ISSN 1345-8426

2014.11
No. 70

S Ll ==y § | [ Bty ¢

|sse?

\'.

‘\ﬁﬂ?’ﬂ/

Fr/STREE LY
AE-TLEREHE ./ HhtEHEuP

FB SABEHRARL




P RiEDEEEHFA

MOECHNO [T 7 /] IS UltraBattery
Q@IFEARA~TT 2T LETEMN (Mgbox®)

OE#HABHER

FB>7=-_A)NZ=21—X No.70%

20144 CEER264E) 11 A 347
¥ 11 Ar EEMmER St
Bt X2 112-4-1

Hi # FBF /7 =pL=a1— AmERES

WEREAE /N E—

Wi e & B BRIR S AW 2. i . SOF B2,
FUE IEAL 49 B, A R, RO

R (EMEREZELEY)
* BEVEDEF. REER(3045-336-5078) F THEVEHL XY,



B

Il _—a-X No.70 2014.11

H &
EBHEE
T = HN= a2 — 2R 705 RN H 72> T L PSR 1
FEaH
SEMEAR O S HOIER —Y) F 7 44 F+ V8 & FFrE it ~— Sobt HEE 3
X
UltraBatteryDF% &5 4
SEH RS, vhiE T BKEE v AR SRR RBR A . AR BERIL IV L 9
BRI RIT T — R D S N 3N A ] [ S 14
A 7L HEREE A BMUDBHSE THE B FE W =W 19
JER I~ 2 % > 27257 it [Mgbox® | DRFiRAER
HRE R Ty, BB ete, ALREH EFA. S J54E, AR =2, 25 BHE. SR 55, /N BREE .. 23
VI LR EMH 2 LB B IR ER O T
APRE S, HRA S5, PR Sef2, Hb th—. Sf 28 28
FHHAZAT VL 25T I+ — D) F o444 U EMORT
N RIS, T BEA. KB AR BB etk B 2. B 1S, RIS B WAL L 33
VFILAXVEMHNY T =3 X=XV b 2T DR RElR Ve WO B2 39
R HTAEH
SBAS 0101 (74 KV v Z b FHHSE M) ¢k FeH R L 43
RET =R —1 (SDS) 122N\ T B EE 45
rEY X
L W 4 L N Y OO 47
KV EFTovA 7T — 2 Q-85EA UltraBattery Z FEHK ......cvvveeeeeeeeeeeeceeeeee e 48
2 X FRRREHARIZ K-A2RTUGAZE TR A ..ottt 49
N HEERER ILHT - AV FE—EIIL - Ny T )= a2 T 7 IF X ) YT DN oo 50
M D1500 T T B G EL DIRATT <ottt n sttt 51
AEREFEARET SR - WTSRIST LA UZETHZE I oo 52
& aatgn
FESEF UltraBattery UB-50-12 DFATT ...vveeveieiceceeieiee ettt 53
HEJHEHEMERE T 70D 1) = 2 =TI — Premium> U — Z = ..ottt e, 54
V7 4 KRR TMGDOX® (2778 527 Z) Lo 55
HaptEn
FPX ) = ZUZHETEIE I (FPXL288) ...ttt 56
A PTEREERIS 5 FEIBEME-8AR (2 1 =T T 27) DFBIT oottt 57
£

FORCR TR X b i Aty B P Ry D L - USSR 58



FB
Technical News No.70 2014. 11

Contents

Opening Remarks
Katsutoshi Tokuyama..............
Introduction

Future Developments of Battery Technology —From Lithium lon Battery to Innovative Battery—
Kiyoshi Kanamura..............

Technical Papers

Development of the UltraBattery-4" Report
Satoshi Shibata, Hidehito Nakajima, Yuusuke Ogino, Akihiro Nishimura,
Yuich Akasaka, Tokunori Honma, Jun Furukawa..............

Effect of Carbon to Lead Electrode Hideki Hagihara, Hiroya Kaidou, Jun Furukawa............ 14
Development of Battery Monitoring System (BMU) for Lead-acid Battery for Cycle Use
Akira Dobashi, Wataru Tezuka, Masaru Miura............ 19

Evaluation Test of Magnesium Air Battery “Mgbox®” for Emergencies
Ayano Ito, Hidetoshi Abe, Masaaki Kubota, Yoshinobu Taira,
Hiroyuki lizuka, Kosaku Saita, Tsutomu Takahara, Akihiro Ono............ 23

Development of the Cathode with Porous Current Collector for Lithium Secondary Batteries
Masaaki Kubota, Miyu Nemoto, Hidetoshi Abe, Yuichi Tanaka, Kiyoshi Kanamura............ 28

Development of Stainless Steel Laminate Li-ion Cells for Space Application
Kazuya Koide, Kenji Oohira, Hiroki Ooto, Hidetoshi Abe,
Hiroyuki Toyota, Takanobu Shimada, Yu Takahashi, Kazuyuki Hirose............ 33

Development of Battery Management System for Lithium-ion Batteries
Yasuhiro Hakozaki, Tomohiko Sakamoto............ 39

Technological Analysis
The Revision of SBA S 0101 Lead Acid Batteries for \ehicles with Stop and Start System

Toshimichi Takada............ 43

Safety Data Sheet Saneatsu Asai............ 45
Topics

Vehicle-loaded Mobile Power Supply was EXhibited at the EXPO ..o 47

HONDA ODYSSEY ABSOLUTE Powered by the Q-85 Flooded-type UltraBattery............coccovveiiiciiniciicennns 48

Delivery of K-42R Lead Acid Battery for SUZUKI MOTOR CORPORATION ......coceoiiiiiiiiiiiieesiee e 49

Global Business Development The Establishment of PT. Furukawa Indomobil Battery Manufacturing .................... 50

