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Abstract:
the interface between the organic molecule and electrodes, the environment and the molecular structure should be

Electron transfer through organic molecules is affected by several factors. The influence of electrodes,

considered. In this paper, we reviewed theoretical and experimental studies of molecular electron transfer, such as the
molecular dynamics simulations on the formation of the metallic electrodes, quantum chemistry studies on molecular
conformation and conductance, and experimental studies of electron transfer in molecular junction using scanning
probe microscopy and electrochemistry. Among the experimental methods, microscopic techniques such as scanning
probe microscopy have been developed to study molecular electron transfer. Alternatively, macroscopic measurements
have also been instructive to obtain the microscopic structural information.
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Molecular electron transfer Methodology
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Fig.1 Methodology in the study of the molecular
electron transfer

2 K 2% ) H1 A% . Breaking Junction(BJ) £ A A 2 H 24
FE T XS A SRS, A, S ERE R (SPM)
PITRET AT ORI i R 22, B i 5E 4+ H
FAL R T H 2 —W SR DA B AR SR B X
T HAZAN 0 FEMGRE UL, — k&I A FE
AT R, AR R T HA SRR
AKEFZI(MCBI) 7 759,

Teve R FPLARAA i i A KB LB R PR S Lk
2RI 20 Dl AR R BOR T, G AR B TE B ] 1
Qb F AR 2. L MCBI £ AR 6, ) LR 7 2
B Jm AP, AR AN, B2 LK. FERT R A bk
[T B B - Ml B 4 i 4 0, BRI - i
1 4 i 2 T 224 I DUV RO Gl K RUBE (R s . 43t
FRALFARF#RIR A, RIRLT % & L VED, 24353l
BRERL AL Ry o iz S S REIN, 46 8 2k N i BLR T
FEALREEH , [RS8 g2V . 3 S B 2Ly i
W AR v Ak Ik s g A p A,

C interface

1. SPM
2. quantum chemistry

non-equilibrium state

high strain rate

|

quasi-equilibrium state

equilibrium state

PN BB R G R £, i oy 4
O3 T HRIE B SN BOIZE R R BT R R B AT E
P BT LA, K R AR A i, BV <6 i 20 A R A e
B4, S AR FAT AT LAV 5000 A 7 2407 8 R —MEAS
SRTE B[RRI IBIE 5 A 35 P B B 5 S He—, ]
P 4 AR E T RO ] S O LT e R el a1

PORHRAL, bt S A K L R 8 b e 1 e st &2
I, A TG UL, AN AT DL AT — N KA
N A M 240 B, 58 4 0] LATE o X2 3R A A5
ey 3D YN0 7 e R e SO K AL by 5 L X VA
B GETHIFFER M, — KB 0 WAL B A AN
R 1 5 BRI 22 R A S 56 1) W 2467 B EL AT G iR
fE. HLART 5, WiZ4Ar B A = 0r pR Ao A, [R5
BT — A vl JU WA B X — R W
T A 2R, He—, FEA A g oKt A B A fe ]
JUA AT EEA, T RS RN T — B4 HAERIOU
A A RE L. AL, BT R AT LW R B R
B, W DAAEA R T RE A T 2407 Bt b sk, A
AL =GRS XS AR S R R

T Hi A AR A0 K v AR ZE T 2L ik (] b T
A, JLWT S WA SR & A I 48 B BT 45 i MCBJ 52
B U KB 3~ 2 ) 24 FL O A o R W, W
ZUGEHR K A 4R, BRI &5 R 5 L5458
W), AN 2 Fos. 3 FRAULUE R, BHTE [ 44 i 72
ORI T B EONG, BN TR T A HE AR
JEF B 45 ) EHE. MCBI 5256 fE 05 25 H L4 K&
LI DN SR TIOE AT A R U] AT TR
P aerI P 2 AT AL SR ISP SEY U E DINEP/S
FERP I PP W2 TR, PR (RIS T T LR

(b)

14 experiment

B sacoiicd

Gap size (nm)

/
107 107 10 10° 10 107 10°

Stretch speed (m-s7!)

B2 SFashhFEaimrsE™

Fig.2 Scheme of molecular dynamics simulation of the nano-stretching of metallic wire!?

(a) structural deformation of nanowire under various strain rates; (b) the gap formed under nano-breaking as a function of strain rate
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Fig.3 Theoretical simulation on the molecular electron transfer
(a) theoretical simulation on a series of molecular conducting wires™; (b) the connection dependence of electron transfer path®™.

The electron does not go through the metal center in the parallel-connected porphyrin. However, in the diagonal-connected porphyrin,

the electron takes the path through the metal center.
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Fig.4 Electrochemistry study on the protein electron transfer®
(a) Schematic representation of azurin on alkanethiol-modified Au electrodes; (b) cyclic voltammogram of azurin on alkanethiol

(C8)-modified Au electrodes before and after the urea effect, respectively; (c) peak potential as a function of the natural logarithm of

the scan rate of azurin on alkanethiol(C8)-modified Au electrodes before and after the urea effect, respectively.
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