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Abstract: This work reports the fabrication of a sensitive module based on “n-n” heterojunction using TiO2 and ZnO films, by spin-coating

technique. TiO2 and ZnO powder samples were synthesized by sol-gel, respectively hydrothermal methods. The phases and crystalline structure
of the polycrystalline materials and films were studied by using X-ray diffraction. The morphology and elemental quantification were identified
by SEM and EDX analysis. The optical, electrochemical and electrical characterization of synthesized films were also studied.

Paper Aim: Lately, the

heterostructures play a very
important role in the designing and
achievement of the electronic
devices. Heterojunctions are formed
by creating an intimate electrical
contact at the physical interface
between two different
semiconductor materials. ZnO and
TiO2 are widely recognized for their
gas sensing applications as a resistive
based sensor for many gases. As
photocatalyst both TiO2 and ZnO, can
give rise to photoinduced
electron/hole (e–/h+) pairs and
commence chain of chemical
reactions decomposing the
pollutants [N. Ramgir et all,
Materials Science in Semiconductor
Processing 106 (2020) 104770]. TiO2

is a versatile material, which has
been used in many applications [H.
Tang et all, Sensor and Actuator B26
(1995)71], and on the other hand
ZnO is another oxide widely studied
gas-sensing and piezoelectric
material [H. Tang et all, Mater. Chem.
Phys. 64 (2000) 62].
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The positive slope of the Mott-Schottky plot confirmed the
n-type conductivity of TiO2, and ZnO, respectively.

In the XRD pattern of G-Au@TiO2-ZnO heterostructure,
the peaks referring to the phases of ZnO and TiO2 are
preserved.

Fig.3. Mott-Schottky plot of TiO2 and ZnO thin film in 10-1 mol/L Na2SO4

electrolyte

Fig. 1. XRD patterns for derived films

Experimental part

Fig. 2. DRUV-Vis spectra for G-Au@TiO2-ZnO

Fig.4. I-V characteristics of G-Au@TiO2-ZnO heterojunction

Conclusions: The XRD analysis proves the successful synthesis of the crystalline TiO2 / ZnO heterojunction.
The obtained films present structural and morphological characteristics that demonstrate that they were
well executed and meet all the conditions for obtaining the heterojunction. Using a modified Schottky
equation, the observed current-voltage characteristics were interpreted. The I-V measurements of n-TiO2 /
n-ZnO junction exhibited nonlinear characteristics typical for n-n heterojunctions.

Fig. 5. SEM 
morphology (a) and 

EDX spectra (b) of the
G-Au@TiO2-ZnO

(a)

(b)

Synthesis procedure for “n-n” type heterojunction G-Au@ TiO2-ZnO presumes 3 steps:
1) Synthesis of TiO2 and ZnO powders - TiO2 and ZnO powder samples were synthesized by sol-gel,

respectively hydrothermal methods.
2) Deposition of glass- TiO2 - TiO2 pasta was deposited on glass-Au (G-Au) using a conventional

Doctor-Blade method.
3) Fabrication of “n-n” heterojunction TiO2-ZnO - by spin-coating method by deposition of ZnO on

the G-Au@TiO2.
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