Introduction of MD1500 Type Power MONItOring DEVICE ........cviiiiiriiriiiieieriee e e 51

Delivery of Alkaline Batteries to the Hokuriku Shinkansen of JR East E7 Series and JR West W7 Series...........c....... 52
New Products

Introduction of the Stationary UltraBattery “UB-50-12" ..........ccccciiiiiiiiiiiesiere e ens 53

Renewal of the Highly Efficient Rank Article for Cars —Premium SErieS—.......cccciiiiieriiiiiieeiesece e 54

MagNESTUM AIT BATEIY “IMODOX®” .. ..cuerivieeieieeeies et ee ettt te e te et et s es s sttt e sttt es e s e s sesteteteta s et esssennsnsesssetetesesesans 55
Products

The New Additional Model of FPX Series “FPX1288” ........cccciiieiieeiiiee et 56

Introduction of Portable LED FIaShing LIGht..........cooiiiiiiii e 57

Special edition
70th Publication Anniversary Special Edition ~ The History of Technical NEeWs...........ccccoveiiiinneniiinsce, 58



&E
oy
|

FBT7Z=#hJ=a2—2X No.70% (2014.11)

TI7ZANZa-ZABIHT0F5H NICHz>T

RERMGRLEE L BE

T AN Za—RATN0 5O EALZ 5Nz
L. DEZICBRY ISR O TREL T3
BB & XD EALR L R E S i EIL.
HAAN 25 4 DAL LR 60 A5 43 4E. F & L CEHREM.
T B OB EMOEERGEZ @ LT,
E—F)E—Ta rERLICERPEOBEREZ L2 T
Z0) F L7,

Z DM, MEFHTETH ZOFEMEL &,
LR LB CTOERBOBARE QLR EHE LR &
B2 OEBMAZER L T2 W2 M, FESTIE
20104\ HbBR IR L CREFEE 0 1) F L7o/hRE
BARE IR SIS, B it R cro T2
HICBIZE L7200 F 7 A A & Y EBAFEW S L, R
P TNVOWIRNDOFELIF D ICHEKL 722 L b RE
REVTHY T,

PRI, M ERERBERE R H B F o ME % &
5. HBIHEOBE S OMILe, HAETRT AV
F—~OMEFED LA L, HEMMZIY &  BEhE
HRECEALTETED, ¥t b 216 oxtnic
WIS DY =4 A2 KREL T 7 PEHTRTED
3,

9. [HEBEOREFFOWMAL] IZBI L Tk, 7
BHREED, Yol —F -0 EERL T
BCTELUROMEICED LM, BATHED A
ZVHe T b A L LV RO ZEIZE LT

Katsutoshi Tokuyama

ZDFE L7z SNHOALE LT 20124EF 21T T
A FIVA Ly FHEERE LTy ) V) —A% |k
L. BIZKEAE 2013 4EBE 12X, 2 BAiifE e L
Ty F o232 ¥ NI $RE R UltraBattery % I
HdaZeNnTEE L, CNHOEMZEL T,
SHLENTLE—F )Y =T a yET LTI T
fFCTde TLTEDO—B]RE LT, WhEXFHERIC
20144, BB EEMF O AEERRE LB L, o
LWk 28 AT 5 812X, Mhee, MEmTO
M EROEEGREOm EExH>TEY 3,
(AR AVE—~OMREED LA I L
Tk, KRG UHBESCRNFEE R & ZHOMLVE
IRE AN F — DO RIIANOTHABE L TEREN D,
O EBE OFHEAL L L O%ENEE
WA EINTBY, ZNHITHIBT 5720, A
VA —ADEFERHEBM AT L CETHN £
T o 20124EEICIZFCP ) — X%, 20134EFE 121
Z O LArgfE L U CESEM UltraBattery % L%
LE L7 T2, BmuRelht s s Bkt 77 4
A4 EMERSE L. Lk L7723 UltraBattery
L2, NEDORKEIFEREEDEE Y AT LFEFE
TuY s MIBE L, RYEOFIFERBRTZOM
RERHFMIFER O L &ML 2R L TB) 9,
F72, 2011463 0 11 HICHde 7 T4 L2k
THORKER TR L -EWHICELEEOBEN



BHE

TIZANZa—-RETI70ERTICH A>T

5., FFHEOBEROEEMESHRZESNOOH ),
ZOxfIsE LT BAIEARE, IRETRIRR SRR
EHFET, FEFAR T AT LA BREBI Y IRy
7 Al OFFEERERFLE L, ZOEMORFRHIT
BT — AP TTETCVWLI L, 20720, i
BOWSDES ThDH I ERIEFHIIKE ANSL
FTHEL. USBH w2/ L. B A~ —

M7 4 vOFRELEIHHTESL 2L TY, HHM
TEREICIHEAKRT 2 £ Tk, B OO RER L, B
BIRAFITRECH B 720, ®EEFT 2 IZIERH 7 v X
FLTEVWTHELZEZHELTBY 3,

— T, BTALICHE S A0 35 & OB
ORI EE R § 2 EIN BB O A FE SO WA,
H B 5 Rt 0 EIN TS & Al S 2. £ ORI
BATIZE o CTHBREOREL 2o TBY, Fu—N
V=g raBIFCGENZWIRILE 2o TBD £
R

