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>i-LRE
1) AIRER
2 ) )K¥FEE®E Hydrogen Health / Hydrogen Medicine

201E3AMB. REENESE—RBTEANEE-OM?

Tsunami attack Melt down => Hydrogen explosions

U-debris still remain in the destroyed and contaminated plants
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Prof. Kiyoshi KUROKAWA Prof. Koichi KITAZAWA
Chairman of the National Diet Investigation Chairman of the Independent Investigation
Commission on the Fukushima Nuclear Accident Commission on the Fukushima Nuclear Accident
Former Dean of medical School, Tokai University ~ Rector of Tokyo City University

“The accident is a man-made disaster” “NPP has too high social and environmental risk”
FERIFAARKZTLLS LY AKX BREBHESN. RRBOICEIVR7H
ERi—ELRAEREBICES (e EWIED

LTy

72V DREFEFHMIL
IRANF—ICOOTHEET S
a wake-up call (HDSFE L FF51)

IXRNF—HERIINT5HFAOBRHEIFEDL ST
> RRIRFEEZ TIF &
>BEUTRIRLTF—DEAZINEL X
>EEBRZKELEBAEETRE
> 7' O—NIVEHERKRIBEER ICSNE &

Paris Agreement & SDGs => CO2 Hlj5 & HboEK g BEIL By LE~

BT FEIELVELS, B TEIELVES
—) L2, 7]

KFE [BURTE JUELRELRFA> KROBME |

o

BEVRFIR SHEVRFA
= I 0RSR

(EETRLRELTE: |

RFATE=RETILEL

>TRFA=RFDH ZFIRTHHMH
> FEELIRFBEDSLINEEL /R FEEICENTREEIC
FlFFELILEGEDIE TRHENDOH W5
1) BHEBAR X8 Hiei
2) RIFEHE 707788 ~—48 hETE
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1DRBE(VFVOEFR)=RFORE(RR) - REB(BREV7>)
2)ER-RE-IR-EXICHIA
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From Wikipedia : Earth’s magnetic field :* NASA
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“2015 [ B ARDKEBRDIEEY”.
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BEHAREERICKEICRYIBEDH?
=>¥Ah—%K 20502 HIET

70 R BEREREBEREAE

. EBROFERD O70ERICRER L -LEMRE

. EEIRE CRFEE(ZIAS

. WIERIRIBEA D X 2 ERMRE] (7Y HBE/SDGsS/ESG)

B WNR

<BUAF L A JL> => S+3E Policy : Safety + Energy-Security,
Economic Growth, Environmental Protection
< E L RNJL> => 3R (Reduce/Reuse/Recycle) Actions

HRITAINF—FF
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14

BEONIRXINFX—BEBEXEE
BB Energy Mix Plan in 2030

>BERHE 22~24%
Geothermal: 1% + Biomass:5% + Wind:2% + Solar:7% + Hydro:9%
>RFNRE 20~22% ?
NEINOREESRZBBRETSI51E. 40FER EoHL
DATLEESIDEHNHTL S FERIENED, . .
>{bRi%¥ (LNG - RER - Bill) 56%
LNG:27% + Coal:26% + Qil:3% => CO2 should be recycled with H2
“H=RKVHAL TN~

METI

15
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17

WHTC 2019 Tokyo before G20 $2#5 (BR 1T {11} 7= BUAR

WHTC 2019 Tokyo 31&ZE A 5#11000% U LA S0

Hirohisa Uchida John Sheffield
Vice President IAHE President IAHE
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HLKEFR
RELE st

- Residential and Mobile -

ENE FARM over 300,000. installed in 2019

20
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AKRERAT—avid¥1 300 FiEBREECD

Data from Kanagawa
Prefecture, Japan

HONDA Small H2 Supply System

September 2014

H2 Production rate:

60 kWh + H20 => 1 kgH2
1.5kgH2 per day

Storage capacity: 18kgH2

7.8m?

From HP of HONDA

2021/4/8

21

HONDA Smart Hydrogen Station
Easy Setting Up within a Day

From HP of HONDA
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66648055, BE - RKEBEORRIZA491 74T,
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26l basz711. 5% (7678)
3ul¥+F4x72. 8% (1878)
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Le Mann 24h Race T&FCVERPIAH

BEEB b5y S HBRTERA

Eavéa
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RKEI=ZaFFE—4%2FCV
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KRETEELIRFR(RTR)
R%E(ZBR(LIRRE)SBEN?

29
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KREOLKERIESE

. Fossil Processing (Oil, LNG) Blue/Grey H2 + CO2 I

. Byproduct of Steel/Chemical Processing I

Blue/Grey H2 + CO2

. Renewable=>H20 => Green H2 No CO2

. Biomass=> Green H2 No CO2 (recycled) ?

FAYENGIRFE=>MAET
BE-SEISHTELIITEIRE?

