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Abstract A gas sensor based on the Mach-Zehnder interferometer with copper-deposited tungsten disulfide coated
thin-core fiber is proposed. The fiber-core mismatch-type gas sensor is formed by fusion of standard single-mode fiber
and thin-core fiber. The relation between the gas concentration and the spectral shift is established by the adsorption of
the copper-deposited tungsten disulfide film to the hydrogen sulfide gas. Therefore, the detection of the hydrogen
sulfide gas with lower concentration can be achieved. The experimental results show that the detection sensitivity of the
hydrogen sulfide gas is 29.3 pm and the sensor has a good linearity and selectivity within the gas volume fraction range
of 0~6X107°. The sensor is especially suitable for online monitoring of hydrogen sulfide gas with low concentration
for the advantages of simple structure, high sensitivity and easy to manufacture.
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Fig. 1 Schematic of optical fiber gas sensor
TIOR8 A 5 B0 RBE 12 R S AR 43— R ek 78 TELES DG 27 B0 2 1 T 5 30 EL TR 49 0 g 3T S 38N 7 L B
o) 2 FNET S A 47 S 38 22 (B R AR 8 o A 8T S 38 1 AR A A A 2B i B R T 3R0R
A, =(Ang+An)L/m — AngL/m =AnL /m , 3)
A Ax, A m T ARECP OB AKER & An HAE A BT S RS R R P R R R .
AT P ARER 02 BT WK L AT R 220 An B0, (RAFT W RKE L A%, T RL0P
O P Y RS T B A A0 )2 A AT S R R A T2 PR AR . ORI RS A A R T A I B e BT SR B0
O ER &,

3 srMr&itie
30 BIESEADH- BERSEERBHHE
2ot R WS 6 2F (Nufern-460) L2 760 125 pm, ZFAS 200 3 pum AT S0 2F 55 20K 2F 0 4

1106002-2



ot % % i

B R DGR E AL G T, S178C) 453 B 0 4 5 B2 3 A0, 2 L 92 mm B 47 4R S U i B ot
. $ 0.3 g “HALEIIRTE 40 mL B 53 PN AR 2> B, SR T8 P A8 BEFEZY 30 min, fiff B ES FE 7R S
PR R 2 B B 50 A R Y R AR B O IR R R R S A DG 21 IR N B AR S Y o HOHR R DO AR O
0.5 h, Z G e A DRy rhid Z AR FA 2 400 °C L fHIR 5 h il Z A K 100 mL/min, B IKFEGLF R
TSRS I o A ZBRAL S 0 HOBR P I 2 mL 420 99.9 06 A A K5 ¥, B A 30 min, FR TR 0.5 h, FEAER
A S E 200 °C L AHR 5 b A5 2 ST AR T DUR B A A A BT A REEOL AR .

M 2 Ca) B39 4 FL B2 CSEMD P AT R, Ol 21 41 3 T A 0 AR — A 59 M1 1) 3 8T A 22 468 S A A ML DU JE 0 5
P TE S0 B A B LR AR A A TSR T OB . AATET 2 (b)Y XA £ 26 T RE 3% CEDXO [ AT 0, 3R 1 51
B A WS HICu gLz 1 Si A O WA EEF R R SiO, H AR 33X 28 55 5256 vf BT SRR A9 o — 2K

12} ®
~ 10
@
> 8w
g
> 6 si
£ S
g
=
= 20
Cu Cuy
oL 1 1 L W|CuW W| Il 1 1
0O 2 4 6 8 10 12 14 16 18
Energy /eV

B2 Ca) G2 A 3 T A 0 Ak 749 M1 41 4 el 5 I 5 (o) B0 BB 26 T B i [
Fig. 2 (a) SEM image of the side surface of the thin-core fiber coated with Cu-deposited WS, film;
(b) EDX image for Cu-deposited WS,-coated fiber
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Fig. 3 Transmission spectrum of the thin-core fiber coated with Cu-deposited WS, film
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Fig. 4 Spectral response of the sensor in various volume fractions of hydrogen sulfide
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Fig. 5 (a) Fitted line of the wavelength shift; (b) dynamic response of the hydrogen sulfide sensor
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Fig. 6 Selectivity for nitrogen, carbon dioxide, oxygen and hydrogen sulfide
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