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A corrosion inh
irreversible lithit
batteries

Vortex-based soft n
ultrastable permeat
frequencies

Highly anisotropic Fe;C microflakes
constructed by solid-state phase transfor-
mation for efficient microwave absorption
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‘With the approaching of an electrified era, rechargea
been widely adopted, which greatly change the pat
and industries'. To satisfy the multiple concems of
ment, and resource*, expeditions on novel and pow
tems boom™”. Lithium (Li) metal batiery emerg
generation energy storage technique, which holds |
through the specific energy limit (- SO0Wh kg ) of ¢
tery systems*. Substantial progress has been madk
ment of Li metal batteries by tackling the typical
reactive Li metal, mainly including Li dendrite growt
of inactive Li", and unstable dectrode/dectrolyte i
ever, the stability and lifespan of Li metal batterie:
midable ¢hallenges, which are highly related to the |
associated with incomplete Li stripping, interface
comasion behaviors.
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Soft magnetic materials with stable permeabilcy () produc
nating magnetic flux under magnetic fields driven by cure:
serve as the fundamental materiaks for basic dectronic comp
such as inductor and transfomer'. In the newest more than
integrated circuit packaging technologies, PCB-embedded ind
above 100MHz are designed”, which require soft magnetic m:
with stable permesbility at such high frequency. Various Fe
magnetic alloys with good sttic magnetic properties, ie
saturation magnetization (M.>200 Am*/kg) and high initial

ability (i4>10000) have been developed”. However, soft mi
materials are subject to working under akernative field, and th
fundamental requirement is a suitdble permeability at worki
‘quency from engineering perspective. Traditional Fe-based mi
alloys suffer disast ous permeability “collapse” abave kilhertz

Tinsthute of Advanced Magnetic Matedsie, Collage of Materiale and
“Depariment of Blaetrenies nd Information, Hangzhou BSns Unve

Nature Commu nications | (2023)14: 8268

Hature Commu nications | 2024)15:2238

Rongzhi Zhao D22, Tong Gae'®?, Yixing Li®™ , Zhuo Sun®, Zhengyu Zhang®,
Lianze Ji", Chenglong Hu', Xiaclian Liu®, Zhenhua Zhang', Xuefeng Zhang @' &
Gaowu Qin®*

Recsived: 14 March 2023
Accepted: 30 January 2024

Published online: 19 Febru

Soft magnetic materials with flake geometry can provide shape anisotropy for
breaking the Snoek limit, which is promising for achieving high-frequency
ferromagnetic resonances and microwave absorption properties. Here, two-
dimensional (2D) Fe,C microflakes with crystal orientation are abtained by
solid-state phase transformation assisted by electrochemical dealloying. The
shape anisotropy can be further regulated by manipulating the thicknessof 2D
FesC microflakes under differentisothermally quenching temperatures. Thus,
the resonant frequency is adjusted effectively from 9.47 and 1156 GHz under
isothermal quenching from 700 “C @ 550 °C. The imaginary part of the
complex permeability can reach 0.9 at 11,56 GHz, and the minimum reflection
loss (RLmin) is ~52.09 dB (1585 GHz, 2.90 mm) with an effective absorption
bandwidth (EAB... o) of 2.55 GHz This study provides insight into the pre-
paration of high-frequency magnetic loss materials for obtaining high-
performance microwave absorbers and ac hieves the preparation of functional
materiaks from traditional structural materials.

Electromagnetic (BM) interference has emenged as a crudial problem
with the rapid of high-freq

techniques and micro-miniawrization of elecronic information
devices, which has aroused the rapid development of EM wave
absorption materials™. Among all theseachievements, soft magnetic
materials occupy an imponant position in designing materials
because of their excellent magnetic loss abilities induced by high
saturation magnetization (M)*". However, their femomagnetic
resonance behaviors could be impeded by the contrdictory rela-
tionship between loss ability and frequency, known as the Snock
limit ({;~ 1f; = 44,0 Consequently, dielectric materials such as
carbon, MXene, and ceramic have been inroduced to obin satis-
Factory EM wave absorption at gigaheriz**%. However, an approach
10 cross the Snoek limit by manipulating the ferromagnetic materials
themselves is still lacking, thus limiting the development of high

frequency magnetic loss materiaks and the optimization of compos
ited materials.

Shape anisotropy, which & constructed through contrallable
prepartion processes, has been recognized as 3 promising pathway
to address this shoricoming®. The flake geometry could induce an
effective in-plane anisotropy in soft magnetic materiaks to break the
Snoek limit, which could optimize the magnetic lass ability at
gigaherz™ ¥, Under these guidelines, various soft magnetic materi-
als, such as flake like FeMis”, ZnCo 0, crystalline nanasheets™, flake-
like Smy Yo sFewr 517, CesFeuN microflakes”, and carbonyl iron
microfiakes”, have hoen investigated, in which their feromagnetic
resonance frequencies have been extended to gigahertr regions.
Nevertheless, it should be noted that their loss abilities, reflected
by the imaginary part of the complex permeabilicy (1), still exhibic
a decressing tendency as the frequency increases to the

Yinsttute of Advanced Mg netic Materisis, Collage of Materials and Environ

hental Enghesing, Ha
Latroratory for Arisotropy and Texture of Matesi ats (MOE) Sthoal of Materisls Scsence and Engin
>These authors contributed equalty: Rangzhi Zhao, Tong Gao. ™ e-mail: Ly xm i

Diargi University, Hargzhou 310012, Clina, "Key
sering, Northeastesn Univer sy, Shenyang 130819, China
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ZISO/TCLOTRESTTE R EESEEProf. Sik-Chol Kwonitbif,
ISO/NP 451 iR R NEZE RSB R (CD)MER

f&) 1so/rc107/sc9 N 32
-4

ISO/TC107/SC9
Physical vapor deposition coatings
Email of secretary: 1057717512@qq.com

Secretariat: SAC (China)

Resolutions of the 2nd meeting of ISO TC107 SC9, 2019, Asan, Korea

Document type: Resolution

Date of document: ~ 2019-03-01

Resolution 5/2019

ISO/TC 107/SC 9 noted the presentation by Dr. Zhen Shi (China) on a NWIP “Contact
Angle Measurement of Ambient Air Contaminated PVD Coatings” (ISO/TC 107/SC 9/N
27). ISO/TC 107/SC 9 decided to launch a 12 week CIB ballot when the draft is available.

