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In recent years, many efforts have been discussed and implemented around the world to achieve the Sustainable
Development Goals (SDGs). The widespread use of fossil fuel-free electric vehicles (EVs) is essential for solving
energy and climate change issues, which is one of the 17 SDGs. Our product, named Pervio, is an Aramid Coated
Separator (ACS) for lithium-ion batteries (LIBs) that is used in EV batteries, and there is a possibility that it may

improve safety. In this paper, we report on the functions and features of our ACS in LIBs.
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SEM images of lithium deposition on (a) the edge plane and (b) basal plane surfaces of HOPG
© The Electrochemical Society, Inc. 2022. All rights reserved. Except as provided under U.S. copyright law, this work may not be
reproduced, resold, distributed, or modified without the express permission of The Electrochemical Society (ECS). The archival
version of this work was published in J. Electrochem. Soc., 169, 010536 (2022).

8 Copyright © 2022 Sumitomo Chemical Co., Ltd.

fFRIEFE 2022



Iy VHONNREZRD 3720, WIRFEKREDE
& T HEE R ORI A FHE L 72, wlnFE ik E R
TR & BEEMm A G L 2B R EHBE A D,
Rz o VlEHECZ ORISR ET 5720, &
fEEmESHBENEEHE L 6N 5, 72720,
B NLE “EHEFRERZOTIE Ty VRO
BERZLTOEOTIEAL, Ty Vi DMHBEDH
BHHMETH B Z L ICHEBIVETH 5,

Fig. 6(a) 1. #IRIFERER)HR & BEEAEMmRO &
JEREROBREZRT, TREDEMENEE, TP
TS CEIFRD IR L CWB EEZ N, 58
KEPKELLBIEE, VFILAF Y ORE N
ZoTWwbEEZONG, INOHPMHETAZ &
5, BERRIZS I 774 VREOT » VO LM
FTENITA—4—ThbLHEibh5b, Lickhzy
VIHBONEF I, KRS (SNO-15) > IREBEHE KR
G > AEHSS (MCMB) CHBHU 2, X512y
OB FILTY FIA4 N OBELHETE»E
INERGET 3720, BRICLiE B AL a4
VAL EERL, SEEREN RIZY)FO AT VR
F 4 b &#HEE X & CSEMBISEA17 > 72, Fig. 6(b)» 5
DD, Ty VHIOBHI RS LN EF L 55 KR
HENHERICY o 4 F Y P54 P AHERIL, K%
WeFE RKIR G I IORRR IS HERE L. MCMB TRk
DEDOVRFIXSITHERT 2 Z LRI, 20O
WRID, Ty PHOENLWNNEE, VFILT VR
T4 MIWHERICHERI LR 3 AbLEL6N%, DL
roZ s, BfoT 9 VHOBIZE>TY F 2 4
DOHEFRIERENZALT 5 L FIFH L 72,

100
§ - MCMB (a)
E. + Carbon toated
S 95 I natural
= T it
é r grapiit Natural
° ° hite
E‘, grap!
E L
Z 9 °
E -
]
B
<
=
= L
Z 85 TR T ) el i I T T R T T el
0 0.1 0.2 0.3 0.4 0.5

Capacitance (F/g)

UFILAFERMIHTETIINENL—F (NI« F) OHRE

(3) HeiEM ETDY) FoAF Y K I 4 MiERE

WIS, FEMIE D ERAR TRET %175 729,
HOPG T3 7 < IRE BB KA SO B A F VW TE
B F Y LD AR L 72, . ARG
BOWTid, 8L -2 BOEEERT S 728, ACS
BXUCCSEMML 72,

) F 7 A80HNE203280 O 4 v L TR & . il
ST b AR BGE . I A 2L TEIEAS V
7 50.005 VE 753 £ T0.1 mA/cm2DEREE THE
L. 244 27 )L H&0.005 VE T02 mA/cm?CTHE L
72o ZD#%. 6 mA/cm?T125F (BX®E:15C) %
KUB33F (BXE :4.0C) TELEATV., HHE
i Bl F I LF Vo4 MBI, Z0H
FHEOFMEMH A Fig. 71087, HA (AR 15
C) BXUUHB (FBXE 4.0 C) TSEMIZ & 2H%%
B2 N TIT - 72,

Fig. 8(a) ¥ & V' (b) I3Fig. 712 % 1 % FADSEM{% T
H%, (QIFACSE v/SL — 2 L LTHOWHEAEDRS
BTHD, VFILT Y 4 DL BBURICH
LT, 2R L T, (b)DCCSE W54
FUFTLATY FIA4 bR OERHER I L 72,
Fig. 8(c) ¥ X U8 (d) 1. Fig. 7i2%5tF 3 5BDOSEMI4 T
HB, HMBOHHMEAK Y KIBBERENKEL, KB
IZBWTIIHERI O BEBEIIL Tz, HRMI O
HMNEFEIZ (d) DCCS%FHHIBFICIHE Th . MR D
VFILTYRIAMREREICEEL TV, Th
I U T () DACS % fii » 72358 3 HER D V) F
LTVEREIA FOEHELBEIR OG5z, &
512, 1mA/cm?T84F) (BXE : 1.0 C) DERFEIE

BGEEE (@ Relationship between 1st cycle charge-discharge efficiency and the capacitance of different types of
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ite and (d) natural graphite.

© The Electrochemical Society, Inc. 2022. All rights reserved. Except as provided under U.S. copyright law, this work may not be
reproduced, resold, distributed, or modified without the express permission of The Electrochemical Society (ECS). The archival
version of this work was published in J. Electrochem. Soc., 169, 010536 (2022).
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Example of a charging curve with lithium
deposition. Points A and B are SEM ob-
servation points. The weight represented
on the x-axis is that of graphite. The
x-axis represents overcharge capacity.
Created using data from cited reference 9).

m SEM images of 1.5 coulombs of lithium deposited through the (a) ACS and (b) CCS and 4 coulombs of lith-
ium deposited through the (c) ACS and (d) CCS
© The Electrochemical Society, Inc. 2022. All rights reserved. Except as provided under U.S. copyright law, this work may not be
reproduced, resold, distributed, or modified without the express permission of The Electrochemical Society (ECS). The archival
version of this work was published in J. Electrochem. Soc., 169, 010536 (2022).
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BEEEEM  SEM images of (a) when ACS was used, partially bent dendrites; (b) when ACS was used, dendrites were
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aspect ratio of a dendrite. Aspect ratios of dendrites on graphite when (e¢) ACS and (f) CCS were used.
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G Optical microscope images of dendrite deposition at a current density of 1 mA/cm? for 16.5 min through
(@) ACS and (b) CCS. Focus stacked images for when (c) ACS and (d) CCS were used.
© The Electrochemical Society, Inc. 2022. All rights reserved. Except as provided under U.S. copyright law, this work may not be
reproduced, resold, distributed, or modified without the express permission of The Electrochemical Society (ECS). The archival
version of this work was published in J. Electrochem. Soc., 169, 020546 (2022).
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