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Abstract

Photosynthesis of plant, algae, and certain types of bacteria can convert solar energy to electrons at high
efficiency. There have been many research investigations to utilize this mechanism to develop photosynthetic bio—
solar energy systems. In this article, the fundamentals of photosynthetic energy conversion mechanism are explained
and various approaches are introduced and discussed.
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|3l ITOH= 9ol HHel S2ske LbL(layer—by—
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Bf Aok o] At M= FA29} FAL 12| FA 29k
L AtolollA AR E% AL AlEAE
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A2 A F wel = A Fe A MRz Futete]
Eof YA7F ARl (valence band)2 AEE 3L, A
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(electron volt, eV)2] o] A5 wro} M = tjf (conduction
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spectroscopy, EIS)&
o|Eof FA27} &5}

= st AE olsF EEE
DMPC(dlmynstoyl phosphatidylcholine)& A
o, =ioA= DMPCE 0]3’5}‘1‘ ”%(ambient
temperature)ﬂ]/ﬁ rsHA A o555
CAFAE 7R Bk J*Zﬂ
=3 U= oF 2 um FA Y AA
kAL A% T ABPA=S 35k, 0471 of| A Hfo] &
Z718F8F A A (bio—electrochemical cell)E TAI35H7]
98l LA Z(cathode) 0 2= S WA= 1|2 (Pt black
mesh)& AHESIITE Bl&Eo], AX9] 5& St} Al
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= 7t A=t FA129] = #afjof &olst
L5 pH 62, %‘rtxd & & AHhydrochloric acid, HCL)
oA FAHER 517] 918fl pH 1& 7HITE 72+ A=
o] A& thE pHE 7H 89 AollA] ZHsstnz, =
G o] o2 FE w| 98 & th(salt
bridge)& o3l A& A5ttt o7lollA= o o
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=
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7F A7) diizoll, F5] Hgl 7 E 7] flste] & vie
A7H(gold nanoparticle)E 4ol A= EA| Exsh=
WS ARl on, i $olli= pMBQ2F 2ol 3A12
LExste] FAFE S74ISITh pMBQE} pATPE ©|
Alo] & HiF FA2E LI T FA2E LA
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I H2Hconducting polymer)
32l vl Qlek? o] =RollAf= A
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Zlo] HloFA o 2 Lol Fol 2 Yel F hfoln,
ol Eo] BQE H53 PPyBQE AR 24 37200 A
HRAYSE g Artel AEEEE o] mwst Ao P
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I} FA2eL G Pl ks B0 R S| A
w0} $itth A7 FALE o] 83 AFEL FAILY
@42 9 o 24 A (erystal) 2 FAol tigt A, F
A1zt A2} 71 %A (donor) Aol tigt A-Sof AEE
o] git,

z719] BALY] #A AFRE {7 F RE
(organosulfer compound) 2 7| 2% &+ A=+ FTHS I
AL g0 AGAZE ©7hA FALE HATmH| F2HA
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fo= ]
AA

[e)
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ol e A2 AR, B T Bo] o2 P
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3%2] FA10] M= EH FaYstA vidH-S, HE=
E  oek2(2—mercaptoethanol)S AFEHS A$
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Fig. 2. & & 28| = g71e] T2 HE 3 23t i pAle
Adapted with permission from R. Das, et al.”” Copyright
2004 American Chemical Society.
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B33 4 Q= A" st vAAL AR BE
(solid—state electronic device) 2 2ZH 2] 7FsAS Hof
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Aol = W o] SUAIA BAILY &F 2o 72
Al7)3L BA| 15 A55t0] 3FA|L Akl o] AR} Hgo| 71
si7l sheleh 9 o] Aol BALe] 4% ajuket B4

