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Abstract: With the deepening of the "Dual-Carbon" Strategy, lithium iron phosphate batteries
have become a mainstream new energy storage technology due to their high safety and long
cycle life, and their installed capacity is rapidly increasing. However, traditional liquid lithium
iron phosphate storage batteries face issues such as electrolyte stratification, intensified
interfacial side reactions, and thermal runaway risks under long-term idle conditions, which
will limit their further promotion and application in grid storage systems. Based on the novel
Li,SiO,@S composite material developed by our team at the Songshan Lake Materials
Laboratory, this study proposes a lithium-compensated gel-type LFP battery technology. By

Wi EHA: 2025-12-04; f&RisHHA: 2025-12-26.

EEWA: ) ARG BT IERTT A H AR5 E (2025A1515012904); [ 5K H AR EIL S (22409141,

F—EH: HH (1988—), Y, L, WS T bkl E-mail: yanyong@sslab.org.cn: BE{EE: TEA, WIFUGL, BT
B EM AR, E-mail: xjhuang@iphy.ac.an.

SIRASC: HH, HiCH, 3 IR AR AL A A8 b E R T S5 R[], ffeRl: 5HOR, 2026, 15(2): 321-332.

Citation: YAN Yong, TIAN Mengyu, HUANG Xuejie. Research and application of lithium-compensated gel-type lithium iron phosphate energy
storage battery technology[J]. Energy Storage Science and Technology, 2026, 15(2): 321-332.



322 ik

Bo% 5 R

PN
Ae

incorporating Li,SiO,@S into the LFP cathode electrode, this material functions both as a
sustained-release lithium reservoir and an electrolyte gelation initiator, significantly enhancing
the battery's cycle life and intrinsic safety. Experimental results demonstrate that the pouch-
type lithium-compensated gel-type battery with 1% Li,SiO,@S additive in the LFP cathode
exhibits optimal electrochemical performance: it achieves a capacity retention of 89.0% after
1000 cycles at 1 C rate and 45°C, and 100% capacity recovery after 7 days of storage at
55°C . Furthermore, the battery enables high-rate discharge at 4 C with 96.2% capacity
retention. Leveraging this technology, Dongguan Jiali Materials Technology Co., Ltd. has
developed the Model 71173 320 Ah gel-type LiFePO, energy storage battery cell. This battery
delivers significantly enhanced cycle life and safety performance compared with traditional
liquid LiFePO, batteries, providing an effective technical pathway to ensure the long-term and
stable operation of energy storage power stations.
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Fig. 7 (a) Discharge specific capacity over 1000 cycles at 1 C rate and room temperature for LFP||Graphite,
LFP + 0.5% Li,SiO,@S||Graphite, LFP + 1% Li,SiO,@$S||Graphite, and LFP + 2% Li,SiO,@S||Graphite pouch cells;
(b) Charge/discharge curves of LFP||graphite and LFP + 1% Li,SiO,@$||graphite pouch cells at cycles 1%, 500"
and 1000"

SN B TR Ak FL T TE fif BB R G0 B A% N FH 3 5
HRIRDL, X Bk R FERC AT 45°C 15
A E M. B8 IR T i 45°C 1 C i E
1000 & #E 3RS ELAR . 2 E LFP|| A S8 500 el
HA45°C 1 CH M LLA & 134.6 mAh/g(FT A th
R ENRE S HEREITH), 500 G G
tb %% & 121.4 mAh/g, & £ %X 90.2%. LFP +
0.5% Li,SiO,@S||f1 #. LFP + 1% Li,Si0,@S|| f
. LFP + 2% Li,SiO,@S||f1 52 = 41 %t Hi it 45°C
T 1 CHILA T b 25 & 4 il v 135.7. 136.8 i
136.1 mAh/g, 500 J& i ¥ J5 it B3 %5 & N 124.5.
126.4 F1126.0 mAh/g, X% s AR E N 91.7%-
92.4%. 92.6%; 1000 Ji & ¥ 5 I L L 5 & R
119.2. 121.8f11121.3 mAh/g, MR AEBHRIFEN
87.8%- 89.0% f1189.1%. HiEIGH AT, HT
FAL AR PR B S S R, R e L R R
PRI N S R, LR A A, F TR A SR R I
S A R

