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g eV 1.77 1.64

1.63 3.46 3.21 4.99

#2 o Algs LHE Li 6 BRI AR K (A)

Alq3-DFT Alqs-Exp®) I II I v \% VI
Al;-09 1.855 1.850 1.973 1.970 1.965 2.022 2.025 2,627
Al;-Nig 2.084 2.050 2.060 2.093 2.101 1.990 1.974 2.087
Al1-O19 1.881 1.860 1.961 1.883 1.858 1.941 2.016 1.956
Al;-N35 2.126 2.087 1.972 2.078 2.031 1.974 2.048 1.894
Al;-O36 1.884 1.857 1.856 1.856 1.942 1.927 1.849 1.876
Al;-Nsz 2.064 2.017 2.052 1.988 1.979 2.023 2.015 1.980
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H—1P —5.23 0.8 2.6 7.7 2.3 0.4 1.3 34 22.1 52.2 15.8 —
Alqs H —5.01 0.7 24.6 51.3 16.2 0.6 0.9 0.7 49 6.5 2.3 —
L —1.73 0.5 0.1 0.3 1.7 1.6 19.0 67.3 0.3 3.4 12.7 —
L+1 —1.50 0.5 0.6 6.5 21.9 0.2 2.6 7.8 1.4 15.1 49.4 —
H—-1 —5.03 1.0 1.0 0.4 0.5 0.1 0.4 3.1 25. 58.8 18.0 0.2
! H —2.29 1.2 0.3 52 14.6 0.8 14.4 46.9 0.3 4.6 16.4 1.1
L -1.86 0.9 1.4 21.1 60.8 0.4 4.5 12.1 0.4 0.6 1.8 0.9
H -2 —5.30 0.5 0.0 0.3 1.5 18.3 59.6 21.5 0.0 0.7 2.6 1.2
v H-1 —2.73 0.8 1.4 32.4 63.3 0.6 0.4 0.3 0.6 0.2 0.2 2.4
H —2.57 1.9 0.3 0.3 0.9 0.5 10.3 34.7 0.6 13.2 41.3 1.6
L —1.68 0.8 0.3 0.2 0.8 0.9 13.6 40.8 0.8 12.2 33.1 0.9
H -2 —4.86 1.6 0.9 0.3 0.4 0.0 0.3 3.4 21.7 55.6 21.0 2.7
v H-1 —-3.03 1.2 0.7 0.4 0.2 0.0 0.9 3.3 0.8 17.7 74.0 8.9
H —2.57 0.4 1.3 29.6 66.4 0.8 0.5 0.4 0.3 0.2 0.2 3.5
L —1.94 0.4 0.0 0.4 1.5 1.7 23.7 73.2 0.0 0.4 1.7 2.1

a) AT Li J5 7 HUE 2045 S b) H: HOMO; L: LUMO.
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F4 Algs RIS Li e BT L (o)
ity Al 4 b ¢ Li)
o % mm o wm ok

Alqs q 198 —0.83 0.39 —-0.15 —0.83 0.37 —0.15 —0.84 0.37 —0.13 —
I q 1.99 —0.92 0.35 -0.17 -0.97 0.28 —0.44 —0.85 0.36 —0.27 0.86
Ag™ 001  —0.09 0.04 —0.02 —0.14 0.09 —0.29 —-0.01 -0.01 —-014 0.86
v q 199 -0.99 0.06 —0.53 —0.95 0.33 —0.35 —0.94 0.27 —0.40 1.71
Aq 001 -0.16 -0.33 —0.38 -0.12 -0.04 -0.20 -0.10 —-0.10 —0.27 1.71
v q 2.00 —0.99 0.13 —-0.57 -0.91 0.41 —0.10 —0.87 0.19 —0.82 1.64
Agq 002 -0.16 -0.26 —0.42 -0.08 —-0.04 -0.05 -0.03 -0.18 —0.69 1.64

) 47 Li BUFHIA: b) Aq 0 Alqs 5 Li IS4 A BT SS Algs X1 BEHIAT2 %,

4 4 it

T 25 B2 ok BAR S OR I, Algs 745 2% Li
JR¥JE, Li Ji 75 Algs 19 O, N il 7455, B
TR LG, Li i R85 4 3 Algs 1
MEREFR I, 75 Alqs AT B T O = Rk, TE % T
KAk n BULHLE FAAR ik, g & T Algs
PR, (HLi JR 75 O JR g & &Mt
XTIV AL-O 8RR, 2 Algs 5 1 Ff1 2 A Li Jii 7
Shi G I, REREIRFF Algs HIZE A, FT LAY 25 b4

LR S T Algs H 2 AN LigiA s
AL 85 G Ei ) RAE 20 n BT, PTEL Algs
524 Li GG i85 i AR S e AR B T
% Algs 5 34 Li J/ 785G, i1 Algs & %0
fiff, X235 B Alqs 73§ B R HERR DT 2, A4 1
Z AN qe-r AHELAR AR 5Y, TR R b
N A IE DL BRI R, WG Li 5 Algs
PREFTE 2:1 ZiAa I L], Wi A4 i F AL Hn e ) ik 3
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Abstract
The geometry, the frontier molecular orbital and the charge transfer property of lithium (Li) doped tris (8-hydroxyquinoline)
aluminum (Alqs) are investigated by the density functional theory (DFT) method. The calculated results show that in the Li-doped
Algs system, Li-N and Li-O bonds are formed and Li-Alqgs electron transfer complexes are obtained. The incomplete electron transfer
from Li atoms to the pyridine side of Alqs results in donor level in the band gap of Algs, a typical n-type doping formation, which can
improve efficiently the electron transport efficiency. However heavy Li doping can induce the dissociation of Alqs, which leads to the
decline of electron transport ability. When the Li:Alqs doping ratio is about 2:1, the Li-doped Alqs layer will have a maximal electron

transport efficiency.
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