55 0.16 3.07 0.72
7 23-Jan-15 Friday 5.27 10.52 1.46 0.11 0.3 2.14 1.13
8 26-Jan-15 Monday 5.18 17.96 1.22 0.26 0.16 3.75 0.62
9 27-Jan-15 Tuesday 22 6.83 0.86 0.46 0.23 1.4 0.41
10 28-Jan-15 Wednesday 3.79 8.82 1.05 0.23 1.87 0.34
11 29-Jan-15 Thursday 4.14 2.66 1.56 0.6 0.26
12 2-Feb-15 Monday 3.92 11.78 0.78 2.00 0.41
13 3-Feb-15 Tuesday 1.42 4.80 0.49 0.78
14 6-Feb-15 Friday 3.72 5.54 0.96 0.2 1.26
15 9-Feb-15 Monday 4.83 13.63 0.92 2.36 0.43
16 10-Feb-15 Tuesday 2.37 3.63 0.51 0.77
17 12-Feb-15 Thursday 2.82 6.87 0.65 1.34 0.4
18 16-Feb-15 Monday 4.42 9.51 0.95 0.28 1.44 0.22
19 17-Feb-15 Tuesday 1.86 3.23 0.35 0.84
20 18-Feb-15 Wednesday 1.92 4.00 0.52 1.04
21 19-Feb-15 Thursday 1.68 3.13 0.47 0.68
22 20-Feb-15 Friday 1.22 2.24 0.32 0.82
23 23-Feb-15 Monday 3.02 7.06 0.92 1.56
24 24-Feb-15 Tuesday 1.72 2.88 0.47 0.74
25 25-Feb-15 Wednesday 1.93 3.67 0.52 0.8
26 26-Feb-15 Thursday 1.2 3.31 0.47 0.87
27 27-Feb-15 Friday 1.63 3.48 0.65 0.98
28 2-Mar-15 Monday 2.69 7.34 0.63 1.52
29 3-Mar-15 Tuesday 1.99 3.31 0.67 1.05
30 9-Mar-15 Monday 4.1 47.95 0.92 0.15 1.8 0.75
31 10-Mar-15 Tuesday 2.33 5.53 0.71 0.95
32 16-Mar-15 Monday 4.28 20.22 1.16 0.34 2.36 0.69
33 17-Mar-15 Tuesday 1.68 4.59 0.67 0.57
34 23-Mar-15 Monday 3.69 20.9 0.96 2.14 0.61
35 24-Mar-15 Tuesday 1.8 4.53 0.57 0.16 0.73
36 30-Mar-15 Monday 3.54 18.85 1.08 2.18
37 31-Mar-15 Tuesday 2.00 5.17 0.56 0.91
38 6-Apr-15 Monday 2.88 7.81 1.68 1.06
39 7-Apr-15 Tuesday 1.99 4.28 0.54
40 27-Apr-15 Monday 4.01 22.55 1.46 1.89 0.36
41 28-Apr-15 Tuesday 2.24 8.27 1.04 0.25 0.99
42 11-May-15 Monday 5.23 35.02 1.99 0.34 3.29 0.74
43 12-May-15 Tuesday 2.14 2.51 1.21 0.82 0.85 0.41
44 18-May-15 Monday 3.38 8.75 1.58 0.57 243 0.25
45 19-May-15 Tuesday 1.81 6.01 0.89 0.4 0.29 0.97
46 25-May-15 Monday 3.52 9.08 1.6 0.43 2.44
47 26-May-15 Tuesday 2.12 5.63 0.92 0.55 1.11
48 27-May-15 Wednesday 1.31 3.6 0.53 0.23 0.83
49 1-Jun-15 Monday 1.9 9.41 0.73 0.33 1.37
50 2-Jun-15 Tuesday 1.35 5.35 0.57 0.3 1.04
51 3-Jun-15 Wednesday 1.22 5.5 0.59 0.37 0.91
52 8-Jun-15 Monday 2.35 12.77 0.95 0.24 1.6
53 10-Jun-15 ‘Wednesday 0.85 4.55 0.52 0.22 0.67
54 15-Jun-15 Monday 1.83 15.67 1.1 1.9
55 16-Jun-15 Tuesday 1.08 5.55 0.57 0.33 0.73
56 17-Jun-15 Wednesday 0.77 4.54 0.39 0.68
57 18-Jun-15 Thursday 0.5 3.65 0.29 0.5 0.38
58 22-Jun-15 Monday 1.45 12.63 0.67 1.33
59 23-Jun-15 Tuesday 1.26 5.6 0.74 0.47 0.65 0.36
60* 2017/12/25 Monday 0.58 0.78 0.32 0.56 0.06 0.22 0
Air sample frorm Niigata' 1.86 1.62 1.30 1.15 0.39 0.54

Space:not detected
*: Data from Igari (2012)
Dotted line means renewal work
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BM.No. in left side indicates the number of bench mark.
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Light nonmethane hydrocarbon blank in the tap water
before and after the renewal work of water pipes. a)
ethane, b) ethylene, c) propane, d) n-butane. The renewal
work was done from 10th to 12th, January, 2015. The date
with the scale is Monday. The point with the black marker
means water drain was not done on the day before. The
point with the white marker means 10 L water drain was
done on the day before.
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H3k LY S E AN K OEEIEA 2 VIRILKET 7 2 o
Table 3 Light nonmethane hydrocarbon blank in the water with vinyl chloride board
Sample Date ethane ethylene propane acetylene  isobutane n-butane propylene
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Vinyl chloride in degassed water  2017/6/26 0.08 0.37 0.04 0.19
Space: not detected
Fak KEKRBHRINORTOKEKREREIZE ST 7 v > v T ORR
Table 4 Effect of flushing by tap water drain before sampling
Sample Date Day of the week  ethane ethylene propane acetylene  isobutane n-butane  propylene
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
No.48 2015/5/27 Wednesday 1.31 3.6 0.53 0 0.23 0.83 0
After 10 L drain 2015/5/27 Wednesday 0.67 0.33 0.45 0 0.39 0.32 0
After 50 L drain 2015/5/27 Wednesday 0.45 0.24 0.22 0 0.33 0 0
No.56 2015/6/17 Wednesday 0.77 4.54 0.39 0 0 0.68 0
After 1000 L drain 2015/6/17 Wednesday 0.18 0.09 0.11 0 0 0 0
Air frorm Niigata* 1.86 1.62 1.30 1.15 0.39 0.54 0
0: not detected
*: Data from Igari (2012)
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5 Fig. 4  Effect of flushing by tap water drain (10L, 50L and
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Fig. 5 Change of light nonmethane hydrocarbon blank before and after the flushing by large quantity tap water

drain (240 L and 1,000 L). a) ethane, propane and n-butane, b) ethylene. The date with the scale is Monday.
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