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2. Tailoring the theology of suspensions is an essential and
persistent issue form many applications, especially three-
dimensional (3D) printing. Colloidal suspensions of ceramic

powder (Al,O;) dispersed by a special thermosensitive dispersant

(poly(acrylic acid)—poly(N-isopropylacrylamide), PAA—PNIPAM)

were designed, which underwent a remarkable fluid-gel transition
in response to thermal stimulus due to the phase transition of the
graft chains (-PNIPAM). 3D periodic structures with a fine size
of 100 um were assembled by 3D printing.

[1] ACS Appl. Mater. Interfaces 2015, 7, 26131-26136
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4.1 EINHFEERERNEFAS

$Z: Vanadium-based materials have been considered as the high promising
cathodes for aqueous zinc ion batteries (ZIBs). Nevertheless, the dissolution of
vanadium, the structural instability and the poor cycling stability largely
hindered their applications. Metal organic frameworks (MOFs) and their
derivatives attracted wide attention for their large specific surface area and
structural tunability. Herein, MOFs derived-VO,:Zn,V,0, (MVHA) as organic-
inorganic hybrids were constructed by the in-situ substitution method. The mixed
valences of V4 and V>* between VO,(B) and Zn,V,0, were helpful to improve
the electronic conductivity of MVHA cathode, and MOF-5-V acted as a physical
barrier to inhibit the cathodic dissolution attributing to the particular organic
frame structure. The obtained hybrid electrodes could deliver a high specific
capacity (312.7 mAh g'! at 1 A g'!), and excellent long-term cycle stability
(141.2 mAh g1after 1000 cycles at 10 A g'1). Assistant density functional theory
(DFT) calculations indicated that it has an ultra-low diffusion barrier of 0.32 eV
for optimal Zn2" diffusion path in MOF-5-V. The intriguing idea of in-situ
compositing vanadium oxide and MOFs derived material opens up a new
research direction for high-energy secondary batteries.

Rapid ion extraction/ insertion Enhanced electrode stability

Increase the contact area with electrolyte

H @zn @v "o @C

Graphical abstract

[1] Journal of Materials Science & Technology 145 (2023)
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