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Title 
In-situ integration and surface modification of functional nanomaterials by localized 
hydrothermal reaction for integrated and high performance chemical sensors 
 
Author names and affiliations 
Donghwan Kim1,2,‡, Daejong Yang2,3,‡, Kyungnam Kang2,3, Mi Ae Lim2, Zhiyong Li4, 
Chong-Ook Park3,5, and Inkyu Park2,3,* 
1 Korea Electric Power Research Institute, KEPCO, Daejeon 300-760, South Korea 
2 Department of Mechanical Engineering, KAIST, Daejeon 305-701, South Korea 
3 KI for the NanoCentury, KAIST, Daejeon 305-701, South Korea 
4 Systems Research Lab, Hewlett Packard Laboratory, Palo Alto, CA, 94304-1126, 
United States 
5 Department of Materials Science and Engineering, KAIST, Daejeon 305-701, South 
Korea 
‡These authors contributed equally. 
 
Corresponding author 
Inkyu Park (inkyu@kaist.ac.kr) 
 
Abstract 
We have developed a novel method for simple, rapid and selective synthesis of one 
dimensional nanomaterials as well as their selective surface functionalization, all in low-
temperature and liquid-phase conditions, for highly integrated chemical sensor 
applications. In specific, localized heating by microheater allows selective synthesis and 
in-situ integration of ZnO nanowires on sensing electrodes. High surface area and 
chemical reactivity of nanowires enable high sensitivity and fast response to hydrogen 
(H2) molecules. Furthermore, subsequent localized heating process in metal precursor 
solution allows facile surface functionalization of ZnO nanowires with catalytic metal 
nanoparticles (Pt or Pd), which dramatically enhanced the gas sensing performances. This 
approach has demonstrated a practical method of developing integrated chemical sensors 
with heterogeneous nanostructures, potentially for multiplexed chemical detection 
purposes. 
 
Highlights  
• ZnO nanowires were synthesized by local hydrothermal synthesis method. 

• Metal nanoparticles were coated on the ZnO nanowires by local wet chemical reaction. 

• We developed simple and cost effective nanodevice fabrication methods. 

• Metal coated ZnO nanowires shows superior hydrogen gas sensing performance. 
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