TR fis R eV A A /N B ST B BT, A FI R
RIS . K == R 6 3 50 A J5 1Y LFP
+ 1% Li,SiO,@S|| A s A i 47 71, 2, 3/

145
® LFP+0.5% LisSiO:@S|| A7 8 H it ji iy HL 2% it
140 | B LFP+1% Lis SiO, @S| A1 8 Hi il i L 2
A LFP+2% Li,SIO.@S|| 758 HIMLA L LA &
135 ® LFP|f s fib s LA &

1 1 1 1
0 200 400 600 800
RNk

1000

8 LFP||AZ£. LFP +0.5% Li,SiO,@S||AZ=. LFP +
1% Li,SiO,@S||G2. LFP + 2% Li,Si0,@S|| A=K aHE
#45°C 1 C 531000 BEFMBELLE=E
Fig. 8 Discharge specific capacity over 1000 cycles
at 1C rate and 45°C for LFP||Graphite, LFP+0.5%
Li,SiO,@S||Graphite, LFP+1% Li,SiO,@S||Graphite,
and LFP+2% Li,SiO,@S||Graphite pouch cells

4 CAFREZEABCENK, WE9 R, LFP + 1%
Li,SiO,@S|| i S| W H i 1 CIH Y M L F &
132.1 mAh/g, 2. 3 M4 CHHE L AR 9N
129.4. 128.3 f1127.1 mAh/g: Z Lt LFP|| 4 &1



%2 =]

AR BRI A B IR R LAk BE FE I BRI 7T 5 N 329

M1, 2. 34 CHBVIUE % & 7 il N 128.2,
125.3. 123.2F1117.2 mAh/g. BE% 7650 HA% Zm
K, LFP + 1% Li,SiO,@S|| 4 55 & Ha b &2 B0 T
EIERELS, 4 CTEERFEE96.2%, LTZt
LFP| [ 58 50 FEit(91.4%) -

—B= LFP+1% LisSiOs @S|| 47 5 Hith il o L 25 ik
140 |- —o— LFP|| f1 5 fit i b LU 25
1C 1C

130 Sagmn 2C 3 mEER
~ - | ]
g .......llllll l...........‘.....4.0......."
< 00000000,
E/ 0000000000
I8 120 |-
& ®eccceccte
sy

110

100 L L

0 10 20 30 40
T 1%

El9 LFP||G£. LFP+1% Li,Si0,@S|| A B =R
1. 2, 3MACHEEHBLEERE
Fig. 9 Discharge specific capacity at various rates
(1C,2C, 3C,4C)and room temperature for
LFP||Graphite and LFP + 1% Li,SiO,@$S||Graphite
pouch cells

Br 7 KOG A Esk, fgRe it B A&
WERREE, ) RGHMNGEREXT B 75 o i 75
SR AE 20 4F DA b, ESRAL RE VB ORI AF
fit R P o K 99 A O F ML TE B5°C il T A7
BEATAFAE MR RE IR IR AIE o R A7 i 2 IRl Pyt PR 35
Il SN R AR, S0 FEE RO P  EE, RIN
AR HIAR K. K LFP + 1% Li,SiO,@S)||
BB LI A S EE LFP| A 5 6 B L 7E 100%
SOCHREE T 55 CHAMTTIHHET R, /a2
FRAH G AT HEA WK, 4R WE 10 s
LFP + 1% Li,SiO,@S||f 28 0 Fa it v A il i 25 &
TRFFZ N 96.9% (45wl i B AT HI LA BB A S AH L),
Z: L LFP|| A SB CE HLN 95.3%.  7E 5 2L 1 34
HHB AR I A BB I E IR, LFP + 1%
Li,SiO,@S|| A 2 # A Ha yth 1 24 28 Ji J5 2% &k 2
WG 100%, FF7E J5 22 200 JE 18 30 H AR FFf e
Z: b LFP|| A A8 3R AL B A 24 60 Jil Jo 25 2k 52 31 i
KAENVIUE 1 99.3%, FRILH 0.7% (A 7] 1 75 i
R, ZERENREEES . SRR
B, WL, SiO@S )5, fEMkm iR,
AR B AT TR FF IR RE AR T, RE NS B I M 2 fif B

