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The cover image presents the molecular diffusion trajectories in a
packed chromatographic column by means of the random walk
simulation. On page 2797, Guo et al. demonstrate that the statistical
distribution of the molecular diffusion varies with the size of the

filling materials.

CONTENTS

THERMODYNAMICS, KINETICS, AND STRUCTURE CHEMISTRY

Ultrafast Internal Conversion Dynamics of
Benzyl Chloride by Femtosecond Time-
Resolved Photoelectron Imaging

DING Zhong-Hua QIU Xue-Jun
XU Yan-Qi WANG Yan-Mei
ZHANG Bing

Acta Phys. -Chim. Sin. 2012, 28 (12), 2761-2766

Ultrafast internal conversion in ben-
zyl chloride has been experimental-
ly observed by the time-resolved
photoelectron kinetic energy distri-
butions.

Reaction of p-Chloronitrobenzene Adsorbed
on Silver Nanoparticles

LUO Wen-Li SU Ya-Qiong
TIAN Xiang-Dong ZHAO Liu-Bin
WU De-Yin TIAN Zhong-Qun

Acta Phys. -Chim. Sin. 2012, 28 (12), 2767-2773
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Surface-enhanced Raman spectros-
copy and DFT calculations indicate
that p-chloronitrobenzene can be re-
duced to p,p’-dichloroazobenzene
(DCAB) on the surface of silver
nanoparticles in alkaline aqueous
solution under light irradiation.




Synthesis and Spectral Properties of
Salen-Porphyrin Type Homo- and Hetero-
Binuclear Complexes with z-Conjugate
Configuration

WANG Guan-Yao YAN Wei-Wei
ZHANG Xiao-Hong RUAN Wen-Juan
ZHU Zhi-Ang

Acta Phys. -Chim. Sin. 2012, 28 (12), 2774-2782

O

M=2H or Nior Zn R=H or t-Bu

Salen-porphyrin type ligands and their homo-binuclear nickel, hetero-binuclear

nickel, zinc complexes with z-conjugate configuration were synthesized and

characterized.

Structures, Thermodecomposition Kinetics
and Luminescence Properties of Three
Lanthanide-Based Supramolecular
Compounds with 1H-Benzimidazole-2-
carboxylic Acid

DUAN Lin-Qiang QIAO Cheng-Fang
WEI Qing XIA Zheng-Qiang

CHEN San-Ping ZHANG Guo-Chun
ZHOU Chun-Sheng GAO Sheng-Li

Acta Phys. -Chim. Sin. 2012, 28 (12), 2783-2789
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Three lanthanide supramolecular compounds with 1H-benzimidazole-2-carbox-

ylic acid were structurally characterized. Thermoanalysis kinetics and lumines-

cence properties were investigated.

THEORETICAL AND COMPUTATIONAL CHEMISTRY

Prediction of the Thermal Conductivity of
Organic Compounds Using Heuristic and
Support Vector Machine Methods

SHI Jing-Jie CHEN Li-Ping
CHEN Wang-Hua SHI Ning
YANG Hui XU Wei

structure input

molecular optimization

| calculation of molecular descriptors ‘

The quantitative structure—proper-
ty relationship (QSPR) methodolo-

' gy has been used to develop heuris-

|screening molecular descriptors by HM‘

tic and support vector machine pre-
diction models for the thermal con-

ductivity of organic compounds.

linear model nonlinear model
Acta Phys. -Chim. Sin. 2012, 28 (12), 2790-2796 (HM) VM)
Theoretical Simulation on the
Chromatographic System Based on the 1x10° steps 060
Random Diffusion of the Separating Particles 100 Sos
Em The diffusion process of mole-

£ ) cules and their trajectories in a
GUO Yan FU Ying-Qiang S ol 310" stops S oot o sskran g™ chromatography system is sim-
SUN Yin-Lu CHEN Tian-Nan wox10e| ulated with a random walk
ZHAO Jian-Wei *10° steps P | scheme.

Acta Phys. -Chim. Sin. 2012, 28 (12), 2797-2802
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Semiclassical Dynamics Simulation and
CASSCEF Calculation for 5-Methyl Cytosine
and Cytosine

YUAN Shuai MA Jing
ZHANG Wen-Ying SHU Kun-Xian
DOU Yu-Sheng

Acta Phys. -Chim. Sin. 2012, 28 (12), 2803-2808

Cyt:5.53
FC 5m-Cyt 5.50

W Semiclassical dynamics simula-

o tions were applied to study the de-
2 5.01 . . .
15.31 activation of the excited states of
S-methylcytosine and  cytosine.
CASSCF calculations helped ex-

plain why the excited state lifetime

EfeV

_ of S-methylcytosine is longer than
S that of cytosine.

