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Preparation of ZnO sensors

The microelectron mechanical systems (MEMS) sensor possesses interdigital electrode and an integrated micro
heater, as shown in Figure S1. Specifically, the resistance changes can be observed by interdigital electrode, and stable

working temperature can be provided by microheater.

The ZnO sensors was prepared according to the previous research [27]. First of all, the gas-sensitive material and
ethanol were transferred into an agate mortar with polishing for a few minutes to obtain a paste. Secondly, a drop of
above sample was added to the Pt interdigital electrode. After drying in infrared drying oven, the ZnO sensors were
aged at 230 °C.

The testing process and the results were displayed through an intelligent analysis system. The working tempera-
ture of material chip was regulated by changing the heating voltage. During the test, an accurately calculated target
liquid was injected onto a heated plate with a micro syringe, where the fan helped the injected liquid to vaporize rapidly.
It can be visualized that the load resistance (Rc) and the MEMS sensor formed a series circuit (Figure S1b), and at the

same time the output voltage (Vou) could be recorded by software automatically.
Gas sensor measurement

The gas sensing performance of the gas sensor was measured by a static test system which records real-time change
in resistance of sensor. The different concentrations of vapors were obtained by injecting liquid or gas of volume Q into
a testing chamber. The volume Q can be determined by Eq 1:

0= VXCXM _g _ 2734TR
T 22.4xdxp 273+Tg

D

Here, V, C, M, d, p, Tr, and T are the test chamber volume (90 mL), vapor concentration (ppm), molecular mass, liquid
density, liquid purity, environmental temperature, and temperature in the testing chamber, respectively. 3-hydroxy-2-
butanone (3H-2B) vapor was obtained by evaporating 8% 3H-2B solution. For the reducing gases and n-type MOS, the
response of gas sensors is defined as S = Ro/Rg, where Ra is the gas sensor’s resistance in air atmosphere and Ry is the gas
sensor’s resistance in target gas atmosphere. The response and recovery time are defined as the time taken by the gas
sensor to achieve the resistance changes ranging from R. to Re-90% (Re-Rg) and from R to Rg+90% (Ra-Ry) in the case of
adsorption and desorption of target gases, respectively. And the relationship between the resistance (R) and the voltage
(Vour) are listed in Eq2:

R — (S_Vout) X RL (2)

Vout

In which, the circuit voltage (V) and the load resistance (Ri) were set at 5 V and 100 KC, respectively. And at the same

time the output voltage (Vour) could be recorded by software automatically.
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Figure and Table caption:

Figure S1. Schematic illustration for the description of MOSs sensors. (a) The panoramic view of the MEMS gas sensor
test system. (b) The measuring circuit of MEMS gas sensor. (c) The test base schematic of the MEMS gas sensor. (d)
The exploded views of test base.

Figure S2. The N: adsorption-desorption isotherms and BJH pore size distribution of (a) ZnO NS and (b) 0.5% Au/ZnO
NS.

Figure S3. The detection limit of 1.0% Au/ZnO NS towards 0.5 ppm 3H-2B at 230 °C.

Figure S4. The long-term stability of 0.5% Au/ZnO NS, 1.0% Au/ZnO NS, 1.5% Au/ZnO NS, 2.0% Au/ZnO NS towards
10 ppm 3H-2B at 230 °C.

Table S1. The comparison of the gas sensing properties of 1.0% Au/ZnO NS sensors with other MOS-based 3H-2B

sensors in the previous researches.
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Figure S1. Schematic illustration for the description of MOSs sensors. (a) The panoramic view of the MEMS gas sensor
test system. (b) The measuring circuit of MEMS gas sensor. (c) The test base schematic of the MEMS gas sensor. (d)
The exploded views of test base.
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Figure S2. The N: adsorption-desorption isotherms and BJH pore size distribution of (a) ZnO NS and (b) 0.5% Au/ZnO

NS.
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Figure S3. The detection limit of 1.0% Au/ZnO NS towards 0.5 ppm 3H-2B at 230 °C.
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Figure S4. The long-term stability of 0.5% Au/ZnO NS, 1.0% Au/ZnO NS, 1.5% Au/ZnO NS, 2.0% Au/ZnO NS towards
10 ppm 3H-2B at 230 °C.
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Table S1. The comparison of the gas sensing properties of 1.0% Au/ZnO NS sensors with other MOS-based 3H-2B

sensors in the previous researches.
Towt. = optimum working temperature, 3H-2B conc. = concentration of 3H-2B gas, LOD = limit of detection.

3H-2B
R -re- LOD
Sensing materials Towt. (°C)  conc. S (Ra/Re) espons? re © Refs
covery time  (ppm)
(ppm)
SnO2-Al20s nanocables 120 5 43.3 48/194 0.1 [10]
Mesoporous WO:s 290 25 56.1 4/13 0.1 [7]
Cr/WOQOsnanofibers 140 5 71.8 21/36 0.05 [5]
Pt/SnO:2 mesoporous hollow nano- 250 10 18.68 1122 05 8]
spheres
Pd/BiVOs decahedrons 200 10 103.7 12/8 0.2 [36]
ZnO-Al203 nanocables 300 50 37.2 27/34 1 [11]
H -li
ydrangea-like mesoporous WOs 205 25 150 25/146 04 9]
nanoflowers
Au/ZnO nanosheets 230 25 174.04 6/7 0.5 This work
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