BN AR @

HA—ik-df/I\r JUvREth

e
e

—— R — .

o EMREIEMERALE O LUVEREEHE
I\ATUYREth e SL\HAEH(100CLLL)

OSSR MLIBERNYE oEES

o BT ML FSERE (1000044 Z)LEIE@10C)

MIEEthE(EREithD )\ TUYREE

EDLC Bt I\A TUYRE
EEyEaE L2 R EEyEEE

afEYEsE BfE{EFR iE{EFRG

eeE g0

O-iiolen Gl | REROKELVEEROFIA
AN EEICEDNSTES . TLFr—IFE
PRI IR DIDED T R R

BT VRS MORERZE

120% 120%
> 100% o ¢ & o o 44 > 100% 000 -0 O - Q-
=
:§ 80% T B0% o
5 -20~90°C T R 700CETOH |
[) 0 ° —_ S
. BN T A < SR A AT RE
£ 40% S 40% o
8 20% o T .
0% 0% : : :
40 20 0 20 40 60 80 100 0 200 400 600 800
Temperature /deg Discharge rate/C
120%
100% %
S
g 80% =
2 60% 10000447 LA E D R Fan
= e
% 40% iC/D Rate 10C
o !
20% i Charge cut off 1.5V
. Discharge cut off 0.5V !
% — T
0 2000 4000 6000 8000 10000

Cycle

SSFE

® XBmtHEEEID—KiiTE ® EXARRE LD NIRBOITER
(REMABAHELCOERREIT) oZ0fth HEEHORERRELE
® [ 73/7KFIFEBETIDFEE(L

O

HAMIRIEE/EDEHRANTEDIN—FF—ZERLTVET

Copyright 2020 NIPPON SHOKUBAI CO., LTD. All rights reserved.

(] %z, YBRBHHERIERRACHL. zogArE=Z0 | FhINS4t BZNfhiE
HMMMEREZBRELTVENZLESH—YOREETHT. BHEAI | camum
FOoTRETBVHPLEIBEICDLELTS. AISEEEZEVELA, TEL - 06-6317-2232

E-mail:shokubai@n.shokubai.co.jp URL:http://www.shokubai.co.jp



NIPPON
SHOKUBAI

Carbon-Zinc Hybrid Battery

Developing product
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BSEoatures

® Hybrid battery using activated carbon and zinc

® High safety and environmental harmony

® Equivalent capacity to lead-acid battery

® \Vide operating temperature range

® High output current (more than 100C)

® | ong service life (more than 10000 cycles @ 10C)

Hybrid structure of physical and chemical batteries

EDLC Battery

+:chemical reaction

Hybrid battery

+:physical capacity +: physical capacity

—: chemical reaction

—: chemical reaction

—: physical capacity

m==Typical materials

Carbon(positiveelectrode) R il CX s 1=
VAlplol(glcoEEIYRC SToii(elo [ Non pre-charge action

Aicllisrsellfiilelss  Non-combustible, high ion conductivities.

It suppresses a short circuit caused
by a zinc dendrite

=“Examples of battery performance
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SSApplications

® Storage for renewable energy
® Energy for power plant
® Alternative uses for lead batteries

NIPPON
SHOKUBAI

(Materials)

Manufacturing

NIPPON SHOKUBAI looking for

the manufacturing partner about Alkaline Hybrid Batteries.
Copyright 2020 NIPPON SHOKUBAI CO., LTD. All rights reserved.

[DISCLAIMER] Nippon Shokubai makes no warranties of any kind whatsoever NIPPON SHOKUBAI CO LTD

including non-infringement of a third party's intellectual property right, and shall

New Business Planning Dept.

TEL : +81-6-6317-2232

E-mail:shokubai@n.shokubai.co.jp URL:http://www.shokubai.co.jp

in no event be responsible for any damages or liabilities arising in connection
with the handling and/or use of our products and/or information.



