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The syntheses of the coupled system were subjected to a chemometric
approach in order to find the best experimental conditions.

y=b,+bx,+b,x,+b;x;+b ,X,X, + D;;X X5 + D,;X,X; + bb,,;X X X,

Solid State Synthesis Hydrothermal Synthesis
Experimental 23 Factorial Design Experimental 23 Factorial Design
Variables Level Variables Level
Codes +1 -1 Codes +1 -1
Weight ratio x,’ 6 1 Filling volume x,"| 75% 25%
Temperature x,’ | 550 °C | 350 °C Temperature x,” | 150 °C | 100 °C
Time 'x;’ 6 h 1h Time x;’ 6 h 1h
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Photocatalytic activity of the coupled system was evaluated as
methylene blue degradation.
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ISO: 10678:2010: ‘Determination of photocatalytic activity of surfaces
| in an aqueous medium by degradation of methylene blue’
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Q Centrifuging for 10 min
Q Spectrophotometer
60 min )
-Continuous illumination =~ -
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cycles——M. Percentage degradation

[(C,-C)/C,] *100

The best resulting samples were tested against

Ofloxacin antibiotic
A. Mills, C. Hill, P.K.J. Robertson, J. Photoch. Photobio. A. 237 (2012)

7-23.
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Solid
State
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0%

Variables | Optimized Sample
Weight ratio 1
Temperature 350°C

Time 1 hour

87%

Under
Continuous
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870/9

Und
Alternate
IHlumination

100%
90% A

70%

I
"1 89%
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83%
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Degradation of MB (%)

Under Under
40% 1 | Continuous Alternate
30% 7 | Illumination Illumination

20% A

t= 60 min, n=3, RSD<5%

4

Variables | Optimized Sample
Filling volume 75%
Temperature 100 °C
Time 6 hours

t= 60 min, n=3, RSD<5%
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A first scale up of 1:50 is under development.

Preliminary tests are currently underway in order to find the best working conditions
towards an industrial scale up.

‘This first prototype will be used to treat turbid wastewater
(e.g. olive vegetation waters)
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The solid state and the hydrothermal
syntheses have been optimized

The coupled system resulted to be a very effective
tool against emerging pollution

Photocatalytic activity has been extended even in darkness conditions
and surface areas are kept to high values

An industrial scale up will allow this technology to
become an effective tool for water depuration plants.
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