Reaction coodinate

Effect of Substituents on Hydrogen Bond
Strength in Hydrogen-Bonded
N-methylacetamide and Uracil Complexes
LIU Dong-Jia WANG Chang-Sheng

Acta Phys. -Chim. Sin. 2012, 28 (12), 2809-2816

Different substituents in the hydro-
gen bond acceptor molecule affect
the hydrogen bonding strength in
N-methylacetamide and uracil com-

A

plexes.

Properties and Weak Directionality of
the 7-Lithium Bond in C,H,_F,---LiH
(n=0, 1, 2) Dimers

WANG Shu-Jian
WU Di

LI Ying

Acta Phys. -Chim. Sin. 2012, 28 (12), 28172823

secondary interaction

g-CoH.Fy - LiH

g-C:H:Fy HF

m-Lithium bond is less directed than mhydrogen bond!

The z-lithium bond is less directed than the z-hydrogen bond. Weak directional-
ity of the z-lithium bond in dimers C;H,_,F,**LiH (n=0, 1, 2) is exhibited.

Accurate Calculation of the Reaction
Barriers and Rate Constants of the
Pyrolysis of Alkyl Radicals in the # Position
Using the Isodesmic Reaction Method

WANG Bi-Yao
YAO Qian
LI Xiang-Yuan

TAN Ning-Xin
LI Ze-Rong

Acta Phys. -Chim. Sin. 2012, 28 (12), 2824-2830

The isodesmic reaction method has
been found to be efficient for the
calculation of the kinetic parame-
ters for reactions in a class.

1,2- and 1,4-Addition Reactions between
Silabenzenes and HX (X=F, OH, NH,)

WANG Yan

ZENG Xiao-Lan

Acta Phys. -Chim. Sin. 2012, 28 (12), 2831-2838
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The 1,2- and 1,4-addition reactions of silabenzenes with HX (X=F, OH, NH,)
were investigated using density functional theory at the B3LYP/6-311++G(d,p)
level.




Nonlinear Optical Properties of a Series of
6,12-Diethynylindeno[1,2-b]fluorene
Derivatives

SONG Hong-Juan
SUN Xiu-Xin

ZHANG Meng-Ying
SUN Shi-Ling

The polarizabilities and static sec-
ond hyperpolarizabilities of indeno
[1,2-b]fluorene molecule increase
substantially with the introduction

QIU Yong-Qing of ethynyl silyl.
Acta Phys. -Chim. Sin. 2012, 28 (12), 2839-2844 ‘
Defects Energetics, Electronic Structure and
Optical Properties of Cu-Doping and Zn A
Vacancy Impurities in ZnSe o
N w
band gap %

GUO Lei HU Ge
ZHANG Sheng-Tao

Acta Phys. -Chim. Sin. 2012, 28 (12), 2845-2851
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The p-d repulsion effects in the hypothetical ferromagnetic zinc-blende struc-

ture CuSe could be conducive to a dramatic reduction in the band gap for ZnSe
with Cu impurity.

ELECTROCHEMISTRY AND NEW ENERGY

Quasi-Solid State Dye-Sensitized Solar Cells
Based on the Novel Crosslinked Polymer
Electrolyte

LIANG Gui-Jie ZHONG Zhi-Cheng

XU Jie ZHANG Zeng-Chang
CHEN Mei-Hua LI Zai-Fang
HE Ping HOU Qiu-Fei

Acta Phys. -Chim. Sin. 2012, 28 (12), 2852-2860
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PEG micro-mesh absorbent electrochemical
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Polyethylene glycol (PEG) molecular weight determines poly(citric acid-ethyl-
ene glycol) (PCE) structure, and consequently influences liquid absorption and
electrochemical properties of the polymer electrolyte.

Photoelectrochemical Properties of CdS/ZnO
Shell-Core Nanorod Arrays Modified with
P3HT

SUN Bao HAO Yan-Zhong
GUO Fen LI Ying-Pin
LUO Chong PEI Juan

SHEN Shi-Gang

Acta Phys. -Chim. Sin. 2012, 28 (12), 2861-2866

A novel nanostructure based on
P3HT-modified CdS/ZnO shell-
core nanorod array was designed
and used as photoanode for semi-
conductor-sensitized solar cells.




