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2,70 -(Ethylene)-bis-8-hydroxyquinoline was optimized with DFT/B3LYP and ab initio HF methods, so ionization potential and electron affinity could be determined. Absorption spectrum was calculated by ZINDO
and TD-DFT. CIS method was used to calculate the S1 excited states of the compound and afterwards the
emission spectrum was computed. When the solvent effect was taken into account, the computed results show
encouraging agreement with known experimental data. The results of analyzing the relationship between the
energies and absorption spectra indicate that the ability to transporting electrons is strengthened compared
with 8-hydroxyquinoline and that absorption and emission spectra are red-shifted. The intramolecular reorganization energy of tris(2,70 -(ethylene)-bis-8-hydroxyquinoline)-aluminum implies its electron transporting
property is worse than tris(8-hydroxyquinoline)-aluminum. The predicted maximum emission wavelength is
red-shifted compared with tris(8-hydroxyquinoline)-aluminum.
Key words: 2,70 -(Ethylene)-bis-8-hydroxyquinoline, Absorption spectrum, Emission spectrum, Density
functional theory

I. INTRODUCTION

Organic electroluminescence (EL) is the electrically
driven emission of light from noncrystalline organic materials. In 1987, a team in Kodak introduced a double layer organic light-emitting device (OLED), which
combined modern thin film deposition techniques with
suitable materials and structure to give moderately
low bias voltages and attractive luminance efficiency
[1,2]. To date, the most widely used electron-transport
and host emitting material in OLEDs is still tris(8hydroxyquinoline)-aluminum (Alq3) [3-9]. This is because Alq3 is thermally and morphologically stable
enough to be evaporated into thin films, easily synthesized and purified, molecularly shaped to avoid exciplex
formation, and is a good host to emit green fluorescence.
But, it has also many shortcomings such as quantum efficiency, mobility, bandgap and the ashing problem during sublimation. There were also attempts to improve
the quantum efficiency, thermal stability and thin film
morphology of Alq3 by structural modifications [10,11].

FIG. 1 Scheme of the title compound with H atoms omitted.

in theory, which will help to probe into the relationship
between structures and luminescence properties, and
benefit the molecular design.
In this work, we calculated the structure, absorption and emitting spectra of the compound,
2,70 -(ethylene)-bis-8-hydroxyl-quinoline, using ab initio HF and DFT/B3LYP methods, its structure is
shown in Fig.1. In addition, the emitting spectrum
of the coordination complex tris(2,70 -(ethylene)-bis8-hydroxyquinoline)-aluminum (Albiq3) was obtained
too.

Yuan synthesized 2,70 -(ethylene)-bis-8-hydroxylquinoline and characterized the crystal structure by
X-ray single crystal diffraction. The fluorescence spectrum of the compound was determined too. The result
indicated the maximum emitting wavelength was redshifted by 80 nm contrasted with 8-hydroxyquinoline
[12].
It is necessary to investigate the geometry
configuration and electronic structure of the compound

II. CALCULATION METHOD

The configuration optimization of 2,70 -(ethylene)-bis8-hydroxyquinoline was calculated by ab initio HF and
DFT B3LYP methods at 6-31G* level with the Gaussian 98 program package [13]. Based on the stable configuration optimized from ground state, the absorption
spectrum was carried out with ZINDO and TD-DFT
[14] method. In order to get information on the emitting spectrum, CIS calculation was done; the first single
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TABLE I Selected bond length and bond angle for the title compound
Bonds
C1−C2
C1−C12
C12−C18
C12−C13
C13−C14
C14−C20
C15−C16
C15−C20
C16−C17
C17−N2
C18−O2
C18−C19
C19−N2
C19−C20
C2−C3
C3−N1
C3−C4
C4−C5
C5−C11
C6−C7
C6−C11
C7−C8
C8−C9
C9−O1
C9−C10
C10−N1
C10−C11

HF/6-31G*
1.329
1.471
1.372
1.427
1.355
1.417
1.359
1.418
1.416
1.293
1.339
1.428
1.354
1.399
1.478
1.299
1.425
1.354
1.417
1.355
1.420
1.416
1.360
1.346
1.430
1.346
1.405

B3LYP/6-31G*
1.352
1.456
1.398
1.431
1.373
1.419
1.378
1.416
1.415
1.319
1.351
1.429
1.362
1.423
1.466
1.330
1.428
1.371
1.419
1.367
1.418
1.414
1.382
1.361
1.436
1.352
1.433

