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Advances in Lithium-Ion Secondary Battery Material Technologies
and their Practical Applications in Electric Vehicles
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In recent years, the demand for lithium-ion secondary batteries (LIBs) has surged. Faced with stricter
environmental regulations and a growing need for clean energy, the automotive industry is actively promoting

the widespread adoption of electric vehicles (EVs). LIBs achieve high safety, high capacity, high power output,
long life, and a wide range of temperature characteristics through a diverse combination of materials and
components. This diversity broadens the range of applications for LIBs. They are composed of elements such

as the cathode, anode, separator, electrolyte, and outer casing. In particular, cathode active material and anode
active material are important to realize high energy density batteries. This paper mainly provides an overview of
cathode and anode active materials. In addition, practical examples of active materials used in recent EVs will

be described.
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Lead-acid battery market trends and technology trends

T\\ﬁﬂlig

‘\ '~ Jun Furukawa

While new batteries such as lithium-ion batteries are attracting attention, lead-acid batteries account for half of
the sales of the entire secondary battery market and are still maintaining steady growth. This paper describes

market trends for lead-acid batteries, as well as the latest technological trends in lead-acid batteries.
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The study on electrolyte and metal anode for
rechargeable magnesium battery
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Rechargeable magnesium battery (RMB) is focused as one of the next-generation battery candidates. However,

RMB has a lot of problems on cathode, anode and electrolyte. Our research focuses on the anode and

electrolyte. In order to enhance the activation of dissolution/deposition of magnesium, addition of LiBH4 to the

electrolyte and initial activation conditions were investigated. As a result, addition of LiBH. to the electrolyte can

be reversibly dissolution/deposition of magnesium and initial activation condition can be enhanced dissolution/

deposition of magnesium.
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Fig.8 Symmetrical cell cycle performance
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Fig.9 XRD pattern of electrode after aging process
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FEIC, BITL~7 22 v A B RIL A IICANE 72 ] Phys Chem C Nanomater Interrfaces. 2022 january 20;
THB (002) HHE% AL T B7EDTTFY 7LD 126(2):892-902
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Fig.11 Schematic diagram of magnesium
electrodeposition
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Recent technical and safety requirements of battery for drone

1. BU®IC

Fr— I X2 mEHRIE, T TICHEMICALILS X
T b, FEFEME T HEBMIE P BB T Ao
ATV, o, BUFEE VI X2 REIEA. SR
FRIEHEICLD, bWwEL L 4 HEIRITSEE S, P
RO TOE LA EFEINTHE, =T, Fe—rolk
HRGPERICL DRSS DFERE, ReEEoR LD AT
TH 5,

AKETIE, Fe—VvANy T —ionT, ZOH#RE
R MICOWTIRET S,

2. RO—>A/INy T)—0D1EEE

1) RO—>OREEEKR kR

PR Y TR RT WA XS, Fa—vAyFU—icid
BOIANF —EELEHOH O B0 E o, FH
DY FILAF Y ZRE B EDN TS (VARAY T —
EREIEN D Z &%), I, EEREOILRISHIGL .,
HHEZ B L L 2B IR DB F A HER Ny TV —~DER L %
ALLTwa, RTCREW AL e —rTOy 7Y =Tk
HERED — % TR T,

=1 RO—voEEE /Ny 7 —ER MR
Table.1 Various drone battery required
performance.
EaEa Ehichipal Z D
A (R ) F (3~50)
RIBEEVIR & (1~20) LRIL4
EEYERR (F2iEk) = (10 ~200) BAEKXR
BEEE (VTOL ) ERESEA HEetH
INATUYR BAHT] R

2)kO—>yozek

2022 412 Ap S RFREES X O EEME 7 1 & v A2
FREY, L4 L En s [HEAMEcE =% F%E%H
BATHBRIT) 2170 ICi3@ LR - Gtk 5
N, BHEORERIERLEL hoTz, REOR SR

21

TlE, HALE 4 OFRERHEZED bNT, HiAA—H—IC
Ny TV =% EOTHEIE =2 L TOREEDHER TR
INTWD (ZEETR Ay T —DERENFETZ), &
D72y TV —DFFOV R LR ERFICOWT, FEE
A—=N—LIBIETBHEND B,

