Utah State University

Digital Commons@USU

Research on Capitol Hill Browse Undergraduate Research Events

4-13-2017

A Ni2 Complex as an Efficient Electrochemical Catalyst for CO2
Reduction and H2 Evolution

Alyssa Sam

Follow this and additional works at: https://digitalcommons.usu.edu/roch

Recommended Citation

Sam, Alyssa, "A Ni2 Complex as an Efficient Electrochemical Catalyst for CO2 Reduction and H2
Evolution" (2017). Research on Capitol Hill. Paper 53.

https://digitalcommons.usu.edu/roch/53

This Article is brought to you for free and open access by
the Browse Undergraduate Research Events at

DigitalCommons@USU. It has been accepted for /[x\

inclusion in Research on Capitol Hill by an authorized /\

administrator of DigitalCommons@USU. For more IQ‘ .()Al UtahStateUniversity
information, please contact digitalcommons@usu.edu. (\MERRILL-CAZIER LIBRARY


https://digitalcommons.usu.edu/
https://digitalcommons.usu.edu/roch
https://digitalcommons.usu.edu/undergrad_events
https://digitalcommons.usu.edu/roch?utm_source=digitalcommons.usu.edu%2Froch%2F53&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.usu.edu/roch/53?utm_source=digitalcommons.usu.edu%2Froch%2F53&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:digitalcommons@usu.edu
http://library.usu.edu/
http://library.usu.edu/

A Ni'" Complex Electrocatalyst
for CO, Reduction and H, Evolution

Figure 1 — CV Curves, UV-vis Absorption
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Figure 2 — H, Evolution with Acids
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Introduction Results and Discussion = :

Carbon dioxide reduction and The Ni'(bpabpy) )(BF,), complex GC and NMR were used to confirm § g

hydrogen evolution show promise in was synthesized as shown in that CO is the only product for the 0 > e

addressing increased green house gas  Scheme 1. The structures of the CO, reduction. In the presence of 5 T R © Potental (V, vs F6™)

emissions (especially CO,) and energy ~ Products were confirmed by NMR mM of H,0, CO, was selectively

shortage. This is accomplished by and single crystal X-ray diffraction. reduced to CO with 57% Faradaic CV (a) PhANHBF,, (b) CNPhNHBF,, (c) 2,6-Cl,PhNH;BF,, (d) 2,4-

reducing carbon dioxide to fuel The electrochemical study of the Ni'"  efficiency, further increase of the Cl,PhNH;BF

compounds, forming a system to complex showed a reversible Ni''/Ni'  concentration of H,O showed a _

recycle greenhouse gases, and by redox peak at -1.09 V (vs. Fc*/9) remarkable H, evolution reaction Conclusion

oroducing hydrogen gas from water under N,. and the selectivity of CO formation

with potential as an alternative fuel. was decreased. As shown in Figure In conclusion, a Ni' complex with a N-tetradentate ligand bapbpy was

Most common catalysts are made of In the presence of CO,, the Ni'/Ni 2, in the presence of acid, the prepared as a catalyst for CO, reduction and H, evolution. In the presence
expensive and precious metals as peak turned to irreversible. In the proton reduction peaks were of 5 mM H,0, the Ni" complex showed good selectivity and efficiency for CO
compared to cheap and abundant Ni. ~ Presence of H,0, the typical CO, increased for more than 20 times. formation. The Ni' complex also showed a very low overpotential and high
A N-tetradentate ligand dapbpy was reduction peak, at -2.24 V (vs. Fc’%),  To our surprise, in the case of 2,4- efficiency for the H, evolution.

synthesized and combined with Ni'to  Signal was remarkably enhanced Cl,PhNH;*, there is a super-low

get a Ni'(dpabpy)(BF,), complex. The (';‘g“re rl]a)- ThedUV'V‘S ab:ggptiO”N . ?Velrpgtgm?' fOLtgggHzf\T/g':tim Table 1- H, Evolution Overpotential (OP) and

Ni'' complex was used as an shows the coordination of CO, to Ni only O. wit S . : :

electrocatalyst for selective CO, complex. Turnover Frequency (TOF) with Acid

reduction and H, evolution.

_CHs Scheme 1- Synthesis of Ni'(bapbpy)(BF,), Acid OP (V) TOF (s)
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