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Zinc-Tin Oxide (ZTO)

❑ High thermal stability

❑ High mobility (112 cm2V-1s-1)

Zn2SnO4

J. Am. Ceram. Soc.,2015, 98, 4044–4049

ZnSnO3

J. Mater. Chem. A, 2017, 5, 20534

❑ Metastable

❑ Piezo and ferroelectric properties

Different types of nanostructures
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Two crystalline phases:

• Eco-friendly material

• Recyclable

• Multifunctional

• Low-cost material and fabrication 
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❖One-step hydrothermal process: 
microwave system

Experimental Details

• Low cost

• Low fabrication temperature (< 200 °C)

• Easy fabrication

• Seed-layer free

• Glass

• Plastic

• Paper

Low-cost transparent / 

flexible substrates

Synthesis schematic:
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≤ 1 h @ 200 °C 
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Microwave-assisted synthesis of Zn2SnO4 Octahedrons 
and Nanoplates

5

Ana Rovisco

www.cenimat.fct.unl.pt

10 20 30 40 50 60 70 80 90

60 minutes 

2 (deg)

 I
n

te
n

s
it

y
 (

a
.u

.)
 

Zn
2
SnO

4
 (ICDD #24-1470)

20 minutes

 

60 minutes

30 minutes

IOCN 2020, Nanomaterials, MDPI

15-30 November 2020, Online

A. Rovisco, Solution-based Zinc Tin Oxide nanostrcutres: 

from synthesis to applications, PhD thesis, FCT-NOVA 2019



Microwave-assisted synthesis of Zn2SnO4 Nanoparticles
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Photocatalytic Activity of ZTO nanostructures under UV light
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→ 40 mg of ZTO 

Nanostructures 

+ 50 ml of RhB

solution

→ 150 min @ 

UV-light

300 400 500 600 700 800
0.0

0.2

0.4

0.6

0.8

1.0

     Zn
2
SnO

4
 

Nanoparticles

A
b
s
o
rb

a
n
c
e
 (

a
.u

.)

Wavelength (nm)

 Initial

 30 min

 60 min

 90 min

 120 min

 150 min

k = 0.01659 min -1

300 400 500 600 700 800
0.0

0.2

0.4

0.6

0.8

1.0

    Zn
2
SnO

4
 

Octahedrons

A
b
s
o
rb

a
n
c
e
 (

a
.u

.)

Wavelength (nm)

 Initial

 30 min

 60 min

 90 min

 120 min

 150 min

k = 0.01097 min -1

300 400 500 600 700 800
0.0

0.2

0.4

0.6

0.8

1.0

   Zn
2
SnO

4
 

Nanoplates

A
b
s
o
rb

a
n
c
e
 (

a
.u

.)

Wavelength (nm)

 Initial

 30 min

 60 min

 90 min

 120 min

 150 min

k = 0.01069 min -1

IOCN 2020, Nanomaterials, MDPI

15-30 November 2020, Online



8

Photocatalytic Activity of ZTO nanostructures under UV light 
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Degradation Rates 
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Octahedrons: 0.01069 min-1 ; Nanoplates: 0.01097 min-1 ; Nanoparticles: 0.01659 min-1



Final remarks
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• Zn2SnO4 Octahedrons

• Zn2SnO4 Nanoplates

• Zn2SnO4 Nanoparticles

Seed-layer free microwave-assisted hydrothermal synthesis 

at low temperature (200 °C) for:

Reduction of > 20 hours of syntheses duration

• Best performance achieved for Zn2SnO4 Nanoparticles

Degradation of RhB under UV light in the presence of ZTO 
nanostructures 
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