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The future of electrochemical energy conversion

and storage devices
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Express Charging/Discharging
Lithium lon Secondary Batteries
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It is well known that the development and the commercialization of electric vehicles is really
a tough work due to the capital cost and the weight of batteries. However, the main reason
could be the very slow charging rate of the ordinary secondary batteries, for example, lithium
ion secondary batteries for the mobile phone need at least an hour for charging. If it is possible
to charge the batteries within the very short period such as a coffee break, it will be a real
revolutional change in the whole world. Is it possible? Recent research are expressing the
answer to this question as “Yes!”. This article is discussing the express charging/discharging

technology of the lithium secondary batteries(LiSB).
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Fig.3  Cyclic voltammograms of LiMn,0, thin layer
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PC + DME. LiMn204 thin layer was fabricated by
the Pechini (citrate) process
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PC + DEC. LiFePO, thin layer was fabricated by
the Pechini (citrate) process
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EEREH PLANET-C BERAVF I LA * BHORKE

Development of satellite for scientific purposes PLANET-C lithium-ion battery

KRG e RF B
Hiroki Ooto Kenji Ohira

Abstract

A HAf

Masahiro Yamamoto

W Am iz

Hiroyuki Inahuku

The development of the lithium-ion battery for the power supply equipped with Venus explorer
PLANET-C began newly based on the battery technology for “HAYABUSA” in 2002. Enlargement
and the high energy density making examination were done based on the surface modification of
material in a negative pole and the improvement of the separator because a further improvement
of the mass advantage had been requested from the demand condition of the mission, and
23.5Ah class corner type lithium-ion battery of the high energy density type was made for trial
purposes by 2004. Moreover, the examination of making to long life was also advanced, and the
prospect putting that decreased passing year amount of deterioration in the state of a complete
charge when keeping it by the float charge method to the half of the battery for past “HAYABUSA”

was obtained.
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Table2 Simulated operation test conditions

phase Test time Test method
operating o
. temperature test 1.5year 125C 10% SOC off
(1) Delivery-launch Temperature load
peratur 4.5month [457C
accelerated
operating o
(2) Launch-arriving |[temperature test 25year 10T 41% SOC
at Venus Temperature float charge

7.5month |30°C

accelerated

simulating after
entering the Venus
orbit

operating

(8) Venusorbit |, erature test

2 year
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Fig.7 Initial charge-discharge characteristics for PM cells
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Table 3 Safety evaluation of PM cells
Iltem Test method Result
overcharge We charged the PM cells to Abnormalit
& 200% of capacity under a 10°C ¥
test ; none
environment.
We short-circuited the electrodes
external short of the PM cells .Of a com_pletely Abnormality
circuit test charged state with a resistance none
of 30.3mQ between lines under a
stationary environment for 8 h.

PM V%, 10 £ 5COEBET T, 200% SOC O
WEERBRZAT o 722, 77— ADOWEL, FE- 58K,
BEFOVES), SBRIRE LRI E L 2h o7,
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TC. 30.3m Q OFEHEILPTT 8 BEH DA TG AR
RATo72h r— AOBEZ, B - K WERO
VEBh, 2B RE LA e h o7,
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x4 PM &)L DERIRIEH BR
Table 4  Mechanical environmental test of PM cells

Item requirement Test method

We impressed vibration while

Random . . discharging the PM cells of

vibration XY .a)fls' mgmmum 104G 50% SOC at 0.5CA, and

Z axis: maximum 17G

test observed the voltage and cell
temperature.

Sinusoidal  |X,Y Z axis: maximum

7

vibration test|25G

We measured cell voltage before and
after shock impression and observed
damage to power generation
elements, such as the electrode
group and connection of electrode
terminals and collecting tabs.

Pyrotechnic|X,Y, Z axis: maximum
shock test |500G
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Table 5 Change of cell voltage before and after
pyrotechnic shock test
+ Y axis None
— Y axis None
+ X axis None
— X axis None
+ Z axis None
— Z axis None

5.34 BHIREARINEOTHNERS

PRSI AR (S TE R B R L. PR
BB ERAS V O TR G- 2 5 B O
A L7, BB RBOMEEZRGIIRT,
7oA O E AR A L7z PM &)V O R BRI %
DFEMELXBHOLEER 12 12777

%6 HMIRIEABRBEOBREMEE
Table 6  capacity maintenance rate of PM cells after
mechanical environmental test
Rate Random Sinusoidal Pyrotechnic
vibration test vibration test shock test
1CA 99.8 % 99.8 % 99.7 %
0.5CA 99.7 % 99.7 % 99.7 %
0.2CA 99.7 % 99.7 % 99.7 %
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Application of Fluid Analysis to Storage Battery Development