BEAL X Y A 122010 4R ICE R TR L L1 7
LT NATE V) EETEEEELTB) 35
CIHEE, SOFA T L TV T OFEDS, H

HERBEICRKRECEBMLTETWAHEN D) T3,
W7 VT35 T SICE—F ) - 3 v O
THY. ZOMEMIIBSOMMFRT 5 DL TR
NTHBY FF. AW TORTIRDD,
0144EDEE, AV FAYTICHICHBHEPE
o B R O HGE A 2 B0 1~ FE
=it & B TUH BT E L7, REO45HORK
ErBLAIZLTEY 9,

i, HEBEDE, BEHes LTIz bIX
B TH D] 23T, AEICK L [Pk ) 40
DTN 2L 2L Zil &, RlERNT R
WZHkE T 5 2 & AR TBY 9,

KHRERE L AT IH LT AL F—FEEIC
BT, HIZEWHBICHkKR L, &fE e
oo CEHEBMESHE L TCZOMENEEZ 512 R
7oA L), FLTI2020FEEHEY 3 128
72 [58 1000 3] & v ) K& 7 BEE & #5K
TE2LH. HARBELTEY I3, LHh. 5%
ELWIMELEY SHRETET L. BEHVHL L
D



#ean

FBT7Z=#hJ=a2—2X No.70% (2014.11)

EEMBEMOSEDER
—VFILAF B DS EHREMAN—

Future Developments of Battery Technology
—From Lithium lon Battery to Innovative Battery—
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Abstract

SIS %

A B

Kiyoshi Kanamura ?

Rechargeable battery has been utilized in our life. Recently, lithium ion battery has been
developed and utilized in portable application, stationary application, and electric vehicle, due to
its high energy density. For future society, higher energy density and power density are strongly
required, so that new generation batteries have been developed. In this report, current status of
rechargeable batteries is reported and then development of new generation batteries are

discussed.
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Fig.2 Specific energy densities of lead-acid battery, nickel
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portable applications, and large format lithium-ion
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Development of the UltraBattery- 4" Report
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Abstract

The Furukawa Battery released the flooded-type UltraBattery to the aftermarket in Japan in April
2013. Furthermore the flooded-type UltraBattery was adopted by Honda Odyssey Absolute
vehicle. The vehicle was released in November 2013 in Japan. The UltraBattery gives superior
performance are : (1) Excellent charge acceptability, (2) Excellent cycle life under PSOC
condition, (3) Suppression of acid stratification.
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Effect of Carbon to Lead Electrode
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Cyclic voltammogram was measured to investigate effect of carbon to lead electrode. As a result,
carbon coated lead electrode showed non-faraday process of activated carbon with redox peaks
of lead. The capacity of the redox reaction was increased than a lead electrode. This suggests
that some kind of interaction acts between carbon and lead electrode.
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Development of Battery Monitoring System (BMU)
for Lead-acid Battery for Cycle Use

+ 15 FIZE W =l B
Akira Dobashi Wataru Tezuka Masaru Miura

Abstract

Lead-acid battery for cycle use attracts attention. It is added to renewable energy such as wind
power generation or the photovoltaic power generation. When we manage a lead-acid battery for
cycle use, we can comprehend SOC (State of Charge) by managing in combination BMU
(Battery Monitoring Unit). We developed BMU which could provide a merit such as the above.
We will commercialize a lead-acid battery for cycle use as subsystems such as energy

management systems (EMS).
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Evaluation Test of Magnesium Air Battery “Mgbox®” for Emergencies
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Abstract

At the time of a disaster, one of the most serious problem is battery consumption in a portable
device. The Furukawa Battery located in the stricken area of the great east Japan earthquake
has developed based on this experience the power source which can supply electric power easily
for many portable devices, and install in the shelter. The magnesium air battery “Mgbox® for
emergencies has a large capacity and long storage time. It is able to be started power generation
only by filling water, so that can supply the electric power and charge to many portable devices.
We revealed that “Mgbox®” is possible to safely use under various conditions.
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Development of the Cathode with Porous Current Collector for Lithium Secondary Batteries
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The high capacity cathode has been studied as one of the method to improve energy density of
lithium secondary battery. The cathode that was applied with the porous aluminum as a current
collector was prepared and its electrochemical characteristic was evaluated. Though the cathode
had about four times larger capacity than conventional coating cathode, it exhibited an excellent
rate performance and excellent charge-discharge cycle performance.
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Table1 Theoretical capacity of active materials for lithium
secondary battery
EME BRAE
LiMO2 ~270 mAh/g
LiFePO,4 170 mAh/g
£ Li,MOs-LiMO, ~300 mAh/g
Lio>MSiO4 ~350 mAh/g
V205 290 mAh/g
JZ7774 K 372 mAh/g
LisTisO12 175 mAh/g
% Sn 990 mAh/g
Si 4200 mAh/g
Li 3860 mAh/g

¥M=Fe, Co, Mn% &
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Table2  Specification of FUSPOROUS and LFP cathode
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[EXES 20mm 20mm
Bz 1mm 0.38mm
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L= 91 % —
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VRS L 72 FEAR o Wi T o SEM #8142 % F i L 72,
K3 (@ IR_RT LI, 77 AR—=F ZA%ITKH
GMEBTH DL L brb, AMTHEBZEOEM
(3 (b)) 5. KRICHEESGThH 5 2R OIFAED
METE 505, 7VA%T5H5ZLI12ED (FH3(c)).
KELZEBIZIZIZHEEL . [GWEEMEICEERD
BWEE LX) BRREE 2 b,



84

DFI L REMRAZIEEEFEBORRE

L EMEAM

— 100um

B3 (a) 77 XAF—FXEEM. (b) LFP FIEEDEIR,
(c) 7L 2O EBROKIE SEM 1%

Fig.3 Cross section SEM images of (a) FUSPOROUS,
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This paper describes the development of stainless steel laminated Li-ion pouch cells for space

application.

Although conventional cells for general space applications have high reliability, it is too heavy for
very small satellites, deep space explorers, or rovers, which do not require large capacity. On the
other hand, an aluminum laminated cell is lightweight. However, in order to use it in vacuum,
potting is required and energy density becomes low as a result.