FLHLAE SR AP 00 T ox H A i O 25K

110
—8— LFP+1% Li, SO, @S||f7 # ttill HOb A LR %
105 —e— LFP| 4 Ml e 2 {3
HE 100 [ - - - e TS ———
%
g k
{@ 95 100%SOC
55°C fEfiti7d
90 |
85 . . . ,
0 40 80 120 160 200
B R

10 LFP||BZ. LFP + 1% Li,Si0O,@S|| A28
B 55°C 7 KSR F A ERETI MBS ERFERE
Fig. 10 Capacity retention during room-
temperature cycling of LFP||Graphite and LFP +
1% Li,SiO,@S||Graphite pouch cells after high-
temperature storage at 55°C for 7 days

2.5 320 AhBZiARE

BT LW, REEmaEm e R R A A
SER 71173 545 320 Ah Jise 1A i 82 2k 1 it 6 Ha b 1)
FR, FEmtnE 1 frs. B 11(c)71173 B S fig
HL I 2 0 0.5 P AEFRAMIR, A4 itk 1000 J& ik F
HERFFR 97.6%, i Y B G PR 32 ek 4 0 S5 4
TSl AS s, FI0 AR A FE It A9 31 75 i B 8 1A B
12000 /X (70% SOH). AHAL ] B = 5 7 Bl 1R K 2 H
M, BRI RE B DR T, TR A KR
Hahn, AlR g RE LG 1 IR AT I — LA b, B
E Rkt R R Ak oy B AP A . TEONEE
B e A FE It I AR VR A LB AR A e T WS s
RE FELIB A I 4ia B U2 B A A I R, RO H AR
FE T i 2 A

SXof J AR Tl B L s 5 LV 1) 22 A PR IEAT T 0 AT
RAE . HA5FE 1000 & J5 (19 i 7k LFP Hiith 5 2 L
LFP fi i Bt 7E 100% SOC AR A& N HEAT IR M, XF
A BEAT ZE R A B 3 AT (DSC)MIAR, - 45 5
Bl 12 fion . 2 b LFP fif 8 fLth bl A 38 — S il i
WA T 141.3°C, JHE N T79.27 mlg; AR HL b
bl Fr 8 — AN I IE AL T 146.2°C, RIVE R
58.72 mJig. —MihAy, SRRA B — AN RIEAR R
FAL I A7 A SE | B FA 7 A J P R0 2 A R S A i (R R %
THRE). WL R TR, BRI TR
FEAI L2 L LFP fif B IR 71 4.9°C, TR TR
25.9%. A A AE B S R AR HLAR T FBAR T A%
FRE T, RINHRIFRESE R, RR e il 2



330 fi#

RS R S

5 # A 2026 F5 15 %

PEREsERS  fHREHLIR

153 #r  3000-60007%

(a) (b)

