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Abstract

Manganese, as a 3d transition metal element, is considered to be one of the potential dopants for
TiO; to adjust the optical-electrical properties of TiO, aiming to improve the utilization of sunlight,
conductivity and carrier mobility of TiO.. The modified TiO; could then be widely used in the in-
telligent photo-catalytic, semiconductor sensors, solar cells, etc. In this paper, we have prepared
p-type Manganese-doped TiO: rutile nano-film on amorphous silica/quartz substrates by radio
frequency magnetron sputtering method with a MnsTi1.203 solid ceramic target. XRD, EDS, AFM,
XPS, UV-Vis-IR, Two-Probe and Hall effect measurements were used to investigate the influences
of Mn doping on the crystalline structure, surface state, optical and electrical properties of TiO;
nano-film. The results have shown that Mn doping could effectively extend the light absorption re-
gion of TiO: from UV to visible light. The doping ratio was tuned by adjusting the sputtering power,
the higher the sputtering power, the bigger ratio Mn was doped into TiO. Electrical conductivity
of the thin films increased with increase of Mn doping ratio. Mn precipitated when the sputtering
power for MnosTi1.203 reached 150 W, suggesting that there is incorporation limit for Mn in TiO;
lattice. The P type Mn doped TiO: could be used in various applications such as solar cell, gas sen-
sors and photosplitting of water.
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Figure 1. The XRD patterns of sample
S1-S5
[ 1. #& S1~S5 B XRD Bl

Table 1. The EDS test results of sample S1 - S5
%% 1. #E& S1-S5 B9 EDS SRR

\ﬁfr—}%'\'\'\\\\ﬁi O wt.% Ti wt.% Mn wt.% Mn/(Mn + Ti) at.%
s1 ,; 68.73 17.48 13.79 40.7
S2 69.18 16.01 14.81 44.6
S3 41.67 28.92 29.41 47.0
S4 39.43 29.30 31.27 48.2
S5 75.68 11.37 12.95 49.8
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Figure 2. AFM surface morphology images of sample S1 - S4
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Figure 3. XPS spectra of samples S1 - S4: (a) Ti 2p; (b) Mn 2p; (c)
Mn 2p fitting; (d) valence band
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Figure 4. UV-Vis-IR spectra of sample S1 - S5
4. ¥ S1~S5 B UV-Vis-IR [Eli

Table 2. Electrical properties test results of sample S1 - S5
72 2. JEREHES S1~S5 MM ARG R

B 5 TS D1 (W) VRS 7 B L L (MQ) HiH 2E(Q m) LS5 (S/m)
s1 30 6.40 1.0360 0.965
S2 60 4.61 0.5750 1.739
s3 20 1.82 0.5625 1778
S4 120 0.594 0.4775 2.094
S5 150 Overflow
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