Exp.
1.335
1.454
1.383
1.419
1.355
1.418
1.362
1.402
1.398
1.317
1.359
1.416
1.367
1.409
1.456
1.332
1.423
1.347
1.412
1.363
1.403
1.395
1.360
1.358
1.423
1.364
1.412

Angles
C2−C1−C12
C18−C12−C13
C18−C12−C1
C13−C12−C1
C13−C14−C20
C16−C15−C20
N2−C17−C16
O2−C18−C12
O2−C18−C19
N2−C19−C20
N2−C19−C18
C15−C20−C19
C3−N1−C10
C17−N2−C19
N1−C3−C4
N1−C3−C2
C4−C3−C2
C7−C6−C11
O1−C9−C8
O1−C9−C10
N1−C10−C11
N1−C10−C9
C11−C10−C9
C6−C11−C10
C6−C11−C5
C10−C11−C5
C18−C12−C13

HF/6-31G*
126.58
117.78
119.29
122.93
119.74
119.53
123.33
121.09
118.05
123.19
116.83
116.76
119.69
118.49
121.77
119.64
118.59
119.59
123.11
116.89
123.02
118.68
118.30
120.55
123.00
116.44
117.49

B3LYP/6-31G*
126.85
117.21
119.29
123.50
119.98
119.65
123.28
121.49
117.57
123.62
116.09
116.48
119.07
117.90
121.81
119.11
119.09
119.76
123.08
116.84
123.27
118.67
118.06
120.44
123.24
116.31
116.89

Exp.
127.85
117.16
120.35
122.48
120.36
119.68
124.00
120.00
118.35
123.37
117.07
116.92
117.99
116.79
121.42
116.87
121.69
119.99
119.85
119.57
124.04
117.62
118.33
119.77
124.34
115.88
117.16

TABLE II The HOMO and LUMO energy of the title compound and 8-hydroxyquinoline, energy is in eV
Compound
8-hydroxyquinoline
2,70 -(ethylene)-bis-8-hydroxyquinoline

HOMO
−5.712
−5.288

excited state was also optimized at the same time. After the determination of the stable configuration, the
obtained configuration was calculated with ZINDO and
TD-DFT method [15].

LUMO
−1.436
−2.006

EAV
−0.4615
−0.6245

EAA
−0.2841
−0.4898

IPV
7.663
6.478

IPA
7.505
6.350

lowing calculations. In addition, the compound is generally coplanar judging from the calculated dihedrals.

B. Molecular orbital, ionization potential, and electron
affinities
III. RESULTS AND DISCUSSION
A. Geometry configuration of ground state

The ground-state compound was optimized at HF/631G* and B3LYP/6-31G* level and the main geometric parameters are listed in Table I. The value of the
bonds and angles from B3LYP are better than HF,
contrasting with the values from the experiment [12],
thus we selected density functional theory level using
the hybrid B3LYP exchange-correlation functional [16]
method and the all-electron 6-31G* basis set for the folDOI:10.1088/1674-0068/21/03/263-269

The calculated HOMO and LUMO energy for the
system studied in this work are presented in Table
II. As seen in Table II, the calculated HOMO energy for the system is −5.288 eV and the LUMO energy is −2.006 eV. The HOMO energy contrasting
to 8-hydroxyquinoline is up but the LUMO energy
is down, and a wide range of π-conjugation causes
the above result [17]. Figure 2 indicates the HOMO
and LUMO orbitals are delocalized over the entire
molecule. The HOMO molecular orbital is characterized by bonding orbitals between C1 and C2; C12, C18,
c
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FIG. 2 Frontier molecular orbitals of the title compound.