11 (a) 71173 85 320 Ah FHIAREER SL ER i B

il FLESLFP JRIKLFPR%BE
CEN

f& s )iE 160-200 Whikg 180-200 Whikg

&=
>12000%K
g9

A — KL4f
R S5 = B A
“q:’f/t” ﬂ_lh% ﬁ %

tEFR; (b) Ak LFP fi#gE

71173745 ath 5 33 0. 5PAE PRI
110.0%

2 105.0%
*&"f 100.0%f
95.0%
90.0%
85.0%
80.0%

0 100 200 300 400 500 600 700 800 900 1000
fiE2

(c)
Sl RS LFP fifge

o JR AR ALl
o Z Ll

LR

M RERIRIT IR

R; (c) RIFBMSSELRMEIR 0.5 PEIFNIKE
Fig. 11 (a) Image of the Model 71173 320 Ah gel-type LiFePO, energy storage battery; (b) Performance
comparison between the gel-type LFP energy storage battery and commercial liquid LFP energy storage
batteries; (c) Comparative room-temperature 0.5 P cycle testing diagram of gel-type battery vs. reference battery

SRA% A BB E R IR A, D9 LA Aok g i st I 2
i J A R DR v 2 RS O T IR

0.8
— 2 LU LFPfifi fit FLIt
e G LFP fif fit LML
06}
5
= 0.4
gﬂ ' 79.27 mJ/g
% T,=1413°C
02t
58.72 mJ/g
0 T,=146.2°C
50 75 100 125 150 175
HWEC
12 FR{RLFP fi#gEEth A0S L LFP & 8E R 1000 B &

R E#HBSRBOR A ZRAMER ST (DSC) MK EiL
Fig. 12 Differential scanning calorimetry (DSC)
curves of anodes disassembled from fully-charged
gel-type LFP and reference LFP energy storage
batteries after 1000 cycles

3 & %

A TARTERIF R 1 —Fhog R e AR R 2k
PR RE R R o X A T TR R A PR I MR AR o
ZAMLISIO,@S E &k, Li,SiO,@S 7 Hi ith 78 7K
UG IA IR P RFEE o iR A sE s PERE,  RTORIR 4R T
PR TR A F I A A fir o RIS 5 RS 71
ECHIRE RN, TR T B AL BoR . F13k
S SR R R W], A B R IE AR S N 2%

Li,SiO,@S, Hith7E 7 ¥ AT 10 A, Li,SiO,@S
SRR TBOE TR, A7 i N 146.2 mAh/g e
F]152.5 mAh/g, F{RFFE 200 ATEATC 3 Jk . HL it
FE 78 JBCHLAE A i 75 rh 5 T A TR 10RR S 1 s A Fi A
JRZE, 1525 G BB BH BT RE SN o [RIBX) E
T AFLI,SIO@S WIS R AL it = iR 1 45°C R
R B AR FE A, 1% Li,SiO,@S I & K
RS EMIES o G & il, =ik
1000 A BB AR FF 3 94.4%, 45°C F 1000 J& 75 & {4+
F#%89.0%. [, 1% Li,SiO,@S % hn& it 4
HLIE 55°C 7 K il A7 fifs o I H SE A I A e 1tk
REMFFRMKERBHEMR TS . ET
Li,SiO,@S M A AR Bt A, e T 71173
A5 320 Ah iR B 2 Bk i Ak L v i Al i, AR A
fE GBI AR b, He et RKiERTt .
T HT TR 0 R A Tl IR R s i RV R b e e
K. Bttt BRAeAd s Ar T~ —
R JIERE R AR T Al SER R4, XHHES
R RE ML R R R B R .

£ = Xk

[11 CHEN Y Q, KANG Y Q, ZHAQO Y, et al. A review of lithium-ion
battery safety concerns: The issues, strategies, and testing
standards[J]. Journal of Energy Chemistry, 2021, 59: 83-99. DOI:
10.1016/j.jechem.2020.10.017.

[2] MAHESH M, BHASKAR D V, JISHA R K, et al. Lifetime
estimation of grid connected LiFePO, battery energy storage
systems[J]. Electrical Engineering, 2022, 104(1): 67-81. DOI:
10.1007/s00202-021-01371-w.