Therefore, we have developed 10 Ah-class stainless steel laminate pouch cell. In the present, the
cell has high energy density of 118 Wh/kg as a 10 Ah class cell. The stainless steel laminated cell
does not expand in vacuum as compared with the conventional aluminum laminated cell. As a
result, charge-discharge cycle is possible. Moreover, the cell has been satisfactorily cleared that

vibration and shock test.
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Table 1 Specifications of the stainless steel laminate
Li-ion pouch cells

Rated Capacity 10 Ah
Rated Voltage 3.7V
Mass <330g
Energy Density 118 Wh/kg
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(b) Dimensions
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Fig. 1 Appearance and Dimensions of Stainless steel
laminate Li-ion cells
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Fig. 2 Initial Charge-discharge behaviors of cells
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Fig.3 Charge and discharge curve behaviors of in vacuum

(Unrestrained aluminum laminate pouch cell is not
shown, because it became unusable after the initial
charging)
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Fig. 4 Pictures of stainless steel laminate and aluminum

laminate pouch cells under charge-discharge
cycling test in vacuum
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Fig. 5 Capacity retention of restrained stainless steel
laminate pouch cells
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Table 2  Test conditions of random vibration
(@) X, Y-axis

X-Y-axis
Frequency (Hz) Input
20— 100 +6dB/oct
100 — 1000 0.08 G?/Hz
1000 — 2000 —8dB/oct
Over all 10.4 Grms
(b) Z-axis
Z-axis
Frequency (Hz) Input
20—70 +3dB/oct
70 — 260 0.35G?/Hz
260 — 400 —6dB/oct
400 — 1000 0.15G2?/Hz
1000 — 2000 —4dB/oct
Over all 17.0Grms
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Fig. 7 Randaom Vibration Test Z-axis
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Frequency (Hz) Input
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Fig. 8 Sinusoidal Vibration Test Z-axis
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Table 4  Test conditions of pyroshock
Frequency (Hz) Input
100 — 2000 +9dB/oct
2000 — 4000 500 Grms
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Fig. 9 Pyroshock Test Z-axis
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Development of Battery Management System for Lithium-ion Batteries

Gl

Yasuhiro Hakozaki

Abstract

WA BE

Tomohiko Sakamoto

For lithium-ion battery, in order to ensure safety, battery management system (BMS) to control
voltage, current, and temperature is required. In this paper we will introduce BMS developed. The
BMS has multi-stage safety circuit system which operates from information acquired by
monitoring state of batteries, and has capability applicable to 3 - to 5-series cells battery pack.
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Lead Acid Batteries for Vehicles with Stop and Start System
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#7212 JIS D 0101, JIS D 5301. SBA S 0405 ™
HigzsHLE L7z,

2.6 AERUVESR

0WMEER. TEZAM2REXEIMLE L
720 2006 £ERUZ FLHER S LT 7 AEIRIE S — A 7
HTHh Y, MO ZBLE L TWw5JIS D 5301
AR EI N T awnzo, SHEIBRLE L7,
2.7 ES®

721K, M, S, T2z Cat6E DIEIX

TEBRELE L7,
2006 L CTIE, W T DOXFIZOWTRS T T
FHWTWE L7228 L7055 ToRLx

WyRoF L7z,
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SBA S 0101 (ZA KU F X by FERAREST M) KIE

2.8 WHEEM
BREOIMERE L, AXORBRSEMIREH L £
L7,

2.9 HERIEFF

FEEZ A2, REATOTXMEBEOHE T Z T 5
T2, AT HI e LT LA, F72.JISD
5301 & A, HEABEL IV 7T X
rEmARRIE. BETHURIGELRVIEE. AF
SEFTENELTINWT EELFE LS

210 #BE

2006 SEMOMAIEH 12, FTEZ A2 ZBINL £
L7z

211 ®FR

TAR) YA Ny THRSERERY RTERO
— BB E Bl F L7z,

212 HAEEROLE

BILBEIER OBREREE HI L LT, BEIEROML
EAHEEERL E L7,

213 ER. ERAVRBRARETE DI 53ttt
MEZEAIIL, 74 K Y7 A~y THFHESE
MOFEF K O — i 2 EREO— B3R, B ONZIABIH
EBRMETA R Y7 ANy THHSMERDBED
MEIX Rt bR Z TR L £ L7ze E72. 20 BERIERZ
w5 I 5 R R = 2 IR T 5 720 D4R %
R L E L7,

iy

3. BRER

3.1 TEZAKA1

FEZ A2 OB & [ FTEZ AL OB IL
AMELE L7 REXAM]L L EEZAL2OR
B & O BIZARBITEATRERE T X AULBE IS RE T
HbHEEZFE LA, BT CHRE R AR IZHERR T
EFHATL, BEENOER L7720, TEX
M1 OREIEII fThbanwZ e LFE L7
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3.2 PARV IRy THR

TAR) Y TANy THEOBBLEBET L E L
723, AR OUIE THSE L 72 S LU 3R EE 28R <
72 1) L 2006 4ERR &SRR G SR R ) 9 0Eo T
BUEE ST EDSWEETSH 1) . 2006 4E R & [FAE IS
30,000 m&SEfE LE L, $720 —EF A 2L
WIF—ERHE S e I REREARAE S5 2L EH
& L CREABEL BT 28 m L E L2257
AR) Y7 A by THEHEOLEELH#ILEL TH
D, LM ARLHEEL LT, 74 Y Y7 A
Ny 7 E) = v ¥ v TG (E) =847 (FE8)
AR RT 2006 FERR A BEEE L. MIFEFEE 2B L
FHATLz. WG RIE O % 8 U CEEi
Db % BIREIC L. [IEFES O &K 2 wliige
ARG 52 LD, SHBOMEE LD 7,
3.3 D tDHKERDEMI%EE