and C19; N1, C3, and C4; C8, C9, C10, C11, and
C5; C6 and C7, whereas the LUMO orbital is characterized with bonding orbitals between C12 and C1,
C2 and C3; C15 and C20; C18 and C19; C9, C10,
C11, and C6. In Table II we report calculated adiabatic electron affinity (EAA ) together with the vertical electron affinity (EAV ), and the adiabatic ionization potential(IPA ) and the vertical ionization potential
(IPV ) were obtained. The EAA gives an idea about the
stability of the radical ion molecule towards quenching caused by molecular oxygen [18]. The calculated
EAA for molecular oxygen is −0.59 eV at DFT/B3LYP
level of theory [19]. As seen in Table II, the calculated EAA of 2,70 -(ethylene)-bis-8-hydroxyquinoline is
−0.49 eV. This value is more negative than the 2,5-bisN,N-dimethyaminophenyl-thiadiazole which is the most
stable towards oxygen quenching (EAA =−0.34 eV) by
Emil et al. [18], showing that2,70 -(ethylene)-bis-8hydroxyquinoline is a better material against oxygen
quenching.
The EA and IP give some information about the
molecule receiving and losing electrons. The EA absolute value of 2,70 -(ethylene)-bis-8-hydroxyquinoline is
higher than that of 8-hydroxyquinoline, which indicates 2,70 -(ethylene)-bis-8-hydroxyquinoline more easily receives electrons.
The IP of 2,70 -(ethylene)bis-8-hydroxyquinoline is lower than that of 8hydroxyquinoline, which shows that 2,70 -(ethylene)-bis8-hydroxyquinoline more easily loses electrons. All in
DOI:10.1088/1674-0068/21/03/263-269

all, the title compound is a better electron transporting
material.
C. Electronic absorption spectrum and emission spectrum

Electron excited-state study using TD-DFT has been
one of the focuses in recent years [20,21]. The compound is optimized to obtain stable configuration at
B3LYP/6-31G* level, then the perpendicular transfer
energy and oscillator strength (i.e. absorption spectrum) from ground state to each excited state are ultimately obtained with TD-DFT method. The main
theoretical spectra data are listed in Table III and attributed at the mean time. From Table III, it is clear
that the maximum absorption peaks are all located at
the near ultraviolet zone, which can be attributed to
the transfer from ground state to the first excited state.
In detail, the corresponding transfer from HOMO to
LUMO is a main part of this spectrum, and from the
orbit symmetry, the transfer is π-π*. We also calculated
the electronic spectrum of the compound using TD-HF
and ZINDO methods for comparison. The results are
shown in Table III. Because HF method does not take
electron correlation interaction into account, the TDHF result has more difference compared with the experiments. In contrast, TD-DFT method takes the electron
correlation energy into account and its correlation potential energy includes Fermi holes and Coulomb holes.
The TD-DFT molecular orbits include not only occupied orbits but also unoccupied orbits and they are more
c
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TABLE III Absorption and emission spectra data of the compound
Method
Absorption

Emission

ZINDO
TD-HF/6-31G*

λmax /nm
Clca.
Exp.
375.27
377
313.83
377

f

TD-DFT/6-31G*

375.44

377

0.244

ZINDO
TD-DFT/6-31G*

428.63
440.60

472
472

1.22
0.797

0.94
0.89

Transition nature

Coefficient

HOMO→LUMO
HOMO→LUMO+1
HOMO→LUMO
HOMO-1→LUMO
HOMO→LUMO+2

0.62
0.12
−0.14
0.63
0.12

LUMO→HOMO
LUMO+1→HOMO

0.61
−0.12

TABLE IV Absorption and emission spectra data of the compound in chloroform solution
Method
Absorption

TD-DFT/6-31G*

λmax /nm
Clca.
Exp.
377.56
377

Emission

TD-DFT/6-31G*

457.36

472

f
0.2052
1.0543

Transition nature
HOMO-1→LUMO
HOMO→LUMO+1
LUMO→ HOMO

Coefficient
0.66
0.10
0.63

accurate than others. Thus the TD-DFT method is
more advantageous than TD-HF methods and the data
from TD-DFT coincides with experimental values. For
the title compound, when electrons are excited, electrons transfer from the phenol ring, ethylene (−C=C−)
to pyridine ring, and meanwhile the electrons rearrange
at two quinoline rings so the π-conjugated effect diminishes.
The emitting spectrum of the title compound was
calculated. CIS method was employed to optimize the
excited-state configuration, after which we used TDDFT/6-31G* and ZINDO to calculate the fluorescence
spectrum [15]. The results are shown in Table III. From
Table III, the maximum emitting peaks from TD-DFT
and ZINDO are 440.60 and 428.63 nm, respectively,
both corresponding to the transfer from the first excited
state to ground state. Compared with the experimental
data 472 nm [12], the TD-DFT result is the closest with
only 32 nm difference.

with dielectric constants of chloroform solution and polarizable continuum model (PCM) employed. The effect of solvent on absorption and emission spectra are
shown in Table IV. The data indicate that the absorption and emission spectra λmax are improved when the
solvent effect is taken into account; for the absorption
spectrum the difference between calculated data and
experimental data is only 0.56 nm, for the emission
spectrum the difference is 15 nm, and there is a decrease of 17 nm contrasting with the gas-phase result.
Meanwhile, the oscillator strength (f ) is quite affected
too. The HOMO of the title compound with the solvent (chloroform) decreases compared to that without
chloroform; the values are −5.353 and −5.288 eV respectively. However, the LUMO hardly changes; the
values are −2.008 and −2.006 eV. Thus the energy gap
will diminish, and accordingly the maximum absorption
and emission wavelength λmax will increase, namely the
λmax will be red-shifted. This tendency is consistent
with the experimental spectra.

