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Fabrication of High-Performance Colorimetric Fiber-Type Sensors
for Hydrogen Sulfide Detection
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Abstract

Hydrogen sulfide(H,S) gas is a high-risk gas that can cause suffocation or death in severe cases, depending on the concentration of
exposure. Various studies to detect this gas are still in progress. In this study, we demonstrate a colorimetric sensor that can detect H,S
gas using its direct color change. The proposed nanofiber sensor containing a dye material named Lead(II) acetate, which changes its
color according to H,S gas reaction, is fabricated by electrospinning. The performance of this sensor is evaluated by measuring RGB

changes, AE value, and gas selectivity. It has a AE value of 5.75 x

10° AE/s-ppm, showing improved sensitivity up to 1.4 times that of

the existing H,S color change detection sensor, which is a result of the large surface area of the nanofibers. The selectivity for H,S gas

is confirmed to be an excellent value of almost 70 %.
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Table 1. Dope solution recipe for fabricating nanofibers containing
Lead(Il) acetate

Electrospinning condition A(I;lt(();(l);lt
Polymer Poly (ethylene oxide), PEO 3
Dye Lead(Il) acetate tri-hydrate 2 45 90
Solvent DI water -
Fiber formation
Syringe pump
High Voltage Supply

Fig. 1. Schematic of electrospinning
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Table 2. Electrospinning process conditions for nanofiber fabrication.

Electrospinning condition

Solution in syringe 10 mL
Voltage 12 kV
Pump rate 0.5 mL/hr.
Tip to collector distance, TCD 15 cm
Temperature 24°C
Humidity 56 %

Capturing area (camera)

@m)

—> Vent

=
D
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hen H,S gas

Fig. 2. Schematic of gas chamber and gas exposure environment
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Fig. 4. XRD analysis of nanofibers before and after H,S exposure

"

20 80

Fig. 5. EDS analysis of fiber after H,S exposure (a) Original FE-
SEM image, (b) Distribution of Lead in the image, (c) Dis-
tribution of Sulfur in the image

Table 3. Composition ratio of fiber after H,S gas exposure

Elements Weight percent (%) Atomic percent (%)
C 54.72 64.30

(6} 3991 35.20

S 0.36 0.16

Pb 5.01 0.34

Total 100 100
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