BT ENTWDLTA ) v 7 A Ny THEHR
HEMIZENIE S U2 S TB) ., 1
B ASRE B LA THR L OFEREISH T 5T A
P O TR BN B 72 TR IS BN D A3 1)
T4, NSO EZIHERT 5720127 SNz iks
W&o T BERE, RO IRENE CHLE L -5t L
(L5 ZIRENC T 2 BHEEOK TR a S, —
EORBEEMEILETH L Z Enb, Rk E
LHEAL T BN D D L) BRASHFE L7
KECZIEE X, SO OBEFEE HEET L TE
T9,
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BET—42Y— b (SDS) IO T
Safety Data Sheet

EIEOHEE T

Saneatsu Asai

1. [MSDS] »5[SDS| A NKENHE

2012 4E12 [GHS 12 3D <AL M O fa f E 11
WMOEETHE - T, EELBNORREVZ 4
7—% 3 — b (SDS) | (JIS 77253 : 2012) AsHl5E
NELe SNFETO MLFMESERET—5 v —
k (MSDS) | (JIS Z7250 : 2000) & [GHS 12#:5¢
bW 8 55 o F£or] (JIS 27251 @ 2010) 28 JIS
Z7253 |2k a &, JIS 27250 & JIS 727251 1%, %
W24 43 HICBEILE 2 D F L7z

MSDS & SDSIZZEHIZ R > TWE T,

2. R&F—4— M (SDS)(JIS Z7253 :2012)
DPE

2012 4E® JIS 77253 :2012 Ol 5EIZFE WV [GHS 12
O ALFEMOfERA ERBROMLE] T 2bb,
ke ENE 7 T A R OTERh EPEX 23 TFE
AT FERET 2 7 )b, VEESN O 2R Y SDS
DENZIUIDWT, HH - GEBNE & O,
W E NS X B IERIEED T ED IR ZBLEL
SnFE L7z,

3. GHS ICE O ERAEMHFRRNIEE

GHS &
Classification and Labelling of Chemicals] ®OH&EFR
T, EBREARETSEFESTERE SN [
OB L UCFRICHET AR Y 27 4T,
Z O GHSZ, b5 D ek Ek % — w0 Rk 2
Mo THE L, BERZEEZHVTON)RTE
R L. FORHEFIR T N)LR SDS (Safety Data
Sheet : Z&T—4% ¥ — M) (IS, KEHIE

1%, [Globally Harmonized System of

Y OREE G A E  BREEAELT

45

B NDERER B ORGEIZLTE) ETHHD
TYo ZTOY YRV —271E, 9HBEIZTEINT
WIS,

VYRR =T L ZDERTERERITRL I T,

GHS > > HKIiIw—7 S URILT— T DRT B

BONIEICESS5SNBEBRRETHHD,
KL - BCRISHE( bR - BB
1E¥.

BIRMEDRM - AIAMEDES - BRFE
KEDREE E. BRPEH, KIETHR
KEBESHHD,

BRALMEDRE - AR - BfRG EDMLD
MEDOREREERT DD,

HAPERE ZI3RIESh TRIES
TWBHD B LN TBHERKRLT
BRET DFIBEMEN H D HD,

SMEDEEN HDHD, KA, B>
7o) MVAATEN) T B ERICEDSS
EFHBHD,

cBERYE. HEERMEI»H 5 DD,
EMLULEBCHBICEEE5250
Do

RERED L CRRERE. ALY, B
nizh), WMo 7l LG ERREE %
BIZEITHENHB DD,

KERBICESEIG $ 2 D, TRIKIC
T2 &, KIEEMPZDEBRIC
BREBERETIHEFHBDND,

SUESE. RERIMME. RRIBE. K
BRAEE,. SUBRIBE. REMEL ED
BEEEENH B HD,

QOOPOOO®

(F) EREFENEE. KH0DHMIE GHSXELSRNDZ &,
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BET—42— b (SDS) IZ2W\WT

4. SDS (Oie#IAH

JIS Z 7252 124t » CTHrsE L 7-f6 1. falh &2
7 AR O fabh EWIX 54T 2841213, SDS
AE L, R EZ bR ER ) 8 A
SDS 21, fb&aint . RO 16 HE OEHm =
AL 9.

< SDS (CEEE T 2EED
b4 5 B DS R R
F@ﬁiﬁwﬁﬁ
HHLRY B OV o315 %

ISSEERi

KK IR D E

i R O B

Bk T O oo

(&< BB Ik I OV PR 1
W K O ry e
LEME R O RS TE
BEER

BB

BEHE L O
Bk L OEE
A

Z O 1R

ZDOWT

© 00 3 & O B~ W N

e e e e e =
S O W N = O

5. SDS DRHZEHFEZRL TV SET

HARTIZ, UTOE4TSDSORMERELZEL
TWwE 9,

2000 4 7y 4 A (MSDS $e i3 ) 1T
2001 4F © AL EHE R ICIR A B 1 (PRTR )

(MSDS #4257 ) Mt T
B B s (MSDS $2t 27 ) 11T
HEROH%: 53, KE - WM - -4 - F—A L
F) 7 - EEZR ETH, SDSHIESERHES T
WET,
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6. SDS MFERICDWLT

[ A TR 0 347 T SDS % $24E L 2 1F Lid 2
SaVLEWE R EBESINTBY . EOILEY
Ha2 i) &ToimE. REanE. ExERE.
BEZEWRLBLBALRE 7 &2, fEf A FE % Lok E
S 2 2 EDEETT, WY 1EEF DA
EH & XD WD MEESG OB, HERIUTEH
MR BAR SO 12X ) o AL R E LA
{ETEBELHICHEH L TV & 720w TT,

7. JHS5OBEMBFEICONT

YTl A== FIZEE LY O SDS
ABLTEY 9,

BIARRILZ DU OB SR IZ1E SDS % T ~OL % $fik L
BLTHIVHIIL > TWE T, FEMR &0
mELTORETF—% v —MIDO&EF LTI, BI
Gl B OERIZIE L TSDSEZHITLTHBY F
T