D. Electronic absorption spectrum and emission spectrum
of solvent impacts

E. Analysis of electronic property and molecular orbital
population in the title compound

The simulation of the solvent effect is based on the
Onsager self-consistent reaction field (SCRF) [22] technique, which supposes that the solute molecule is embedded into a spherical cavity with radius a0 surrounded by solvent and the solvent is represented by a
continuous dielectric, characterized by a given dielectric
constant (ε). A dielectric constant is used for the SCRF
calculations and a big value represents a strongly polar medium. Contrarily, a dielectric constant under 5.0
stands for a nonpolar medium. The gas-phase geometry
of the compound was used as its initial guess to start the
full optimizations at the same level of B3LYP/6-31G*

For the title compound, the structure of the ground
state and excited state, electron transition and energy
transfer mechanism and so on have pronounced effect on
its EL efficiency. In order to explore the electron transition property of title compound, we made a systematic
analysis on the molecular orbital population of the title compound. It was based on the stable geometrical
structure optimized at the ab initio DFT B3LYP/631G* levels. Meanwhile, the square sum of all kinds
of atoms or molecular parts in the compound indicated
the contribution of each atom or molecular moiety to

DOI:10.1088/1674-0068/21/03/263-269
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TABLE V The molecular orbital components of title compound computed at the B3LYP/6-31G*
MO
87
86
85
84
83 (LUMO)
82 (HOMO)
81
80
79
78

Orbital symm.
A0
A00
A00
A00
A00
A00
A00
A00
A00
A00

Orbital energy/eV
0.522
−0.222
−0.829
−1.387
−2.006
−5.288
−5.739
−6.375
−7.097
−7.269

one molecular orbital. All the atoms were divided into
five parts: (i) phenol ring C(I), including atoms with
numbers of 6, 7, 8, 9, 10, 11, 12, 13, 14, 18, 19, 20,
O1, and O2; (ii) pyridine ring C(II), including atoms
with numbers of 3, 4, 5, 10, 11, N1, 15, 16, 17, 19, 20,
and N2; (iii) all oxygen atoms; (iv) ethylene C(III), including atoms with numbers of 1 and 2; (v) all nitrogen
atoms. Ten orbits are extracted from the frontier occupied orbits and unoccupied orbits, respectively. The
results are summarized in Table V.
The electron clouds of HOMO, HOMO-1, and
HOMO-2 are concentrated on the phenol ring C(I) in
the title compound. The electronic cloud is mainly composed of the p-orbital ingredient and includes oxygen of
6%-15%, nitrogen of 1%-10%. Few s orbital characteristics are observed. While the electronic clouds of
LUMO, LUMO+1 and LUMO+2 are concentrated on
the pyridine ring in the title compound, which is mostly
composed of the p-π* orbits of carbon and nitrogen,
the s orbit ingredient is also very little, including nitrogen occupying 3%-19%. Figure 2 clearly exhibits the
feature of the frontier orbit. According to the analysis of molecular orbital ingredient, we found that when
the electron transition goes from the ground state to
the excited state, the electron transfers from the phenol ring with oxygen to the pyridine ring with nitrogen.
In the ground state, the oxygen orbital population is
about 15%, but it decreases to 4% in the excited state,
while that of nitrogen increases from 9% to 18%. Oxygen is the electron donor, and nitrogen is the electron
acceptor. The special molecular packing can lead to
the interaction of two adjacent molecules, to be found
clearly in the crystal structure. It is possible for the π-π
interactions to provide the passage for electron transfer
among molecules.
F. Prediction for the photoelectric properties of tris
(2,70 -(ethylene)-bis-8-hydroxyquinoline)-aluminum

Unfortunately, to date we have not been able to find
experimental reports about tris(2,70 -(ethylene)-bis-8hydroxyquinoline)-aluminum (Albiq3) and in this case
DOI:10.1088/1674-0068/21/03/263-269

