: FEFHMAFTWES Eh: AFTUWHIRHERAR fEAIFs 55N 20954239

o(®

- _4
KB PEATLFSMI100EF
The 100th Anniversary of the Founding of CIESC
[ #IS \
| WEER ¥y

CN 10-1076/TK

Helpa O
Vol.11 No.6
Energy Storage Science and Technology

FRIZ i DT PERES IO FECTIFSST FENIFEEIETVERRST)

</
© 5
©
€ J
9] >
e ©
‘gt AN YR s
\ © 1 ~ - e~ ) ‘,-a" % ¢
- - ./J ). G )
s s ) ) D !
4 d J |
e/ ‘ ” X |
( " = - Jrg-———-—__'
s w/ J/D - J - N i = e 1
G i e ~ W
0 ] » L) - S l > .
. O
" 4 /C:} B ——
y " - ‘;J——-"“ \7/ i : J) L
" ! ‘ ’ .
./ P ) “’) % /, j’y
C A " 0 l — ’
Z, b -
e o
Y| p— .0
o,
9
) - =
o5
] _{
N
-
-

HAREERT: L0 ez a8 K adnsd
‘ -




> », » . 2 Nk Nk N2 N2 k2 ke 2 sk N2 2
AR R 8 B=E (HENESHA) 52
(LA IRPEE N

CHUNENG KEXUE YU JISHU
(2012 4 9 A+, HATD
PERZF SO BIEREYR (CSCD)
e LERT]  hEREAZO T
2022 FF5 11 A5 6 ) (L5 62 D
Vol.11 No.6 2022 %6 H 5 HiifK

R PEHTF S 100 B F

Ii[e) 2= 5
FEZEHR: iR
BlEERR: KEM
% A: Bk # e BEES
X OB Mt BZE
EFRZ 5 : ARMAND MICHEL
GUOZX WILLIAMS RA

W

I E5EeET _
. 2K 3 RETARR: TER
YRS EYd: okim Tk iy

B X FEER: EEA

BHEIEERA: BREE &=
BIEMEZRA: T RERE RAE
Hgie WRIEZ BBk
FRE O RN
VRREE KRR SkTIE
: BERE O EARR S FRokd
Hker By HET
HEY TR MW
AR FEE T
B W & WHoE
EAYYS IR I A
& ®BOoFE W F &
FOW R FEEM
M FRR PR
P RRHE RO
woR KR DRTH
sk wEIR I
205 S N s T N
B AR AR
G OE xR £ B
TR ERE EAMK
EHER ETH EEE
TN EIRE BT
xR M RME
RERE HEE MO
woE I T
(AN 713 I S
mEWR T B R 2
Rt HEPHE K R
G TRBROR  SkARI
AEHR  SKIEE  RilEEH
B BB A
Hok H R ORAFEHE
I/ = S S

ZANEZONEZONEZONEZONEZINEZINEZ N ZNEZINEZNEZ N

ST A 1 B R A A FlL Ak 2k
--------------- KA, K S, AAK, L4, K L, x)34L,
AR, RIK, BFA (1687)
S T Pt R = T IE AR L NCM IR R 73 e
--------------- kT, E R, ML, REM, THK, FET,
HEE, BIM (1693)
A 975 R R T R R A Bt L r 2 e ) B i)
------ I kb, B oy, ALEE, KPR, MR, KEF (1706)
B A T P88 X B 7 A i R 50 7 2 B R
........................... FFHE, R, £, R, )E;ﬁ,ﬁ,
# B, Bk (1715)

H
pali

SEHALE AR ST Tk
"""""""""""" E Hnﬁlz £§&5 #%}ﬁiéa ﬂ}:&’:'eiz Iij 7‘??7
ReedE, £ &, K 3% (1725)

