The 6th International Electronic
Conference on Applied Sciences

ASEC

09-11 December 2025 | Online

Phosphorus-Tuned Co-P Coatings for High-Performance Water Splitting and
Hydrogen Production

Huma Amber *, Aldona BalCiunaité, Zita Sukackiené, Loreta TamaSauskaité-Tamasitinaité, Eugenijus Norkus
Center for Physical Sciences and Technology (FTMC), Sauletekio Ave. 3, Vilnius, Lithuania
E-mail: huma.amber@ftmc.lt

INTRODUCTION & AIM METHOD

Alkaline Water Electrolysis Cell

Table 1. Composition of CoP coatings deposited on
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—— Co-P,/Cu Fig. 1. SEM views of Co-P coatings with P content of 0.4 (a), 1.6 (b), 5 (c), 8 (d), and 11 (e) wt% deposited on Cu
-80 04t , , , . . ] surface. (a’-e’) The corresponding EDX spectra.
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Fig. 2. HER LSVs (a) and Tafel Slopes (a’) of the investigated catalysts recorded in ] ®) 800 F 2o e 1 © 600 . o o,
a 1M KOH solution at 2mV/s. : 600 | h - 400 | H
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 7 400 r . 200 _
 (b) 1 168 : 1 < o0l _ 3 o
Y | 1 1= 0 1 200}
CE’ _ Co-P_ ,/C | IiJ _ g _ -400 1
— 0O- u i - . -
é T Co-POA/Cu | £ -600 | ECSA=87.2cm* —— 50 - 400 | ECSA=84.5 Cm -600 | ECSA=115.6 cm”
i — 16 | > - ey . | , | , L : : . : ' : ' : '
= . — gz:ggz D 156 1 008 012 016 020 0.08 0.12 0.16 0.20 0.08 0.12 0.16 0.20
— Cop./cu ' E/V (RHE) E/V (RHE) E /V (RHE)
11 ] 152 I | I ! I ! I ! I ! I
0 L . —_ e alectrade coll fact (d) @ Co-P./Cu
14 s L6 17 18 04 00 04 08 19 | (&) Two-electrode cell test - >50 5
| | E/V (RHE) | | |Ogj [/ mMA Cm'2 100 C 12 + (a') - < A CO'PS/CU
| _________ _ |
= = m Co-P,/Cu
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electrocatalytic water splitting in 1 M KOH
solution. (b) Photograph of OWS on Co-
P/Cu as cathode and anode.

CONCLUSION

e Co0-P11/Cu shows the best HER performance with the lowest overpotential (98.9 mV) and smallest Tafel slope (29.4 mV dec™).

different scan rates. (d) Capacitive currentas a
function of scan rate.
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Fig. 4. HER overpotential column bar to
reach a current density of 10 mA cm-2.

Fig. 5. OER overpotential column bar to
reach a current density of 10 mA cm2,

* Co-Ps/Cu gives the best OER activity with the lowest overpotential (378 mV) and minimum Tafel slope (66.4 mV dec™).

 Best overall water splitting (OWS) is achieved by Co-P11/Cu || Co-P1:/Cu, requiring only ~1.81 V at 10 mA cm 2. Acknowledgement:
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