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Nextronmicroprobe station (Peltier-type sample stage, Seoul, Republic of Korea)

The Nextronmicroprobe station (Figure S1(A,B)) with a Peltier-type sample stage,
developed in Korea [1], provides a versatile platform for the electrical characterization of
samples under controlled temperature, gas, and humidity conditions.

The probe station can accommodate up to six probes made of a rhodium material
that can be connected to the sample. The probe station allows for monitoring the sensors'
electrical resistance measurements during experiments with a programmed multimeter
connected to a PC via an Arduino card. The stage size is typically around 19 mm x 19 mm
and made of rhodium-coated copper, which controls heat between —40 °C and + 170 °C
with an average ramp speed of up to 60°C min™'. The probe station also offers optional
gas dosing and humidity control capabilities during experiments. The humidity control
system can be in the normal range between relative humidity (RH) of 4% and 95% and
has an average ramp speed of 10% RHmin™. A humidity sensor is installed inside the
chambers to monitor RH during experiments. The chamber has gas flow control for pre-
cise and stable flow control. The gas flow station, built with the mass flow control unit,
gas flow pipeline, and electrical components, is the ideal solution for various applications
demanding precise and stable flow control.

The Nextron probe station can generate and control humidity as it is equipped with
a humidity control system (HCS). This system consists of a two-channel Mass Flow Con-
troller (MFC) that can precisely control the flow of dry and humid gas into the probe sta-
tion chamber. The probe station has a humidity sensor installed inside the chamber, al-
lowing the system to monitor and precisely control the humidity levels within the cham-
ber.

The HCS generates humid gas by passing a dry gas, such as nitrogen or air, through
a water bubbler or other humidification device (Figure S1(C)). This saturates the gas with
water vapor, which can then be precisely mixed with the dry gas using the MFC to achieve
the desired humidity level. The HCS uses feedback from the humidity sensor to automat-
ically adjust the mixing ratio of dry and humid gas to maintain the target humidity level
within the chamber. This allows for the tight control and stabilization of the humidity
environment.
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Figure S1. (A,B) The Nextronmicroprobe station with a Peltier-type sample stage. (C) Schematic
illustration of humidity generation in the Nextron station with the humidity control system (HCS).

Lab-made organic solvent gas generator

We used a lab-made organic solvent gas generator. Imagine a device comprising a
heated flask and a coil submerged in a cooling bath. Inside the flask, a chosen organic
solvent awaits its transformation. As the temperature within the flask rises, controlled by
a precise heat source, the solvent evaporates. We used mass flow meters to measure the
amount of solvent vaporized, ensuring consistent and repeatable experiments. By moni-
toring the mass flow rate of the vapor leaving the heated flask, we could adjust the heating
or cooling parameters to achieve the target concentration. This heated vapor then ascends
into a serpentining coil bathed in a coolant. The vapor encounters a resistance by main-
taining a precise coolness within the coil. This thermal opposition condenses some vapor
into liquid form, effectively concentrating the organic solvent gas stream. The remaining
uncondensed vapor, now boasting a heightened purity and a specific concentration
thanks to the thermal control, continues its journey to the Nextron chamber.
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Table S1. Literature overview of recent ZnO NMs employed in the development of gas sensors.
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Table S2. Literature overview of recent procedures to synthesize ZnONMs.
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Figure S2. The response to an 80 ppm C8HS8 gas concentration provides insights into the response
and recovery times.
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Figure S3. TGA thermograms of raw PS, and PS films cured at 60°C and 180°C.
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