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Charge (energy storage) —— e-

e- —af}— Discharge (power to the device) Graphite anode

Gathoder

g Hectrolyte Anode.
M.S. Whittingham Q | =)

LiCoO, cathode (4V)

A. Yoshino

Al current collector
Cu current collector

J.B. Goodenough

33 1.-on HIE{Z] 7= o LM A E A D8N Fo =S A+ Gt

(Courtesy of Argonne National Laboratory, https://www.anl.gov/topic/lithiumion-batteries)

2| §0|2TX[7F STO| & Alof= 2|F&0[2(Li*)0 Y= (Cathode)Mf|A WHHLIQ AU S S50
(Anode)2 2 SECL}. Ol FAte| 0|2 F=0M 55 LS2=2 O|FNX|H, LHo| 2 I
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=
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Fuel cells

ORR: O, + 4H" + de" 9
HRR: H, > 2H"
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Hydrogen (H)
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(The figure is reprinted from ref.®! with permission from Elsevier, Copyright 2018.)

http://www.kosen21.org/ T 0|X| 5/9

Copyright (© 2020 KOSEN21 All rights reserved.


http://www.kosen21.org/

DOI: 10.22800/kisti.kosenexpert.2020.364

KOSEN Report 2020

i[K;

Li-ion X[} &F H[I

H

L ZNHR|

o

700atm

=
—

wjr

Li-ion MX| CHH| 7}

=
—

s ot

MEe 7t

7007| 2 774K| 2

—1
[

600kmCH 7t K| &

EEERGEE

FCEVe| F

S FAHE|7F 600kmEH

O™ Ao
L ©'c—

F

3

EH

18

S

A
S

o

S

HHO| E|RACL =& 5 &

7
72| 778kmzt

got=

#7428

4

o
O:
o

H

.
[=]

=
e

MKl &

o

o
O

ola{st FHHz|o| HHT 2stn

)2l Z0j0 oot &2 MHY W0 dzHX 2

E
OHX| HE2E0| THEf 40~60%0 HFEE21 ALH,

s

2 &

ofnu

ojn

i
IH

&d

Of 20~30%= A EO{ZIL. Li-ion2| 50%H =& H|wSHH Of2

5l

Kk

ol
K

>
=
O
-
13}
@
w

2

Q

-

13}

9

B!

L | X

0\8

m1

©

=

@

{ =

[}

2

AC-DC conversion

AC via grid
transmission

(95%)

95 kWh

£2
23

Electrolysis

=
o
=
[3)
>
=
9
o
O
Q
Q
<

'5%)

and
battery charging

(85%)

77 kWh

Electric vehicle

with
regenerative braking

Fuel cell vehicle
90%
69 kWh

Fuel cell vehicle
23 kWh

J3 4. rcevet eve| HEY of{X| HEtg & HW®

1

110

FCF =2 1kg

CrS
= of

H| 7} 2,500 0|

O A
S

700atmCi 2 X ZHEH 3 S

BRI

o
=]

3

KO0

HO|X| 6/9

http://www.kosen21.org/

Copyright (© 2020 KOSEN21 All rights reserved.


http://www.kosen21.org/

DOI: 10.22800/kisti.kosenexpert.2020.364

KOSEN Report 2020

RIS ORI ET} Ee A OA|

g3t 230°c =R7IE FAIONOF ot= Sd4 2H FXAIH|7F Of

o AX
iLl:l:__t TT'__EE,

o
e

H| 22 3.7~5.0$CHZ O

o 7HZgx|at

oF

’

oF
LS

Mol T 170742

<xr
il

E

jol

kio

A2 et

0] JAS M, FCEV

10

5to & 29F Z0| H[uW

oj

of 2 Q4Ct.

FCEV
400~600km

EV

il ]

300~500km

Azl

=

10

45 $/kW

200 $/kW

~3d
1~10A| 2t

(> 170,000

TERY:

-

~

<

Klo

4
Pl

Klo

He

ofg*

AR =&

oo

K4

40~60%

80~90%

KH

nmr
ulo

-

fii|

ok

2t

wjr
i

4. 250

CtAHZ|0| A, Fceve EAHE|, &F

—
—

of, 2|&HiHz| 7|8te| Ev

=5
=

I

0l
Kr
ol
ko

o2 tfEgF=7r fEChs FOl ArFotLf. o|2fet YEES

2
[S]

EN=C
7H IRt

A
=

= O, ev

ol

o
S =

of o

=13
S

g72e td S

o, Fceve &

ttAE| HiEE X

[m]
% g

|
(¢}

(Canadian

b

NN,

H

XAz

Hydrogen and Fuel-cell Association)

HO|X| 7/9

http://www.kosen21.org/

Copyright (© 2020 KOSEN21 All rights reserved.


http://www.kosen21.org/

KOSEN Report 2020 DOI: 10.22800/ kisti.kosenexpert.2020.364

TOYOTA FCV
HV/PHV
Route bus -
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2 EV assenger car ' Full-size truck
= HV
% Delivery vehicle  Shert-dmancr | ‘ FCV (BUS) 9
= EV a Home defivery
[
2 P T = -
% Personal mobility
Travel distance
Fuel Electricity  Gasoline, diesel, biofuels, CNG, synthetic fuels, etc. Hydrogen
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cumulative investment [€ billion] € 51 billion
BEV (base case)
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