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* Limited by rapid electron-hole recombination and weak CO, adsorption3 dopant structures shown for each material. g-C5N, samples. and enhance TONs, BTDA delivers the highest TON amongst all compounds.

Incorporating Co single atom catalysts into the g-C3N, lattice introduces

highly active Co-Ny sites that enhance photocatalytic performance and are FUtu re WO l‘k

selective towards CO formation.*>

Molecular doping provides a strategy to tune the electronic structure of 0.8 * Synthesize Co SACs on doped g-C;N, using a microwave-assisted
g-C3N, by introducing extended m-systems into the framework.® Effective +NTCDA -<BTDA method to potentially enhance photocatalytic performance
dopants should: _ +MTA DA » Characterize the synthesized materials using photoluminescence
* enhance charge separation 0.6 1 < Pristine ATCDA spectroscopy, microscopy, surface area analysis and X-ray
* increase CO, adsorption strength photoelectron spectroscopy to evaluate dopant-induced changes
 modulate the electronic environment around Co-N, sites ’_; in structural and charge separation properties
 promote selective CO, reduction =& 04 - * Explore more flexible anhydride-containing dopants to probe
2 how specific molecular features affect efficient photocatalysis
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Figure 3. CO evolution in photocatalytic CO, reduction using Co SACs Figure 4. Photocatalysis set up with a halogen lamp as the light source throughout this process. This work is supported by the U.S.
sti d doped g-C;N, under visible-light irradiation. ' ' '
Synthesis of g-C;N, via Pyrolysis o1 PTISHINE ANA AOped gty thy HNAEr vISIIeIght ITAtiaton and an Agilent 7820 GC for CO formation analysis Department of Energy, Office of Science, Office of Energy Sciences
* Pristine g-C5N,: 20 g urea calcined at 600°C for 4hrs 0.10% _ _ _ under Award #DE-SC0025411.
* Doped g-C;N,: 20 g urea and 20 mg of dopant calcined at 600°C for 4hrs O 7 * Molecular doping with anhydride

diluted with 7.5 mL ACN and added to 100 mg g-C;N, * Co SA_C on BTDA-doped 8_'C3N_4 c.ielivers
* Sonicated for 5 min and stirred for 30 min. 65 uL triethylamine added 0.06% - the highest photocatalytic act.1V1ty (1) Zhang, Z.; Gao, Z.; Liu, H.; Abanades, S.; Lu, H. ACS Appl. Energy Mater. 2019, 2, 8376.

and stirred for additional 30 min. Stirred for 12 hrs at room temperature compar_ed to g-C3N, dope_d with other (2) Bhowmik, S.; Phukan, S. J.; Sah, N. K.; Roy, M.; Garai, S.; Iyer, PK. ACS Appl. Nano Mater:
 Solids washed twice with chloroform, methanol, and acetonitrile, and anhydride compounds (Figure 3) 2021, 4, 12845.

dried overnight at room temperature

0.04% -

_ _ . (3) Huang, H. Chem. Eng. J. 2023, 453, 139755.
* The difference in activity could be due

to difference in light absorbing ability
and charge separation kinetics.

(4) St. John, A,; Flayhart, H.; Xiang, S.; Qian, Q.; Deskins, N.A.; Frenkel, A.I.; Rochford, J.; Li, G.

Photocatalysis and Characterization ACS Appl. Opt. Mater. 2025, 3, 881.

* Prepared 4:1 acetonitrile/triethanolamine solution, dispersing 5 mg
catalyst in 5 mL and sonicated at room temperature

1 mL aliquot added to 3 mL solution and bubbled with CO, for 20 min. 0.00%

e Irradiated with 200 mW/cm? halogen lamp and sampled every 30 min
over 2 hr for product analysis (see Figure 4 on the right)

* Characterization was carried out on various instruments
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(5) St. John, A;; Xiang, S.; Flayhart, H.; Ortega, E.; Qian, Q.; Deskins, N.; Roldan Cuenya, B.;
Rochford, J.; Frenkel, A.; Li, G. J. Phys. Chem. C 2025, 129, 7327,

* (Co SACs synthesized by the stirring

o method led to similar Co4* loadings
Pristine ATCDA NTCDA DA MTA BTDA across all samples (Figure 5) (7) Photocatalytic CO, Reduction: A Sustainable Approach towards Carbon Zero Emission.

The Energy Consortium, 2023.

M OO o molecules changed the color of g-C5;N,
Cobalt Loading onto g-C;N, 0.08% - No Dopant ° (Figures 1 and 2) References
* 10 mg CoCl, dissolved in 20 mL acetonitrile. 500uL of the solution | | |

(6) Gao, Z.; Li, S.; Tang, J.; Yuan, J.; Yu, G. Acc. Mater. Res. 2025, 6, 1354.

Figure 5. Cobalt loadings (wt%) in g-C;N, samples quantified using elemental analysis




