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Synthesis and characterization of graphene transparent conductive films

WANG Yong-zhen, WANG Yong, LIU Zhi-tao, CAI Xiao-lan

(College of Material Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: Graphene transparent conductive films were prepared by CVD method using copper foils as substrates. The
morphology and structure of sample were tested by SEM and Raman spectroscopy, and the optical and electrical
properties were analyzed by UV spectrometer and Four probe instrument. The effects of temperature and hydrogen flow
on the structure and properties of the treated graphene were studied. The results show that the high-quality few-layer
graphene could be synthesized at 1000 ‘C with hydrogen flow in a moderate range. The sheet resistance of graphene
indicates a linear downtrend with increasing the growth temperature. With increasing the temperature, the defect density
and layers of graphene decrease, which results in an increase in the electrical conductivity. The study on the internal
relations between structure and properties of graphene would promote its further application as a window electrode

material with wider wavelength range.
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Table 1 Preparation condition of graphene films by CVD

Sample H, flow/(mL'min ") Temperature/C
a 30 950
b 30 1000
c 30 1050
d 60 950
e 60 1000
f 60 1050
g 90 950
h 90 1000
i 90 1050
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Fig. 1 Transfer process of graphene films: (a) Etch of copper
substrate; (b) Cleaning in deionized water; (c) Transferring
grapheme film onto glass substrate; (d) Transferring grapheme

film onto polished SiO,
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Fig. 2 SEM images of copper surface by
different H, flow rates of 0 mL/min (a), 30
mL/min (b), 60 mL/min (c), 90 mL/min (d),
and 120 mL/min (e)
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Fig. 3 Raman spectra of graphene film sample prepared at

various hydrogen flow rates

F2 AFEEASIE N ABEIH2EGER
Table 2 Statistical results of Raman peak of graphene

Sample D-band G-band 2D-band
No. peak/cm' peak/em' peak/cm ' Dolle o'l
a 1358 1585 2721 0.17 041
b 1360 1587 2711 0.13  0.65
c 1361 1587 2726 0.10 0.36
d 1357 1581 2715 024 041
e 1361 1581 2703 0.21 0.60
f 1358 1580 2720 0.16 0.43
g 1358 1584 2715 024 047
h 1367 1583 2712 0.14 0.56
i 1360 1581 2718 0.11 0.46

XTEC S 2D W A AR X I Lp/Io(W13E
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PRI, AR AL P A S e A S A K ) L R 3R,
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Fig. 4 Visible light transmittance of graphene film
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Table 3 Test results of resistance of graphene films

Sample H, flow/ Temperature/ Sheet Radial

No. (mL'min) C resistance/Q2 unevenness/%

950 1098.2 18.5
b 30 1000 889.9 18.8
[¢ 1050 620.1 19.4
d 950 1227.3 15.9
[ 60 1000 978.6 15.3
f 1050 550.4 10.9
g 950 1163.3 14.4
h 90 1000 907.4 11.6
1 1050 689.7 18.4

3 e

1) DAITE ML, SR CVD ¥E{E(1000+£50)C
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