FRotE1E R DB

HRILEMEDEREN 1 %K
HOE G, (PRTREICH T34
EFE—EEELEMEI0.1%
KBDHD)

EERNMVEVHOD

BHINZRETERSIWZEL | BXa T4 -4¢&

FRAE BrREL ZREEFZEH

—EEERAOHM e
R EIRELE
B4 (3) BE TIREFUSDIRRE &
&5, »OMRIITKR
(R Rt
BEER REEXEBATEE
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FEABHERORTZLHE

\ehicle-loaded Mobile Power Supply was Exhibited at the Expo

B3 o [HERABENEF | %, 5 1 EBEE A~ —
F 23 2=5EXPO (20134F 10 HBIfE) B L 0%
5 ER kR R (2014482 H BfR) IS E R
LE L7, EarfiRkic, BratiEokT %
THRIZZENZIURL 5, BERABBEROIHZ
119 R TTRYG SN D Ot 2 e BEE &R\ 7272
EF L7

F 72, 20134F 12 A H itk S o F .
RITEICTERICE2FHEEITVE Lz, BT
LEBEHAHEL, Ny 7)) =D R F =051k
bN-BR A>T, EBRICBGEZH, LAY, &
[AM=TTEENS/20), TLEZBLL/D, &
WARNETL . L OB TSNS, "WEE
WAL XDODBEF #FE L T2 F L,
Z LT, FEEPIIESCERRIGE THLE SN F o
I —HETEERITER M) LA TEFEL
725

SO FORRMBREHEITE 2 £ 2 fToTwE R
TOT, ERICL2FEHE CHESINLLEIEETD
BREHENT <7280,

BHABEHT RO
2 AT L (BR/IMERR)
EREE 5kW
EEhRE 21kWh
BEMN -2
EEith 12V 50Ah/10HR 351&
~Ti& W1,850mm x D1,500mm X H1,850mm
BHE #91,400kg
BENy =2
HABRE 5kW (AC200V) /2.5kW (AC100V)
1EEL 1 3W(AC200V)/1 ¢ 2W (AC100V)
EARE K E 50Hz/60Hz
ERANEE AC202V
EREAEE AC200V/AC100V
TiE W850mm x D1,100mm X H1,850mm
g #1400kg

R, FELCEETBBENH)ET,

HHAB

BIRDIER
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Q- 85 &3 UltraBattery % £ #
HONDA ODYSSEY ABSOLUTE Powered by the Q- 85 Flooded-type UltraBattery

Lt AEH S L 72 Q-85 UltraBattery A%, HrZl
FHI=NV RV T, TTVIV=1]IC
B cnwEST, £ 7v8( 77V 00— b, K
FHHF LR AL 2013 4E 11 HICHFT L 727 A
F) YT ANy TYAT DA TZERER T,

Lo Q-85 s\ UltraBattery (&, ERFEH IC
FyNTVIEERITAZLICLY ., BEZT AN
R RS, BEARICZIRTVWT A F) 7
A2 by TERETIZBIAI VT =23 »E2EHIL
TWwEd, o, EBREME L L CRBEGWE %
R L., EICIEBE I idmii et a40C-21 44
VL2 EIZX) | IEBOMAMEZ B LS, i
WE DAL - PLERLHETO 70— 2 2Pl L T F
o EWTHEMN AR & BN BT AR
% Iedafi 2 72 Q-85 Wi s\ UltraBattery (&, 7 v+t
A4 77V — 1D CO,HEH & DHI R R E U 12
BHAL TV T,

Sied . BFAIFBRBEIGEICHE L 72 F B o5
5 - Woea @ L CRELRL72< % THAE0FH
WEHEBLTEWDY F95

£ 1 Q-85%= UltraBattery D114

3t

Q-85

AHREE

12V

£}

fen

#9917 ke

ik

e

225 mm

EETSES]

200 mm

E3S)

230 mm

&

171 mm

1 Q-85 UltraBattery D 44#R

X2 K2Z FFvEa4 TTVIL— bDHER

48
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AZXEFHRAEHRICK-2RBMEBET M ZMA
Delivery of K- 42 R Lead Acid Battery for SUZUKI MOTOR CORPORATION

COY, AXFRASHHOBEH I N A
T =8O K- 2RIEFE R MM~ THH W2 &
FL7

WESTHCld, 7A R Y 7 ANy THOH R S
PREA L7z, BB LT, ik m A & R
HIZAT 9 72D DR CoFTE AEOm L, K
RS FEIREE (Partial State Of Charge) TOf#H I
BiFa#Hmom btk TnEd, 22T, 2
D2 ODFER &7 $BMOFFE 2TV E L7,

[ELHER]
OE4EFXEZAMITERRD 2 ICE L

R CHREZ 2T ANLS 72O IZIZEWE O KIS
YRPRATRHIVEDNH ) 9. TODIEWEE
I D e dA b K OFchg ik g 7z & o faiifl & 17w
F L7z TOMER, 1RO 2HEOEREY T AN
BT ENUEICRY F L
@ PSOCEMAMRRRD 2.5 FICEL

TARY) TRy THEHIZFRESE T 720,
Ny 7)) = PSOC TSN E T, SHIEFHF
LRETLy IV UMMEILTHEFT NI A =T PED
FEERHTHOLNEVOT, BEMOARMII NNy 7) —
PHOHEHBEINE T, TOME Ny T — TRV
WK ) EMEOSBIL»MRESNT T, 22
T, FZL-El T, EWE O AR Loz
W\ IRINFE O sl K ONEY B # R O R b2 4T
F L7, HIZ, REHMEZT) LREALIIR DT
D, VT 2= a v FREELGRDVET, 20
P72 =2 a v 2l 2 720 W R INA K&
OERBRMF OREILEITWE Lz, ZORER.
PSOC HrldfERmdD 2 5f5M L3452 A3 TE
L7z,

