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Table 1 Chemical analysis results of sphalerite samples (mass

fraction, %)
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Fig.1 XRD pattern of sphalerite samples
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Fig. 2 Preparation process of ZnS-ZnO heterojunctions
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Fig. 3 XRD patterns of roasting and sulfuration products:

(a) ZnO; (b) ZnS-ZnO
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Fig. 4 SEM images and EDS spectra of different samples: (a), (a’) Sphalerite; (b), (b") Roasting ZnO; (c), (¢') ZnS-ZnO

heterojunctions
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Fig. 5 FTIR spectra of roasting ZnO and ZnS-ZnO

heterojunctions
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(a) and roasting ZnO (b) and their responses to 10X 10°° NO,

gas at different operating temperatures (c)
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Fig. 9 Three reversible response-recovery cycles of ZnS-ZnO
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Preparation and NO, sensing properties of
ZnS-ZnO heterojunctions based on sphalerite

YIN Yao-yu', LU Rui', LI Ang', HAN Cong', WEI De-zhou', SHEN Yan-bai', ZHANG Yun-hai’

(1. School of Resources and Civil Engineering, Northeastern University, Shenyang 110819, China;
2. State Key Laboratory of Mineral Processing, Beijing 102628, China)

Abstract: ZnS-ZnO heterojunctions were prepared by roasting pure sphalerite to ZnO precursor and subsequently adding
Na,S-9H,0 to complete sulfuration process. The structural characterizations were carried out by means of XRD, SEM,
and FTIR. The results show that the ZnS-ZnO heterojunctions with particle size of about 80 nm has a high specific
surface area. The ZnS-ZnO heterojunctions have excellent NO,sensing properties. The maximum response of the
ZnS-ZnO heterojunctions is obtained at an operating temperature of 250 ‘C with fast response and recovery speeds, and
there is an exponential function relationship between the sensor response and NO, concentration. Comparing with single
ZnO materials, ZnS-ZnO heterojunctions have outstanding sensing properties such as lower peak operating temperature,
higher response, and shorter response and recovery times. The formation of n-n heterojunction structure at the grain
boundary of ZnS and ZnO is the key factor to improve the gas sensing properties.

Key words: sphalerite; ZnS-ZnO heterojunction; NO,; gas sensing properties
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