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Preparation and Properties of Composite Carbon-based Conductive Ink

ZHANG Zi-hao, YANG Chun-mei, QU Wen, LI Bo, ZHANG Jia-wei

(Northeast Forestry University, Harbin 150040, China)

ABSTRACT: The work aims to study the effect of carbon nanotubes and graphene on the electrothermal properties of
composite carbon-based conductive ink, and develop conductive ink with excellent properties. The effects of carbon
nanotube diameter size, different ratios of carbon nanotubes to graphene, carbon mass fraction in the ink and coating
thickness of the ink on the conductivity of the composite carbon-based conductive ink were investigated, and the cor-
responding prediction models for each influencing factor were fitted based on the experimental data. The preferred ratios
of the ink were determined, and the conductive ink coating prepared according to the preferred ratios were tested for
electrical and thermal conversion. The conductive ink coating prepared with graphene and multi-walled carbon nano-
tubes with a diameter of 25 nm as conductive filler had the best overall conductivity. When the carbon mass fraction in the
conductive ink was 2.5% (MWCNTS-0.125%, graphene-2.375%), the amount of water-based acrylic resin added was 5.25%,
the coating thickness of the ink after curing was 0.147 mm, the electrical resistivity of the ink conductive coating was
0.089 3 Q-cm. The power was 13.49 W under the condition of external voltage of 5 V, and the working time from room

temperature to 100 °C was only 13.723 s. The heating uniformity of the ink coating met the requirements of national
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standard JG/T 286-2020. The ink coating prepared according to the preferred ratio builds up a uniform and rich conduc-

tive network inside the ink, which greatly enhances the conductivity of the ink and contributes to the excellent electro-

thermal property of the ink.
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Fig.2 Effect of carbon nanotube
size on ink property
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on resistivity and temperature

[K A5 EYE Yy R*
F, BH 2% v, =2 791.78x,7"% 0.996 1
IR y, =46.88¢l 779 _68 28 0.999 9

ME 2 AT, 7EMERZET, A SRk
BIFRHE R ARG, I 8 2 A0 L BH AR 2 1K
SRR G o LR RO A T SRR R — S B
BT, R A R R AR LN, R
PR R R N R 45 A RE S . R TR
TR 40 KA 1Y T —E I, B2 A5 B 4 K A I
RS RN, SRR R BI Bl 22 kN, A8
W Z SRR A A I BE 2 >, I, TELRZE
HRRA 2 1Y) S R I O B A BT D A AR TR
Z S AE AR, 22 M i 2R 14 2 A e BH R 4
Ko FHEARTS (R RE A R 9 OK A A AR 3
THT A B I T R R I TR R YA B R R,
FHAE AR R 25 nm Bl 44 2K 487 i £ 00 7 55 00 T R et
TE 10 V HLJE T e 300 s 7] 354 158.13 °C, 50 nm
TR M ERIA T 84.13 °C, 100 nm RN K 4 i &
IAF] 50.45 °C, {H 150 nm B 2409 K B il 45 19 5 H il AR
R A, WA E LA KA, 5 LR,
ARSCHEBEE R 25 nm WIRGOKREE W E AR T
HLIH SR 1) R EOR 2 —

22 SHEMRELMNHELZESHEMEN
1

[ 5 B T B A BN 1.5% . ZK PR TR TR AR G o
IR 5.25%, BUBIRIVCKE 50 B, 5
Feah A PR AUKRE S A SmITELy 5100 411,
312,203, 114H10:5 Kl —RFN PG,
IR 5 OB EE X I AR 2 SRR, E X
x3 A BRIGTE S R P ) R 408k, R ExpDec
BRI RAE (s ) BEATARRAEIIG, LHA ihLk
WK 3 s,

AR AE S L SEURE P G TR RO VR 2 A B R
AL RIS

y, =135 _1 1067 1020 R? =0.999 7

PR A IR 99.97%, A K RE R, B m]
JH A T AS ) P B %o 3ol 28 4% 2 riL LR A 2 0 o X 6 41
Fict B 7 28 U 23 1) P BEL R BRI AT B 2 229007,
22 FiR

FH2E 2 AT, ¥R 250 0.760, P<0.05, R=0.96,
R, S BURE A L EE X I 28 34 2 14 R BH R A7 A k25
S, DL ORI E EAE R R R A i B R M A
B RPE

1.6 0.4
- o H BH T AR
)
12 & 02} . e e W
g =
S # 0.1}
0.8
g 0
K
0.4
0 1 1 1 1 1 1

5:0 4:1 3:2 2:3 1:4 0:5
m (RYORE) m (AEME)

3 BRAOKAE 5 A S i it L il 25
FEL BEL 3 A 5 i)
Fig.3 Effect of carbon nanotube to
graphene mass ratio on resistivity of ink
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