[= ¥ d=A5ssA
Kor. J. Mater. Res.
Vol. 20, No. 2 (2010)

DOI: 10.3740/MRSK.2010.20.2.51

A4 AZYE ol &% ¥A UkfiH FRAT 54

A58 - AAY - BAF -

olefg -

AAekm ALAFHR, FAAL s

Improved Characteristics of Carbon Nanotube Transparent Electrode
Films Using Acid Treatments

Joohee Jeon, Ji-Hyuk Choi, Kyeong-Ju Moon, Tae Il Lee, Hojun Moon*,
Hyung Yeol Kim* and Jae-Min Myoung'

Information and Electronic Materials Research Laboratory, Department of Materials Science and Engineering,
Yonsei University
*Nanosolution Co., Ltd., 729, Palbokdong, 2-ga, Jeonju-si

(2009 12¢ 8Y A4 : 20109 1€ 209 HEFA

: 2010 1€ 202 A=)

Abstract Transparent conductive films of single wall carbon nanotube (SWCNT) were prepared by spray
coating method. The effect of acid treatment on the SWCNT films was investigated. The field emission
scanning electron microscope (FESEM) shows that acid treatment can remove dispersing agent. The electrical
and optical properties of acid-treated films were enhanced compared with those of as deposited SWCNT films.
Nitric acid (HNOs), sulfuric acid (H>SO,), nitric acid:sulfuric acid (3:1) were used for post treatment. Although all
solutions reduced sheet resistance of CNT films, nitric acid can improve electrical characteristics efficiently.
During acid treatment, transmittance was increased continuously with time. But the sheet resistance was
decreased for the first 20 minutes and then increased again. Post-treated SWCNT films were transparent (85%)
in the visible range with sheet resistance of about 162 (¥sq. In this paper we discuss simple fabrication, which
is suitable for different types of large-scale substrates and simple processes to improve properties of SWCNT films.
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Fig. 1. (a) SEM and (b) TEM images of synthesized SWCNTs.
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Fig. 2. Schematic of the fabrication of CNT films by spray-coating method and their acid treatment.
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Fig. 3. SEM images of (a) non-treated SWCNT film and (b) HNOs-treated SWCNT film.
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Fig. 4. The change of electrical resistance and optical trans-
mittance of SWCNT films according to the time of acid

treatment.
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Fig. 5. The change of electrical resistance and optical trans-
mittance for SWCNT film under different post-treatment
conditions.
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