@M EBEADIEH

LT VIREIEEE Ny 7 ) — b KERATRANE
To WIZTA KUY U7 ANy THIIESHLLET
LY EIR - B R HEICAT ) O T, mWRER
BERMEI RO OSNE T, £ THIRT A D
WALz ExRATVL FERE X D B PIERIKTAT 25 % 1K
WL KRERBCERE M EL F L7,

1 BHSEEER

=1 HEFE
%" K-42R RS

£ & (mm) 185 185

~TiE & (mm) 125 125
=& (mm) 200 200

AFREE (V) 12 12
REBIEAR (%) 75 100

B8 (kg) 9.6 9.1
5iFEIRATE  (Ah) 28 28
REZAME (%) 200 100
PSOC#H#a (%) 250 100

(HByH RIS BTl wiH )
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BB X ERH
IWVHD AV NE=EN Ny T =322 777 F+ ) JDERIL

Global Business Development
The Establishment of PT. Furukawa Indomobil Battery Manufacturing

1 RRI7I2DO0VT

A2 A2 7HEAIE GBS > FA2 7). AH2
AT HAZBEL, BEERFPEELILL, B
X ANE TR, HPEESTWLIERHLL £
COBERFROEY SRS, A& DEFIZE TOHIF
EHELTCVEYT, BEOHAREERLGDLEL &,
AV AT T ORISR TE I,

SHBIET

0134 1AM 7ay 27 bOBE»IHEE Y. [FH
F1LR2AA Y FPAYTORFHBTHLY ) L7
W—TDA v FE—ENVEETVAT - 4 FE—
~=a2777Fx) 7 (PT.
Furukawa Indomobil Battery Manufacturing) #* i%
VHLE L7z AL EFICENETAREEILE
DELEA, ZOFRLELTE MY PRI TOR
EPHFEICHFFCE 2" L5 WlBERICEOCH
BE YA AEEOFEFES DS Z D/8— b F LG
L7ZESRROBEATY,, S BREICHEKL,
YA TONADLEPREEOEROD . A
EdDmE 7T FefRfitd2 2 L2 &HHIZ, F
ErEdTHE TS,

(BE TV HT A Y FE—EL - Ny F1)—-t—
VA S FERHICE LT ET,)

A A A

2013% 11 A8

SREN=L

50

EDLSLETigH

THE. Vv By OFEK) 65kmIZ L& T 5 3
¥7xy MM U TERMICH) . BEHEHHEER
% BET 2 RMEOHRMEEA L, HRBREICE
LSRR 2 BIR L Qv E 9, L0 HER%
HTH O ETA, 20M4FIITEREDIER L. 2015
EPOREBEHEZ TFEL VT T,

BREICOWVT

LRI EHEY sy S A FIv s/ R=T 3
> 2020" mHERE L T B, gV O b EE e
FLEDNIA ¥ FATTHREDSH ) T3.2 2Tl
2017 4R 1258 s 100 BB O HE 2 B L. 5652
OFEFEWNTHE LTHELL T EET,

F7o, BERICE, FB7I9 Y RBP4 Y FAY T
DANADPLESIL, TIHHTHy TN 212%1
by RERYFE D, ZVv—THE—FD
rhbE, —HTO BEIIEELTIVD) T3,

9 RE®

(EyHE AR KH E—H8)
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MD 1500 2 BREHRE DBt

Introduction of MD 1500 Type Power Monitoring Device

Z D, MD 1500 T HE 5 Bt 52 & & Ranfbi L
F L720 ARRiE, 1€k MD 1000 & F B E O
TRAKBRALIZ 72 0 . DP IR E 0 - ARRE A7
EMTONE T,

T72, R E B L TRIDR T RZFHL T

(5 R]
@5y FINZIDORA

Z o FISKIVORHIZ X o Ty EEREIZ0 D) =
T BEDPHEHAC R ) £ L7,

F70. ANEBELFREES ML, HiEE
RSN S IE L7z,

W2, 6.24 Y F TFT 7 —74 i/ )V
DEHIZE T, ETHRRTVERIZE>TNE
T (1 2H)

Q@E T it Alrkek

BCW (&t Ha=v b F 7V ar) 28
e b Eicky), EBMOLVERL, BERTHN
HARFLOWE A TTHET I 6

F7o. mAEHAIE VEIZ 128 T, ek 250+
JVASEHIITTREIC 2 ) F L 72,
OIBRmIRIRT F ) AEE

TR & T % Fan 12 4% 4 HESESCHLAE B % 3%
FEL. SNEEWEL-EHa0d 256120, 7THY
VAT AR RIT TV ET,

F 7o, BBARERSEIE R & LT, HERSCIEE I E T
B OEAZ —BRTFERLEI T (R22H)

M1 &&ZyFINRI

2 EbERSFIER

(RESERS AR R REATIE I IR EERT)
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EBEFFRIRETR - WTRICTIVAVEE W ZMA

Delivery of Alkaline Batteries to the Hokuriku Shinkansen
of JR East E 7 Series and JR West W 7 Series

BFI A T F o AM RN LSS PGEEM A T
WAV EEBMIMT 2 ) —X %2558 L, £ OBK
FRIC TV 2T & T L,

Z D70, T H ARG SERA SR & DI [H B
12X ) [WAB100-9]) (9M100) % 52m &8 (F[H
I TRFRF AR BUS) . BH AR S ER S HARD ET
F - W HARRE SERA SRR O W7 RI12, THRH
We7ZiE, MALE L7,

SR THRHAW 2w BRI, s e L
T, BATI94 v F v FI2id v, HiLwMT &) —
XEH)ET,

COFEMT, GRLOBENH ) 7.

