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Text. S1 Chemicals

Indium nitrate hydrate (In(NOs3)3-4.5H20) and nichel nitrate hexahydrate
(Ni(NO3)2-6H20) were purchased from Macklin Biochemical Technology Co., Ltd.,
China. Zinc nitrate hexahydrate (Zn(NO3)2:6H20), poly (vinylpyrrolidone) (PVP,
Mw=1.3 X 10%), chloroplatinic acid hexahydrate (H,PtCls:6H>0), ethanol (EtOH)
(99.0%), N, N- dimethylformamide (DMF), and 2-methylimidazole (2-MeIM) were
used as received by Sinopharm Chemical Reagent Co. Ltd., China. All chemicals were

used without further purification.



Text. S2
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Fig. S1. Photographic images and schematic diagram of a fabricated gas sensor and

WS-30A measurement system.

The photographic images and schematic diagram of the fabricated sensor and WS-30A
measurement system were displayed in Fig. S1. The volume of gas distribution chamber
was 18 L. The measurement power (V) was 1.5-10 V. The operating temperature of the
sensor was controlled by regulating the voltage of the heating wire. The different
concentrations of test gases were prepared based on the static gas distribution method.
A certain volume Q of gas or liquid was injected into a testing chamber, and the
evaporation system quickly volatilized the injected liquid into vapor. The volume Q can

be determined by the following equation:

_ VxCxM 10 273+T,

Q=——2""
22.4xdxp 273+T,

(S1)

Where V, C, M, d, p, Tr, and T are the test chamber volume (mL), vapor
concentration (ppm), liquid molecular mass (g), liquid density (g /cm?), liquid purity,
environmental temperature (°C), and temperature in the testing chamber (°C),
respectively. The stable resistance value of the sensor in air (or test gas) is labeled as Ra
(or Ry). The sensitivity is defined as S = Ra/Rg. The response and recovery times are
calculated based on the time from its response to reach 90% variation of the total

resistance.
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Figure. S2 SEM image of as-prepared ZNiln HNFs



Figure. S3 EDS spectrum for ZPNiln HNFs
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Figure. S4 Base resistance in air of all sensors under different operating temperatures.
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Figure. S5 Response-recovery curves of four sensors toward 100 ppm HCHO at
180 °C.



100 4

I

T
% 10 -
~
g 1l
=
8
2 019°— .
wn
z \‘\\0
& 0.011 >— In,0;
—a— ZPNiln
0.001 T T r r r
30 40 50 60 70

Relative humidity / %

Figure. S6 The baseline resistances of pristine InoO3 and ZPNiln sensors in the air
under different relative humidity conditions.

The baseline resistances of pristine InoO3 and ZPNiln sensors are decreased with the
increased humidity (Figure. S6). This phenomenon is mainly attributed to the water
molecules adsorbed on the surface of sensing material to form more charge carriers,

which is conducive to electrical conduction.
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Figure S7 The repeatability of four parallel sensors based on ZPNiln HNFs to HCHO
(100 ppm)

As shown in Figure S7, the responses of four parallel sensors based on ZPNiln HNFs
only fluctuates slightly with unchanged response/ recovery times, suggesting the
excellent repeatability and reproducibility of the ZPNiln sensors. And The response
values of the four parallel sensors for HCHO ranged from 46-53, with no more than 13%

difference between the response values.



Table S1. The relative percentages of three different oxygen species for pristine In.Os,

and ZPNiln HNFs.

Sample Oxygen Species Relative

Percentage (%)

pristine In203 OL 325
Ov 44.2
Oc 23.3
ZPNiln OL 41.5
Ov 21.6
Oc 36.9
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Table S2. Comparison of HCHO gas sensing performance with other gas sensors.

Temperature Concentration Response tres/trec
Materials Ref.
/°C / ppm /s
Sn0O2/Fe03 220 20 45 9/34 [1]
IN203/C0304 180 100 15.7 32/42 [2]
Au-In203 240 100 37 3/8 [3]
Sn0O; 200 100 38.3 17125 [4]
Er/In203 260 20 12 5/38 [5]
This
ZPNiln HNFs 180 100 52.8 8117

work
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