e S

Hiroyuki lizuka

Abstract

7 H Bk E

Kosaku Saita

The authors have previously reported the application of CAE (Computer Aided Engineering)
technology to storage battery development. Recently, CFD (Computational Fluid Dynamics)
technology becomes more active in CAE field, along with advancement of computer, and it
has achieved a lot of good effect. It is very useful to apply the CFD analysis technology to the
storage battery development, because the fluid occupies the key role in battery design, battery
manufacturing process, and battery operation. In this report, air cooling analysis of battery,
molding analysis of battery case, and casting analysis of the lead alloy substrate and strap are
described as a case where CFD is applied to the storage battery development.
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Calculation model of battery cooling by air flow
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Fig.2  Calculation result of battery cooling by air flow
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Fig.,5 Calculation result of battery container shrinkage

after forming (deformed 5 times)
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Study of lithium iron phosphate cathode prepared by aqueous
paste process for lithium ion battery 2
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Recently, lithium ion battery with iron phosphate cathode having high temperature stability for
safety has been extensively studied. In this study, the practical lithium iron phosphate electrode
with aqueous paste process has been established through optimization of particle morphology,
solid content of paste, and mixing conditions. The laminate type 3Ah Li-ion cell with developed
electrodes has been confirmed to be realized excellent high-rate discharge performance and

cycle life (more than 1000th) by the evaluation test.
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Table 1 Conditions of characterization test
Cycle Test Test conditions
Number purpose Charge Discharge
. 0.1CA, 4.15V 0.1CA CC
First charge and
! discharge cC-Cv
8 For 15hours 2.0V Cut off
0.2CA, 4.15V 0.2CA CC
2~5 Activation CC-cv
For 5hours 2.0V Cut off
) 0.5CA, 4.15V 0.2CA CC
Capacity test 1
6 0.2CA cc-cv
i For 3hours 2.0V Cut off
Capacity test 2 0.5CA, 4.15V 0.5CA CC
7 0.5CA Cc-cv
i For 3hours 2.0V Cut off
Capacity test 3 0.5CA, 4.15V 1.0CA CC
8 1.0CA Cc-cv
i For 3hours 2.0V Cut off
Capacity test 4 0.5CA, 4.15V 2.0CA CC
9 2.0CA CC-cv
i For 3hours 2.0V Cut off
0.5CA, 4.15V 0.5CA CC
10~ 29 Cycle life test CC-CVv
For 3hours 2.0V Cut off
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Fig.2  Discharge rate characteristics for two
types of paste preparation
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Table2  Cell composition

Designed capacity 3.0Ah

Cathode LiFePO, electrode with new method
Anode Graphite

Separator Porous polyethylene membrane
Electrolyte EC + solvents mixture + LiPFs
Wrapping Al laminated film

Cell dimensions 180mm X 155mm X 3 mm

6 3Ah EILOHEBEE
Fig.6  Photo of 3Ah cell

* DOD (Depth of discharge) : W& EE
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Fig.7 Result of discharge rate tests
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Fig.8  Change of discharge capacity retention during
cycling
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Development of UltraBattery -3 Report-
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Abstract

UltraBatteries, which combine an asymmetric capacitor and a lead-acid battery in one unit cell,
showed cycle life more than 7 times of the pack target, in addition, it was controlled unevenness
of each battery voltage during cycle in comparison with conventional VRLA under the 144V pack
test. Furhtermore, Honda-Insight HEV equipped with UltraBatteries packs achieved the target
of 100,000 miles (160,000km) driving without conditioning charge in the field test. On the other
hand, it became clear that newly developed flooded-UltraBatteries that for micro-HEV and for
wind power showed a superior cycle life to the conventional lead acid battery.
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UltraBattery pack achieved 100,000 miles
driving (160,000km) in field test
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FPARNYITR by TERMETHORE (B 2)
Development of Lead-Acid Battery for Idling-Stop Vehicle Application

e A

Toshimichi Takada

Abstract

woll e

Jun Furukawa

The heat-trapping gas exhaust restriction has become severe because of the sudden rise of
global warming and a worldwide gas price. The automaker is starting the product launch of
the charge control car and the idling stop car as an effective gas-snipper in the CO, exhaust
reduction. In this report, negative pole Salfation that optimizes the separator, controls making
of the electrolyte generated by a deep electrical discharge in the idling stop a stratification, and
happens easily in the state of charge shortage because of a new additive is controlled, and it
reports on the development situation of the lead accumulator that improves durability more than
the lead accumulator for the start of the past and the lead accumulators for the idling stop car of

the first report.
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The study of recrystallization behavior of the cold rolled Ba-added Pb-Ca-Sn alloy
(C21) for positive grids by means of microstructure observation

ERLER:A

Jun Furukawa

Abstract

Zo hre

Takuya Yasuno

“C21" Ba added Pb-Ca-Sn alloy for positive grids by mean of book mould casting have
excellent mechanical properties and superior durability for corrosion and growth. In this paper,
relationships between mechanical properties and recrystallization behavior of the cold rolled C21
alloy strips having different reductions were investigated by optical microscopy and scanning
electron microscopy observation. As the result of the investigations, mechanical properties were
decreased by dynamic recrystallization caused by higher reduction. Furthermore, formation of
texture was confirmed by XRD of cold rolled C21 alloy strips and solution treated C21 alloy strips.
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The Beginning of Operation Test of Energy Storage System attached Wind Power
Generation System
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Development of double lid battery
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