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Fig. 1 The shape of a sample
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Table 1 The density measurement of conductive ink

J5 /g
] — - . R/ (geem™)
Wik W2k Fak wmE ¢
A 12.14 12.14 12.15 12.14 1.21
B 12.47 12.48 12.47 12.47 1.24
C 13.05 13.06 13.05 13.05 1.31
D 13.52 13.52 13.53 13.52 1.35
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Table 2 The thickness measurement of

conductive ink layer

FEdh mlg  Mlg %/ (geem™) B /em®  h/um
a 375 496 1.21 132 7.58
b 3.79  5.02 1.24 132 7.51
c 375  4.87 1.31 132 6.48
d 3.80 5.12 1.35 132 7.41
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Table 3 The resistivity measurement of conductive ink

- R/KQ FLBH % /(Qecm )
TOUERD RO ARG ARG R0 HEQ  &FG  HEG  FHM
a 35.44 32.02 29.46 45.06 10.75 12.13 11.17 12.81 11.72
b 35.41 37.11 28.15 34.94 10.64 13.93 10.57 9.84 11.25
c 19.08 19.29 25.77 32.19 4.95 6.24 8.34 7.82 6.84
d 18.72 15.11 15.76 17.03 5.54 5.59 5.83 4.73 5.42
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Table 4 The fineness detection of conductive ink um

. a1 E
YH} % P v Yo v Y v

EAR/ %2 53K FEE
A 6 6 7 6
B 6 5 7 6
C 7 7 6 7
D 8 8 7 8
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Fig.2 The two-dimensional crystal

structure of graphene
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Optimized Formulation Design of Graphene-Based Condnctive Ink
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( School of Packaging and Materials Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: Graphene-based conductive ink of different proportions was analyzed with the research on its
application. The conductive inks with mass fraction of added graphene of 26 %, 28 %, 30 % and 32 % were labeled as
sample A, B, C, and D respectively. The electrical resistivity and ink fineness of four groups of samples were measured
in order to analyze the printing quality. The result indicated that: firstly, the resistivity of the conductive ink gradually
decreased with the increasing amount of graphene, while sample D reached the lowest of 5.42 Qecm. Secondly,
the ink fineness increased gradually with the increasing amount of graphene in the range of the ink fineness of silk-
screen printing. Thirdly, the conductive ink of the sample D performed the best in printing quality. The optimal ratio of
conductive inks could be with 18% of linking acrylic resin, 34% of ethanol, 11% of glycerol, 2% of benzoate, 2% of
conductive toner, 1% of PE-wax, 32% of conductive material graphene. Sample D conductive ink with good electrical
conductivity realized high printing quality.

Keywords: graphene; conductive ink; electrical conductivity
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