C(I)
61.6
44.3
41.1
30.1
31.3
62.0
73.4
57.6
51.2
18.8

C(II)
32.2
52.3
56.2
66.1
52.1
24.0
20.4
34.7
44.6
72

C(III)
6.2
3.4
2.7
3.7
16.5
14.0
6.2
7.7
4.1
9.2

O
3.3
2.0
0.7
1.1
3.8
14.9
17.4
6.2
0
2.2

N
4.8
2.6
3.8
18.1
18.4
9.2
2.3
1.6
0.7
48.1

our calculation of experimental emission and electroluminescence spectrum for Albiq3 may be treated as
prediction for future experiments.
The transport properties of negative charge carriers in a (disordered) organic molecular film can be described within semiclassical Marcus theory and extensions thereof as a self-exchange electron-transfer reaction between two neighboring molecules which are the
acceptor being in the neutral electronic state and the
donor in the reduced radical-anion state. Quantumchemical analysis allows for the description of both the
transfer integral and the intramolecular reorganization
energy (λi ) given by the semiclassical Marcus equation
[23]. The estimation of the transfer integral, which
is related to the electronic coupling between adjacent
molecules, requires detailed knowledge of the molecular packing within the film; in the absence of such
structural data, we will not evaluate it here. The intramolecular reorganization energy component of the
total reorganization energy (the other component being due to medium polarization in the presence of an
excess charge) accounts for the molecular geometry relaxation events coincident with the charge hopping between molecules within the film. The intramolecular reorganization energy combines the relaxation energies of
the electron-donor (initially ionized) molecule, λ2 , and
of the electron-acceptor (initially neutral) molecule, λ1 ,
upon electron-transfer reaction (polaron hopping) [24].
In this work, we calculated λi as given by the sum of
λ1 and λ2 . It should be noted that for electron-transfer
(carrier hopping) rates to be high, reorganization energies should be kept as low as possible [25]. We have optimized the neutral structures of the complexes (i.e. Albiq3 and Alq3) using DFT B3LYP methods at 6-31G*
and cation structures using DFT B3LYP methods at
STO-3G* level. Single point energies are obtained by
B3LYP/6-31+G* level and the DFT-derived Albiq3 and
Alq3 intramolecular reorganization energies are 4.420
and 2.126 eV respectively. It is obvious that Alq3 is
better than Albiq3 in electron transporting property,
which is because flexible substituents are attached to
Albiq3, so the configuration change is bigger, and acc
°2008
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TABLE VI The molecular orbital components of Albiq3
computed at the B3LYP/6-31G* level
MO
Energy/eV C(I) C(II)
O
N
Al
256
−1.570
95.9 33.6 0.12 3.85 0.15
255
−1.651
94.0 37.1 0.18 5.70 0.12
254
−2.073
72.7 45.9 4.14 22.3 0.83
253
−2.167
74.0 47.3 2.62 23.0 0.32
252 (LUMO) −2.203
74.4 46.20 2.76 22.50 0.31
251 (HOMO) −5.003
83.8 8.20 13.20 2.32 0.72
250
−5.033
82.6
8.6 14.20 2.65 0.62
249
−5.072
83.2
8.1 13.70 2.50 0.55
248
−5.493
90.3
4.4 8.30 1.06 0.33
247
−5.518
91.7
3.7 7.10 0.90 0.24

cordingly λi increases too.
The maximum emission wavelength of Alq3 and Albiq3 was investigated. The configuration optimization
for ground-state was carried out at the B3LYP/6-31G*
level and the optimization for the first single excited
state at the CIS/STO-3G* level. Emission energy was
evaluated with the Zerner’s intermediate neglect of differential overlaps (ZINDO) method. We observed that
the emission wavelength of Alq3 is 410 nm but Albiq3
is 486 nm and the oscillator strength is 0.15 and 0.17
respectively. The experimental value for Alq3 is 520 nm
(2.38 eV) [2], and the difference between calculation and
experiment is due to existence of molecule force field in
the OLED, but it is certain that the maximum emission
wavelength of Albiq3 will be red-shifted as electroluminescent material.
G. Analysis of Albiq3 molecular orbital population

