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Research Progress on Key Materials and Technologies
for Secondary Batteries

Junda Huang, Yuhui Zhu, Yu Feng, Yehu Han, Zhenyi Gu,
Rixin Liu, Dongyue Yang, Kai Chen, Xiangyu Zhang, Wei
Sun, Sen Xin, Yan Yu, Haijun Yu, Xu Zhang, Le Yu, Hua
Wang, XInhua Liu, Yongzhu Fu, Guojie Li, Xinglong Wu,
Canliang Ma, Fei Wang, Long Chen, Guangmin Zhou, Sisi
Wu, Zhouguang Lu, Xiuting Li, Jilei Liu, Peng Gao, Xiao
Liang, Zhi Chang, Hualin Ye, Yanguang Li, Liang Zhou, Ya
You, Peng-Fei Wang, Chao Yang, Jinping Liu, Meiling Sun,
Minglei Mao, Hao Chen, Shanging Zhang, Gang Huang,
Dingshan Yu, Jiantie Xu, Shenglin Xiong , Jintao Zhang,
Ying Wang, Yurong Ren, Chunpeng Yang, Yunhan Xu,
Yanan Chen, Yunhua Xu, Zifeng Chen, Xiangwen Gao,
Shengda D. Pu, Shaohua Guo, Qiang Li, Xiaoyu Cao, Jun
Ming, Xinpeng Pi, Chaofan Liang, Long Qie, Junxiong
Wang, Shuhong Jiao, Yu Yao, Chenglin Yan, Dong Zhou, This paper is devoted to reporting the important research progress made
Baohua Li, Xinwen Peng, Chong Chen, Yongbing Tang, in the context of secondary batteries to date. First, the basic
Qiaobao Zhang, Qi Liu, Jincan Ren, Yanbing He, Xiaoge electrochemical theory of secondary batteries will be explained, then
Hao, Kai Xi, Libao Chen, Jianmin Ma secondary batteries of different systems and the corresponding key
materials will be discussed in detail, and finally, common electrode
process characterization technology for battery research will be
doi: 10.3866/PKU.WHXB202208008 introduced.
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Progress in the Development of Colloidal
Quantum Well Light-Emitting Diodes

Baiquan Liu, Huayu Gao, Sujuan Hu, Chuan Liu

This review discusses the recent progress in the development of colloidal
quantum well light-emitting diodes, highlighting the current challenges and
doi: 10.3866/PKU.WHXB202204052 possible future opportunities.

Acta Phys. -Chim. Sin. 2022, 38 (12), 2204052

w3 ARTICLE

BREHERKEYHEROIIR: LRAOSTF

7728 ra NN N
Bk, KK, TIX, ik, RIFE, %, u SSAS-C.;” +°“

'ﬁ'gi &, ﬁ%ﬁ?‘\{' Glycerol _—

HO. _OM

Experimental and Molecular Dynamic Simulation SR— ‘ M%c\

of Droplet Deposition on Superhydrophobic Plant ‘.”G‘:%

Leaf Surfaces Low energy
Chong Cao, Pei Zhang, Lidong Cao, Mingxin Liu, . .
Yuying Song, Peng Chen, Qiliang Huang, m
Buxing Han

Phus, Chim. Sin 3020, 381232207006 Experimental and molecular dynamics simulations revealed that bio-surfactants
deta Ehys: ~Chim. §in. 2022, 36 {12), and glycerol enhance the dynamic deposition of droplets on superhydrophobic/
doi: 10.3866/PKU.WHXB202207006 hydrophobic plant leaf surfaces through hydrogen bonding interactions.
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Citronella Oil Nanoemulsion: Formulation,
Characterization, Antibacterial Activity, and
Cytotoxicity

~@ Emulsifier §§ Water

Zhiyang Chen, Yating Tang, Ze Lii, Xiaohan Meng, ®  Citonella oi
Qianwei Liang, Jianguo Feng i

Phys. -Chim. Sin. . . . . S
dcta Bl ~Chim.Sin 28225 36:(12), 2205053 The citronella oil nanoemulsion was prepared by a high-energy emulsification

doi: 10.3866/PKU.WHXB202205053 method for the control of agricultural pathogenic bacteria.
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Versatile Performance of a Cationic Surfactant S CH & g i
Derived from Carbon Quantum Dots ’ ‘::
Jian Yang, Chen Lei, Xiang Liu, Jian Zhang, 0+
Yudie Sun, Cheng Zhang, Mingfu Ye, Kui Zhang > - s
Surfactant derived from g i
carbon quantum dow % 3.30 1.650.83 0.41 0.21 0.10

Concentration (mg mL™")

Adta Flgs, =Chim. S 2002, 36 (12), 2111030 A novel cationic surfactant derived from carbon dots is synthesized, which owns

doi: 10.3866/PKU. WHXB202111030 versatility in surface activity, fluorescence and antibiosis.

PtRuAgCoNi Fiffi & & 90K BORL R B AL AL
5-¥2 P LR RE

Wi, T, L%, Bk, ENE, 2K,
BRF, AR, RET, TXE, X6,

T 4 % 5 P
W ™

FDCA
...,, surfactam Loaded on carbon .
\‘q exchange \ Surfactant removal

a\\‘

trocatalytic

oxidation

oé\ﬂf]/\oro
HMF

PtRuAgCoNi High-Entropy Alloy Nanoparticles
for High-Efficiency Electrocatalytic Oxidation of
5-Hydroxymethylfurfural

Yan Yang, Bowen He, Hualong Ma, Sen Yang,
Zhouhong Ren, Tian Qin, Fagui Lu, Liwen Ren,

Yixiao Zhang, Tianfu Wang, Xi Liu, Liwei Chen Surfactant-free PtRuAgCoNi high-entropy alloy nanoparticles with the

uniformed morphology and unique core-shell structure display enhanced
catalytic performance in the electrocatalytic oxidation of 5-hydroxy-
methylfurfural to 2,5-furandicarboxylic acid (FDCA) than the commercial
doi: 10.3866/PKU.WHXB202201050 monometallic Pt catalyst.

Acta Phys. -Chim. Sin. 2022, 38 (12), 2201050
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In203-Modified Three-Dimensional Nanoflower
MoSx Form S-scheme Heterojunction for
Efficient Hydrogen Production

Hongying Li, Haiming Gong, Zhiliang Jin

ON
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Acta Phys. -Chim. Sin. 2022, 38 (12), 2201037 Three-dimensional nanoflower morphology and heterojunction structure
doi: 10.3866/PKU.WHXB202201037 effectively promote electron transport.
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Graphene Photonic Crystal Fiber-Based Fluid
Sensor toward Distributed Environmental

Monitoring

Nianze Shang, Yi Cheng, Shen Ao, Gulimire Tuerdi,
Mengwen Li, Xiaoyu Wang, Hao Hong, Zehui Li,
Xiaoyan Zhang, Wangyang Fu, Kaihui Liu,
Zhongfan Liu

Using CVD-grown graphene photonic crystal fiber, a new type of fiber sensor is
developed. ppb-level sensitivity for NOz is obtained, which is attributed to the
interaction between the adsorbed molecules and the light adsorbed by graphene.

Acta Fiyys. ~Chim. Sin. 20225 35 (12), 2108041 This prototype has the potential for developing optical fiber-based distributed

doi: 10.3866/PKU.WHXB202108041 environmental monitoring.
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