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S1: The intelligent gas sensing analysis system of gas sensor

Figure S1. The intelligent gas sensing analysis system of gas sensor in our experiments.

Figure S1 illustrates the CGS-1TP intelligent gas sensing analysis system
(Beijing Elite Tech Co., Ltd.), which is mainly consist of gas chamber, gas
distribution system and gas sensing measurement system, as showed in Figure S1 (a).
Figure S1 (b) displays the gas sensing measurement system, which used to measure
the resistance change of sensor toward different concentration of acetone in real time.
Figure S1 (c) exhibits the gas chamber with the volume of 18 L, which is mainly
composed of the fan, evaporation pan and sensing element. Figure S1 (d) shows the

magnified photo of sensing element on the pedestal of as-fabricated gas sensor.



Table S1: Acetone gas concentration comparison table

Table S1. Preparation the different concentrations of acetone in our experiment.

Acetone concentration (ppm)

Liquid acetone volume (uL)

1 324

5 82.08
10 324
50 82.08
100 324
200 65.7
400 65.7
600 98.55
800 87.6
1000 109.5

The process of obtaining various concentration of acetone gas is as follows:
Firstly, different concentration of acetone liquid was injected into the evaporation pan
in the air-filled gas chamber by a micro injector. Next the acetone liquid is
transformed to gas state via heating the evaporation pan. Subsequently, the acetone
gas is mixed with air by the fan. Then, the gas sensing measurement system was used

to measure the sensing response of gas sensor. Table S1 shows the detail information

of various gas concentrations and the liquid volume of acetone.



S82: Schematic of as-fabricated gas sensor
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Figure S2. Schematic of a-Fe,O; sensing element (a), and SEM images of a-Fe,O; sensing
material coating on the ceramic tube (b-c); Photograph of the integrated sensor of o-Fe,O;

nanodisk gas sensor (d).

We have characterized the gas sensor using schematic, SEM analysis and
photograph of the integrated sensor, as shown in Figure S2 (Supporting Infprmation
S2). Figure S2 (a) depicts the schematic of as-fabricated ceramic tube, which
exhibited the main components including sensing material (a-Fe,O; nanodisk), Ni-Cr
heater, Pt wires and Au electrodes. It can be seen from Figure S2 (b-c) that the
sensing material has uniformly and densely deposited on the surface of the ceramic
tube, and the length of ceramic tube is about 3.8 mm. The corresponding photograph
of the integrated sensor of a-Fe,O3 nanodisk based gas sensor is displayed in Figure

S2 (d).



83: Statistics graph of pure a-Fe,0; sample

N=210

7 2]

=

= .

(] 77
7 7

X

i ’7 \ / 7
7 '_{,/'/
L
| ]

130 140 150 160
Diameter(nm)

Figure S3. The statistics histogram of pure a-Fe,O3 nanodisk structures.
Figure S3 depicts the diameter statistics histogram of pure o-Fe,O; nanodisk
structures. The measured results (statistical number: 210) show that the dimension are
in the range from 130 to 160 nm. Moreover, most of the dimensions of the measured

samples are in the range of 140~150 nm.



84: Dynamic resistance variation of gas sensors
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Figure S4. The dynamic resistance variation curves of as-fabricated Au,Fe gas sensors to 50
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ppb~100 ppm acetone at 275°C.

The dynamic resistance variation curves of as-fabricated AusFe gas sensors to 50
ppb~100 ppm acetone at 275°C were shown in Figure S4. It could be observed that
the resistance of the gas sensors decreased rapidly and stabled at a certain value once
acetone was injected, and then they could well return to the initial resistance values
(Ra) when the sensors were transferred into air. The measured results revealed that the
Au,Fe gas sensors had excellent repeatability. What is more, Au NPs modified gas
sensors exhibited more significant resistance variation than that of pure sensor,
especially AugsFe gas sensor kept the most distinct one toward different acetone

concentration, indicating its highest acetone sensing response.



Table S2: The Ra and Rg values of as-fabricated gas sensors

Table S2. The Ra and Rg values of Au,Fe gas sensors to 50 ppb~100 ppm acetone at 275°C.

Rair (MQ) Rgas (MQ)
AugFe AugsFe  AugsFe Au,Fe AuygFe Aug,sFe  AugsFe Au Fe
50 ppb 533 353 58.1 151.7 39.7 15.9 21.7 84.1
100 ppb 52.9 35.6 56.2 150.6 36.8 13.6 19.7 73.1
500 ppb 52.1 353 58.6 149.4 33.6 12.6 17.2 63.8
1 ppm 53.2 354 57.2 149.5 31.1 11.1 154 57.7
2 ppm 52.7 35.8 58.6 154.1 25.7 9.8 13.2 53.0
5 ppm 52.4 35.2 57.6 151.7 18.8 8.2 11.9 43.1
10 ppm 52.7 35.5 56.7 146.2 15.2 6.9 8.7 37.2
20 ppm 53.1 35.1 58.1 147.2 12.2 4.9 54 27.9
50 ppm 54.5 35.8 58.1 146.1 9.5 39 43 223
100 ppm 534 35.8 55.8 148.3 54 23 2.9 12.5

Table S2 displayed the values of Ra (resistance in air) and Rg (resistance in
acetone) of as-fabricated Au,Fe gas sensors toward 50 ppb~100 ppm acetone at 275°C.
It was noted that all the gas sensors exhibited higher resistance in air than in acetone,
and Au NPs modification a-Fe,O; sensors showed higher acetone sensing response

(Ra/Rg) than that of unmodified sensor.



Table S3: The response/recovery times of gas sensors

Table S3. The response/recovery times of as-fabricated sensors toward 50 ppm acetone at 275°C.

Aque Au0_25Fe AUQ_sFe AulFe
Tres 5 4 4 4
Trec 11 9 7 7

Table S3 illustrates the detailed response/recovery times (Ties/Trec) Of as-
fabricated sensors toward 50 ppm acetone at 275°C. Clearly, response/recovery times
of AugFe, AugsFe, AugsFe and Au Fe sensors were 5s/115s,4s/9s,4s/7sand4 s
/7 s, respectively. Notably, the Au NPs modification a-Fe,O; sensors exhibited
shorter response/recovery times than that of pure one, and the measured results
indicated that the introduced of Au could greatly improve the properties of

response/recovery times.



