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 은 전구체의 레이저 환원을 이용한  
열적 민감 기판 위 전도성 패턴 형성기술 

 Laser Reduction of Ag Precursor for Patterning on Heat-Sensitive Substrate 
  

*지석영(과학기술연합대학원대학교), #장원석(한국기계연구원)  
*S. Y. Ji, #W. S. Chang  

Key words : Laser reduction, Poly (Styrene-block-butadiene-block-styrene, SBS), Ag precursor, Heat sensitive substrate 
We have demonstrated the high conductivity pattern on heat-sensitive substrate using laser reduction of Ag precursor. A 
silver nanoparticle precursor (AgCF3COO) is absorbed in electrospun poly (styrene-block-butadiene-block-styrene) (SBS) 
rubber fibres and then it is made of new material and has new properties. As mentioned earlier, the SBS absorbed Ag 
precursor is better absorbed the photon energy by the laser than the SBS without Ag precursor. And also, we measured the 
material property such as absorption coefficient, heat conductivity, density of SBS and SBS absorbed Ag precursor for the 
comparative analysis between two materials by simulation. Simulation result of SBS absorbed Ag precursor shows that 
heat is not transferred to the bottom substrate. Based on the simulation results, we fabricated the various patterns on the 
heat sensitive substrate without heat-damage by laser reduction of Ag precursor. We fabricated the patterns on the burning 
paper and PET, which are very sensitive to laser, and confirmed that there are no damage to the substrate. We expect that 
the proposed approach can be a key technology for implementing user-designed wearable sensors and devices. 
*발표자, #교신저자(paul@kimm.re.kr) 
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 고효율 에너지 저장을 위한 MnCO3 마이크로 큐브 구조를 갖는 
MnS2 나노로드 

 Controlled Sulfurization of MnCO3 Microcubes Architectured MnS2 Nanorods 
with 1.7 Fold Capacitance Increment for High Energy Density Supercapacitor 
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Key words : MnS2 nanorods, Sulfurization, Supercapacitor, Thin film 
Recently, sulfurization and phosphorylation are becoming useful chemical protocols for making porous nano-materials at 
relatively low synthesis temperatures beneficial to improve energy and power density of pseudocapacitors. In present work, 
due to higher theoretical specific capacitance and well-defined redox activity, manganese sulfide (MnS2) is prepared for 
asymmetric supercapacitor application. MnS2 nanorods thin films are fabricated from MnCO3 microcubes thin film using 
high diffusion rate sulfurization at the relatively low temperature (373 K). Reducing the size of materials from microcubes 
to nanorods has facilitated faster charge storage kinetics. The as-obtained thin film of MnS2 shows specific capacitance of 
713 Fg-1 at 5 mVs-1 scan rate in 1 M Na2SO4 compared with 407 Fg-1 obtained for MnCO3 microcubes. Further, MnS2 
nanorods show good rate capability feature with 297 Fg-1 capacitance retention at the higher scan rate of 100 mVs-1. The 
impedance study analyzed reduction of series resistance of MnS2 nanorods to 1.83 from 2.35 Ωcm-2 for MnCO3 microcubes. 
Fabricated all solid state MnS2//MoS2 asymmetric supercapacitor glowed 205 light emitting diodes having capacitive 
specifications of 41.7 Whkg-1 energy density, and 450 Wkg-1 power density with 78% capacitance retention after scanning 
of continuous 2000 CV cycles at 100 mVs-1. 
후기  This study was supported by the National Research Foundation of Korea (NRF) grant funded by the Korea 
government (MSIP) (No.2015R1A4A1041746). 
*발표자, #교신저자(mems@jnu.ac.kr) 
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