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Improvement of measuring system of trace nonmethane
hydrocarbons in methane-rich gases

Shunichiro IGART*
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National Institute of Advanced Industrial Science and Technology
Chuodai 7, 1-1-1 Higashi, Tsukuba, Ibaraki 305-8567, Japan

The measuring method of nonmethane hydrocarbons in methane rich gas was improved.
Nonmethane hydrocarbons were condensed in a vacant stainless column at liquid nitrogen tem-
perature in the former system (Igari, 1995). However, in the system, recovery rate of nonmeth-
ane hydrocarbons dropped as low as 80%, in the case of large volume sample injection, more
than 5 ml. To improve the recovery rate, the concentration column was packed with quartz sand
and a vacant precolumn was equipped to avoid sample injection shock. By these improvements,
recovery rate of nonmethane hydrocarbons became about 100% even in the case of 10 ml sample

injection.
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1. U & (C

KIRTAE—MICAY 2T HELTBY, 20
MoFH T E LT, X8 VifbkFEE ST,
A Z U RACK IR E A A DB I ARAET B o

KIRAT A%, BOIRARIR 7 A & WA A D~
I T OoNb, BGHAAIrudy = VR A -
ARDGIRIZ K > THERT %0 BRI 2 O T,
FEATTHY, Bk X & v ilbkEEE
T Z A% A (Schoell, 1983), —EBDERACIE
HATIIIER Y VIRALKFERIZLALETEWHILH
% (Igari and Sakata, 1989), —J7, AW A A
F LR ECH B O X BRITIC X - T
KL, EEFEATTHY, FExF ViRfbkzlzL

* R SERUAN RS AT FE AT Hh P R BR BRI e R M
T305-8567 o IXHH1-1-1H st

A L& F 7\ (Rice and Claypool, 1981), £ % >~/
X T VALK FER I A & > ORERFERMARL L D
HMAGHbET, TAREFEHEEDOODOREE LI/ L
TroTWh, A%V /Ay VglbKFELZFHE L
TH ADRPES % ifim L 72LEORZER & L T,
Burruss and Laughrey (2010); Zhang et al. (2011);
Kim et al. (2012); Dai et al. (2012) %355, £7-
HARIZBWTH FEOREOMZER L LT, FRiH -
FHE (2007); BREH (2009); ML 2> (2009, 2011);
RAREEA (2011) %525 5,

T2, A5V IRV RAUKRFZE DN OB FEH &
LCiE, PIZIERFRV T Y A IRV F VD LD
HIERA ¥ VA ALKEM ORI, AREEICEEL, H
X 7 A R E DFREE & 7 B &\ ) A H B (Tgari
et al., 2007), ZOWGE, EREBEIEWITE, R4
Ry /AR VIEEL b, T2, WMAEW
WCEAGREZIDEAL YTy =75 VIO E



182 LI

(B e HICAMENTw5,

COEHZ, AT VIRAKERE T A DR
ERRESOEELBECTH L, FEX T v RILKFER
BEOWEIIEME, FIDMMAGRZEmLIZAA 70
NI IMibNS, ENENOIER T U ALKE
WES ppm BELL LD BYH1E, FxET Y -7
SAEHVALILIZE ST, HHWTRETHL, —T,
X F VRALKFEREDS ppm BE L ) L IKVIEE
WEFHREA T 22BN, X5 VRIbKkKEOE -2
BRAY VOREHRE =7 AR TN, WEATEER
YiGhd b, €2 TS (1995) 13X ¥ itk
FohE, GHLZH T AITEHL, 25 O
RLTHhOMET A2 HEERE L. LML, 20K
ECTREATLIZRABEI2mI D EOYE, x5 v
RACKFEDSEEIWE L 2 WIGENH L Z LS
Ml o TE e G, XY ViRALKEDBIEED
MEzHFEL, BEOYUREIT->7-0OTHET %,

2. KBHLVAIEE

FEOMEE Fig. LWIR ¥, A¥EEIX, FA7BX
NI TORBHEATDE GCH T 2OMICUFER R
T Y VABIERX S VRALKFRRMH 1 7 & (D4 2
mm, £Z20cm) # & N DF2dbDTH b, B
(1995) 133k * 7 ViR bk Tk A 54 LTz
DA T LA, AENE, A% (B ERT R
¥~% 74 160/80mesh) 1gxFHE L7277 A0 H
w, JERX Y VIRAEKFZDORIIEO K Z 1T > 720 &
72, RRHEANEIER 7 ¥ ALK FE N T 2 OB

