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Experimental section
Synthesis of TiO2 NFs: TiO2 NFs were synthesized by the method our group reported 

before1. Briefly speaking.1 Brief, tetrabutyl titanate (TBT, 2.0 g) and glacial acetic 

(2.0 g) were dissolved into ethanol (7.5 g). Then poly-(vinlypyrrolidone) (PVP, 11.5 

wt%) solution was added into the above solution. After 4 h stirring, the solution was 

transferred into a syringe for electrospinning and an applied electric voltage of 20 kV. 

The obtain products were annealed in air at 500 °C for 2 h.
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Fabrication of CuO NCs: 1.7048 g cupric chloride dihydrate was put into 20 mL 

deionized water with stirring and after the salt was completely dissolved, 0.5 mL of 

ammonium hydroxide solution (28%) was added into the aqueous solution drop by 

drop. After another 5 min of continuous agitation, the obtained precursors were then 

poured into Teflon-lined autoclave which with the capacity of 50 mL. The reaction 

system was kept at 140 °C for 18 h and cooled naturally, and the final products were 

collected by centrifugation, then dried under a vacuum pump at 50 °C for 12 h.

Preparation of CuO/TiO2 HNFs: The method of preparation the CuO/TiO2 HNFs 

was similar to the preparation of CuO NCs, except for the addition of TiO2 NFs. After 

the resulting solution we mentioned before was transferred into the autoclave, 10 mg 

of TiO2 NFs was also added to the system.

Characterizations. The product was characterized by X-ray diffraction (XRD) using a 

Rigaku D/Max-2550 diffractometer with Cu Kα radiation (λ=1.54 Å) (40 kV, 350 mA) 

in the range of 20-80° (2θ) at a scanning rate of 6° min-1. The morphologies and 

structures of the products were obtained by a XL 30 ESEM FEG field emission 

scanning electron microscope (FESEM). TEM and HRTEM images were recorded 

with a Tecnai G2 20S-Twin transmission electron microscope operating at an 

accelerating voltage of 120 and 200 kV, respectively.

Definition of sensing parameter: The electrical properties of the sensor were 

measured by a RQ-2 series Intelligent Test Meter (China). For n-type semiconductor, 

the response (S=Ra/Rg) of the sensor is defined as the ratio of sensor resistance in dry 

air (Ra) to that in a target gas (Rg). For p-type semiconductor, the response (S=Rg/Ra) 

of the sensor is defined as the ratio of sensor resistance in a target gas (Rg) to that in 

dry air (Ra). The response and recovery time were defined as the time taken by the 

sensor to achieve 90% of the total resistance change in the case of adsorption and 

desorption, respectively.2



Figure S1 (a) Schematic image of the CuO/TiO2 HNFs sensor; (b) schematic diagram 

of the electrical circuit for measuring the CuO/TiO2 HNFs gas sensor.



Figure S2 (a) Comparison in sensor response to different formaldehyde and ethanol 

concentrations for the CuO/TiO2 HNFs. (b) response of the CuO/TiO2 HNFs sensors 

to 5-50 ppm formaldehyde and ethanol gas.



Figure S3 Response and recovery speed curves of the CuO/TiO2 HNFs to 10 and 20 

ppm formaldehyde and ethanol at the operating temperature of 200 and 300 ºC, 

respectively.



Table 1 Sensing performance of the heterostructure sensors to formaldehyde and 

ethanol gases. 
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