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Characterization
The crystallinity of the samples were analyzed by the XRD (SHIMADZU XRD-6000) equipped with a Cu Ka X-ray source (1.5406 Å). The surface state and element units of the samples were analyzed by the SEM-EDX (JSM-5600 JEOL, Akishima, Tokyo, Japan). The shape of the particle and dispersion were analyzed by the TEM (Hitachi H9500, Tokyo, Japan). The electrochemical properties of the samples were evaluated by the PL, EIS, Tafel and LSV measurements.. 
Electrode preparation.
The working electrode (WE) was prepared by following the Doctor Blade method. In detail, the prepared nanocomposite was mixed with binder material (ethyl cellulose) to make a fine slurry with pure ethanol dispersant. Ni-foil is used as a current collector and base for coating. The slurry was spread on the current collector to make a thin-film, and coated electrode was dried in an electric oven (100°C), then put into the furnace and kept under 400°C. 
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Scheme S1. The schematic illustration of the gas sensing mechanism. 


Figure S1. XPS spectrum of the W4f of mWO3.
Table S1. The resistance (Ω) value of each electrode from CV graph without gas-purging conditions with Ni foil current collector.
	№
	Working electrode
	Current collector
	Conditions
	Current density (mA/cm2)
	(k*Ohm*cm2)

	1
	mWO3
	
Ni-foil
	Without gas purged system                    (at room temp)
	4.65×10-3
	451.613

	2
	SCISOW101
	
	
	4.68×10-3
	448.718

	3
	SCISOW103
	
	
	1.19×10-6
	1764706

	4
	SCISOW105
	
	
	1.01×10-5
	207921


Table S2. The resistance (Ω) value of each electrode from CV graph under CO2 and O2 gas-purging conditions at normal room temperature (25°C).
	№
	Working electrode
	Current collector
	Conditions
	Current density (mA/cm2)
	(k*Ohm*cm2)

	1
	mWO3
	
Ni-foil
	With CO2-gas purged system (at room temp)
	9.47×10-3
	221.753

	2
	SCISOW101
	
	
	4.65×10-3
	451.613

	3
	SCISOW103
	
	
	1.16×10-6
	1810345

	4
	SCISOW105
	
	
	6.88×10-6
	305233

	5
	mWO3
	
Ni-foil
	With O2-gas purged system (at room temp)
	4.62×10-3
	454.545

	6
	SCISOW101
	
	
	4.64×10-3
	452.586

	7
	SCISOW103
	
	
	1.47×10-6
	1428571

	8
	SCISOW105
	
	
	1.42×10-6
	1478873


Table S3. The resistance (Ω) value of each electrode from CV graph electrode under different high temperatures with without gas purging.
	№
	Working
electrode
	Temperature
	Current
collector
	Conditions
	Current density
(mA/cm2)
	(k*Ohm*cm2)

	1
	mWO3
	100 °C
	

Ni-foil
	
Without gas
purged system
	4.70×10-3
	446.809

	2
	mWO3
	200 °C
	
	
	4.69×10-3
	447.761

	3
	mWO3
	300 °C
	
	
	4.69×10-3
	447.761

	4
	mWO3
	400 °C
	
	
	4.67×10-3
	449.679

	5
	mWO3
	500 °C
	
	
	4.67×0-3
	449.679

	6
	mWO3
	600 °C
	
	
	4.66×10-3
	450.644

	7
	SCISOW101
	100 °C
	

Ni-foil
	
Without gas
purged system
	4.70×10-3
	446.809

	8
	SCISOW101
	200 °C
	
	
	4.15×10-3
	506.024

	9
	SCISOW101
	300 °C
	
	
	3.86×10-3
	544.041

	10
	SCISOW101
	400 °C
	
	
	3.04×10-3
	690.789

	11
	SCISOW101
	500 °C
	
	
	2.79×10-3
	752.688

	12
	SCISOW101
	600 °C
	
	
	2.20×10-3
	954.545

	13
	SCISOW103
	100 °C
	

Ni-foil
	
Without gas
purged system
	2.49×10-7
	8433735

	14
	SCISOW103
	200 °C
	
	
	1.79×10-7
	1.2E+07

	15
	SCISOW103
	300 °C
	
	
	1.69×10-7
	1.2E+07

	16
	SCISOW103
	400 °C
	
	
	1.15×10-7
	1.8E+07

	17
	SCISOW103
	500 °C
	
	
	5.26×10-8
	4E+07

	18
	SCISOW103
	600 °C
	
	
	4.48×10-8
	4.7E+07

	19
	SCISOW105
	100 °C
	

Ni-foil
	

Without gas
purged system
	9.3910-6
	223642

	20
	SCISOW105
	200 °C
	
	
	9.27×10-6
	226537

	21
	SCISOW105
	300 °C
	
	
	4.71×10-6
	445860

	22
	SCISOW105
	400 °C
	
	
	4.54 ×10-6
	462555

	23
	SCISOW105
	500 °C
	
	
	4.43×10-6
	474041

	24
	SCISOW105
	600 °C
	
	
	3                        3.62×10-6
	580110



Table S4. The resistance (Ω) value of each electrode from CV graph electrode under different high temperatures with CO2 gas purging.
	№
	Working
electrode
	Temperature
	Current
collector
	Conditions
	Current density
(mA/cm2)
	(k*Ohm*cm2)