3. \yTI—D&ELeH
NUFILSAVEMDEDURY

VFvLAL BT, BFRELTRBEY (EEpE
PURESE 2 AdE) AL TEY, REUGHAHET S
AREICIVAKKEREFIERILLT V., YIHHOETE
FEY/ — M PC CoOHEWEZIT, HERFLER->TE
Lt ERBREIN, ERDHA F T4 (JEITA #58H)
Lk (B HAME ). ERNRL 2B (IEC %)
BFETIN, Chickh, HFEFEC PC ToHERIT
WAL T W, EETHHHEEAA LAYy T —TD
HEARETHD Y,

2)RO—>icHFZ Ny T U—ICET 2EHH
FEORENFIL ARER SR S B BEIC D, Fr—
VAHALLTHIREINT WS ANy T —DHICiE, 2Ry
TREBIIMNICR 572D RERPEL T — AN R D
BWbDOAH 2, ELRZBERLEKLT S EiREH O
DAYy T =DBEEL TV DR EHAZTOLN D,
FiEHloO—EER2 IR,

®2 RO—> @\ 7Y —REEEiREs ©

Table.2 Examples of drone accidents.
REFR el EHAREIFBERE
2019/1 | ®EFm | BNy FTU—EREMETULESE
2019/2 | @MW | Ny T U—EUT R+ TEER RN
2019/7 | ratkHEHEB FATH/INy T —H3 N BSE
2021/1 | BB | 2RC/N\y TU—EREMETUESK
202171 | @Em | REIC/N\Y TU—HKEMNETUEE
2021/8 | F=EM Ny 7 — DR+ TESR
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Ny TFU—ICRITEDRENTEK

Ny TV —=TORENED—H % IR, 1@3%
A O IRET LRI A, EithEREL A
LHERER OB, BRER T —RICANTR LW EFEDOT W3,

%3 Ny TFU—TDEEXER

Table.3 Safety features in drone batteries.
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Zek & S10)

Z DR | 2L REE. BfE
FER BEREEL BERAE

7244 TIE NITE 2468 7 975 K51 P o — Hfk
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FleLTiE, my 2 E T2y FAY M KB I ZHERELT
W5,

4 ES5RBLEEMDEK
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HEOIE (RAH o) &E#Hk&%x%n
Fo—v A= —RRRE LR EDTVE W EFRT
W5,
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E L2l AL~ 4 AT R =254 b
https://www.mlit.go.jp/koku/leveld/

[ /=P PC BLUXT Ly MCBTE . VFvaitvEEM
OREMMICE T F5E] BT EREMEERS  (2021.2)
(5 FET2fEU IV F LAty 7 )~ EEL O i
S AT B N B AT A R
https://www.nite.go.jp/jiko/chuikanki/press/2018fy/
prs190124.html

E L2 HP Pl 31 . AR 2 =7 7
EFEo—H fh
https://www.mlit.go.jp/common/001292055.pdf
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“WWER FTZ8V Rl A\ EE]
AXXHARHEERICERA

Supply type FTZ8V Valve Regulated Lead Acid Battery
for SUZUKI MOTOR CORPORATION.

o, AXFHA &K O #HE BURGMAN
STREET 125EX [al\JiC FTZ8V il 7 3% $0 %5 58 th 23
BRI E L,

ARG OEMEANTTARNY V7R by 7 H
& Em e LT LB TS, HtoBEatt
THERADHA TL - 7h 74 (Stam Furukawa Co.,
Ltd) CTHEL, HADZ XFHhASEHICTHALTED
ESc

RELFOFFHE LTIE ARG, &L —%— ERK
OEEREICEY, RENERE. REX AMkREON Lx
ERLTEY, TARV V72 by TG LG 7T
WE S,

F7o, REBITRAOTFA2A 7T, LHHFRICE
W, RBEINTEY, HEEFHEZ, FCICy Y VIR
AlREZRRFE T, BRI CEMBZ ERT 2 FHE A V-

EEM TS,
MU IC MR R O B 2 SR B L 5 YATL - TNATRFTZ8Y
X1 FEHHER
%=1 Btttk
Table.1 Specification of Battery
iEk- FTZ8V A BB
E 10 BEXETE 7 Ah
CCA & 120 CCA
Rk 113 mm
N E = 70 mm
= 130 mm

( BBy HEERAEE Sl &HE #H—)
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ECHNO[ T2/ ]IS HighGrade &

