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4} Solutions: Alternative energy sources
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Different types of fuel cells: depending on the electrolyte used

PEM fuel cells: \/ Low operating temperature

 Low weight

The main problem of PEM fuel cells: Pt catalysts
X High cost (55% of total cost)

X Scarcity

X CO poisoning

Polymer electrolyte membrane 4

Prog. Polym. Sci., vol. 25, pp. 1463—1502, 2000.
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Catalysts

{ Structure

J. Mater. Chem. A, 2017, 5, 1808-1825 >
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The use Pt(Cu) core-shell nanoparticles supported on carbon blacks

Pt shell

Core —shell
nanoparticles

Electronic Higher tolerance to CO
effect

[1] Caballero-Manrique, G. et al. Catalysts 6 (2016) 125.

[2] Liu, Y. et al. Chem. Eng. J. 197 (2012) 80-87.

[3] Mintsouli, I. et al. Applied Catal. B, Environ. 136-137 (2013) 160-167
[4] Georgieva, J. et al J. Appl. Electrochem. 44 (2014) 215-224.

[5] Dimitrova, N. et al. J. Electroanal. Chem. 823 (2018) 624—632.

Lower amount of Pt
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1. Update the existing bibliography.

2. Synthesize core-shell Pt(Cu)/C.

3. Electrochemical performance of the catalysts.

4. Crystalline structure, composition, size and distribution of nanoparticles.
5. Kinetics study of the HOR and ORR.

6. Comparing to commercial Pt/C.

7. Degradation tests of organic pollutants.

8. Degradation tests of organic pollutants in fuel cells.
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Activity 1/2|/3/4|5/6(7|8(9|10|11 |12 |13 |14 | 15| 16

1. Development of methods and techniques | x

2. Objective 1 X[ X | Xx]|X

3. Objective 2 X[ X[ X|X|X|X|X]|X

4. Objective 3 X[ X | X|X]|X]|X

5. Objective 4 X[ X | X|X]|X]|X

6. Stay in a foreign centre X X

7. Objective 5 X X | X X X

8. Objective 6 X | X X X

9. Objective 7 X X X X

10. Attendance to congresses X X X X

11. Writing and defense of Thesis X | X | X
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Catalyst Crystallite size wt% Pt ECSA CO stripping
sample XRD (nm) (EDX) (m2/g;,)
Pt(Cu)/CNT 20.4 7.4 % 27.5
Pt(Cu)/CNTA 16.4 22.2 % 10.1
" Pt(Cu)/CNF 14.1 5.0% 58.0
Pt(Cu)/CN FA Pt(Cu)/CNFA 10.9 7.4 % 20.8
Carbon support
X R D 30000 - w Pt (111) Pt (200) Pt (220)
25000 ] H Cu (111); Cu (200) Cu (220)
4 ‘
20000-: -
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