Direct Electrochemistry and Immobilization of
Glucose Oxidase on Nano-Carbon Aerogels

YU Zhi-Hui
REN Cui-Hua
XIA Ding-Guo

SU Ting-Ting
LI Fan
CHENG Shui-Yuan

Acta Phys. -Chim. Sin. 2012, 28 (12), 2867-2873
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ZrP-CA composites with a large
specific surface area and uniform
nanopore distributions are an attrac-
tive matrix for protein immobiliza-
tion and exhibit facile direct elec-
trochemistry of glucose oxidase
without electron mediators.

Magnetic and Electrochemical Properties of
NiCo,0; Microbelts Fabricated by
Electrospinning

ZHU Fu-Liang ZHAO Jing-Xin
CHENG Yong-Liang LI Hai-Bao
YAN Xing-Bin

Acta Phys. -Chim. Sin. 2012, 28 (12), 2874-2878

NiCo0,0, microbelts have been
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fabricated by direct annealing of electrospun

samples, which exhibit typical superparamagnetic behavior and pseudocapaci-

tive capacitance.

Synthesis and Characteristics of Pt/graphene
by Co-Reduction Method for Oxygen
Reduction Reactions

WANG Wan-Li

MA Zi-Feng

Acta Phys. -Chim. Sin. 2012, 28 (12), 2879-2884
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Nano particles of Pt/graphene,
formed with strong interparticle in-
teractions, can improve the stability
of catalytic activity in both three-
electrode systems and proton ex-

change membrane (PEM) fuel cells.

Optimizing the Hydrothermal Synthesis of
Micro-Sized Olivine LiFePO,

SUN Xiao-Fei
LIU Yang-Hao

XU You-Long
LILu

Acta Phys. -Chim. Sin. 2012, 28 (12), 2885-2892
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The particle size (PS) of LiFePO,
increases with decreasing pH val-
ue, increasing concentration, tem-
perature, and heating time during
hydrothermal synthesis.

Tonic Conduction in Sn,,Mg,,P,0- at
Intermediate Temperatures

SUN Lin
LUO Chun-Hua

WANG Hong-Tao
CHEN lJi-Tang

Acta Phys. -Chim. Sin. 2012, 28 (12), 2893-2897
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SnesMgo,P,O; is an almost pure ion-
ic conductor, and generates a maxi-
mum power density of 33.9 mW -
cm™ at 448 K.




P123-Assisted Rheological Phase Reaction
Synthesis and Electrochemical Performance
of Li;V,(PO,),/C Cathode

YUAN Zhi-Hong MA Jun
CHEN Xing LIU Kai-Yu

Acta Phys. -Chim. Sin. 2012, 28 (12), 2898-2904
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A monoclinic Li;V,(PO,),/C cath-
ode has been synthesized for use in
lithium ion battery applications, via
a P123-assisted rheological phase
reaction (RPR) method. P123 acts
as a surfactant as well as an organic
carbon source, and forms a carbon
network in the particle surface
which helps to improve the materi-
al conductivity rate, and reduce the
charge transfer resistance and elec-
trode polarity effects during the
charge-discharge process.

CATALYSIS AND SURFACE SCIENCE

A Sorbent Concentration-Dependent
Langmuir Isotherm

360

Cu(ll}-kaolinite

": zor A sorbent concentration (C;)-depen-
ZHAO Ling-Xi SONG Shu-E g. 180} dentd I;)ang(rinuir Iilsotherfm was de-

T, rived based on the surface compo-
DUNa HOU Wan-Guo g 90| nent activity (SCA) model, and can

1 100 adequately describe the C.-effect.
% 40 80 120 160
Cel(mg-L™)
Acta Phys. -Chim. Sin. 2012, 28 (12), 2905-2910
Polymerizable Complex Synthesis of
Protonated Form of Layered Perovskite .v.v.v.
K,sLa,sBi,Ta,0, for Water Splitting VeV LA
into Hydrogen A N N ANAAL
A A A0
VYVVVY VeV
TOATTIAT sio;
" VeVeV

CHEN Wei  GAO Han-Yang ROOC
YANGYu  LIN Pei-Bin Vv W o
YUAN lJian SHANGGUAN Wen-Feng L @ LK
SU Jia-Chun SUN Yang-Zhou Y @® La(KBiH)

Acta Phys. -Chim. Sin. 2012, 28 (12), 2911-2916

The protonated layered perovskite oxide H;.Ko:LaosBisiTa,O; (HKLBT) was
prepared from K,sLa,sBi,Ta,O, (KLBT) at lower temperatures than required for
a solid state reaction. HKLBT prepared from KLBT calcined at 900 °C demon-
strated the highest photocatalytic activity for water splitting and this material al-

so exhibited excellent stability.




