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Abstract: The first-principle technique has been employed to determine the atom structure of 1,1’ -biphenyl-4-thiol
(BPT), the molecular chain and the monolayer. CASTEP cal culation shows the angle between two benzene planesis 40°.
The molecular chain of BPT consists of many parallel and tipsy molecules, and the distance between the neighbor mo-
lecules is 0.37 nm. The monolayer of BPT is composed of many parallel and dislocated molecular chains, and the

distance between the neighbor molecular chains is 0.66 nm. The energy interval between the monolayer and the single
BPT moleculeis 0.146 eV, it means the structure of the monolayer is stable. It is a self-assemble system.
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Figure 1. The sketch map of BPT molecule: (a) Side view; (b)
Planform
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Figure 2. The curve of energy of BPT moleculein the structural optimization
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Figure 3. The curve of conver gence of BPT moleculein the structural optimization

3. ZEmA TR S SR Lhg

27 28

16 Copyright © 2012 Hanspub



CIRBR YT H AL R R ST A

Table 1. The energy of BPT moleculein different angles
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Figure4. The energy of BPT moleculein different angles
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Figure5. The sketch map of BPT molecular chain
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Table 2. The energy of BPT molecular chain in different distances
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Figure 6. The energy of BPT molecular chain in different distances,
the dotted line representsthe ener gy of the single molecule
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Table 3. The energy of BPT molecular chain in different angles and
distances
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Figure 7. The contour plot of the energy of BPT molecular chain

7. —HZRWmS TR R

33. ZFEMATFERENREFEA

TE—4E 0 FRERISERE I, AT T — RHI4T
R, Hor o FEERIRIEE d A 0.60 nm #E K] 0.72
nm, 4> TEEESALEA p A 90 FEUR/INE 75 . HgE
AEEWE 8 fn. HAMMALE RS T% 4, Xt
JEF 2 WP 9. Eh BRI AS 2 40 - BE R 6 1A O 86 + 2
FE, 2> TBEMEE N 0.66 + 0.01 nm I, —ZE B 15
JE I BE B AR (K (—2291.536 eV), tb—4E > T HEf A &
(—2291.598 eV) 1, XUt IH > 2 (B A H R, A
FE 1% Ae & B ORI Ry (Y BE B2 (-2291.372 eV)Ik
0.164 eV, XUtH] K 1 HREESRER . —K
Wy ReiEd B AR T E . X E—NEA
PR, —4E TR SRR TR R R Ty
8, PSS BN — 4k THEE A Frilt— 25 1)
W9t. BT HEES T REWM B IR R, iz g
EIEMSHRAG 0T Z A HE S . XL dE —
PR HE S FR SR o S R 2 B MU 1 2 43 1 A
I S o T Z IR B . B g v, M=
IRy T HR I R B B TR TR, R R R

18

0.98 nm, AISCEA[10] &R (24 1.0 nm)¥)& . SCHk
[14,15] F FRATFI 26 — PR R B R4S T AT EES NO
IR Z 2S5, X 3R CASTEP &
FRG RGBT LA KRR Y S AN W] EE HLOAT AT Y
ik

g

¥ ¥

Figure 8. The sketch map of BPT monolayer
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Table 4. The energy of BPT monolayer in different anglesand
distances
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Figure 9. The contour plot of the energy of BPT monolayer

9. ZEMOFRERMAERML

Copyright © 2012 Hanspub



4. #hig

MR — M FEBE A T R 7 4T
BRI T 2RI 5 74589 . CASTEP T /R 2K
L7 HR N FRIAANIR T, SR K R AR Y 40
+10 . R — 4k TR — RIS RN T 55
THEILLR I AN 85 + 2 ) (1) KB A T4 AR, HoAr T
[#F A 0.37 £ 0.01 nm; ¥ 27> T8 PAT R (7 145
AT N 86 + 2 )AL KR T2, 7 T BE
[BJ#EN 0.66 + 0.01 nm. L —ZKET > T IRE &
(—2291.372 eV), —4E5rTHE1)RER(—2291.598 eV)Fll
Iy ¥ B Z IR RE B (—2291.532 V), 151 KRR 7 1]
H R — 45 TR 7 THRIER. X2 — M1 H
A R . RS 1 R Z IR R SEI 2R v

= o

BE Yk (References)

[1] C.J Miller, M. Maida. Microporous aluminum oxide films at
electrodes. 3. Lateral electron transport in self-assembled mono-
layers of N-methyl-N'-octadecyl-4,4"-bipyridinium chloride. Journal
of American Chemistry Society, 1986, 108(11): 3118-3120.