HLXELF

" mEEsE  weEmE S |
°* @
of BEEE - — -
- "V

1@@

Eh (GPa)

0.01

0.001

‘ 2000 4000 6000
e
15E @ 300¢ BE ®

B 2-5 BeHRORAEER (0. 0016Pa=9. 86 RIE)
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EHSF1TE/RI
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H=F )LV TS

CO2ZREHCLTH2ERIEET

BRI YE S 8I%

FEEREICCO2EH20H @M T

BROBH (LAMOPTROMHNERT ZEM) IC. KFHELABOEIC
BLo< D, BARBEICE>TKRAHETVIHSTY. hOBEMEERR (WL
<HIRREOK ZARMMAHBZR) ICKADVTWET, Thi MFk) LEVE
¥, PTHBH <220 T, RALKEANHLTRRLTLAOTTY,

HAEMNE < 4FERE 2019F28218&Y
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BEIER KTHDCOZEEIEMLI-ER
IR DIFILHEATLD

R.J.Donohue et al, Geographical Research Letters 40(2013)3031

http://www.csiro.au/en/News/News-releases/2013/Deserts-greening-from-rising-CO2

38
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KEOHEEF AR
.BEHA 700~800F]E
. RikIKTE -253ClosED
. BEBKREM(TIHAIVNRZAR) AFNVoOnNFY &
.KEREAES (MH) =B EE/SEHEHBEH
MH=Metal Hydride £EBK &t
39
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MLIDKFEIL -BiKkFEL= xwwan/wv/

2014 |AHE Jules
Verne Award =E

FRECIZZHASH., ZEFERISE. ZHEKRSH. BABRKISE

41
ELECTROCHEMICAL _ Battery
H2 GAS Li-ion NaS
L-H2 Redox-Flow
Metal Hydrides ‘ Ni-MH  Pb
A . RENEWABLE MECHANICAL
ENERGY Pamo-0p
Fly Wheel
Compressed
Air
ELECTRIC
THERMAL
Electric double layer capacitor
Ice Dry-lce Superconducting material
Heat storage by molten saly
43

BEAZ3527 (&

—— VEGETATION '@ co Recovery and
) ‘@‘ CCS/CCUby plants
’ |:> i [ Ha + CO2 => Fuel / New materials |

@ Compacted storage over a long period
inalarge scaleat RT under 10 bar

MH

Stationary MH tank unit

£ ~An FOV can diive 100km with Thet2
| >100ke HSA stores 1 keH2
W | >1keH2 = JPY1100-1200=USD 10.

A smallMH tank

Hydrogen Station

< ==
—> g booster
—_— a:n

. L e
oreryFC 5 Small FC | <> |
N P oeds T Powsrfoedie |, 10kmdive |
heat and electricity for:;z:;lrt:;ted " __H_2_s_ug:jy___l Fov
42
5 #EF 74+—>.L Davos Conference 2017
44
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Hydrogen Council January 2021
World Economic Forum, Davos, Switzerland 109 companies from more than 20 nations

45
TOSHIBA Stand Alone Hydrogen Energy Supply System
H20ne
MH tanks
PH2<1MPa
Generated electricity and heat support about
300 people for a week
47

Toshiba H20ne
Stationary and
Mobile use

on rail and road

46

48
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Hard experience with severe pollutions at Kawasaki

1960s 2016
Kawasaki city as well as other industrial areas in Japan overcame
heavy pollution problems. This is driving Japan to developing clean energy
and environmental technologies and to realizing a hydrogen society.

The World Frist’s Hydrogen Hotel operated by
TOSHIBA FC System H2Rex since 30 May 2018

»Output= 100 kW covering 30% demand of the hotel

> Heat supply= 60°C hot water

> Electric power generation use >50%

»Total power utility > 95%

»Start-up < 5min

»H2 supply by a 5 km pipe line from an incinerator
(waste plastics for NH3 and H2 gas) of Showa Denko
=> using MH storage by DAIWA HOUSE

49

Topics : Waste Plastic => Hydrogen

United Nations MSN

50

Showa Denko K.K. produces H2 from Waste Plastic at Kawasaki
This is becoming a new business

51

52
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(1)BETEIRNVF—DOITE-
HARIEICFIALT
CO2F EZMFTS

mrIE&70>oI76

53

Hydrogen Storage Alloy?

On H2 absorption (uptake)

55

54
Hydrogen Storage Alloy?
On H2 desorption (relaese)
& x ‘ l COLD
Anay
56
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nm=10°m (5 / X—FJ)
= 0.000000001 m

= 0.0000001 cm
=10A (> zxto—L4)

KERFRIEEFEFD
FOZEFICAVET

57

2L V] 308 9 % 2K 58 W MR < L IS s

KRB
M(HSA) + H2 (H*) => @ Q: &

KRB RIS
M(HSA) - H2 (H*) <= @ -Q: RE

|

|BARKRLVEEBET. BRTKREEETED |

KERBESOMULVRIE

58

T /@& LFeTi
AA=ANTOAL T iE
Mechanical Alloying (MA)

59

F—IWIS IS AFL  300kg n-FeTi Alloy

Rotor
®2m x 2m

60
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BS—=IWIZII AT L 300kg n-FeTi Alloy

