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Background and research scope

Annual Greenhouse Gas Emissions by Sector
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Background and research scope  Recycling of CO, to fuels

Conversion of CO,
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¢ Artificial photosynthesis
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Outline of the Project

A 4
Sg?gﬂgﬁgfgazizhsn Noble metals Nanodiamonds (NDs) Sel\?uslntlal Deposition of
N (X= Rh, Ru and Pt) . oble metals (X) and
crystallization time | i» A form of carbon nanomaterials, NDs on STO
crystallization media :° Noble metals effectively . possess excellent catalytic properties :
purification issues i facilitates the surface . because of its unique crystalline X
STO-I . plasmon resonance (SPR) | phase comprising of sp? hybrid . STO
STO-II for trapping electrons and i  graphite and sp? diamond core.
STO-III . boost the reduction '+ Smaller particle sizes (4-5 nm)and | Il
STO-IV . potential of neighboring | high specific surface area (~ 300 m2g" | ARS]
STO-V . metal oxide . =Y
STO-VI i* Also, trapping CO, inthe i« ypon coupling of NDs with the metal : I X
STO-VII . Carboxyl, carbonates, . oxides formation of heterojunction e B
. formates, whicharekey | takes place that efficiently facilitates X
intermediates towards the . the charge transfer mechanismand IV sTO ND
products. i separation of the electron-hole pairs 4‘



Specifications and reaction conditions of the photocatalytic reactor system
« HP 5890 Series Il Gas Chromatograph

» Light source: 500 W mercury vapor lamp (TQ 718, Heraeus Noble light, Germany) Image of
* Weight of sample used: 250-300 mg the
 Pressure (CO,+H,) : 200 mbar, Flow = 15 mL/min Reactor

* Column used: A 2 meter long column packed with Porapak QS
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Painted Chromatograp processing
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CO,+H,
mixture
(1:2)



Absorbance (a.u.)

Characterization
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Characterization
TEM images of the

samples




Conversion of CO, (%)
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DRIFTS measurements for the optimized STO-Ru-ND and STO-ND-Ru samples
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Major Conclusions



Future Plans

1 Near Future Long term 1

* The applied ceramic fiber sheet is Al,O,-
based, non-woven, 1.6 mm thick and
highly flexible paper(Catalog No. 300-
040-1).

e With the immobilization of the
photocatalyst on the ceramic sheet, loss
of photocatalyst can be avoided.

* |t can be used multiple times with same
efficiency.

* Finish the pending
manuscripts
* Complete the Croatian
project and manuscript
writing
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