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Development of Ethane Identification Instrument and Application of

Natural Gas Leak Detection
CHEN Haiyong, Hou Xianxiang, Wang Dong, ZHAO Binbin, LU Zhigao, ZHANG Huajie
(Hanwei Technology Group Co., Ltd., Zhengzhou 450001, China)

Abstract: In the detection of natural gas leakage, marsh gas has interference to the detection of
natural gas pipeline leakage, which may cause misjudgment, lead to ineffective excavation and
waste human and material resources. For this reason, a new type of ethane identification
instrument is developed based on the combination of chromatographic separation principle and
semiconductor sensor detection technology, which can effectively distinguish between natural gas
leakage or marsh gas interference. The minimum detection limit of the identification instrument
for ethane gas is 10 pmol/mol, which has the advantages of high accuracy, stability and reliability,
and can be widely applied to the leakage detection of natural gas pipelines.

Keywords: natural gas leakage; inspection; ethane analysis; chromatography separation;

semiconductor sensor

158
EEARA R S R R R . RS A R . DRI, AT SR SRR



L AERRSIN RS A TR R 3k Sy A e AR ) B A SR OB HORPA L e A
TEAREO ALRIRBOR LLROBEFEEOR . FEHIEAR L A2 0 228 IS5 RO 1A e 3ok i A i

Ve I 5 PN N DA — A 32 S o gh A2 T PR AR A b [X 70t R VA RO R RIR A,
B SRR B R T, 233 I TE RO, IR B KRN I 0

AR R R SR i 8 T, ARG ko i AR B LR AE ),
EARRUR. SRR BT, Jovk bl 7 75K . S SR A — Pl 2 4t
AR TERIIHOR . SRS AR RS EOR G5 Gk, DLSREI AU (il 32 g/ Ak
SRR HAR VAR,

R AM R ARSI AR A mIHE 1 2T S0M (3 0 i BoR B S b R AT BAIX 433
RERBARIB . R R —FEA T Al B AR S AR SR EAME ST
FR T LI HFR S kT F T ROV B TR I8 G A 2 B8 AR H R B A U i A
A
2 ARGkt
2.1 RGRHE

T 1 £ e DRSS T SO Eai 20 BT JUER, 0] FH AR5 23 8 1) 25 b 420 o A6 AR o ) 20 BBE R
B WBREST . SEFREIERIARIRIEAT 70 . T IREY & H U &5 4 i 2=
S, DR, 5 [ T8 A 2 18] P AR R R R/ s SRS ANIE] . B IR B AH IO Sh, TR S Y E P AH
) 283 S5 52 22 O R B ~F 46 A 5% 2. 20 B 71 5 R O B ISF 1) AN [, DT 4 — 5 {0 i ] 58 AH o
AR T 546 i e L 98 I P A Tt o a4 23 Ak O ks i

9T RV T RS IR T4 R T SRR — T Y R B 2 SR i (OB
B 1 N i R 5 KGR AL [ N < TN A W N
2.2 RAAR

i N EUEHE R FHRR R, B —Fh R 2 UM B R4S, AR REaL T B . FE
ai ORE A ot 20 B AR e b i D e, P TR (i A S . RS ANE R, B
KA ARG B RIS SUE SR . ARG ARRUN, IR R R A &
D25 R FH 2 AL SRS TR L B R 0 Rk AT B A s . XA B T (B 70 BB A
A TR SRS I 2 A AH 255 1) J 38, S Tl 20 B Asr ] o AR S R A R ] 1 o, H < DA ik
FE, RSB VRS MR RR . IR MBS . i =i B LR g A



o RGP AR AR AR AL RIS AT RN SR 6 R S I A 15 21 B 25 45
Ko

FEEERS

‘.-ﬁ@

il

B ZiStaiishEs
2.3 AR

SRR, S5 R EA IR ORI, RN R AR,
X S A PR R R s S T S TR LR 368 DR, =
ST I 3 S — S 25 A S T A T, P = 00 R A e R A
A,

B RSB HRE =5 BT R B DI, TE T AN R s i
NS TBEER, N T BRI AR, R AN E AR, BIRT SRR A
BE, RERS S TR/ T4 U A . 078 AOHEAAR T DURR I 20 A A il B 75 SR AT SE 46 A
R ILAKG IR 57, LA BEHRLSE . RBUN . SER TR IR
24 RGHKMBIT

RGHARKAHRN A, B O TSI Diae. 0 Dhae Utk B Hr 582,
B 9% 04 28 1 SICERF PP 135 S5 9P PO 22 BRI AT AR T, R0 YR 99 2 0 R P £ LR (00 o £

BEAT I BT AR S B0 L R 06 A DO A 3 MO8 R IE M R A6 . S AR I
[ IS, 12 S B 0 38 T ARPALE A 015 S8 T B LRI U P e e A TR ARBSE . 85 i B0 AR A
CAb AR B34 SR PN B 2 P SRR AT B SR S AR MR e A SR PR AR

BT SR RE 08 0 R 2 280 A SN €0 1 [ B AT B U A B i T
AL A LT BE -

3 AN ERIERE L
3.1 BRI PR e B S AR U



K KRR SR A R A 7 AP VRSN IRAR 200pmol/mol ZFebriE I LAE S A
JRAM) 10%VOL HEehsE ST 1: 19 G, B2 LKEKREN 10umol/mol. HLEKE K

0.5%VOL AR & TR fho REAZAE S IE ARG B S B B ] 2 s

B2 RREZRESERNEE

R 2R BP0, o SR (K U BLAE 19s, WEAE /NI 800mV . ZBe A
EHILE 455, VEER/NZ104 300mVe LTS B JE B8 i beish /i (-161.5°C) 5 2 ki
& (-88.6°C) HHZE 72.9°C. FEiHId dy AR [l i WA N B E AR UM i A s, Wb Uk
B, Ok BRI . BT RRIREER T OheiREE, He (B L 2 e i E

BJa, CROANTEEHG, RS2 S Gl H b E v, (RIE i i i iig, Jant
TR HTHIFHR.
3.2 ZheH R E S AR

FH R KRR AR A R B A 7= BL USRI 200pmol/mol Z e br e R LA A
JER ) 1%VOL HGERRAE“UHEAT 1: 1IR A, 15 3 £5e 205 79 100umol/mol FBEH E 0.5%VOL

HHRE AR, AT R, DCEREE RS B R 3 .

