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Research Progress on Manufacture of New Energy Devices by Inkjet Printing

GONG Zhiyuan, ZHU Zhongqi, LI Ziyong, QU Piao, RASAKI Sefiu Abolaji, LIU Changyong, LAO Changshi, CHEN Zhangwei
(Additive Manufacturing Institute, Shenzhen University, Shenzhen 518060, Guangdong, China)

Abstract: The manufacture of new energy technology and devices is one of the effective ways for sustainable development. Most of
the existing materials used in new energy devices are based on ceramics and composite materials, efc.. The efficient and reliable
manufacture is to obtain and use high-performance devices. This paper represented the performance requirements of ink-jet printing
technology in the preparation of new energy devices, and reviewed research progress on ink-jet printing technology in the
manufacture of new energy storage devices (i.e., supercapacitors and lithium ion batteries) and new energy conversion devices (i.e.,
solar and fuel cells). In addition, some problems and the corresponding solutions to the problems from raw materials to printing
technology were also discussed, and the future development on inkjet printing of new energy devices was forecasted as well.
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Table 1 Materials and their functions in the preparation of inks using dispersion method

Composition Material

Function

Target Material Ceramic particles, metal particles, polymer fluids, etc.

Solvent Deionized water, alcohols and other aqueous organic solvents
Dispersants PEG, PAA, Terpineol, Sodium citrate, anhydrous, efc.
Surfactant Tritonx-100, EFKA, efc.

. pH regulators: NH;-H,O, NaOH
Other additives

Drying agent, preservative, efc.

Homogeneous deposition on the substrate surface to obtain the
desired structure and properties

A carrier for stable storage of various other materials within the ink
Disperse different types of material particles according to different
dispersion principles

Adjust the surface tension of the ink

Improve the stability, drying rate and storability of the ink
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(a) Jetted ink droplets on substrate and the drying schematic
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(b) Coffee ring stains occurred during inkjet printing!
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Fig.2 Schematic of inkjet printing process and coffee ring stains
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(b) Printed results and microstructures
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Fig. 3 Inkjet printing of SiNP cathode on copper foil using nanosize Si powder-based ink (red, white and black scale bars represent

3 ¢m, 5 cm and 500 nm, respectively) %
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Fig. 4 Inkjet printed flexible graphene/TiO, electrode for
lithium ion battery!*
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(c) Cross-sectional SEM image of the printed solar cell according to Fig. 8

5% 5 4T ENTE 1) £ 6 iE M 2 A 1R 2 N
FTo FHTKPH B8 IR IS £ AR R LB iAo 7]
VY BRAEARE i, DRI AT LSIEI Ak 23.7% 143k
R Mathies 2558 1o w5 ST EIHI & T A K
MAPDI ; WS Z, I 2 AL EE AT LA S =T BN
IR Z R & . [FIRHICAL 7 SR 4T B S AR
WS I AR, SRS R s T S R R
5 480 nm, HINFEEHNEL 113%. Li 505N
CH;NH;Pbl; 21 HE5 2 ENRILE TiO, K L, &
AL G AR 2 B A R BRI etk Rg .
AML.S MRRSFAE N D)2 A ] 12.3%.

AR, WA R HARA R & F AR IR SR AR
(IR e PE AN BT 7T . Xie P79k
T SR AT EDAE A ERAT K FH B FE it i) £ 7 BH AR g K

AgNW (110 nm)

PEDOT:PSS (320 nm)

Active layer (550 nm)

AgNW/ZnO (110 nm)
Glass substrate

FET ITO 1935 B HH2  Maisch 25 15% F mt 8247 Ep
7 PEDOT:PSS ENRIAKARZ R 1 B,
wE 7 Fros. HAMBAMESRE T RIFKHESHE
FE R T4, BE H & 1 em® F 43%K )R 4
342, T8 I B WK BH g Lt AT A Ak 2 1) B
FifH .

y |AgNW top electrod§
__[PV2000:PC,,BM

| AgNW bottom
\ electrode

b |Ag contact pad

(b) Layout schematic of a semilucent solar cell with AgNW electrodes

50

Transmittance/%

400 500 600 700
Wavelength/nm
(b) (d) Measured transmittivity of the packaged device
Bl 7 AW EAT D% W SR A K B i )
Fig .7 All inkjet printed semilucent solar cell with AgNW electrodes

[53]

28 (AgNW)TI S FEAR 1R 77 v, J 3 4 N 3R 20 W0 Jig
(PED# )2, A B FRACEIE 1t )2 5 T H A 1) HE s v
AN#2g, [RIA R DRI 2 AgNW HEAR = A2
(R 4k 2 0 ko Wi 25 P8V 3w SR AT B &% T
CH;NH;Pbls 44Kk (A5 KA K FH RE HL it Al . 5 A
KA R S K ) 4 B AR L, X PR A F A AT 3RS
5 11.6%M D3, R mAs il %% = AU £k
W KBHAE ) T2 HE B,

R WK A BE HL M (PCS) 2 3T B8 4 76 K FH AE
WA 55— N, B 5 TEHUK R A
FIREEALHLEIR, B8 JEIR T AR fE it
AT L] . SR AR BH BE FLtE VA AL B R
Hilit, 4G HMRFIHER S, BA SR RSA K
H & H v i 3 PR R T 552



. 862 CRERR Eh2230)

J Chin Ceram Soc, 2021, 49(5): 855-866

2021 4

hV ”A
4.7 eV
O— s0cv

ITO |PEDOT: PSS

PCBM Houmg

Polymer/PCBM Ca/Al

B8 KAV R IS AT AL 5 )
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