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Photosystem | and Il Calvin Cycle (Carbon Fixation)

chloroplast stroma

ferredoxin-NADP reductase

oxygen-evolving complex

thylakoid lumen

2 H,0 + 2 NADP* + 3ADP + 3 P, + light — 3CO, +9ATP + 6 NADPH + 6 H* —
2 NADPH + 2 H* + 3ATP + O, C,HgO5-phosphate + 9 ADP + 8 P, + 6 NADP* + 3 H,O
ElEhA .

FEMME DI R T L ELTOREBEE TIFEML =0
FT X CO—EDEMTHAHKEZE(TOPTHOERMLIELH LD

[1] https://en.wikipedia.org/wiki/Photosynthesis P
RIM=N




EER: EAEZEFINTITHOAET O L

JOFERETEEH LR SLE...

Photosystem li

PS-l
f_w o _
S; P !,” " light en‘ergy

4H" +0, 4e- | S;| € Special |/

S, Chla ¥
In thylakoid — \
lumen OEC J

“-—-—"'

7oTFHoO0J4)LTHROIRILEF—EFED.
AR )L7OAIq)lalZ T RILF—FIEZ .
T oKRMSTAOM LEEEEIES

[1] K. Koike et al., Plant Signaling & Behavior, 15:3 (2020)1723946.
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[1] K. Koike et al.,
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Photocatalysis
model

Metal (Pt etc.)

/n -type

Semi-
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Reduction

Electrolyte

n-type
Oxidation @ Semiconductor

Oxidation 2H,0(f) - O,(g) +4H" +4¢”

chemistry
(PEC) model 4H" +4¢” >2Hy(g)
Reduction
Electrolyte

Pt Counter-electrode

Light nt

n-type Semiconductor
Working Electrode |-
Potentiostat
Ag/AgClINaCl
Reference Electrode

Solar Cell

Metal

Electrode Pt-loaded Carbon (with Water)

Proton Exchange
Membrane

o Q\\‘)\o\&

?‘eé ¢_,\
S
Goe‘g‘!\c

PS-l
2H,0 /' Condensing
-“"light éﬁergv
4H +0, 3
In thylakoid \
lumen L
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Plant Signaling & Behavior, 15:3 (2020)1723946.

https://doi.org/10.1080/15592324.2020.1723946
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Electrolysis Source Cathode Electrolyte
Materials

High . . . Solid oxide

Temperature Water vapor  NiZrOx Ni, SrTiO, Y,0,, Zr0,

Alkaline Alkaline Fe-Ni Ni, Fe, Ni-Co “Mkaline
solution solution

(Polymer Pure liquid Polymer )

Electrolyte  water Ao <) I electrolyte

BARAIRILF—RIF(BHOLRERETBOAUTREEFIVZ) EHT S
LEIBREGYE TEAIND
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&A= FEKERE L (PEEC)

Proton Exchange Membrane Electrode
Diffusion Polymer Electrolyte pijffusion )

H, Layer

Layer \ H,0 + ?7

Electrode
End Plate

Cathode Anode @
Hydrogen Oxygen
Evolution Evolution p—
Catalyst Catalyst S _ PYC
(Pt/C) (IrOx) ; - :
Anode :
100 um
1
2H" +2e” = H; (9) | 2H,0 (Y) = 0,(g) + 4H* + 4e”
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B{kE 7 FRIKERE /L (PEEC) #)HAGEE

R EMODRMTHERLI-GSE

Current density [mA/cm?]

Electrode: 22.4 x22.4 mm (5 cm?)

[y
[—]

. Anode: SA100 Ir 1mg/cm?
8 Cathode: TEC10E50E 1 mg/cm?
T | kEREL
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o es w15 20 KR TR BE 7/ —RASHTBK
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~10 mA/cm? (&A)
@18V,RT Bh  HEHIRE IKMNSHE
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Rechargeable

KT EENT S
DC/DC
6 Converter
'_l:: DC Bus Line
=711\
Solar Cell
DC/DC
Converter

Water H,
EIectronzer? —>

Battery A F 1 —F—I&FEL
EYICEHTS
DC/DC
Converter DC/AC
Inverter /\
Variable
DC/DC Load
Converter
H2
—_—> Fuel Cell

Hydrogen Storage
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SR T LB DL L

Z (E - Etarget)

_ Xl t+ (@soc) Qsoc = T when|l,| < Ig¢
" Ag th Rechargeable ¢ Sstoi fCh
soc: State of Charge
Here, when |Y. I,| > S,ax S€t Smax Battery If|1.| < Isc then |L|
7 t: Sampling time period Tsoc: Gain (allow negative value)
p. (— Ay Gain \ E: Battery voltage at zero current
::: Vo Standard voltage I DC/DC Etarget: Battery target voltage
T Converter

Solar Cell MPPT l n Variable
“ ‘.\ control DC Bus Line load > ﬁ

Wind /l‘ l .. o N 4

N\
Power /_ Variable
Generation bc/oc | A 1T i 5 DC/DC Load
Converter _K/ FC-v | Converter
0
- 4
Water H, H,
EIectronzer‘g —> —> Fuel Cell —RENTIC

AN AAY)
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Wi REE: TR/ F—B =T

IZEEL M A A 1 KW solar power, 3 hrs/day
FEREMH - HA: 1KkW average, 5 kWp, 24 kWh/day
Place Solar cell Hydrogen @~ Comment compared with standard
kW] |kWh]
Standard 22.59 200
Obihiro 24.00 200 Almost standard condition
Shinjo 60.00 1000 Hydfogen storage enlargement
required
Aikawa 30.00 200 Wind power in winter being effective
Tokyo 30.00 200 Wind power being less effective
Yahata 50.00 200 Wind power being less effective
Miyazaki 29 59 200 Exact standard condition
Wind power being effective, energy
IShlgakl iS. 4000 200 Surplus in summer
Minamitori Is. 20.00 50 Smaller values than standard

condition

[1] K. Fuijii et al., J. Jpn. Inst. Energy 100 (2021) 46. P
RIM=N
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Expanded Concept Rechargeable

Battery
DC/DC
DC/DC Converter DC/AC
Y Converter Inverter
U mmwm DC Bus Line
i 7 4
Solar Cell Variable
DC/DC DC/DC  Load
Converter Converter
Water
Electrolyzef \ . Fuel Cell

— = = . Hydrogen Storage
O TINA RIS

BEELTEZATIK! P
oRIM=N
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SRTLIER: EHLI=EDIEFER LD D AL F

Rechargeable

Battery
_-'E:_ DC/DC
—— DC/DC Converter DC/AC
Converter Inverter Air Conditioning
Solar CeII e
Z Bus Line z m
Wind l
Power Variable
Generation DC/DC Hydrogen Storage DC/DC Load

Converter

Fuel Cell A

Heat Controller

Rair=n

Converter In/Out Control

Pure Water
I Water

Solar Power  Electrolyzer

Hydrogen Storage
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2. WEMELERL-BARREIRILE—FIA

2. ERERFER/KEREEIL(PEEC)DFFELEIFE
1. BREEBMEDENEMLELSIN D EE
2. thgemEIZEIFI=HE
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A]

3. PHEIXRILX—DEYALHIEFEEL
1. JRATLOEXRFIEEZ(HTIE...
2. RKBEMESH-EITRILX—DIEYH (i FE L)
3. EHIZHEREAMITT

4. FEH

Rair=n
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1. BARAIRILF—FAZEZLERIC. BRZHOC LI EELH D,
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Rair=n
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