az United States Patent

US012062780B1

ao) Patent No.:  US 12,062,780 B1

Alshoaibi et al. 45) Date of Patent: Aug. 13,2024
(54) HYDROVOLTAIC POWER GENERATION (56) References Cited
DEVICES UTILIZING CARBON US. PATENT DOCUMENTS
SPHERE-COATED NICKEL FOAM/PET -
SUBSTRATE 11,476,464 BL* 10/2022 Li oo CO1B 32/168
2021/0291497 A1* 9/2021 Shin C22C 1/08
(71) Applicant: KING FAISAL UNIVERSITY, 2023/0261209 Al* /2023 Wang HOIM 10/0525
Al-Ahsa (SA) 429/245
(72) Inventors: Adil Alshoaibi, Al-Ahsa (SA); Majid FOREIGN PATENT DOCUMENTS
Khan, Mardan (PK) WO  WO-2018067391 Al * 4/2018 ....... HOIM 4/0471
(73) Assignee: KING FAISAL UNIVERSITY, OTHER PUBLICATIONS
Al-Ahsa (SA)
N . . . . . Wei, et al.; “Integrated carbon spheres on nickel foam as electrode
(*) Notice: SUbJeCt. to any dlsclalmer,. the term of this for supercapacitors”, DOI: https://doi.org/10.1049/mnl.2012.0885.
patent is extended or adjusted under 35 Li, et al.; “NiMnCr layered double hydroxide-carbon spheres modi-
U.S.C. 154(b) by 17 days. fied Ni foam: An efficient positive electrode for hybrid supercapaci-
tors”, DOL: https://doi.org/10.1016/j.cej.2020.125370.
. Wang, et al.; “One-pot synthesis of nickel oxide-carbon composite
(21)  Appl. No.: 18/413,239 microspheres on nickel foam for supercapacitors”, DOL: https://doi.
. 0rg/10.1007/s10853-011-6021-7.
(22) Filed: Jan. 16, 2024 Song, et al.; “Efficient and Stable Carbon-coated Nickel Foam
Cathodes for the Electro-Fenton Process”, DOL: https://doi.org/10.
(51) Imt. CL 1016/j.electacta.2015.07.029.
HOIM 4/36 (2006.01) Chinthaginjala, et al.; “How Carbon-Nano-Fibers attach to Ni
HOIM 4/04 (200601) foam”, DOI: https://doi.org/10.1016/j.carbon.2008.07.002.
HOIM 4/583 (2010.01) * gited by examiner
HOIM 4/66 (2006.01) M
HOIM 4/80 (2006.01) Primary Examiner — Scott J. Chmielecki
HOIM 14/00 (2006.01) (74) Attorney, Agent, or Firm — Nath, Goldberg &
(52) US. CL Meyer; Richard C. Litman
CPC ......... HOIM 4/364 (2013.01); HOIM 4/0404
(2013.01); HOIM 4/0471 (2013.01); HOIM 57 ABSTRACT
4/583 (2013.01); HOIM 4/661 (2013.01); A process for preparing carbon spheres coated on a nickel
HOIM 4/667 (2013.01); HOIM 4/808 (Ni) foam/polyethylene terephthalate (PET) substrate, as
(2013.01); HOIM 14/00 (2013.01) well as the use of the obtained product in the field of
(58) Field of Classification Search hydrovoltaic energy generation.

None
See application file for complete search history.

16 Claims, No Drawings



Line 74 — Attorney, Agent, or Firm