........................ gjﬁlgg, % ,L%, ﬂ;lﬁx;ﬁ’ gﬁﬁﬂi’ é;@j—.%,
FAHE, TEB, 2B, # « 173D
FE 3 A7 W 5 P AR A 27 R E P 3 T -5 400 ol SR
o FAME, ATES, KR, ARTE, HEE, £« (1749
L Pt A A B T S A R YRS B
........................... ,.,—\"g;"g_.., z gé, Mc/\‘;k7 Z';E m (1760)
B T R Tt P R Y R 2 A e AR S
....................................... lZ)"’\ '%_‘7 @%Xé\, 5‘“1 lé*)-(‘(1772)
I A5 41 L b 2R 5 b A A 0
e BMBR, FOAK MBRAT, BRAE, & R, BAL (1788)
B B T B PR RO PR e
........................... XA, HIAE, ) 5%, AR & (1806)
S 2 S R A ] s LA 8 25 7 Fh
........................ 7 %7 ﬂ %, é;é;/_f_, Z’%/ﬁ;,ﬁ, ? ,ﬁ;’
KoMy, RAFR (1816)

Wb N Sk b N b N b b N2 b b S b N S b N b b S b N2 b b S b N S b S b S S b S b o S b N2k,

A DS DS S S S S S NS DS S S S NS S S S S S S S DS S S NS S S S NS S S S S S S S NS NSNS SN

7



INIZEN178X178N178N1 78N 178N 78N 175N 78BN 178N 1 78N (7.

A

g * ==
.) 35 d]‘:
A\

U

X
CEEXEXE
8 4% i
U

.) H R :
NEETEX:2
U

& £ % 8
/|

il o b
U

L %
:%ﬁ/ﬁi
% T 15 f4:
I\

U

) = N & 2
M it
.)\ En Rl
g% 7% B
SE AT R
1/

.\ 9I\ l%\ﬁ%i—
U
SESNEITRE:
f“iéé:ﬁF_IﬁE
(Eﬁﬁ&ﬂ%:
% ER%—TIS
S
b~ & &8 BB 1%
\
4E B £ #
JE H E H
Q

U

K\

/|

K\

U

Q

7

A\

/

K.

U

K

7

Q

<

& P EAWA S TR E &

P T H A AT PR 24 ]
FEA TS

R, 2=

(R RERFE S HARD) il
A5 Tl kAT BR 2 ]

Als 111

EM AR

AL ARIIX W R 13 5
100011

(010) 64519601/9602/9643

esst2012@cip.com.cn
esst_edit@126.com

esst2012
www.energystorage-journal.com
PR T RS S AL R A PR A )
NI RAT

A [E & HIBEUR G

80-732

¢ E BRI 5 S A R A ]

BM9110
SR 85 20170106 5
ISSN2095-4239

: CN10-1076/TK
: 010-64519601
: 9870/

: 983&7C/ Y]

AHIIE 408

EZINEZINEZ NN M2 MM NN

S S S S S S S S S, S S S S S S S S S S, S S S S S S S S NS SIS NSNS

7

B T R R RV 7 A LT ST T

..................... T E, W ¥, 5 4, % %, ¥4 (1822)
MR T HM R A AR
........................... FEHK, B W, R, REH, I
MR, AT (1834)
FET BRI BN 13 77 H i g BEIR S VAL T &
--------------- WETF, R, RIRA, F W, AALLE (1847)

% 1 F B I e 0 0 g v i [ SR PR 9
------ J AR, HAH, ARE, REE,
FUE AR - BE T BRI 10 75 V2 A0 L S
S$445, H &, M E, JUER, & 15, b (1865)
Sn#% NaNi,,Fe,,Mn,,,Sn O, LA kil 5 f FL AL 2214 e
KRR, EilE, FPGR, ¥ &, Kk, HALL,
B Y, BER, ik, B (1874)
£178 Na,V, (PO, F A 7 HL i IE B AT RH 1l 4 5 Rk
MY, MRAK, = R, #HBE, B E (1883)
BAES T B AE RERR & o b

¥ BB, ¥ EAR (1854)

........................ kP, BRI, THH, R T, Tk
B, TR, A FH R (1892)

AU I L A P o i [ A F

.................................... B2, IR, KAE (1902)
I ] 2 A Js 7 T LE AW T 5 23k

.............................. OBL, PR FA, AR OHE, A4k (1919)
BT Frii TR ST AL AR T AR K R &

.................................... I, F A&, TR, & E,

F R, e, TARE (1934)

A P ) 5 R P K S BT oKD (1 R A 1 M

........................ HHEE, R, EwE, KR (1947)
CoH,o~C Hy R A LR SAH A BHI # )  E RE

........................... B, A%, 2818, % & (1957)
AR TR - BARHT, TR, 9, KIEE (1968)