In order to explore the electron transition property of
Albiq3, we did a systematic analysis on the population
of Albiq3 molecular orbit. It is based on the stable geometrical structure optimized at DFT B3LYP/6-31G*
levels. Meanwhile, the square sum of all kinds of atoms
or molecular parts in Albiq3 indicates the contribution
of each atom or molecular moiety to one molecular orbit. All the atoms in Albiq3 were divided into five parts:
(i) all 2,70 -(ethylene)-bis-8-hydroxy quinoline molecular
parts but O2, O3, O4, N7, N21, N27 C(I); (ii) all attached to the aluminum atom pyridine ring C(II), including atoms with numbers of 5, 6, 8, 9, 10, 15, 16, 22,
23, 24, 25, 26, 28, 29, 30; (iii) all oxygen atoms attached
to the aluminum atom, including atoms with numbers
of 2, 3, 4; (iv) all nitrogen atoms attached to the aluminum atom, including atoms with numbers of 7, 21,
27; (v) aluminum atom 1. Ten orbits are extracted from
the frontier occupied orbits and unoccupied orbits. The
results are summarized in Table VI.
The electron cloud of HOMO is concentrated on the
carbon and oxygen of phenol ring in 2,70 -(ethylene)- bis8-hydroxyquinoline ring ligand. The electronic cloud
DOI:10.1088/1674-0068/21/03/263-269
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is mainly composed of the p-orbital ingredient and includes oxygen of 13.2% and nitrogen of 2.32%, and few
s orbital characters are observed. While the electronic
cloud of LUMO is concentrated on the pyridine ring
in 8-hydroxyquinoline ring, which is mostly composed
of the p-π* orbits of carbon and nitrogen, the s orbit
ingredient is very small too, including nitrogen occupying 22.54%. There is still very little aluminum ingredient, occupying 0.31%, which only contributes little in
deeper orbit. From Table VI, one can see HOMO-1 and
HOMO-2 ingredients are similar to HOMO; LUMO+1
and LUMO+2 are similar to LUMO, too.
The bond lengths calculated for Al−O and Al−N in
Alq3 are 0.1890 and 0.2124 nm [26] respectively, meanwhile in Albiq3 the bond lengths of Al−O and Al−N
are 0.1893 and 0.2114 nm. The differences of the bond
lengths between Alq3 and Albiq3 is very small. Every
part of 2,70 -(ethylene)- bis-8-hydroxyquinoline is very
near to that of Albiq3.
According to the analysis of molecular orbital ingredient, we can draw an analogy between Albiq3 and Alq3,
their orbital populations are approximately the same
[26], so when the electron transition is from the ground
state to the excited state, the electron transfers from
phenol ring with oxygen to pyridine ring with nitrogen. In the ground state, oxygen orbital population
is about 13.2%, but it decreases to 2.76% in excited
state. While that of nitrogen increases from 2.3% to
22.5%. Oxygen is the electron donor, and nitrogen is
the electron acceptor. The electron that transfers in
2,70 -(ethylene)-bis-8-hydroxyquinoline ligand causes the
electroluminescence. According to Alq3 we can suppose
there are two ways of electron transfer: one is the direct
transition through carbon in quinoline ring; the other
is through the metal ion, which is not only a support
but also a bridge of electron transfer. It is possible for
the π-π interactions to provide the passage for electron
transfer among molecules.
The luminescence of metallic complex material in
electroluminescence devices is due to the combination
of electrons and holes. The electron injected from the
cathode should fill in the pyridine ring, which has become the electron potential energy container, while the
hole injected from the anode should concentrate on the
phenol ring, which has become the hole potential energy container. The combination of electron and hole at
two energy levels will result in luminescence. In Albiq3
molecule, the energy gap between HOMO and LUMO is
3.2 eV, and Alq3 is 3.2 eV, which leads to the emitting
spectrum red-shifting, which is favorable to the adjustment of spectrum wave in optical materials.

IV. CONCLUSION

In this work, geometry configuration and electronic
structure at ground state and excited state of 8hydroxyquinoline derivative were calculated and the folc
°2008
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lowing conclusions are drawn. From the viewpoint of
geometry configuration, all the benzene rings are in
plane. From the energy gap of frontier molecular orbits,
the compound is lower than 8-hydroxyquinoline. The
molecular energy gap is a key factor to affect molecular
luminescence [21], and absorption and emission spectra coincide with experimental values after taking the
solvent effect into consideration. Analysis of molecular
orbital population showed when the electron transitions
from the ground state to the excited state, the electron
transfers from the phenol ring with oxygen to the pyridine ring with nitrogen. Emission spectrum of Albiq3
indicates the possibility for emission wavelength tuning.
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