Enhanced Visible Light Activity of BiVO, by

1.0+
Treating in HC1 Aqueous Solution and Its Enhanced photocatalytic activity of
09t
Mechanism BiVO, was achieved by immersing
s o8 in an HCIl aqueous solution. The
LONG Ming-Ce WAN Lei S o7 —o-BIVO, improvement can be attributed to
ZENG Ceng LIU Yi-Yi 08 _IE;;;::;,L_L-!* ,'j:;’o‘ surface pits caused by etching of
CHEN Yuan-Yuan o e :E.[g“*’ BiVO,, and the generation of
O3+ .1 molL"' Nacl ) ) BiOCI
0.0 05 1.0 15 20 :
Acta Phys. -Chim. Sin. 2012, 28 (12), 2917-2923 th
Ni,P Catalysts Supported on TiO,-Pillared o 100f
a )
Sepiolite for Thiophene Hydrodesulfurization +Si0, ’é g . 15%NLP/Ti-Sep
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— 5
' ' m ‘L[ Lﬂ Na-Sep _E 40|, 15%NiPHCI-Sep
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e

TiO,-pillaring increases the layer spacing, surface area, and thermal stability of

sepiolite, thus resulting in Ni,P/Ti-Sep catalysts with significantly improved ac-

Acta Phys. -Chim. Sin. 2012, 28 (12), 2924-2930  tivity.

Behavior of Bubbles on Electrodes with
Hierarchical Microporous Structures and
Different Wettability

LIU Meng GUO Xiang-Fei
WANG Jing-Ming JIANG Lei

Acta Phys. -Chim. Sin. 2012, 28 (12), 2931-2938

Hydrophilic porous electrodes pro-
duce bubbles faster than hydropho-
bic porous electrodes, while hydro-
phobic porous electrodes adsorb
more bubbles than hydrophilic po-
rous electrodes.

Effects of Surface Charge and Electric Field
on the Interfacial Thermal Resistance at
Liquid/Solid Interfaces

fixed atoms

GE Song CHEN Min

X

heat flux

| |
heat sink

fixed atoms

heat source

Applying external electric fields or surface charges can effectively reduce the

Acta Phys. -Chim. Sin. 2012, 28 (12), 2939-2943

interfacial thermal resistance at solid/liquid interfaces.




PHOTOCHEMISTRY AND RADIATION CHEMISTRY

Synthesis and Characterization of New
1,3,5-Triazine-Based Compounds Exhibiting
Aggregation-Induced Emission and
Mechanochromism

Intensity/{a.u.)

OUYANG Mi YU Chun-Hui
ZHANG Yu-Jian HU Bin
LU Xiao-Jing ~ SUN Jing-Wei
ZHANG Cheng

201(°)
The compound TTPE-Tr, based on 1,3,5-triazine and TPE, was synthesized and
characterized. This dye exhibited aggregation-induced emission and mechano-
Acta Phys. -Chim. Sin. 2012, 28 (12), 2944-2952  fluorochromic behavior.

Fluorescence and Raman Spectroscopic 10 3
Characteristics of the Photo-Induced 3 iz —
8 01 N
Electron Transfer of Coumarin 343 E 14 é? oo
Dye-Sensitized TiO, Nanoparticles E 0001
0.1 200 1.0 zljghﬂ:i!'.'?qua 50
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JIANG Li-Lin LIU Wei-Long i fitting €343, r=3.94 ns
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YANG Yan-Qiang R . L L
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tins

Back electron transfer of coumarin 343 dye-sensitized TiO, nanoparticles was
investigated by time resolved fluorescence spectroscopy and takes place in

Acta Phys. -Chim. Sin. 2012, 28 (12),2953-2957  around 7,=31 ps.
PHYSICAL CHEMISTRY OF MATERIALS

Rapid Preparation of Highly Doped 0.002

CuO/SiO. Composite Aerogels 7 s

0.001

P

XU Wei-Wei DU Ai
TANG Jun  CHEN Ke 0.002
ZOU Li-Ping ~ ZHANG Zhi-Hua -
SHEN Jun  ZHOU Bin i

Stress/MPa
e

élra.l.n
CuO/Si0, composite aerogels, prepared via a propylene oxide pre-reaction
Acta Phys. -Chim. Sin. 2012, 28 (12), 29582964  method, feature good formability and uniform dispersion.
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Behavior of Bubbles on Electrodes with Hierarchical Microporous
Structures and Different Wettability

LIU Meng' GUO Xiang-Fei' WANG Jing-Ming"” JIANG Lei'?