P
ISO ISO/TC 107/SC 9 N 103
A v~

ISOITC 107/SC 9 "Physical vapor depositi ings”
Secretarial: SAC
Committee manager: Lin Yue Ms

Resolutions of the 3rd meeting of ISO TC107 SC9, 2023, Berlin, Germany

D type Document date Expected action
Meeting / Other Meeting: Bedin (Germany) 10 Oct 20232023-10-14 INFO

Resolution 03/2023

ISO/TC 107/SC 9 noted the answers to the comment on “ISO/AWI 4517 Physical vapor
deposition coatings — Contact angle measurement of metallic hydrophobic PVD
coatings" h ISOITC 107/SC 9 decided to progress the project to a CD
consultation ballot once the revised draft is ready.
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Rapid Hydroxyl Radica
Ultrathin Anatase TiO,
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MXMG Membranes

Wrinkled Titanium
Polariz throu

Lignocellulose-to-H, Ci
Quan Cheng, Yong-Jun Yuan,* Ru
Zongyan Zhao,* ZhenTao Yu,* a

} Con his: A5 onel 022, 12,2118-212

[l Mewics & More

Satocauiytc gnocelluone
remsins 3 hoge chulmge doe % the sbvenn
report the we uleathin snatase TIO; and
9455 exposed (001) facets (T10;-1)
photoctiytic bgnocellulose 1o, comvers.
oely provides abandant actwe stes for the
ho beefits phutogenerated charge tamfe
by theoretial cakulamons sad foresceace
the key species asdaton of bgaocs
(001) facets owng to the low activatng @
Netably, the highest photocatayte H, gene
were achieved, respectily, in 250 mil. of
wood chip aqeeous solution comsiting o 1(
31390 s was achieved in a-cellulose aque
S ighrthen ot o frmc T,
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Mengfan Ying, Rongzhi 2
Xianguo Liu, Huawei Roj
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Boosting Near-Infrared Emission in Spinel-Type Phosphor
via Oxygen Vacancy Engineering for Versatile Application

Yulong Ye, Yang Ding, Heyi Yang, Qinan Mao, Lang Pei, Meijiao Liu, and Jiasong Zhong*

"”W“l@xon("w"")m
with non-taxicity, outstanding thermal
Mﬂyﬁm‘mmoﬁub
the existence of detrimental O defects i
forbidden d.d transitions of Fe' lead te

thereby prohibiting the detrimental elec
incorporation can make the lattice of M.
transition of Fe**. Significantly, the obt:
higher emission intensity than that of \
MGOF: Fe'* can remain at 91.17% (36!
NIR emission of MGOF: Fe’* can be us
biological tissue detection, and food an
strategy can cortainly stimulate some n
designing high-performance phosphors

1. Introduction

DOI: 10.1002/adfim. 202405048
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In Situ Flash Synthesis of Ultra-High-Performance Metal Oxide
Anode through Shunting Current-Based Electrothermal Shock
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ABSTRACT: The synthesis of anode materils plays an important role in
determining the production eficiency, cost, and performance of lithium-ion batteries
(LIBs). However, a low-cost, high-speed, scalable manufacturing process of the
anode with the desired structural feature for practical technology adoption remains
clusive. In thic study, we propose 2 novel method called in situ flach shunt
electrothermal shock (SETS) which is controllable, fast, and energy-saving for
synthesizing metal oxide-based materiak. By using the example of direct
electrothermal decomposition of ZIF-67 precursor loaded onto copper foil suppart,
we achieve rapid (0.1~0.3 s) pyrolysis and generate porous hollow cubic structure 7
‘material consisting of carbon-coated ultrasmall (10=15 nm) subcrystalline CoO/Co
nanoparticles with controllsble morphology. It was shown that CoO/Co@N-C
exhibits prominent electrachemical performance with a high reversible capacity up to
1503.7 mA h g™ after 150 cycles at 02 A g™ 'and stable capacities up to 434+.1 mA h

g after 400 cycles at 2 high current density of 6 A g™, This fabrication technique
integrates the synthesis of active materials and the formation of electrode sheets into one process, thus simplfying the preparation of
electrades. Due to the simplicity and scalability of this process, it can be envisaged to apply it to the synthesis of metal oxide-based
materials and to achieve large-scale production in 2 nanomanufacturing process.

KEYWORDS: CoO/Co@N-C, shunt-clectrothermal shock: (SETS), in situ, ultrafast synthesis, anode material

However, the actual performance of TMOs is much lower
than expected as their capacity rapidly decays even at lower
current rates due to disintegration/fragmentation of the
electrode material as a result of significant volume changes
during charging/discharging, and scientists have proposed the

| INTRODUCTION
With the rapid development of science and technology, the
requirements for energy in fields such as portable clectronic
devices and clectric vehicles are increasingly demanding
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