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Abstract: Metal deposition plays a critical role in the fabrication of functional materials and devices. Conventional metal
deposition techniques have significant limits on their compatibility with materials and required working conditions, which
cannot satisfy the demands of modern manufacturing. Polymer assisted metal deposition takes advantage of the unique physi-
cal and chemical properties of polymers to modulate metal deposition, which features mild working conditions, great compati-
bility with various materials, as well as the ability to tune products’ composition and structure. Base on this approach, re-
searchers have obtained a number of functional metallic units and metal-polymer composites, which lead tremendous achieve-
ments in the field of wearable soft electronics, energy conversion and storage devices, and electrical sensors. The present
work contains a detailed review on the above work and elucidates the physical/chemical mechanism of polymer mediated met-
al deposition. Examples on representative polymer assisted metal deposition approaches and their applications are intro-
duced. A perspective is provided at the end of this review on the potential developments of this field in the near future.
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Fig. 1

Continuous metal deposition based on the physical property of polymers: (a) fabricating micro-electrodes by fused deposition modeling

using silver particle containing polymer, scale bars: 200 wm (top) , 2 mm (bottom) {2} (b) one example of fabricating micro-circuit by

reactive silver ink 2 , (¢) another example of fabricating micro-circuit by reactive silver ink %) , (d) mechanism (left) and applications

(right) of surface metal deposition assisted by photopolymers
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Fig. 2 Polymer assisted preparation of metal nanoparticles: (a) polymer-metal nanoparticles composite membrane! ! , (b, ¢) tunable metal
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Fig. 3 Metal deposition based on the chemical property of polymers: (a) dendritic nanoparticles synthesized by photochemical reac-

tions'®? | (b) scheme diagram of polymer assisted deposition and metal oxide films prepared by polymer assisted deposition
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Fig. 5 Metal deposition based on polymer assisted photochemical deposition (PPD) : (a) scheme diagram of the mechanism of pPDI®T
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Fig. 8 Energy conversion and storage devices prepared by polymer assisted metal deposition: (a) triboelectric nanogenerators
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