FLEBR

Q@ R\ \FKFERE

TR SRR 2 BRFH L 8 B )~ O fi s 0 1S K
0. EHEOKTHEE 2 KIRICHHI L 72720, &
B D72 D #iIAKSAZET T,

BERZEHHIG

PREHE A OBFETIC L e L, TEIR
ML 9,
QLI RTFHER

GBI L 2 WS 2 ) T s
BN TD . HRPREDPORSH TT,
OBERIER
WDV T ER VB T o
QOBRBEANTE

BN HALET . B 2B AARETT,
O= itk - IS
EEREBAROMAIC L) . EERE KR
BUEMREICEIL, BIFAETT

(PEZERE AR A FEARIE IR 7 v 70 0) B SR
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% M UltraBattery UB-50-12 O #34t

Introduction of the Stationary UltraBattery “UB-50- 12"

IZUBHIC

IR F vy & LEEBRMONA 7)) v FEISE
LEM “UltraBattery ¥V — X2, NE=E/ T
Oy 7 %47 UB-50-12%EMLELZDT, D
BEIZOWTHML T,

FLAE

BCP (FZEMkHiaTH : Business Continuity Plan)
PR OIEFEHER, ERABEER, KEmtsEs
ATFh, BLXOEY—=2Hhy b ¥—=2 27 bxpinE
BUYAT ALY, WAV A 7 VHBICHEHTEE
B

FLBERE
OFEN-FEZIT AN
IERIFRF ¥ 782 & % BN I AL A A A EE
PEEDH LI LT, [EROHFEFE M TIIARET
H o7 KB (AK0.5CHpA) TOFXEEHEE
LE L7
OIS FEE ] £ o HlI Pk
VAT LAEA L COBEBMEBEBLEOIIS DXL
I Viz, BETREOMBEERILD1/4
FCHIRTEE ¥, EEVATLOIA N F—5)
Kom EPHfFTE T,
OfFEN 72 PSOC 1 7 VI
(3,000 14 7 VLI EX)
PSOC (#R47F5#IRKE © Partial State of Charge)
D LWERBETIZBWTH, HERLOFHOR
KHO—2THLH VT 2— 3 v (hlEsroMk
b)) A LCIZ Wiz, ERME ) SBENF
TR LT,
MOMHHEITE SR L B

53

Separator
PbO2
PbO2 Carbon
electrode

Lead-acid ceII +
i

Asymmetric
supercapacitor

<«— Carbon electrode

U

UltraBattery D& 5,

UB-50- 12 M1tk

EAEY [-1 UB-50-12
EREE [Ah/10HR] 50
AVEBE \%! 12.0
HE [kg] 22.0
Hi& [mm] H220 x W 128 x L363
RAMEER [A] 50(1.0C10A)
RAREEN [A] 25(0.5C10A)

B

UEETE

UB-50-12

THE FURUKAWA BATTERY CO., LTD. JAPAN

UB-50- 12 41#8
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BEERASERI  7aD) =2 -7
—Premium 1) = X —

Renewal of the Highly Efficient Rank Article for Cars
—Premium Series—

Yt A E I 20084E 7 H X i A S
TWETH, IFEOHMOEERRILICHEV, FER S
NDEEBEB/BMBICGT L TOELR L EAEELPLEL 2
D, BATMOWELZFEmL TEF Lz, 2D,
TR > 7 7y T EBIEL I EPHRE LD
T, Premium ) — XL LTV =2 =7 VFEETHREN
72LET,

1. Mm%

Premium ¥V — X G104 1 )

2. #5%H
2014410 H
S anERELEEL
150
BT 141%
140 1w g7, 136%

=100%)
)
o

og 120
[
® 110
B
%)
s 100
qm
#H

<]0]

80

B19 B24 D23 D26 D31
Wty 1 X

CBRITRERMEIRE Lo TVWB D231 XL T102 ~140% D
S iEREm LSRR S N,

HAFHEERIER

BIRR GHEBE1021TDI1>F v 7)

3.0mp%
N—avs
4 . FEmOBFHE]

@ i (2 3 ] P Sl Aol £

@ =i AR BT C- 21 BBk & TR

@k “EHEMEICL 2NV ) v VRO R
@Vttt > 7

@i E IR 223K L T T & 288

5. MEMER

@367 A8 Hkm=36% A 10 5 km

ey

-
4

mEEERL
BR5e Bty

- s e SsHiE (K mm) TAEE S —
(V) (An) B o [ ExX (¥9ke)
55B19R/L 36 227 200 125 185 9.7
75B24R/L 46 227 200 125 236 13.0 BoX
100D 23R/L 12 58 225 200 169 230 16.1 1oTh—a—
125D 26R/L 68 225 200 170 257 19.7 WTRExX vy T
145D 31R/L 78 225 200 171 304 23.7
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Y72 LEREM [Mgbox® (v 7Ky 7 2X)]

Magnesium Air Battery “Mgbox®”

1. LIS

SEROR D EELMEO—DI12, HEHFEEOE
WENHD Y £ 3o BHARKEK OB S M7 5
BT H DML, ERIEIIR7: [ ARG 12
B0 | OREE A L, BT &0k
B LT, flHREICSHOEEHRENENZ B TE S
BIFZ MERIR R SRR L B L CTE F LT

JEHH Mg ZBREM [~ 7Ky 7 2] 13, KE=E
POEMMEFTET, Kxwihlb 7217 T, £ D
BB ICB I 2 B L OKET A 2 LD RET
R

2. HaOHk

@K E AND 2T THRE

@A ~— b7+ 7 & USBHZEO T i

QO LAEETAY— P74 V2 AKOELETE S

@ USB ¥ 1 7o )1 % 2 i3 i

O A DMMABRTTELT T AT T LR
i

Q@K TTEXTWLDOT, HHEBEORENES
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