[3] JINY, ZHAO Z X, MIAO S, et al. Explosion hazards study of grid-

scale lithium-ion battery energy storage station[J]. Journal of



%2 =]

AR BRI A B IR R LAk BE FE I BRI 7T 5 N 331

Energy Storage, 2021, 42: 102987. DOI:10.1016/j.est.2021.102987.

[4] #%EH . WE T R IERA R BERR PR 2R 5 B[], DhRed L,
2010, 41(3): 365-368.

JIANG Z J. Development and challenge of LiFePO, cathode
materials for Li-ion batteries[J]. Journal of Functional Materials,
2010, 41(3): 365-368.

[5] PADHI A K, NANJUNDASWAMY K S, GOODENOUGH J B.
Phospho-olivines as positive-electrode materials for rechargeable
lithium batteries[J]. Journal of the Electrochemical Society, 1997,
144(4): 1188-1194. DOI:10.1149/1.1837571.

[6] FEEHM, i, U, & . GRS BB RR UL R R AT N I

IR A BB R R [J]. i BEFL A 5 HOR, 2028, 12(3): 923-933. DOI:
10.19799/j.cnki.2095-4239.2022.0690.
CHENG Z X, CAO W, HU B, et al. Thermal runaway and
explosion propagation characteristics of large lithium iron
phosphate battery for energy storage station[J]. Energy Storage
Science and Technology, 2023, 12(3): 923-933. DOI: 10.19799/j.
cnki.2095-4239.2022.0690.

[71 DUBARRY M, DEVIE A. Battery durability and reliability under
electric utility grid operations: Representative usage aging and
calendar aging[J]. Journal of Energy Storage, 2018, 18: 185-195.
DOI:10.1016/j.est.2018.04.004.

[8] SUN S, GUAN T, SHEN B, et al. Changes of degradation
mechanisms of LiFePO,/graphite batteries cycled at different
ambient temperatures[J]. Electrochimica Acta, 2017, 237: 248-
258. DOI:10.1016/j.electacta.2017.03.158.

[9] RUIZ RUIZ V, KRISTON A, ADANOUJ |, et al. The effect of
charging and discharging lithium iron phosphate-graphite cells at
different temperatures on degradation[J]. Journal of Visualized
Experiments, 2018(137): €57501. DOI:10.3791/57501.

[10]ZHOU M Z, YAN J Y, REN Q F, et al. Strain-rate-dependent
failure behavior of lithium-ion batteries: Role of liquid electrolyte
in impact safety[J]. eTransportation, 2025, 26: 100490. DOI:
10.1016/j.etran.2025.100490.

[11] SCHULTE D, SAUER D U, EBNER E, et al. "Stratifiability index"
- A quantitative assessment of acid stratification in flooded lead
acid batteries[J]. Journal of Power Sources, 2014, 269: 704-715.
DOI:10.1016/j.jpowsour.2014.06.155.

[12] AIHARA S, FUKUMOTO H, SHIOTA H, et al. Polarization study
of acid stratification in a vented lead-acid battery[J].
Electrochemistry, 2014, 82(11): 985-991. DOI: 10.5796/electrochemistry.
82.985.

[13] CHERRY J. Battery durability in electrified vehicle applications: A
review of degradation mechanisms and durability testing [R/OL].
https://wiki. unece. org/download/attachments/29884985/EVE-18-
04e.pdf?api=v2.

[14]1JIAT Q, ZHONG G, LV Y, et al. Prelithiation strategies for silicon-
based anode in high energy density lithium-ion battery[J]. Green
Energy & Environment, 2023, 8(5): 1325-1340. DOI: 10.1016/j.
gee.2022.08.005.

[15] JIANG Y H, Al L, JIA M, et al. Cyclic capacity fading of the power

lithium ion battery based on a numerical modelling with dynamic

responses[J]. Acta Physica Sinica, 2017, 66(11): 118202. DOI:
10.7498/aps.66.118202.