F TSR PR U 41 Bt R SR AL B BB T 7T
Fk, B OE, AR, iR, e, & R (1980)

S X R TACN & R R S A 2 H b
........................ 2 FjiE, %ﬁ.& Kobbokl, Z/73# (1988)

& LNG ¥ fig ) ORC B R AL = T il BE R Ge 70
........................... HEH, Zrg, }j‘i;{;é/é" #£ (1996)

PUAEZLE| cecnneeriiiiii (1692)



Energy Storage Science and Technology
Vol.11 No.6 (Sum No. 62) Jun. 2022

Special issue on Chemicals and Energy Storage

Contents

The effect of B,O, modification on the electrochemical properties of LiCoO, cathode
................................................................... WU Yida, ZHANG Yi, ZHAN Yuanjie, GUO Yagqi, ZHANG liao, LIU Xingjiang,
YU Hailong, ZHAO Wenwu, HUANG Xuejie (1687 )
Research progress of nickel-rich ternary cathode material ncm for lithium-ion batteries
......................................................................... ZHANG Yan, WANG Hai, LIU Zhaomeng, ZHANG Deliu, WANG J[adong,
LI Jianzhong, GAO Xuanwen, LUO Wenbin (1693)
Effect of lithium acrylic-coated nature graphite on its electrochemical properties
--------------------------------------------------- WANG Can, MA Pan, ZHU Guoliang, WEI Shuimiao, YANG Zhilu, ZHANG Zhiyu (1706)
Study on the effects of carbonization temperature onlithium-storage kinetics for soft carbon
------------------------------------------------ WANG Yuzuo, DENG Miao, WANG Jin, YANG Bin, LU Yinli, JIN Ge, RUAN Dianbo (1715)
Recent advances in composite lithium anode under practical conditions
------------------ SHI Peng, ZHAI Ximin, YANG Hejie, ZHAO Chenzi, YAN Chong, BIE Xiaofei, JIANG Tao, ZHANG Qiang (1725)
Mass production of SiO, @C anode material in gas-solid fluidized bed
................................................................................ XIAO Zhexi, LU Feng, LIN Xianging, ZHANG Chenxi, BAIHaolong,
YU Chunhui, HE Ziying, JIANG Hairong, WEI Fei (1739)
The analyses and suppressing strategies of silicon anode with the electrolyte
........................................................ YU Chunhui, HE Ziying, ZHANG Chenxi, LIN Xianqing, XIAO Zhexi, WEI Fei (1749)
Recovery and resource recycling of graphite anode materials for spent lithium-ion batteries
....................................................................................................... YAN Qiaoyi, WU Feng, CHEN Renjie, LI Li (1760)

.......................................................................................................................... OU Yu, HOU Wenhui, LIU Kai 1772)
Research progress of polymer electrolyte for solid state lithium batteries

...................................................... ZHOU Weidong, HUANG Qiu, XIE Xiaoxin, CHEN Kejun, LI Wei, QIU Jieshan (1788)
Cycle performance characteristics of soft pack lithium-ion batteries under vacuum environment

..................................................................................... LIU Hangxin, CHEN Xiantao, SUN Qiang, ZHAO Chenxi (1806)
In situ solidification of flame-retardant lithium-ion batteries by y-ray irradiation

--------------------------------------------- SHEN Xiu, ZENG Yuejing, LI Ruiyang, LI Jialin, LI Wei, ZHANG Peng, ZHAO Jinbao (1816)
Intelligent fire protection of lithium-ion battery and its research method

............................................................................... D]NG Yl, YANG Yan, CHEN Kal, ZENG Tao, HUANG Yunhul (1823)
Integrated sensing technology for lithium ion battery

------------------------------------------------- XIN Yaoda, LI Na, YANG Le, SONG Weili, SUN Lei, CHEN Haosen, FANG Daining (1835)
A data-driven state of health (SOH) assessment platform for vehicle power batteries

........................................................................ CHANG Zeyu, ZHANG Zhiqi, ZHANG Xiaodong, LI Li, YU Yajuan (1848)
Research progress on recycling technology of waste lithium iron phosphate power battery

..................................................... ZHOU Wei, FU Dongju, LIU Weifeng, CHEN Jianjun, HU Zhao, ZENG Xierong (1855)
Compact energy storage: Methdology with graphenes and the applications