S
FA1L 0] 386 mVe] FAYE T = Ae
Feeh oA Wieg A 19| 2o Al

ol +& 7Fs §

4 5 AEe THeI olojA AdE Al e o
A ded A5 o8 AL A= A FAe de
gHEste] AL BE FAE ¢ vOIARVEHE FTH
AL, g AR FEE Aol YAl A= F#2F 3
ol webA Fehd Adxp 2EFe] FLHE oI
oW o] AtoflH= FAL BALY AEolA A5
2] Woldl FA1S A=Lo29 dAp Adgo] ofzeu

A2 wi7fA = # 2] A EHE (ferricyanide)S A
sttt FA 29l WY(EgAEAOPd 0 2 HE
A e F)oll A g At BghE-2 47H4Y) oA 3
2 AL HA HAE AlgotaL, FA1e] AERn}
HEESA R A F= 2)ollAl HAt 33

=L oo
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& 37104 A7 AEHE A AAE Wotok ofake
syate, oleh 2ol Alskel WAt Bigko] GO
A2 Agsie] YA QS 223w, DA
o4 o7) %l HAE o 25314 H3ha RS T W
i ApoI 2R AMRITHE A3k A S o] gttt

+ A moll o] Eolxlvke Alo] ZA 2 A7 = i

4 o

)

Ul L ZE(nanostructure)= 3 A= HAS &
A A=1 FA 1Y) S5 AS S 7|4k g A
=% Z3E B} gk, o] dAqtEelA= AR i 7h
£ ARESHA] AL 1A U2 m S ARESHAY the
3 A= ARFete] Fd U A 5 B s A7
1A} ek, 3F AtoflA= ITO flof TiOE o83t
A etz Ems AR ZHAd BEARIE
(dodecylmaltoside, DDM)o] #A1S EA|A Z7|H9k
AHelectrospray) g 3l M= mHol| FAAF YD o
T A7IEAF A 2t 239 FAR BAE A
=of| T=3zsto] Zoff 4,15 mA/cm?9] FHFE 4515

o}, oo} the ATCIAE ITOS 341 thgd 242
Thgste] AFOE AL o] AolA 334
T 2ol BALS WRe] EFFORA ALY
£0AS 5Y 4 9, BAlo] A EAOR WoAL
7He e PASREE GBS T 4 gk Agskint,

AL BNAHOR ol §aly] AL AAE FAL
2 ARAFAL YA o7 8 HAE F otot

E4S Agslopshet], o]de A7 52 FE F458 A
3V ITOE AHEsSith 4o s AT
2 ZALT oA MEE Y WA S ARl P
F7F FAE 5 U2 Rl o Aol A

o] YA Ao M=ozt FA|1e] PT00T} & BhS
off 2etato], =3 H 4] (p—doped silicon)& 7
2 ARSI mE A2 o2 R Y %
= BALE FAS] Aol vjg)] FabE Fof 26f o
A AE BoFgon, ARG Wi E AR
0.87 mA/em?e] FAF7F A= ekl ¥ arstgict,
# AFoAe Yedg TiOLF Uikl ofdlAls
(Zn0)& 0|83 Y2 ES Asto] MF02 o] §

Mo

A

> SLI A
Ju o d

ofd

o~
oM ©
ofk

0 o

= FHASHH] 2008, ZnO vheade 308171 A

°
3 Eo] Yol W BaASIR, WA vl JUF
7 2g8e sk,

o] Holw YA olg3h7] e Tt ATEo] A
=Egich WA 94 A3 £ © Ae AT o]0
st aa AR ASe RS AT Bae] A5

of A7 FEFol FEE S Hargk AR 9
Th9 1 2AR o] AN uiEs B4 £ GO
rGO7HAZE S 73 &9 A (photoreduction
potential) H3lel= AS BHolste] AZ A (open

circuit potential, OCP)o] Z7}& 4= Qlth= A o] GO2J
A2 52 Aok gt skt E o2 Aol Al
= FTO(fluorine doped tin oxide)$lef 9bA] Wo] oL
HE TIOE A5dte] AF2= ARSIt 614
gk o] AollAE 71 ARE e Sl AHgsHe
#H 2 At SFHES AFESHA E 7S H=o] ddel @t
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