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Abstract This study presents a microfiber-based Mach-Zehnder interferometric optical structure. The fiber-optic
humidity sensing, which employs the wavelength corresponding to the interference peak as the sensing parameter, is
realized using a thermal reduction method. The thermal reduction method changes graphene oxide (GO) film,
which precovers the fiber, into a reduced graphene oxide (RGO) film. The sensor can achieve a maximum average
sensitivity of 0.2768 nm/% RH in relative humidity range of 45%-95% . The response and recovery time of the
sensor in humidity sensing are 6 s and 30 s, respectively. The humidity response and temperature response of the
sensor exhibit different characteristics, and the sensor has good time stability and recoverability in humidity sensing.

This study provides a novel interference-type graphene-based fiber-optic sensor fabrication method using the
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microfiber-based interference structure and process engineering that changes GO into RGO.
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Table 1 Sensors with maximum sensitivities among non-graphene-type OFHSs and their dynamic ranges

Sensor Maximum sensitivity Dynamic range Literature
Carbon nanotube coated etched FBG 31 pm/%RH 20%-90% (8]
Calcium chloridecoated LPG 1.36 nm/ % RH 55%-85% [14]
Nafion coated FPI 3.5 nm/%RH 22%-80% [18]
Agarose coated photonic crystal fiber MZI 1.43 nm/ % RH 40%-95% [24]
PVA coated photonic crystal fiber MI 0.6 nm/%RH 30%-90% [34]
Tin oxide coated etched fiber for resonance absorption sensor 1.9 nm/ % RH 20%-90 % [39]
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Table 2 Sensitivities and dynamic ranges of sensors among graphene-type OFHSs

Sensor Maximum sensitivity Dynamic range Literature
RGO coated side-polished fiber 0.31 dB/%RH 70%-95% [40]
GO coated tilted FBG 0.129 dB/ % RH 10%-80% [41]
GO/PVA coated waist-enlarged fiber MZI 0.193 dB/ % RH 25%-80% [42]
GO coated polarization-maintaining fiber MZI 0.349 dB/ % RH 60%-77% [43]
RGO coated hollow core fiber FPI 0.22 dB/ % RH 60%6-90% [44]

GO coated side-polished fiber for resonance absorption sensor

RGO coated microfiber MZI

32%-97.6 % [45]
45%-95%

0.915 nm/ % RH

0.2768 nm/ % RH This paper
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