Y—-X

AT 7A—L (BB - SF) BLEICES

15k ERFHZHRA

Adoption of Punched Grid for the ECHNO IS HighGrade Series

CORE, 2022 F 11 HICTA RV v A by THEHE Ay 7
V—ECHNO[x= 27/ JISZETALF YL, Uik
WHEMchH B RR Y 775 —2 (BEFR : SF) #31C X597
HLIREHR TR E A (K42, N-65, T-115 %< ) L 7=
ECHNOI[ =2/ ]IS HighGrade # %7 L £ L7z,

SF &3, EEL -8 AE Y — FEITBIRGTIE TR
DG ZATI o, [EROFERECTF R v Pl
HELT, P ERTIAvoRRERSVWREEELTL
ERN

COREEIEN L, BtohEEETH LTy /B
F (BM) $lik e difihE ko 2 >oita v+ 7 b
AEDLE BT HROFGIER ST =7y R T—F77
Fr—| ERALELE, Chicky, EnERFE

T%Wﬂﬁﬁﬁﬁkﬁﬁbfﬁ%%%fﬁ% vEFEBL, ko
ECHNO[ =27/ ]IS XY b IREN I RE M OV E % A b &

&, HICmAEbm EXEEL7,

1. REHNE

M-44/B20L &t &

2. HRODERBFER

A=)y R T—=F 77 F =% AL T bR ERT
BTIAVEERL, TARV VIR by 7HOBLWE
DffFbLNFICHIELE L 72,

OARSFERVHBEIEREDMA

HETFHENTORFRIEL RE(L T Lic LD, BALRE
PEZ A L&, @-ﬁ%rg@aﬁ’#ﬂi%}iffé‘cbtﬁ’#%xﬂ
RECEEFETELIIICLT, WERESLZ VO VIRE)
REORKEMNEBEICBI2EER LM LT E L,

@BEL Wy T —ﬁﬂ%iﬁiﬁ CXIST 2B WA

TR ETERICE T AT ARIC KD, Kok
PRI % M B2, SO B I TR/ n

(ZFm—2) ICXBMEMEP. EYHEOBEICLIMER
BETOMHICEITEL.,
3. M4 Fv7
< THERE 7 247
Ny 71— BE 20 B BANEE
fick=y (V) =RE (Ah) (kg)
K-42/B19 33 10.0
M-44/B20 35 11.0
N-60/B24 42 13.0
N-65/B24 12 50 14.0
Q-90/D23 61 17.0
S-95/D26 64 19.0
T-115/D31 75 24.0

(BMLEAMFAFEAES  SnEEMBARET #R 28)
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ECHNO[T4/] IS UltraBattery ¥U—X®

J=a—=7I

Renewal of the "ECHNO IS UltraBattery" battery

for START & STOP vehicles.

O, T78—~—7 v AT TAF) 72 by 7 H#H
F-8v 7 1) —ECHNO[ =~/ ]IS UltraBattery > ) —X%
2022 FF 12 AV =a—=TAFFLLELZ,

TARV 7 A by Z7HAAAYy T U=, 2014 FE D5 HL
DEAFRENIBED, 2022 FEICIENORTEICHL
THI35% % D TEY, 2023 FEEHBIEHMERICH D £,
A, ERIMCEBGTEN 24 78y 7Y —DFBENE £ -
TETEVFETH, TARI VI Ry THHAAAY T I)—0D
THEHEFEAIAATEYET,

AR, JEMEHiS X B O SE R S R RE L LY
fli LA 2T aHh, [GCTHRWYZ] [P LTHREL
fFnzn] tvisk=—XCh U707k, RHEMIEGED
ECHNO[ =2/ ]IS UltraBattery %Y = 2 —7 L\ /2 L &
L7z TITHM LTS

1. BRA
B ECHNO[ =7/ ] IS UltraBattery(5 #f& 10 2 1 7°)

K-42/B19L(K-42R/B19R), M-42/B19L(M-42R/B19R),
N-55/B24L(N-55R/B24R), Q-85/D23L(Q-85R/D23R),
S-95/D26L(S-96R/D26R)

2. @SR

@7 /)y Ay THICEEAMKETH L., FavlEhE-
FE R REICEN Ny TV —

@EHFmy ) —X

O N A —H — R EME 36 »H /136 /7 km ™!

