
  

Crystals 2020, 10, 968; doi:10.3390/cryst10110968 www.mdpi.com/journal/crystals 

Supplementary Materials 

Development of Co(OH)xF2−x Nanosheets for Acetone 
Gas Sensor Applications: Material Characterization 
and Sensor Performance Evaluation 
Yaping Yan 1,2,†, Tae-yil Eom 3,†, Shiyu Xu 4, Pil J. Yoo 4, Changzeng Yan 5, Joon-Shik Park 6,* and 
Hoo-Jeong Lee 2,3,* 

1 International Collaborative Laboratory of 2D Materials for Optoelectronics Science and Technology of 
Ministry of Education, Institute of Microscale Optoelectronics, Shenzhen University, Shenzhen 518060, 
China; yanyaping0512@163.com  

2 School of Advanced Materials Science and Engineering, Sungkyunkwan University, Suwon 16419, Korea 
3 SKKU Advanced Institute of Nano Technology, Sungkyunkwan University, Suwon 16419, Korea; 

ety1106@skku.edu 
4 School of Chemical Engineering, Sungkyunkwan University, Suwon 16419, Korea; xushiyu@skku.edu 

(S.X.); pjyoo@skku.edu (P.J.Y.) 
5 Shenzhen Institute of Advanced Electronic Materials—Shenzhen Institutes of Advanced Technology, 

Chinese Academy of Sciences, Shenzhen 518055, China; yanchangzeng@163.com 
6 Smart Sensor Research Center, Korea Electronics Technology Institute (KETI), Seongnam 13509, Korea 
† These 1st authors equally contributed to this work 
* Correspondence: jspark@keti.re.kr (J.-S.P.), hlee@skku.edu (H.-J.L.) 

Received: 09 October 2020; Accepted: 23 October 2020; Published: 26 October 2020 

 

 
Figure S1. EDS spectrum of Co(OH)xF2−x nanosheets with atomic percentages of each element. 
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Figure S2. Profile image of the interdigitated sensor device with coated Co(OH)xF2−x nanosheets 
powders. 

 
Figure S3. N2 adsorption-desorption isotherm with calculated BET surface area (193.38 m2/g). 
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Figure S4. TEM bright-field images of the Co(OH)xF2−x nanosheets (a) before and after annealing at 
(b) 350, (c) 400, and (d) 450 °C for 2 h. 
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Figure S5. Responses of Co(OH)xF2−x nanosheets-based sensor toward acetone gas of various 
concentrations at 200 °C. 

 
Figure S6. Responses of a material synthesized without NH4F (other synthesis procedures were same 
with the Co(OH)xF2−x nanosheets) at various temperatures toward 4.5 ppm of acetone (Responses of 
this material at temperatures lower than 150 °C were immeasurable because of high resistance). 
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Figure S7. Responses of Co(OH)xF2−x without SiO2 templates at various temperatures toward 4.5 ppm 
of acetone. 
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