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Abstract

Metal conductors are indispensable element for most future soft electronic devices. One critical
challenge in this field is how to fabricate highly conductive, adhesive, smooth, and soft metal
conductors at low temperature under ambient conditions, and preferably in a roll-to-roll manner.
Conventional metal nanoparticle inks fall short to satisfy these requirements because of their
relatively high processing temperature, rough surface, and poor adhesion, especially for easily
oxidized metals such as Cu. Our laboratory recently develops Polymer-Assisted Metal Deposition
(PAMD) to address this issue. PAMD allows ambient fabrication of flexible, foldable, stretchable,
compressible, and wearable metal (especially Cu) conductors with very high conductivity. This
talk will briefly discuss the fundamental chemistry of PAMD, the printing with PAMD, and their
applications in several soft electronic devices.

i Steps:

a 7
; k —ATS
m’\-"o% /«B\ modification of substrates with

anchnrmq polymers

imm
the poly

n of catalytic moieties in

—N' CI ayer

w i ® electroless deposition on the catalyzed }
areas H
Surface-initiated
,_\ \‘
Flexible and/or
stretchable
Shpds L
subslrates Polymer
Assnsted Metal
Deposition
Surface- (PAMD) Self-crosslinking
grafted FRP copolym
“
Matrix-assisted \\ n /“ / 3D stretchable
catalytic printing S~ N and compressible
(MACP) sponges
b ~
xo 3
0?
N
/

Figure 4: Schematic of Polymer-Assisted Metal Deposition (PAMD).

References

[1] Yu, Y., Yan, C., Zheng, Z.: Polymer-Assisted Metal Deposition (PAMD): A Full-Solution
Strategy for Flexible, Stretchable, Compressible, and Wearable Metal Conductors. Advanced
Materials, Vol. 26, No. 30, pp. 5508-5516, 2014.

[2] Li, K., Zhen, H., Niu, L., Fang, X., Zhang, Y., Guo, R, Yu, Y., Yan, F., Li, H., Zheng, Z
Full-Solution Processed Flexible Organic Solar Cells Using Low-Cost Printable Copper
Electrodes. Advanced Materials, VVol. 26, No. 42, pp. 7271-7278, 2014.



[3] Yu, Y., Zeng, J., Chen, C., Yang, Y., Zheng, Z.: Three-Dimensional Compressible and
Stretchable Conductive Composites. Advanced Materials, VVol. 26, No. 5, pp. 810-851, 2014.

[4] Guo, R, Yu, Y., Xie, Z., Liu, X., Zhou, X., Gao. Y., Liu, Z., Zhou, F., Yang, Y., Zheng, Z.:
Matrix-Assisted Catalytic Printing for the Fabrication of Multiscale, Flexible, Foldable, and
Stretchable Metal Conductors. Advanced Materials, Vol. 25, No. 24, pp. 3343-3350, 2013.

[5] Wang, X., Hu, H., Shen, Y., Zhou, X., Zheng Z.: Stretchable Conductors with Ultrahigh
Tensile Strain and Stable Metallic Conductance Enabled by Prestrained Polyelectrolyte
Nanoplatforms. Advanced Materials, Vol. 23, No. 27, pp. 3093-3094, 2011.

[6] Liu, X., Chang, H., Li, Y., Huck, W. T. S., Zheng, Z.: Polyelectrolyte-Bridged Metal/Cotton
Hierarchical Structures for Highly Durable Conductive Yarns. ACS Applied Materials &
Interfaces, Vol. 2, No. 2, pp. 529-535, 2010.

[7] Liu, L., Yu, Y., Yan, C, Li, K., Zheng, Z.: Wearable Energy-dense and Power-dense
Supercapacitor Yarns Enabled by Scalable Graphene-metallic Textile Composite Electrodes.
Nature Communications, Vol. 6, 7260, 2015.

[8] Yu, Y., Xiao, X., Zhang, Y., Li, K., Yan, C., Wei, X,, Chen, L., Zhen, H., Zhou, H., Zhang,
S., Zheng Z.: Photoreactive and Metal-Platable Copolymer Inks for High-Throughput, Room-
Temperature Printing of Flexible Metal Electrodes for Thin-Film Electronics. Advanced
Materials, Vol. 28, No. 24, pp. 4926-4934, 2016.


https://pubs.acs.org/doi/10.1021/am900744n
https://pubs.acs.org/doi/10.1021/am900744n
https://onlinelibrary.wiley.com/doi/10.1002/adma.201505119
https://onlinelibrary.wiley.com/doi/10.1002/adma.201505119
https://onlinelibrary.wiley.com/doi/10.1002/adma.201101120
https://onlinelibrary.wiley.com/doi/10.1002/adma.201101120

	专家简介摘要20190611_部分21
	专家简介摘要20190611_部分22