#1-2023 £ 9 ABE ISHEHTHALLZEA
GEREHE - TEREEICHERALZS AT 36 0721

10 /7 km)

@t 51 o X BERERR

M2 FRAFEUS A (HARERFFES 5315256 S th)

QEDF v S A A ) =a—T L, BHEER
1.6 fi5m =

3. A8 (kv r—y)

ECHNO[ =2/ vV —=XiF, ZATTFIvInd
KHDER YT, Fi-aheR~LEiEd [#HES] %&£
HLTwELL, COV=a—TATR=ZAFDOAA-V%
KEEL  Z DI HEETT) IS K-> TRIEL 2 THEA ) TRk [
H] Z#EF—7ELTTHA v LELE,

ECHNO[ T4/ ] IS UltraBattery
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Started performance verification tests
for Bipolar Storage Lead-Acid Battery
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fEkonEE M L FRORFRMRSFAY T F v A%
A TWET,
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The Small Lunar lander "SLIM" was successfully launched

1. FUSHIC

20239 H7H, FHMZEVICHEKE FHEY
et /N A& PE LR SLIM AT EFH vy &2 —
IO, H-TT A7y 47 SRICKVITHE bR FEL 72,
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~100 mA —X—DREETY v FA v b EET A2 E
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LA Ip—= Y F U LA4 vy ZRE P ER SN TE
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2. BHOBE

COBMIE, MEELLTCEMICRATYLREMEAL
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27

LSy avIicBIFBIMNEDT
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6 By — 7 v 2@ ks
HERJE I 3510 2 HERH O E ) fitha
AREENCE T2 HizdhoE ) fitia
By —7 v 2hoE I

® 0O

M2 SLIMBEEE (1X—Y eJAXA

BricE s — 7 v ATlE, A v vy v OB
NET 72— 8% EMET 24 20 r 0, £TOE
FEMIOEB T2 ETHY . BT TRICIEBOR
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The promotional tools about the battery for drone
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ABHILT, BE LU/ RO ES/m e w5
REefnfrTonEd,
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E A OFEMETIIANy 7 ) —D R EEHRA &
EAONIBREERAEEFELTwEL ), sHics
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Z4VEYWHBEITTIAR—NT VR
RAIDEN (Z17Y) Y)—XDH5
Release of private brand (RAIDEN series) for Philippine market.
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IERABERABREI VY VIREI AR EANINEE]
“FG40-12%8"

Valve Regulated Lead-Acid Battery “FG40-12”
for starting the engine of an emergency private generator

1. E8 4, Bt
HHAKREL L, EFHARKEEEED T VY VIRE) « TV VIREERE
FIcREARE B AR b TnwE S, FICTE, N KT iy VIREIEREZ R L E T,
fb~De 7 bR L2 h b, BICE Bk L7-FG45 HANIR I B FZAE M (NEGA #iig ) Itk 05
—12BCAT, FG40—12R%8A{LEL DT, Ty IRBIRE R RS 5 T LR R LE L .
ZOWE AN LE T
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PHEEW) 12 12 110 - - 1505
10B5RIERIGHR (25°C)|  404h 454h # 100 100°%
— WPEE
SR & 175 213 9.0 —|mi?m 50
(mm) Ea ]9? 235 e 0 5 10 15 20 25 30 35 40 45 °
e — - SEBIFR (se)
B8 ($ke) 18 17 H1:FG40-12 TV Y ViRBhitaE
BB 280A, BEZFAEF : OVA5V/ L)
3. 5K 10 FHCE -5 Apkib% 3 [0 IRS,
- ARFEL U BB E R e SE AR PIA ) 5678 220 T2 MR
s F oy bV — PER TR L NEGA C 311 [ 55 T F 52 56 2 5 18 Ffi ik it
HAFEF @ - b~ 64 (FFEE25°C)
- B R G F - 25°CIC 551 B B 2 BT
MAHFEEES: 21C1222 K11 25°Cle 51 2 BRI & R A EER OB %

RLET,
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& 400
1 5B 900
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5 BLLA 1800
1 A 2300
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New Alkaline Storage Battery “2M120C/2M130C Type”
for Rolling Stock for overseas markets

AT S SEEMAT LAY EEBME LT 2. EloR
[2M120C/2M130C JZ) & Btz st LEL =0Tl = E OMI120C SM130C
MezLET, ZEHEE

CNETOE) Tuy s BBOIA Y F v 7 iE 105k 5 (Ah/5HR) 120 130
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DEBICHIGATREL 2 F L 7=, - 206
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https://www.furukawadenchi.co.jp/
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REFECH T541-0048  AMRMABRAFRERA 4-2-14 (RIFFHEATLIL OF) TEL.06-7634-7551
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AMFAE FEZE  T730-0051  BBREETHEAFE 2-11-2 (45> REILAFHE 8F) TEL.082-240-8001
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