('School of Chemistry and Environment, Beihang University, Beijing 100191, P. R. China; *Beijing National Laboratory for
Molecular Science, Institute of Chemistry, Chinese Academy of Sciences, Beijing 100190, P. R. China)

Abstract: We have prepared copper electrodes by the hierarchical micropore hydrogen template
method. By changing the plating current density and plating time, we can effectively control the size and
distribution of the micropores. In addition, we altered the surface chemical composition to obtain electrodes
with different wettability. The production and behavior of bubbles on the electrodes with different
microstructures and wettability during the process of water electrolysis was investigated. The experimental
results indicated that, compared with the hydrophilic porous electrode, the bubbles were able to pin onto
the hydrophobic electrode more easily, and they tended to coalesce to form a stable gas film. The effect of
the porous structure on the behavior of bubbles was more significant for hydrophilic electrodes than
hydrophobic electrodes. The electrodes with hierarchical microporous structures preferred to produce more
bubbles than those without microporous structures. The production rate of bubbles on the electrodes with
hierarchical microporous structure was faster than that on the electrodes without. Furthermore, porous
hydrophilic electrodes with large pore sizes could generate bubbles faster and pin smaller bubbles than
electrodes with small pore sizes. We believe that these results can provide theoretical proof for the design
of the electrodes with attached micro-bubbles to reduce drag resistance.
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Fig.1 Scanning electron microscopy (SEM) images of the copper with hierarchical micropore structure at

different magnifications
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Fig.2 Schematic diagram of the preparation of porous electrode
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Fig.3 SEM images of the copper electrode with hierarchical micropore structure at different plating time (7)
t/s: (a) 15, (b) 30, (c) 45, (d) 60, (e) 90; plating current density (J): 0.3 A-cm™
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Fig.4 Relation curves between the diameter of the copper electrode (A)/surface pore size (B) and the plating time
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Surface SEM images of the copper electrode with hierarchical micropore structure at different plating current densities
JI(A-cm™): (a) 0.3, (b) 0.6, (¢) 0.9, (d) 1.2; t=40's
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E=1.6V

PN R N YNGR eI = N = =1 PSS E 2
2Ky R AR T R RLRE, 5 A VR (AR, LR
NI IR A, FEIX SE Tl 4 R TR S R i A7 AT D i
(A, XL/ B AR RS D LA R R S At
S AH B (0 RO, AR AR I AR R, AR
W2 R, AR R T BT T RO, AN
Ll AR R T 52 PN IRV, R ro bl 2 1 2 11
AR, A 2 FLAE R R TR A R B D

P 10 24y F it 7 e A b AN TR PO B PO A R
2 AL 2R K AR T S AT 0 A i B 10 T 4,
A FLEE L UL R AR I 45 21 ) B AT BN LR K 2
FLETH F R A S R S A AT P D, FLAWE )
B0 R /IN IR U 1D R B PR R, 2 AL R AL
RGO, BB 0 /N TZ /D Ak 1 T i
J&, 2 fL AR I FLAR 4k 238 K, 2 AL B AR AT B 1<
HWAREL /D, X2 T, — i, B 2 AL 2 R
JE G FLARIE K, FLAR AT AL 58, K T bl
PR PR A AR, SR AL T S 2 A Rz rhoD, 3R T
AR RO, PN R K AL AR O AR IR R R
BT A ARy BEAR A W], RIAE 2 ROEALAR
S S AR ORI 22 1) LA o R (R,
R R 0T DA P AR 3 T A R 3R 3 R bR 5 — T
T, e LU B T LA B 22 RURE 10 22 AL g #y B
T T AR, B B A 1R SR K, AN
TR,

4 & B
A SRR T BA A RO 46 4 F0 S i Ak 2 41
JRIR HAL AR AE 203 5 2 AF T LA O A rh AR = 2R

AT LT, S 5 AR W], AR 2Rk I 2 4L
1, B 7K Y 22 L LR 2R 1T E % 4 B, B8 5 I
TIEBRRE I U 22 LR R 2K iR R TS
HAT 0 1R 52 0 BEOX i /K F AR 2 1T AT D 1K 5 i
FIVSETE NESPCECE (T AP R A E]
ZALGTRIF SRR R T P R R GR R £, R
PR BUINLAR 2 ALK K U BE, R AL AR Y
2 LR AR A AR T 7 A A A R HL R P T
D B A RO IR AR e R O T
g
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