Be—HB

HZEOTL AT L (HE3mm, EX6m) #HET
52 LICE-T, ABEEFEAROILEIIBIN X 2 I
A 5 U RALKZE O BT O [l % 7z HA 2
ux b7 T 73 EEEETE GC 14 A ZH\w/z, GC
DM EME, GCH T 4 L GL ¥4 = v A48 Uni-
pack S (E&2m), L& (FID, Fx¥ Y T7—HFA !
AN T A, i #30 ml/min., FRRHE A DR EE
200°C, MBI 1 200°C, & L7z. F/2h T4
TS 1, 40°C T10 min. FR¥: 12, H- i E4°C/
min. T120°C T# L, €»1#%150°C T30 min. &
BEE T o7

e E LTId, FEX Y Y IRALKE RS S 20
THEBI0O ecm BEDE 3 2 A B R THH L TH &,
GCIEHEAODRSLEE (A& v 28y Fuany -4
VT E Y nTEY RFRVEY A IRV
Voen—RYY UE£20ppm, BEXR—ADEREHTRA)
BEAT L. AT VIRAKE IR A 7 5 NI B
L, 2% V3N 7 22 R4 IHAT 5, @HT 5
AT EAVTFTL—=F =1L o THEL, 27 U8
EITEE LB RS T, B T AR HHIL Tu iR
ZERTEROKIYWYEZ T, BT L2 2ZRTET
LR &R, XY VRILKEERRE SE S, BESE
72X T VALK FERE T Az u~< M 7T TITEAL,
HWEZITI. &k, AWEOELHIMEL OLEMT
BT HEEOMHEEZRLNCT LI ETIERL,
100D ENHEE25HZ L TH L7720, MEDHY K
LIS & - TEED 5o

Injection FID

[ [1

Concentration column

Precolumn

_/

GC column

Gas chromatograph

Fig.1 Improved measuring system of trace nonmethane hydrocarbons in

methane-rich gas.
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Table 1 Recovery of each hydrocarbon.

isobutane

No. concentration column precolumn sample volume ethane propane n-butane P isop n-p
(ml)

1 vacant equipped 1 0.998 0.996 0.991 0.977 1.007 1.015 1.022

2 vacant equipped 1 1.009 0.862 0.924 0.926 0.963 0.988 0.991

average of 1 and 2 vacant equipped 1 1.003 0.929 0.958 0.952 0.985 1.002 1.006
3 vacant equipped 2 1.006 0.811 0.902 0.934 0.951 0.988 1.002

4 vacant equipped 2 0.997 0.909 0.960 0.966 0.993 1.007 1.024

average of 3 and 4 vacant equipped 2 1.002 0.860 0.931 0.950 0.972 0.998 1.013
5 vacant equipped 5 1.000 0.749 0.866 0.913 0.933 0.976 0.995

6 vacant equipped 5 0.995 0.689 0.822 0.867 0.901 0.951 0.985

7 vacant equipped 5 1.003 0.820 0.914 0.946 0.958 0.988 1.005

8 vacant equipped 5 0.995 0.872 0.944 0.967 0.972 0.997 1.010

average of Sto 8 vacant equipped 5 0.998 0.783 0.887 0.923 0.941 0.978 0.999
9 packed with quartz sand not equipped 5 0.998 0.987 0.996 0.964 0.999 1.005 0.994

10 packed with quartz sand not equipped 10 0.971 0.926 0.988 0.877 0.995 0.999 0.989

11 packed with quartz sand not equipped 10 0.998 0.973 1.002 0.947 1.008 1.010 1.008

12 packed with quartz sand not equipped 10 0.969 0.942 0.991 0.884 1.000 1.005 0.972

13 packed with quartz sand not equipped 10 0.982 0.945 0.988 0.902 0.994 1.000 0.974

14 packed with quartz sand not equipped 10 0.990 0.973 0.992 0.952 0.998 1.002 1.002
average of 10 to 14 packed with quartz sand not equipped 10 0.982 0.952 0.992 0.912 0.999 1.003 0.989
15 packed with quartz sand equipped 5 1.005 1.016 1.007 1.013 1.014 1.018 1.025

16 packed with quartz sand equipped 10 1.008 0.998 1.006 0.989 1.010 1.016 1.018
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Fig.2 Relation between sample volume and recovery of each hydrocarbon. (Precolumn was
equipped.) a): vacant concentration column was used. b): concentration column packed
with quartz sand was used. Open circle: sample volume was 1 ml, open square: 2 ml, open

triangle: 5 ml, open diamond: 10 ml.
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Effect of precolumn on recovery of each hydrocarbon. (Concentration column is packed with

quartz sand.) a) sample volume was 5 ml, b) sample volume was 10 ml. Open symbol: precolumn
was equipped, solid symbol: precolumn was not equipped.
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