[16] KULOVA T L, SKUNDIN A M. Elimination of irreversible capacity
of amorphous silicon: Direct contact of the silicon and lithium
metal[J]. Russian Journal of Electrochemistry, 2010, 46(4): 470-
475. DOI:10.1134/S1023193510040129.

[17] SUN H, HE X M, REN J G, et al. Hard carbon/lithium composite
anode materials for Li-ion batteries[J]. Electrochimica Acta, 2007,
52(13): 4312-4316. DOI:10.1016/j.electacta.2006.12.012.

[18] XU H, LI S, ZHANG C, et al. Roll-to-roll prelithiation of Sn foil
anode suppresses gassing and enables stable full-cell cycling of
lithium ion batteries[J]. Energy & Environmental Science, 2019,
12(10): 2991-3000.

(191 &P, Aads, H5H, 5. M7 EibiMIB AR Y] ekl 5
K, 2021, 10(3): 800-812. DOI:10.19799/j.cnki.2095-4239.2021.0066.
TIAN MY, ZHAN Y J, YAN Y, et al. Replenishment technology of
the lithium
Technology, 2021, 10(3): 800-812. DOI: 10.19799Jj. cnki. 2095-4239.
2021.0066.

[20] SHANMUKARAJ D, GRUGEON S, LARUELLE S,
Sacrificial salts: Compensating the initial charge irreversibility in

jon battery[J]. Energy Storage Science and

et al

lithium batteries[J]. Electrochemistry Communications, 2010, 12
(10): 1344-1347. DOI:10.1016/j.elecom.2010.07.016.

[211SUN Y M, LEE H W, SEH Z W, et al. High-capacity battery
cathode prelithiation to offset initial lithium loss[J]. Nature Energy,
2016, 1: 15008. DOI:10.1038/nenergy.2015.8.

[22] BIE Y T, YANG J, WANG J L, et al. Li,O, as a cathode additive
for the initial anode irreversibility compensation in lithium-ion
batteries[J]. Chemical Communications, 2017, 53(59): 8324-8327.

[23]ZHAN Y J, YU H L, BEN L B, et al. Application of Li,S to
compensate for loss of active lithium in a Si-C anode[J]. Journal
of Materials Chemistry A, 2018, 6(15): 6206-6211.

[24] JOHNSON C S, KANG S H, VAUGHEY J T, et al. Li,O removal
from Li,FeO,: A cathode precursor for lithium-ion batteries[J].
Chemistry of Materials, 2010, 22(3): 1263-1270.

[25] PARK M S, LIM Y G, HWANG S M, et al. Scalable integration of
Li;FeO, towards robust, high-performance lithium-ion hybrid
capacitors[J]. ChemSusChem, 2014, 7(11): 3138-3144. DOI:
10.1002/cssc.201402397.

[26] PARK H, YOON T, KIM Y U, et al. Li,NiO, as a sacrificing positive
additive for lithium-ion batteries[J]. Electrochimica Acta, 2013,
108: 591-595. DOI:10.1016/j.electacta.2013.06.117.

[27] JEZOWSKI P, FIC K, CROSNIER O, et al. Lithium rhenium(VIl)
oxide as a novel material for graphite pre-lithiation in high
performance lithium-ion capacitors[J]. Journal of Materials
Chemistry A, 2016, 4(32): 12609-12615.

[28] JEZOWSKI P, CROSNIER O, DEUNF E, et al. Safe and
recyclable lithium-ion capacitors using sacrificial organic lithium
salt[J]. Nature Materials, 2018, 17(2): 167-173. DOI: 10.1038/
nmat5029.

[291 YANG S Q, LI R H, CAI XY, et al. Enhanced cycle performance

and lifetime estimation of lead-acid batteries[J]. New Journal of



PN
Ae

332 ik

Bo% 5 R

2026 #5515 %

Chemistry, 2018, 42(11): 8900-8904.