.......................................................... HAN Junwei, XIAO Jing, TAO Ying, KONG Debin, LV Wei, YANG Quanhong (1866)
Preparation of Sn-doped NaNi,,Fe,,Mn,,.Sn O, cathode materials and their electrochemical performance

------------------------------------------ ZHANG Haoran, CHE Haiying, GUO Kaigiang, SHEN Zhan, ZHANG Yunlong, CHEN Hangda,

ZHOU Huang, LIAO Jianping, LIU Haimei, MA Zifeng (1875)



Nitrogen-doped carbon-coated Na,V,(PO,),F,cathode materials for sodium-ion batteries: Preparation

and electrochemical performance

......................................................................... ZHAO Yifei, YANG Zhendong, LI Feng, XIE Zhaojun, ZHOU Zhen (1884)
Technology feasibility and economic analysis of Na-ion battery energy storage

----- ZHANG Ping, KANG Libin, WANG Mingju, ZHAO Guang, LUO Zhenhua, TANG Kun, LU Yaxiang, HU Yongsheng (1893)
Advance in organics enhanced sulfide-based solid-state batteries

............................................................................................................. LI Yitao, SHEN Kaier, PANG Quanquan (1903)
Research progress of sulfur cathode in solid-solid conversion reaction

........................................................................................ ZHANG Hong, ZHANG Yang, ZHAO Yao, WANG Jiulin (1920)
Interface engineering of self-supported electrode for electrochemical water splitting

------------------------------------- WANG Peican, WAN Lei, XU Ziang, XU Qin, PANG Maobin, CHEN Jinxun, WANG Baoguo (1935)
Electrocatalytic performances of Ru nanoparticles supported on carbon nanotubes by colloidal solution for

synthetic ammonia

............................................................................... XIE Chenglu’ HUANG Xiankzm, KANG Lixia, LIU Yongzhong (1948)
Thermodynamic properties of C;H,,-C,,H,, mixed alkane system phase change materials

....................................................................................... JIANG Chengyl, ZHONG Zunrul, WUZldE‘, PENG Hao (1958)

.............................................................................. FENG Jinxin, LING Ziye, FANG Xiaoming, ZHANG Zhengguo (1969)
Numerical study on cooling enhancement of micro devices by designing turbulence based hollow micro pin-fin arrays
with lateral holes

......................................................... WU Xiaoling, ZHOU Tao, LIU Yuzhao, DU Yanping, CHEN Huiping, LI Shun (1981)
Analysis of the dynamic distribution parameters of a solid sodium chloride column heat exchanger

..................................................................................... WU Yuting, KOU Zhenfeng, ZHANG Cancan, WU Yivang (1989)
Analysis of novel liquefied-air energy-storage system coupled with LNG cold energy and ORC

.............................................................................................. SU Yaogang, WU Xiaonan, LIAO Borui, LI Shuang ( 1997)

A B
N T BRI TI g AR RAT TAERT R T, HERERHRE BRI LRt RE, ATICA “ 77 EdE R
4i (China Info) HFACIATIRE” . “hEZARMT GERO 7. BT AR TIRF RS, B —Hd g g — 0
AN EREITIEAE B, N R SRS BRSSP, B ERARIN A ], AT o 2 40
B, ATUBTA R AL E TI AR RS LIRSS AR, ASFE ST o AT B A R SO B R, L 3T
HIZE B e AAT], HFRERE SCATR -

Superintended by  China Petroleum and Chemical Industry Association http://www.energystorage-journal.com

Sponsored by Chemical Industry Press Co., Ltd., The Chemical ~ Published by Chemical Industry Press Co. Ltd.
Industry and Engineering Society of China Editorial Director WAGN Xiao XI Xiangli

Editor in Chief  HUANG Xuejie Executive Editor XI Xiangli

Edited by Editorial Department of Energy Storage Science
and Technology (No.13 Qingnianhu South Street, Printed by Zhuozhou Banrun Co., Ltd.
Dongcheng District, Beijing 100011, China) ISSN 2095-4239

Tel +86-10-64519601/9602/9643 CN 10-1076/TK

E-mail esst2012@cip.com.cn; esst_edit@126.com Price $98

T O > O OO0 >0 <0< OO0 O<——>



