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Sensitive methane detection based on 1665 nm DFB laser
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(State Key Laboratory on Integrated Optoelectronics, College of Electronic Science and Engineering, Jilin

University , Changchun 130012, China)

Abstract : There has been considerable interest in methane sensors based on infrared absorption spectroscopy recently
for industrial detection and environment monitoring. A DFB LD in the 1665nm region has been utilized as a light
source for differential absorption measurement in the sensing of methane. The light output from the DFB LD is split in-
to two beams by a half mirror. One of the beams is used for sensing methane ( sensing light beam) while the other is
used for wavelength calibration (reference beam). The sensing light beam has been adjusted to coincide with one of
the methane 2v; absorption lines,and it has been monitored by PhSe PD1 ( photo diode) after being passed through
the testing cell. The reference beam which is free from absorption has been monitored by PD2. Dividing the sensing
signal by the reference is also investigated to increase the sensitivity. The system can detect methane down to 100 x
10 7% and the response time is about 14 s.
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Fig. 1 experimental schematic of DFB laser sensor system
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Fig.2 laser spectrum for 45 mA current injection
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Fig.3 line positions and strengths of ) manifold of the 2v;

band for methane
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Fig.4 the signal output vs. methane concentration, the insert is the

calibration curve in the range of 50 x 10 =® ~ 1000 x 10 ~°



o5 4 4 No.l 2010

LT

HET 1665 nm WOE Bl H B AR B IS 31

BRI 28 6 %t 1 F e AR 2 100 x 10 ™° ~ 1000 x
10 "I Rl PN 00 % HE 0 5 R e vk [ L RPE R R
X PR A MR B2 35 /NI, AR G376 T I R
s, A (4) nE R (7)) MM R . Bl RS
I {5 5 29 O 45 x 10 ° F e vk £ 5 KD,
1, 32 48 1 e /IR I R 80 E T L3k 3] 100 x 10°°
BRI A S5 T 100 x 10 ~°,500 x 10 ~°,1000 x 10 ~°
18000 x 10 ~* F g A sk fty i i Fi ] , 28 %6 -
ot SRR e L B (B 2454 14 s

5 B &

A4 T L 1665 nm DFB-QWLD 306 4% 4
SR B P BE AR BE 22 0 K I RS . X R Geid 1
TR A RO &R & S A T4 20, 3%
W Q SCHFALT 6004. 293 em ™ WL R , A A AL
TS G2 R G5 B S AR AL a5 G 5R R R LR
5, AR5 Beer-Lambert 2 S 315 4 FH 8 UM BE o
RGEEA LI RE A

(1) ZRGE M4 B (100 x 10 ) FT ) i i 7]
(14 <) REA% T & Tolb Az 7™ v X HE e AR 14 4z T

(2) LA 1665 nm DFB-QWLD Syl i) i £1 A0
v BORH N I A5 55 R TG, A A AR 3, A A
THRIVEARRAS N A A

S 30k

[1] Lawrence Nathan S. Analytical detection methodologies for
methane and related hydrocarbons [ J | . Talanta ,2006 ,

[4]

[5]

[7]

[10]

69(2) :385 -392.

Amato P D, Mazzinghi P, Castagnoli F. Methane analyzer
based on TDL's for measurements in the lower strato-
sphere ; design and laboratory tests [ J]. Appl. Phys. B,
2002,75:195 -202.

Frish B M, Wainner T R, Evans S J, et al. Standoff sensing
of natural gas leaks:evolution of the remote methane leak
detector (RMLD) [ C]. Quantum Electronics and Laser
Science Conference ( QELS) ,2005:1941 —1943.

X rhar, . B T L0 S R e A I [ ]
AR 2005, (1) 165 - 68.

Uehara K, Tat H. remote detection of methane with a 1. 66
um diode laser[ J]. Appl. Opt,1992,(31) .809 —814.
TEMESE XS, 0, S T R AR RO
MO i 2 I CH, W8 [0 ). OB 2= 5063 o A,
2006,26(2) ;221 -224.

WA iU, X1 S TR R B AT IR ZACE O IR IBO g
TR WD OR AR R R W BEAR 52 IR [T]. 0k
JE 561E 407 ,2006,26 (3) :392 —395.

Jin W. Performance analysis of a time-division-multi-
plexed fiber-optic gas-sensor array by wavelength modula-
tion of a distributed-feedback laser[ J]. Applied Optics,
1999,38(29) :5290 - 5297.

Silveira J P, Grasdepot F. CH, optical sensor using a 1.31
wm DSB laser diode[ J]. Sens. Actuators B, 1995, 24,
603 - 606.

Shimose Y, Okamoto T, Maruyama A, et al. remote sensing
of methane gas by differential absorption measurement u-
sing a wavelength tunable DFB LD[ C]. IEEE Photonics
Technology Letters,1991,3(1) .86 - 87.