PCT characteristics of n-FeTi by mass production
10

2981

0.1

edN/einssaid

0.01 . . . . .
0.0 0.2 0.4 0.6 08 1.0 12 14

KRB R / witte

Change in alloy particle
size after N=7390

61
Comparison of the rate of initial activation

; |
=
EO.9

08 !
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807 - 2nd time| |
§06 T
g J“‘y n T (Dheated 1t 300°C
£05 V4 n-FeTi
5 / h M_A @cooled down
304
% .F’(/ @Hz gas exposure
£03 .,-‘/ at 0.5MPa, 298 K
%02
So FWWI ing
=

0

0 600 1200 1800 2400 3000 3600
time (sec)
63

62
Nano-structured FeTi Hydrogen Storage Alloy :
The commercialized n-HSA for market
Nano-structured FeTi alloy particles
Int. J. MATERIAL RESEARCH (Z. Metallkunde) 99(2008)507-512.
64
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T/ EEEFTF I KERES £ (n-FeTi) D
XH=HNFOALTICEBXELETE

66

ZBALRFRREFISELIKFREEE/SLD
BYL AT INF—DHFEHFE

With CO2 Reduction Assessment by Life Cycle Assessment

Ministry of the Environment, Japan
from 2017 to 2019 (2020 ER#IKE)

67

Tokai University/Nasu Denki Tekko since 1981

*r-Wind System

68
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ERE&70 176

Since 2018 at Ashikaga University,
Tochigi Prefecture

40 kW wind turbine
10 kW solar cells

Electricity storage and fluctuation response
by n-FeTi hydrogen storage alloy tanks
are being tested.

69

KERBESE2FIALL
=L 9% ¢ 4]

1988%F6HA21H
1000EIFE M B v fEZ SRE

35 Ni/ MHE e OR&D% B4
TIIRBEEDNLT)YRERFEAN

(2)=vTIkZEBiBELT
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- Reversible Hydrogen Reactions -

VW TOYOTA Hybrid Vehicles

Hydrogen absorption => Charge % &
M(HAS Electrode) + H* fromH20=> MH

Hydrogen desorption => Discharge K&
MH => M(HAS Electrode) — H* into H20

73

(3)REEFIALT
BR-[IKERETD

HRAERHKRRTOS LI
c RER=KEIFd
« KRER=FE LR

xRt

180 VA 296 ) 2 2K 6 R AN  BSC A IS Gt

KEFB R

M(HSA) + H2 (H*) => MH +
KR R

M(HSA) - H2 (H*) <= MH - Q

| BRI EE T3 |
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KESR - BEIATLOBRNFENEERIE

Hydrogen Storage Alloy?

On H2 absorption (uptake)

~— (7T CY o~
/ \ \/ ) ! | \ ( ) ) / {
\/é /1\7{7 J N N, \Q)
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Hydrogen Storage Alloy?
On H2 desorption (relaese)
Vi /e
Anay
80
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KERRSEOIFIFEIT-
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BRRERT
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Hydrogen Strawberry
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YV X2 XDMED 5 EREF TEEE

FFEF/ABA ¢ 2014-178061,178062,176336,176337,176338,176339.

Eﬁ 2009/10/29~2010/9/22
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Applications of MH
Reaction Heats Utilization
for
Hydrogen Strawberry Cultivation

& Fish Breeding

HMLOWEIZ=kKELBR -EF

>BKFESEE RRKFEFE
<>

< KBRRARER. COFERERBEICMAT. KRS

AZBRRICMATRALTWELEZLSEDTY, BED
BIROEL, 2%KREISBREEITROTWELEEE
¥, DMELRERMOSSERMFESICELIILE
HFRLTULET,

89

7 13551 ELT20185EIcERT

91

90
KEERFH2TREITIZEHERE
BARHUT 77105
BASHL/?
BTN F—
g r
92

2021/4/8

[ X }



F&H1/2
>IKFEEEVESRENENE
2FRFETCKERMBRARTIIHMA MY TE>=HEHERM
. FE, BEICEhZRYEDE, BEHI?
-BERRBFLEOB AN LKEBMMREROTRE. Kig
ELTWD, ERELTOKREE Y aHil, 8l
RELTULWEL, (REEZSR)

s KaevediplcBRMTIR, EOxIyay, BA—FK
v, CO2HIRE WS> FMEZRL T, KEEGEH. L%
zfgz‘%%‘ﬁﬂmtuéﬁﬁwﬁmﬁﬁuglb
‘ o
« TIKFEHESEIERMTHORIRTTEEMDK ]

93

FEH2/2

>HEDOHSR., EXRFODEHE. LEHI?

- BEDOHA. ERR. 423, WRREMRE. ARKRRE
&, SDGSICHERTMUHBESELTLEZOHN?

‘ERELTOFFAMEERTRABLED 3 AL,

>RUREMIBEAMICHRDIATIVS, KIBROPICH B iBEk
%gyg*ﬁ%mﬁﬂﬂﬁbf\ﬂkﬁkﬁﬂﬁﬁ?&%
NEEBS,

95

94

2021/4/8

-~