	1
	mWO3
	100 °C
	

Ni-foil
	
With CO2 gas
purged system
	4.65×10-3
	451.613

	2
	mWO3
	200 °C
	
	
	4.64×10-3
	452.586

	3
	mWO3
	300 °C
	
	
	4.65×10-3
	453.564

	4
	mWO3
	400 °C
	
	
	4.62×10-3
	454.545

	5
	mWO3
	500 °C
	
	
	4.38×0-3
	479.452

	6
	mWO3
	600 °C
	
	
	4.29×10-3
	489.51

	7
	SCISOW101
	100 °C
	

Ni-foil
	
With CO2 gas
purged system
	4.67×10-3
	449.679

	8
	SCISOW101
	200 °C
	
	
	4.51×10-3
	465.632

	9
	SCISOW101
	300 °C
	
	
	3.82×10-3
	549.738

	10
	SCISOW101
	400 °C
	
	
	3.63×10-3
	578.512

	11
	SCISOW101
	500 °C
	
	
	2.62×10-3
	801.527

	12
	SCISOW101
	600 °C
	
	
	1.98×10-3
	1060.61

	13
	SCISOW103
	100 °C
	

Ni-foil
	
With CO2 gas
purged system
	1.87×10-7
	1.1E+07

	14
	SCISOW103
	200 °C
	
	
	1.63×10-7
	1.3E+07

	15
	SCISOW103
	300 °C
	
	
	1.04×10-7
	2E+07

	16
	SCISOW103
	400 °C
	
	
	8.33×10-8
	2.5E+07

	17
	SCISOW103
	500 °C
	
	
	4.58×10-8
	4.6E+07

	18
	SCISOW103
	600 °C
	
	
	2.29×10-8
	9.2E+07

	19
	SCISOW105
	100 °C
	

Ni-foil
	

With CO2 gas
purged system
	9.3710-6
	224120

	20
	SCISOW105
	200 °C
	
	
	9.22×10-6
	227766

	21
	SCISOW105
	300 °C
	
	
	4.65×10-6
	451613

	22
	SCISOW105
	400 °C
	
	
	4.47×10-6
	469799

	23
	SCISOW105
	500 °C
	
	
	4.19×10-6
	501193

	24
	SCISOW105
	600 °C
	
	
	3.                      3.53×10-6
	594901



Table S5. The resistance (Ω) value of each electrode from CV graph electrode under different high temperatures with O2 gas purging.
	№
	Working
electrode
	Temperature
	Current
collector
	Conditions
	Current density
(mA/cm2)
	(k*Ohm*cm2)

	1
	mWO3
	100 °C
	

Ni-foil
	
With O2 gas
purged system
	4.61×10-3
	455.531

	2
	mWO3
	200 °C
	
	
	4.60×10-3
	456.522

	3
	mWO3
	300 °C
	
	
	4.58×10-3
	458.515

	4
	mWO3
	400 °C
	
	
	4.55×10-3
	461.538

	5
	mWO3
	500 °C
	
	
	4.34×0-3
	483.871

	6
	mWO3
	600 °C
	
	
	4.21×10-3
	498.812

	7
	SCISOW101
	100 °C
	

Ni-foil
	
With O2 gas
purged system
	4.31×10-3
	487.239

	8
	SCISOW101
	200 °C
	
	
	4.11×10-3
	510.949

	9
	SCISOW101
	300 °C
	
	
	3.88×10-3
	541.237

	10
	SCISOW101
	400 °C
	
	
	2.98×10-3
	704.698

	11
	SCISOW101
	500 °C
	
	
	2.61×10-3
	804.598

	12
	SCISOW101
	600 °C
	
	
	1.82×10-3
	1153.85

	13
	SCISOW103
	100 °C
	

Ni-foil
	
With O2 gas
purged system
	2.44×10-7
	8606557

	14
	SCISOW103
	200 °C
	
	
	2.31×10-7
	9090909

	15
	SCISOW103
	300 °C
	
	
	1.66×10-7
	1.3E+07

	16
	SCISOW103
	400 °C
	
	
	8.81×10-8
	2.4E+07

	17
	SCISOW103
	500 °C
	
	
	4.86×10-8
	4.3E+07

	18
	SCISOW103
	600 °C
	
	
	3.59×10-8
	5.8E+07

	19
	SCISOW105
	100 °C
	

Ni-foil
	

With O2 gas
purged system
	9.33×10-6
	224120

	20
	SCISOW105
	200 °C
	
	
	9.18×10-6
	227766

	21
	SCISOW105
	300 °C
	
	
	4.59×10-6
	451613

	22
	SCISOW105
	400 °C
	
	
	4.40×10-6
	469799

	23
	SCISOW105
	500 °C
	
	
	4.05×10-6
	501193

	24
	 SCISOW105
	600 °C 
	
	
	3.4                    3.43×10-6
	594901
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