[2] R. Madueno, M. T. Raisanen, C. Silien and M. Buck. Function-
alizing hydrogen-bonded surface networks with self-assembled
monolayers. Nature, 2008, 454(7204): 618-621.

[3] K. Bierbaum, M. Kinzler, Ch. Woell, M. Grunze, G. Haehner, S.
Heid and F. Effenberger. A near edge x-ray absorption fine struc-
ture spectroscopy and x-ray photoelectron spectroscopy study of
the film properties of self-assembled monolayers of organosi-
lanes on oxidized Si(100). Langmuir, 1995, 11(2): 512-518.

[4] S Frey, V. Stadler, K. Heister, W. E. M. Zharnikov and M. Grunze.
Structure of thioaromatic self-assembled monolayers on gold
and silver. Langmuir, 2001, 17(8): 2408-2415.

Copyright © 2012 Hanspub

(3

€l

(8l

(9

[19]

(11

[12]

[13]

[14]

(19]

CIRBR YT H AL R R ST A

V. Arima, E. Fabiano, R. I. R. Blyth, F. D. Sala, F. Matino, J.
Thompson, R. Cingolani and R. Rinadi. Self-assembled mono-
layers of cobalt(l1)-(4-tert-butylphenyl)-porphyrins: The influence
of the electronic dipole on scanning tunneling microscopy ima-
ges. Journal of American Chemistry Society, 2004, 126(51): 16951-
16958.

P. Cyganik, M. Buck, T. Strunskus, A. Shaporenko, J. D. E. T.
Wilton-Ely, M. Zharnikov and C. W6ll. Competition as a design
concept: Polymorphism in self-assembled monolayers of biphenyl-
based thiols. Journal of American Chemistry Society, 2006, 128
(421): 13868-13878.

L. Hallmann, A. Bashir, T. Strunskus, R. Adelung, V. Staemmler,
Ch. Woll and F. Tuczek. Surface-transfer doping of organic semi-
conductors using functionalized self-assembled monolayers. Lang-
muir, 2008, 24(11): 5726-5733.

C. Shen, M. Haryono, A. Grohmann, M. Buck, T. Weidner, N.
ballav and M. Zharnikov. Crystallographic and electronic struc-
ture of self-assembled DIP monolayers on Au(111l) substrates.
Langmuir, 2008, 24(22): 12883-12891.

S. Watcharinyanon, E. Moons and L. S. O. Johansson. Mixed
self-assembled monolayers of ferrocene-terminated and unsubstitu-
ted akanethiols on gold: Surface structure and work function. The
Journal of Physical Chemistry C, 2009, 113(5): 1972-1979.

S. Frey, V. Stadler, K. Heister, W. Eck, M. Zharnikov, M. Grunze,
B. Zeysing and A. Terfort. Structure of thioaromatic self-assembled
monolayers on gold and silver. Langmur, 2001, 17(8): 2408-2415.
M. D. Segdl, P. J. D. Lindan, M. J. Probert, C. J. Pickard, P. J.
Hasnip, S. J. Clark and M. C. Payne. First-principles simulation:
Ideas, illustrations and the CASTEP code. Journal of Physics:
Condensed Matter, 2002, 14(11): 2717-2744.

Z. H. Guo, X. H. Yan and Y. Xiao. Dissociation of methane on
the surface of charged defective carbon nanotubes. Physics
LettersA, 2010, 374(13-14): 1534-1538.

A. J. Florence, J. Bardin, B. Johnston, N. Shankland, T. A. N.
Griffin and K. Shankland. Structure determination from powder
data: Mogul and CASTERP. Zeitschrift fur Kristallographie, 2009,
30: 215-220.

T. Q. Wu, P. Zhu, H. L. Luo and X. Y. Wang. The characteristics
of self-assemble N,O monolayer. Physics Letters A, 2010, 374
(34): 3460-3463.

T. Q. Wu, P. Zhu, X. Y. Wang and H. L. Luo. The structure of
self-assemble N,O multilayer. Physica B, 2011, 406(20): 3773-
3776.

19