E3 SREZESERNEE
i B R 2] A0, B SR B AR BT [A] A 19s, UEAE K/NZ)R 800mV .. L JEH]
WEEAF HH LR [R) g 45s, WA K/NZISH 600mV . AHEL 3.1 ISEIREE R, FBe AR R i 0



M, ZREVEEREIN 1A%, VL KRR S IR RN R AT %
3.3 BEHBESER R

AP EER S . R LSRRI 0.5 %VOL HIH e U RE < 8050
BE 3K, IR R 3 UGk IR IR a6 B BEAT X EE 04, S5 RAnE 4 B MRS R B A
20s P BLRR BE A, IR H 3 UCAOEE R, F b A URAR B (] 259 20s,  Rom b
R RE ) BB R A

3500

3000 + — B Ul
—E YU
2500 |
BE=pusE
,_2000 |
=
L
)
21500 |
=]
=
1000
500
0
1 31 61 91 121

Time/s

B4 BEBRSHESMNENK
3.4 B RBR[SHEZ IR
NS IEACES T RN PR RE, A be . LA ATy 5001 MR BIRIR o
SRR G KRR AT IR 22 R AR B <, S22 ORI LRe D 100umol/mol ke
IRPEDN 0.5%VOL KR & UK (JRAUNESD SR 3 Ik, JRREREAERT 3 Uil KH) SR iR £k
PE TS — AT X L AT, B 5 Fs . DA 3 DR I, BRI e H BN () 20 20,
LA BN TR 2908 39s. S5 2R B/ X3S H ke L be 2 A il s B2 LA

3000 - CHy

2500

2000 +

Voltage/mV
g

1000 -

500 ~

1 31 61 91 121
Time/s

B 5 MUXRSHES SRR



4 G

A ETEAAEBL T e A T KRB R RIGHT 7T, HAEBZ AR A AR b il 2
A EAPEI 7 BEVEREAAAR AR PR, RESS AN RV 10umol/mol b & . HAh,
I BA IR RS E PEAN T N, SRR RIBOE HERA AT 52, RERERS HE B0 ) 2 R AR I AL 2
AT, IR DL 5 R DU A S AR . A B T AE B2 AT S e N, th ]
AR SRS Pl 55 0 MRS R A N o 2 SIERe i Y i JC R A B T 17 0 P R A O 1
DU 45 AT 5 2 52 BIM BT (U0 AR AR BOS AR, B T30S, Sfioks: il
5 O A WA A B LR SR PR 22 R AR B A TN B4 5V, AR AR R 4 2R

S R

[ E&E, Fifm, 5kIAR. RINIMIRRME AR S feiass (1] . B, 2017, 20(05):16—
17

[2] D, SR U MR A I R A S AT [T o A UG HIE R, 2021, 47 (07): 77-78

[3]8 /N #&. TDLAS #57 AR AE R AR A0tk s A il o i) 52 B L0 ] o [ A ol A AL T 4 5 5
1.2023,43(24):36-38

[4] E G, 5K 22, T35, %5 THI 1) R AR S BRI G  f1) FH 20 9h BR Je A JEK R 40 5 8 0] R IOk, 2022,
49(18):118-126.

[5] 82 A R SRS T s A e Al B B A A vk (0] . i T4 T,2017,46(02):189-191

[61%h 4, FEARI, XIPHPE, BT ARk RARIEE MRS e /g5 [1] . IR
BHOR 2240, 2018, 37 (04) : 102-110

(7T #Mdadv, ERLHAE SPRT MbfllE AR [1] . RIS FEARELP%,2019,13(01):43-45

[8]Phyo Sooyeol,Choi Sung,Jang Jacheok, et al. A 3D-printed metal column for micr o gas
chromatography[J]. Lab on a chip,2020,20(18):3435-3444.

[91 % U5 KB, 55 5L T I B R GE Ol U C il A T U8 JiE (0] €11%,2018,36(8): 707-715.

[10] LR ALBERA, 15 I, 55 B PR35y B9 BORFE T H0bL L 2R G (U8 YR T 4 HEL 78 Al 28 AR € i A Fry A
FE[I. A HTE24.2021,49(05): 686-692

[11] XA, XUREME 2 ol e R B #6 7E R ARV IR Rl h it ig LT G TR R 244,
2013, 15: 12-14

[12] 307, ¥ K, FEBE2 SAFE Lkt o i e MR A O R (3] . A5 #4005, 2009,

29 (4) : B35-37



[13] mGUR, B, F#er, S Sxafin (e RRTE Msfr g b i 1] . RA53I,
2008, 28 (9) : B33-36

[14] W E &, TH, THE —MES0MEEIH [P] P ESH LA
CN207601028U2018-07-10

[15] f W54, R, THERS. A N EREA g [P ] A [ S L&) CN20760103002018-07-10