[30]DAI C S, YANG S Q, LI R H, et al. Cycling life prediction by
reaction depth index analysis of lead acid battery[C]//ECS
Meeting Abstracts, 2017, MA2017-01(1): 69. DOI: 10.1149/ma
2017-01/1/69.

[B17 78X G AR . ik f s v AR A1 25 P I o) 25 [J]. 5 FILe, 1980, 17(1): 24-
26. DOI:10.16679/j.cnki.21-1121.1980.01.006.

ZHAO K L. Preparation of silica gel electrolyte lead battery[J].
Chinese Labat Man, 1980, 17(1): 24-26. DOI:10.16679/j.cnki.21-
1121.1980.01.006.

[32] ALBERS J, MEISSNER E. Automotive absorptive glass-mat lead-
acid batteries[M]//Lead-Acid Batteries for

2017: 185-211. DOI: 10.1016/b978-0-444-

Future Automobiles.
Amsterdam: Elsevier,
63700-0.00006-4.

[33] TANG Z, WANG J M, MAO X X, et al. Investigation and
application of polysiloxane-based gel electrolyte in valve-
regulated lead-acid battery[J]. Journal of Power Sources, 2007,
168(1): 49-57. DOI:10.1016/j.jpowsour.2006.12.031.

[34]POSCH G. High gelled-electrolyte quality with polyacrylamide
polymer: Limitation of cycle-life through water loss[J]. Journal of
Power Sources, 1991, 33(1/2/3/4): 127-133. DOI: 10.1016/0378-
7753(91)85055-2.

[35] X 2 Bt , 47 75 8. & vl it B R A FL R B [J]. ik, 1995, 25(3):

132-135.
LIU J X, YANG X M. Gelled-electrolyte used in storage batteries
[J]. Battery Bimonthly, 1995, 25(3): 132-135.

[36] NEWNHAM R H, BALDSING W G A. New operational strategies
for gelled-electrolyte lead/acid batteries[J]. Journal of Power
Sources, 1996, 59(1/2): 137-141. DOI: 10.1016/0378-7753(95)
02314-3.

[37] CHIKKATTI B S, SAJUAN A M, BANAPURMATH N R. The recent
research progress and the prospect of gel polymer electrolytes in
valve-regulated lead acid battery[J]. Journal of Power Sources,
2026, 662: 238769. DOI:10.1016/j.jpowsour.2025.238769.

[38] TANTICHANAKUL T, CHAILAPAKUL O, TANTAVICHET N.
Gelled electrolytes for use in absorptive glass mat valve-
regulated lead-acid (AGM VRLA) batteries working under 100%
depth of discharge conditions[J]. Journal of Power Sources,
2011, 196(20): 8764-8772. DOI:10.1016/j.jpowsour.2011.05.080.

[39] TIAN M Y, YAN Y, YU H L, et al. Designer lithium reservoirs for
ultralong life lithium batteries for grid storage[J]. Advanced
Materials, 2024, 36(25): €2400707. DOI:10.1002/adma.202400707.

[40] TIAN MY, BEN L B, YU H L, et al. Designer cathode additive for
stable interphases on high-energy anodes[J]. Journal of the
American Chemical Society, 2022, 144(33): 15100-15110. DOI:
10.1021/jacs.2c04124.

BT i E e (L B0 BARA R A F

a7 B DY ik ) P 2 B R B2

B = HIC A RER A IR 7]

B VY AL R AR YRS ) A A R 2w

JatE 1 RN

JE A 2 [ 5K H R 2w L A AR T L i REROR

= 3l
K=
JE 1 3 PG AL S REVEA LS S5 A R OR et
WU FU 2k

Jrdd 4 bt REH R IR R BR 22w
JE 15 X H 1St il REH A 7T e A7 PR 2 7]
JE 17 6 i S K S P [ PRI S e S A



